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Work     222 

Enamel     Glaze     for     Coating 

Iron    Pans     222 

Belt    Dressing     48 

Cement  for  Leather  Belts.  .  .    102 
Cement    for    Fastening   Glass 

Work   to    Brass    Tubes...    102 
Mixture  for  Ebonizing  Wood 

Handles,    Etc 102 

Special  Tools  for  Drilling 
Holes  in  Time  and  Percus- 
sion     Fuses      and      Firing 

Rings     121 

Brace   for   Planer   Tool 24  6 

Bradford,  John: 

Pumping    Sand 550 

Brake,    A    Self-Regulating 419 

Brake  on   Machine  Tool  Design  4B6 
Brakes.     C.  F.  Blake: 

2.  Clam       Shell       or      Block 

Brakes     ^ 

3.  Automatic    Brakes     61 

4.  Coil    Brakes     117 

Brass,   Black   Bronze   for.      Jos. 

M.  Sfabel    161 

Brass    Castings,    to    Clean.       E. 

W.     Bowen     340 

Brass    Castings,    to    Pickle.      T. 

E.    O'Donnell    399 

Brass,  Compound  for  Polish- 
ing.     D..  A.    Hampson 399 

Brass,  Flux  for.  W.  R.  Bow- 
ers         161 

Brass,   Malleable.      U.   Peters..    282 
Brass     Industry,      A     Plea     for 

Healthful   Conditions   in   the.    024 
Brass,      Lacquer     for.      H.     C. 

Lord    041 

Brass,  Polish  for.  T.  E.  O'Don- 
nell     ■•    578 

Brass,      To      Blacken.      T.      E. 

O'Donnell      521 

Brass,  To  Produce  a  Gray 
Color  on.  Donald  A.  Hamp- 
son         340 

Brass  Tubes,  Cement  for  Fast- 
ening Glass  Work  to.     W.  R. 

Bowers       102 

Brj^ss       Work,       Dusting       for 

Molds   for.      W.   R.    Bo\yers.    161 
Brass     Work.      Tinning     Wash 

for.      W.    R.    Bowers 222 

Brasses,  Boring  Tool  for  Lo- 
comotive   Driving    Box 397 

Brazing,   Silver   Solder  for.      T. 

E.    O'Donnell    703 

Breakage,  Occasional  Anneal- 
ing of  Machine  Parts  to  Pre- 
vent         154 

Brennan    Mono-Rail    Car,    Prm- 

ciple    of   the 084 

Brickner   Tilting   Vise 527 

Bridge  Across  the  St.  Law- 
rence          1-° 

Bridge-Building  ,Feat,  A  Re- 
markable          371 

Bridge    Over    Hell    Gate,    New 

York     680 

Bridges,  Provisions  for  Destruc- 
tion of,  in  Time  of  War.  ...    545 
Bridgeport    Geared    Motor-Driv- 
en   Tool    Giinder    287 

Bridgeport    Motor-Driven   Knife 

Grinder    •  ■  ■  .  .,   344 

Bridgeport  Safety  Emery  Wheel 
Co.— 
Grinder     for     Disks,      Paper 

Slitters,    Etc 403 

12-Foot     Motor-Driven     Cup- 
Wheel    Knife    Grinder....    590 
Broaching    Machine,    La    Pointe   649 
Briquetting   Tests   of   the    Fuel- 
Testing   Plant   of   the   United 
States    Geological    Survey...    143 
British    Canal    to    be    Built    at 

Suez     680 

British  Machine  Tool  Industry, 
Recent.  Development  of.  W. 
H.    Booth    612 


British  Manufacturing   Methods, 

Advanced    06  j 

British     Standard    Fine     Sirew 

Thread     08 

Broad-Faced    Tools    13j 

Bronze  Castings,  Acid  Dip  for. 

T.    E.    O'Donnell 703 

Bronze    Name    Plates,    Mixture 

for     658 

Brooks,  "VVm.  B. : 

.\nnealing   Steel    222 

Brown-Boveri      Flexible      Shalt 

Couplings    560 

P>rown   &    Sharpe   Line   of   Mil- 
lers,   Additions    to 50 

Brown  &  Sharpe  Line  of  Small 

Tools,    Additions    to    the....    587 
Brown    &    Sharpe    Milling    Ma- 
chines,   Attachment   for 705 

Brown  &  Sharpe  No.  4B  Plain 

Milling    Machine     580 

Buchet,   E.  J.: 

Alloy    for    Filling    Holes     in 

Cast   Iron    ■■  .  .    282 

Bull',    A   Nickel.     J.    L.   Lucas.      48 
Bughouse    Bannister,    The    Six- 
tieth Birthday  of.    The  Hired 

Man     27'J 

Buildings,   Two  .  of  New  York  s 

Handsomest    701 

Built-Up  Crankshafts  for  Multi- 

Cvlinder    Engines     22 

BuUard,  E.  P.,  Obituary  of.  .  .  350 
Bull.ard    (Sr.),   E.  P.,   Obituary 

of     292 

Bullard    Mch.    Tool    Co.    Cost 

Computer    Souvenir    653 

Bull     Wheel    in    Planer    Work, 

Advantages    of    162 

Bundy,  W.  L.,  Obituary  of...  409 
Burden,  James  A.,  Obituary  of  110 
Burglar    and    the    Safe    Maker, 

The    24 

Burglar-Proof   Vault    94 

Burke    Double    Spindle    Milling 

Machine     590 

Burnite,    T.   B.: 

Slab   Truck  for  Forge  Shop.    576 
Burns,    Artificial    Skin    for.      B. 

W.     Norton     102 

Burns,   C.  E.: 

To    Prevent   Cross   Threading     47 

Measuring    Keyways    96 

Cutting   Bevel   Gears 98 

Chuck  Jaw    101 

.V    Handy    Screw    Drivei  .  .  -       221 
Taking   Up  Wear   in   a   Sohd 

Bushing 221 

l-urr    Cold    Saw 589 

Bushing   for    Holding   Work    in 

Lathe  Chuck.     R.  B.  Casey.    636 
Bushing       for       Turning       Odd 
Diameters   in   the   Screw  Ma- 
chine.     F.    Walsleben 457 

r.ushing,  Taking  Up  Wear  in  a 

Solid.      Chas.    E.    Burns....    321 
Business  Education,  as  Well  as 
Technical  Training,  for  Engi- 
neers   • •    620 

Businesslike     Manner,     Writing 

Letters  in   a 619 

Business  Success,  A  Prime  Fac- 
tor   in     430 

Bntz,  W.  H.: 

The  Ratio  of  Effective  Press- 
ures   with    Toggle    Joints...    534 


Cable  at  Bottom  of  Sea. 
Amount   of    ll-> 

Cables,  Construction  of  Elec- 
tric        *99 

Cairo  to  Cape  Town,  Building 
of  a   Railroad  from 65 

Cam    Curves.      A.  B.   Babbitt..    451 

Cam  Design  and  Cam  Cutting, 
Notes  on.     Jas.  Ij.  Dinnany.    074 

Ciim  Roller.  Effect  of  Chniig- 
ing  Tiocation  of.  A.  B.  Bab- 
bitt       -637 

Cams.  An  Ingenious  ■\\ay  of 
Milling    379 

Cams  of  a  Cam  Press,  Device 
for  Laying  Out  the.  E.  E. 
Eisenwinter     633 

Camera  as  an  Instructor,  The 
Value    of    a 24 

Canal  to  he  Built  at  Suez  by 
Great  Britain 680 

Canned  Shell.  The  Action  of 
the     ,■■;,•,■      "" 

Carbureter,  .Mcohol  and  Cal- 
cium   Carbide    450 

Card,  Blue-Print  Record.  A. 
B.    Howk    701 

Card  Index  for  Drafting  Room. 

Erik    Oberg' 46 

Card     Index     in     the     Jobbing 

Shop.     J.  S.  Watts 543 

Cardullo.    P.    E. : 

Working    Strength   of    Bolts.    113 
Design  of  Bearings — 

J '.'.'.'.    234 

g       "','.',.'. 299 

Carnninia. 'k'e'>:uits  with  Steam 
Turbines    of    080 

Carnegie   Steel   Co.   to   Dig  Well 

6.000    feet    Deep    26 

Carr,  L.  C: 

To    Anneal    Finished    Copper     48 

Car-Wheel    Grinder,    Norton...    104 

Cars  and  Locomotives  Ordered 
in    1900.    Statistics   of 320 

Cars  Ordered  by  the  Pennsyl- 
vania  R.R..    Steel   Passenger.   537 

Case  for  Holding  and  Protect- 
ing    Large     Squares 218 

Case-harden  a  Piece  Locally, 
To       E.  W.    Norton 103 


Case-haiden    Cast   Iron,    lo.     E.        ^ 

W.     Norton     ■  ■  •    ■'8- 

Case-Harden     for     Colors,     lo. 

J.    F.    Sallows 1^78 

Case-hardening,   A  New  German 

Process   of    ■  •  ■  ■    '■"'' 

Case-Hardening    Furnace,     Ihe. 

J.  P.  Sallows ;,•    =3o 

Case-hardening  Incident,   A.    1^- 

R.  Markham •  ■  •  ■  •    431 

Case-hardening  Mixtures,   Good. 

E.    H.    McClintock 399 

Case-hardening  Pukm-ss  for  Cold 
Rolled     Steel.       P.    Wacker- 

mann    .•,■•■■, 

Case-hardening  with  Cyanide  ot 

Potassium 40" 

Case-hardening    Wrought    Iron.       i  >. 
Casey,    R.    B.: 

Spring     Collet     for  .Holding 

Work  by  the  Inside 513 

Split     Bushing     for     Holding 
Work  in  Lathe  Chuck.  .  .  .    030 
Cast      Gear      Teeth,      Finishing 

Grinder  for . •  ■  ■  ■  •    -"' 

Cast    Iron,    Filling  for.      E.    H. 

McClintock 4bU 

Ui.stings,   Acid  Dip  for  Bronze. 

T     E     O'Donnell '03 

Castings    by    the    Sand    Blast, 

Cleaning    ?- 

Castings,    Copper    -      »" 

Castings     in     Locomotive     and 

Car  Construction,  Steel o»J 

Castings,    Method   of   Producing 
Stronger    Iron    .......,-;•    3-u 

Castings,    To    Close    Cracks    in. 

M.     E.     Canek -  ■  ■  ■    641 

Castings    to    the    Planer    Table, 
Holding  Thin  Irregular.     Ph. 
Bonvillain    &    E.    Ronceray..    213 
Castings    Turning    Color    when 

Copper   Plating,    To   Prevent.   643 
Cast     Iron,     Alloy     for     Filling 

Holes    in.       E.    J.    Buchet.  .    28- 
Cast  Iron,   Cement  for.     E.  H.  _^^^_ 

McClintock    "" 

Cast    Iron    Magnets........--    ■"■> 

Cast    Iron,    Properties    of    Mai- 

leahle 

Cast    Iron,    Tapping    Holes    in. 

Wm.  Davis    •  •  •  ■    161 

Cast      Iron,      Tinning.        Kobt.   ^^^ 
Grimshaw    •••■••■■;•■•■;,,•    ""'"' 
Cast  Iron,  To  Case-harden.     L. 

W.   Norton    •  ■  .•„■  •,•    "'■' 

Cast     Iron,     To     Drill     Chilled. 
M.  B.   Stauffer.  ......  ■■■;-•    3J-i 

Cast     Iron,     Unchanging     Gloss  ^^^ 

Cas"  Iron'  'wheels'.  '■•-■■ ]f.°. 

Cast  Steel  and  Steel  Castmg.  .  196 
Cast  Thread  Pittmgs.  .  .  .  .  •  ■  600 
Castings,     To     Japan.       M.     L. 

Canek    .•,•,■••„' V 

Castings.   To  Pickle  Brass,      l . 

B.    O'Donnell    ••■.■•■••■  ^,-'    ''■'^ 
Cataract     Bench     Milling     Ma-    ^^^ 

chine   •*'■;*■'  ix^ ''  i?' 

Cement,     Acid-Proot.       W.     R.    ^^^^ 

Cem:rMt:"A;-F:'Babbin460 

Cement   for   Cast   Iron.      E.    11.   _^^_^ 

McClintock    •.■■■•/,;  ',;   """ 

Cement     for     Fastening     Glass 

Work   to   Brass   Tubes.      W. 

R.   Bowers    ■■■■:■■    4  '■  ,\:  ' 
Cement    for    Psistening    Leather 

to    Iron        T.    E.     O  Donnell   o-i 
Cement     for     Fastening     Metals 

to   Glass.      W.   E.    Bowers...    578 
Cement  for  Fastening    fools  in 

Their   Handles.      E.    H.    Mc-    ^^^ 

Clintock    •■■•;■■  ■•."i'  ■   aiir 
Cement  for  Grinder  Disks,   Sili- 
cate   of    Soda.      H.    G.    Her-   ^^^ 

CeSentf'or.'High-Pres'siremter 
Pipe    Joints.      T.    E.    O  Don    ^^^ 

Cement '  for" .Tn'inin'g    il'e'tals    to    ^ 

Wood.  W.  R.  Bowers....;  .^-l 
Cement  for  Leather.    E.  H.  Mt-   ^^^ 

Clintock     't;  '.;  '  ■  'm 

Cement  for   Leather   Belts.    W. 

R.     Bowers     ,;  ',1 '  '  '  n-' 

Cement   for   Leather   Belts.      1. 

E.    O'Donnell     .......•■■■■-    ^"'^ 

Cement    for    Locomotive    1' ront- 

Ends       M.    E.    Canek >-i 

Cement     for     Pipes,     Imperme- 

able.      O.    E.   Voris .  ...  -      4" 

Cement    for    Steam-Pipe    Joint.  ^^^ 

T.    E.    O'Donnell ,- '  W  '    ■""" 

^Talrs*.    't.   rO'5or^l.''.>41 
Cement    for    Uniting    Glass    and 

Brass  T  E  O'Donnell..  641 
Cement'lndustiT,    The    Growth   ^^^ 

of  the    ■  ■. li '  ■  ii' 

Cement.     Steam    Pipe.       E-     "•   „ 

McClintock    •,;^. :  ■  ■ -^^  U' 

Cement   to    Resist    White   Heat. 

W.  R.  Bowers ■-  .  ■  •    *"" 

.  Cement,     Zinc     Dust.        Alfred    ^^^ 

I^ang    ;  •  •  •„■,■  ■  W 

Cements,    Waterproof.        1.     t;- 

O'Donnell    ■  ■  •  ■    •'^" 

Census   of   Manufactures.    lOO.i,   ^ 

V.  S -"" 

Census    of   Metal   Working   Ma- 

chinery    '"" 

Center    Drill    Holder.       D.     A. 

Hampson    *"■' 

Centers,   Faring  Work   on.     W. 

S.  Leonard    '    -' 

Central  Machine  &  Metal  Co. — 

Novel  Type  of  Gas  Engine  0.:>1 
Centrifugal    Force,    Calculating..      8 


Centrifugal   Pump,   Test   of  the 

Lea-Degen   Two-Stagf    144 

Centrifugal  Pumps 237 

Centrifugal  Pumps   442 

Cliain    Clamp,    Equalizing.      W. 

O.    Eenkin    634 

Chain,  Machine  for  Making 
Weldless    560 

Chains.  A  New  Process  of  Mak- 
ing  Weldless    6:U 

Challenge  to  Sir  Rudis  Sem- 
piterne.      Sir   Me  Too GoO 

Chambers.  Jos. : 

Single-Stroke     and     Continu- 
ous-Ringing Bell 157 

Cliaiupiun  Engine  Lathe,  Stand- 
ard   14-Inch    160 

Champion   Tapping   Machine.  .  .    587 

Chandeliers  and  Fixtures  for 
New  Peansvlvania  Capital, 
Cost   of   598 

Changes  in  Machine  Tool  De- 
sign,   Radical    196 

Changing   Drawings 43 

Chasers.  Utilizing  Worn  Thread- 
ing   Die     .' <  .  .  .  .    397 

Chasing  Attachment  for  the 
Flat  Turret  Lathe.  (Jones 
&    Lamson    Mch.    Co.) 346 

Chatham,  J.  L. ; 

Answer  to  W.  J.  B.'s  Piston 
Trouble     519 

Check  Nut,  The  Position  of  the. 
Oskar  Kylin   699 

Chenev.  J.  V.  N.: 

A     Home-Made     Boring     Bar  459 

Chicago  and  Northwestern  Rail- 
wa.v  Fuel  Oil  Instead  of  Coal 
to  be  Used  by 559 

Chicago  Pneumatic  Tool  Co. — 
Franklin    Air    Compressors.  .    651 

Chimneys,  Large  Reinforced 
Concrete    212 

China.  Sale  of  Machine  Tools 
in     80 

Chinese   Lock.    Curious 70 

Chinese  Railroads  and  Chinese 
Graves     39 

Chips,  How  to  Prevent  Universal 
Chuck  Becoming  Clogged 
With   Chips.      P.   B.   Poole.  .    160 

Chrisman,     Horace.: 

Weight   of  Tin  Plates 314 

Child-Labor  Law,  New  York's 
New     620 

Cliimney,    High    320 

Chinese     Railway     Development  438 

Chord  Boring  Machine,  New- 
ton         526 

Chords,  Scale  of.  F.  E.  Pet- 
tersson    517 

Christmas  Present,  A  Ma- 
chinist's      ■217 

Chrome   Steel   Drop  Forgings.  .    196 

Chuck  Becoming  Clogged  with 
Chips,  How  to  Prevent  a 
Universal.      F    B.    Poole....    160 

Chuck  Closer  for  Screw  Ma- 
chine Collet.      F.  J.   Perry.  .    640 

(•  luck.    Collet.      H.   H.   Wilkin- 

280 


CI,  jick.  Collet.     H.  D.  Pomeroy    ,  .  . 

CTiuck  for  Automobile  Engine 
Pistons.      R.   H.    Mitchell ...    520 

Chuck  for  Grinding  Machine, 
E.\pandine  Machinist 577 

Chucking  Pieces  for  Planer 
Work.      Robt.    Grimshaw.  .  .    101 

Chuck   Jaw.      C.    E.    Burns...    101 

I'huck.    Wide    Ranee    Drill  52 

Cincinnati  Lathe  and  Tool  Co.'s 
Lathe,   A  New  Design  of  the  462 

Cincinnati  Open  Side  Shaper  or 
Planer   296 

Circle  Problem.  Another  An- 
swer to  the  Tangent.  S. 
Aroson     99 

Clamp  Drilling  Jig.  Pneumatic. 
O.    C.    Bornholt 449 

Clamp.  Equalizing  Ch.-iin.  W. 
O.    Renkin    634 

Clamp,  Improved  Pattern- 
maker's        5.'S2 

Clark    (Henry   C).   Obituary  of  292 

Clean  Brass  Castings,  To.  E. 
W.    Bowen    340 

Clean  Tracings,  To.  T.  E. 
OT)onnell    282 

Clean   Tonr   Hands,    How   to.  .    702 

Cleaning  Castings  by  the  Sand 
Blast   82 

Cleaning  the  Polished  Parts  of 
Machiner>-.     C.  B.   Ross  340 

Cleaning  Tools  with  an  Ink 
Eraser.      Wm.   H.    Kellogg.  .    ■-'81 

Clocks  by  Wireless  Telegraphv, 
Regulating    .".    680 

Closer  for  Screw  Machine  Col- 
let   Chuck.      P.   J.   Pcrrv.  .  .  .    G40 

Cioukey,  Cluis. : 

Genius  Under  Contract 619 

Clutch.     Gradual    Application..    25.S 

Clutch  Leather.  Rules  for  Treat- 
ing        365 

I  ual-Ciilting  Machinerv.  Com- 
bination   of    Builders'   of 26 

Coal  Mines'  Dust  and  Culm 
Returned  to  Worked-out 
Chambers    234 

Coal  of  the  Western  Electric 
Co.  Stored  under  Water.  . . .    198 

I 'oat  Iron  with  Copper,  To. 
U.    Peters     28^ 

Coating  Iron  or  Steel,  l!  'mU- 
.  '"    •  - 641 

i-oes  Wrench  Co.  (The  Largest 
Screw    Wrench    Yet    MadeK   290 

Cogswell,    Wm.    B o- 


Coil  Spriugs.  Comments  on  To 
Increase  the  Working  Length 

of    159 

Cold  Rolled  Steel,  Straighten- 
ing Racks  Made  from 185 

Cold    Saw,    Burr 589 

Cold   Solder.      A.    L.   Moniad..    222 
Coles.   Geo.    T.: 

Safety   Valve  for  Blast  Pipes 

in    Blacksmith  Shops 457 

Making      Collars      with      the 

Steam    Hammer    573 

Collars    with    the    Steam    Ham- 
mer, Making.     Geo.  T.  Coles  573 
Collet    Attachment    for    Lathe, 

Spring 524 

Collet  for  Holding  Work  by  the 

Inside,  Spring.     R.  B.  Casey  513 
Collet    Chuck.      H.    H.    Wilkin- 
son        280 

Collet   Chuck.      H.    D.    Pomeroy  398 
Collisions    on    Railways,    Wire- 
less     Telegraphy      Used      to 

Avoid    ; 62 

Colloids,    Metal 81 

Color    Scheme    of    Power    Plant 

of   Pennsylvania    Railroad.  .  .    621 
Colors,  To  Case-Harden  for.     J. 

F.    Sallows    578 

Column.    Wooden    Lock-Joint..    317 

Colvin,    Fred  H.: 

The    Value    of   Proper   Hard- 
ening        218 

Combination  of  Builders  of 
Coal-Cutting  Machiner>- 26 

Combustion  Engines,  The  Value 
of   Alcohol   for 199 

Combustion  Motoi-s,  To  Im- 
prove  Ignition   in 544 

Combustion  Process,  The  Cut- 
ting of  Steel  by  the 201 

Compass    for    Students,    Simple  495 

Competition,  Foreign  Machine 
Tool    678 

Competition,  German  Machine 
Tool    79 

Complaints  Concei-ning  the 
Handling  of  Foreign  Trade, 
Consular    197 

Compressed  Air,  Economical 
Production   of    359 

Compressed  Air  Plants,  Leak* 
age    in     257 

Compressed  Air  Practice,  Stand- 
ards of  Efficiency  in.  Frank 
Richards    551 

Compressed  Air,  Separator  for 
Water    in 253 

Computer.  Cox's  Planing  and 
Shaping     714 

Concrete  Building,  Test  of  the 
Stability    of    a 559 

Concrete  Buildings.  Endurance 
of     256 

Concrete  Construction  Used  by 
Ancient  Egyptians  and  Rom- 
ans         560 

Concrete  Structures,  Considera- 
tions   of    the    Permanence    of  319 

Concrete,  Tensile  Compression 
Stress    in    Reinforced 561 

Congested  Condition  of  the  Pat- 
ent  Office.      F.   W.   Barnaclo.      99 

Connecting-Rod  Brasses.  Jig  for 
Planing    277 

Consular  Complaints  Concern- 
in  the  Handling  of  Foreign 
Trade    197 

Continuous  Ringing  Bell.  Sin- 
gle Stroke  and.  Jos.  Cham- 
bers     157 

Contract,  Genius  under.  Chas. 
Cioukey     II 10 

I'ontributor: 

Recessing     Tool 575 

Controller  for  Machine  Tools. 
Improved    Cutler-Hammer.  .  .    .">2"i 

Controllers,    a    New    Line    of.  .    406 

Con  Wise: 

The    Advantages     of    Steadv 

Working    634 

Industrial  Life  Insurance  and, 
the  Workman    697 

Cooling  Compound  for  Necks  of 
Rolls  and  Shafts.  W.  R. 
Bowers    57.S 

i^oolness.  Cause  of  Sensation  of  550 

Copper.  .Alleged  Discovery  of 
Synthetic   Process  of  Making  559 

Copper    Castings    80 

Copper   Cast    in    Sand 138 

Copper.  Etching  on.  O.  E. 
Voris 521 

Copper,  Lubricant  for  Drilling. 
Geo.    W.    Smith 399 

Copper,  Lubricant  for  Turning. 
Geo.    C.    Nash 578 

Copper  Plating.  To  Prevent 
Castings  Turning  Color  When   642 

Copper  Production  of  the  World 
for  1905   101 

Copper.  To  Anneal  Finished.  L. 
C.    Carr    48 

Copper.  To  Coat  Iron  with. 
U.     Peters     282 

Copper.  Turning.  Robt.  Grim- 
shaw        399 

Copperizing    Solution.    Tool    for 

Applying    64  0 

Cork.    Suhstitute    for 320 

Cork.  To  Cut.     Robt.  Grimshaw  102 

Corncobs.    Alcohol    from 139 

Cni-rection  in  How  and  Why 
Department    '.    341 

Con-eetion  to  Description  of 
Emery    Wheel    Dresser 459 

Correspondence   School   Idea...    197 

Correspondents.    A    Word    to..    318 

Cost  .\ccount  and  the  Drawing 
Room,  The 2.-.5 


Cost  Computer — Souvenir  Dis- 
tributed by  Bulhird  Jtlachine 
Tool  Co 653 

Cost  of  Grinding,  The.  H.  F. 
Koyes    60 

Cost  of  Running  Machinery, 
The.      D.    C.    Eggleston.  ...      39 

Cost  of  Urban  Railways 416 

Cotter-Pin  Holes,  Jig  for  Drill- 
ing.     WInamac     47 

Coimterbalani  ing  Crankshafts..    Oi- 

Counterbores  with  Interchange- 
able Bodies  and  Guides.  K. 
Oberg    135 

Countershaft  for  a  Large  Planer, 
X  Wav  of  .Arranging  a.  Ed- 
ward "Balbach    338 

Countersinking  Hubs  of  Wire 
Wheels,  Device  for.  C.  D. 
King 696 

Countersinking  Washers,  Krips- 
Mason   Press  Attachment  for  715 

Couplings,  Brown-Boveri  Flex- 
ible Shaft    560 

Couplings,    Elastic    202 

Courier.     .Stephen : 

X      Lubricant    .  for      Cutting 
Threads    161 

Cox's  Planing  and  Shaping  Com- 
puter       714 

Crabb    Traiisparentizer.     The.  .    467 

Cracks,  Cause  of  Invisible 642 

(!;racks  in  Castings,  To  Close. 
M.   E.   Canek 641 

Craigie,    John    H. : 

Section   Liner 281 

Crane  Chains.  Safety  Device 
for     195 

Crank  Arrangement  for  Single- 
Acting  Internal  Combustion 
Engines.     A     Novel 94 

Crank  in  Apparatuses  Operated 
bv  Hand  Power.  Location 
•and   Throw   of 317 

Crank-Pin  Tight.  To  Make  a 
Loose     613 

Crank-Pin   Turning   Device.    A.    156  " 

Crank- pins  and  Cross-head  Pins, 
Portable  Machines  for  Turn- 
ing.     F.   Wackermann 395 

Crank  Press,  A  Large  Single.  .    287 

Crankshaft,  Grinding  a  Large. 
J.    C.    Spence 450 

Clank-shaft,  Method  of  Repair- 
ing         487 

Crank-Shafts,     Counterbalancing  642 

Crank-shafts  for  Multi-Cylinder 
Engines,  Built-up 22 

Crank-shafts,   Grinding    389 

Cross-Heads,  Device  for  Sup- 
porting and  Leveling.  H.  W. 
Harrison    640 

Cross-ties  for  Railroads  in  the 
U.   S.,   Steel 199 

Crowd  per  Square  Foot,  Weight 
of  a 259 

Crude    Oil    Engine,    Johnston..    711 

Cruikshank  Elevator  Safety  not 
Involved  in  Monopolv  Scheme     93 

Cross  Threading.  To  Prevent. 
C.    E.    Burns 47 

Crvstal  Citv  Plant  of  the  Pitts- 
burg   Plate    Glass    Co 302 

Crvstallization    of    Steel 199 

Crystallize?  Does  Steel.  L.  A. 
Wheat    334 

Cunard  Steamship  Co.  Awarded 
Prize 186 

Curtis  Turbo-Generator  for 
1906,  General  Electric  Co's 
Sale  of    611 

Curve  for  Drawing  Symmet- 
rical   Lines.    Graduated 307 

Curves  Neatly,  Joining.  Robt. 
Grimshaw    636 

Curves,  To  Draw  Svmmetrical 
Reverse.      Winamac    101 

Cutler-Hammer  Controller  for 
Machine  Tools.  Improved.  .  .    525 

Cutter.     Facing     459 

Cutters,  Design  of  Paper  Slit- 
ting.     Winamac    101 

Cutting  Metals,  On  the  Art  of. 
Fred  W.   Taylor: 

1    266 

2    326 

3    385 

4    445 

5    503 

6    567 

7    626 

8 689 

Cutting  Metals.  The  Art  of 678 

Cyanide  of  Potassium,  Case- 
hardening  with 400 

Cycloidal  Gearing,  Difference 
Between  Willis  aijd  Walker 
Systems  of    223 

Cyclometer  or  Speed  Indicator, 
The    Ransom     21 

Cylinder  Grinder.  Saxon  Ver- 
tical     584 

Cylinder    Lubrication 5 

Cylinder     Ring     Grinder 107 

Cylinders,  Design  of  Thick.  T. 
X.    Marsh    599 

Cylinders.  Finishing  Valve  Seats 
and.      I.  B.  Rich 21:; 

Cylinders  of  Water.  Remark- 
able Device  for  Relieving 
Engine     495 

Dahl  Automatic  Drill  Grinder. 
The    285 

Dallett  Motor-Driven  Boiler 
Shell   Drill    582 

Dam  in  Connecticut  River,  Re- 
inforced    Concrete 498 


Damp  Goods  in  Wet  Weather, 
Drying    of     90 

Data  Sheets,  A  Way  to  Index. 
John  Roe    100 

Dates,  Abbreviated  Method  of 
Writing     246 

Davis,   William: 

Tapping  Holes  in  Cast  Iron  161 
Soldering  Galvanized  Iron.  .  .  232 
Removing  Pullevs  from  Shafts  577 

Dean,  A.  D.: 

Vital      Needs      of      Evening 
Schools        fur        Industrial 

Workers    244 

Promoting  Industrial    Educa- 
tion        475 

Decimal  Association's  Booklet 
on  the  Metric  System 321 

Decimal  Equivalents,  Handy 
Table  of 167 

Decimal  Equivalents  Instead  of 
Common    Fractions.    Using.  .    338 

Deflocculated  Graphite  and  the 
•■.\cheson  Effect  "   613 

De   Hj-mel,    L. : 

Milling    Attachment     for    the 
Shaper     335 

Delphos  Oil  Pump  and  Tank, 
Improvements  in  the 464 

Demming,   Rov   B. ; 

Emery    Wheel    Dresser 339 

Demosthenes  McGinnis.  The 
Discipline  of.     'I'he  Hued  Man  424 

Denatured  Alcohol    80 

Denatured  Alcohol 89 

Denatured  Alcohol  Bills's  Influ- 
ence on  Price  of  Wood  Al- 
cohol       438 

Denatured  Alcohol,  Possibilities 
of    212 

De.naturizing  Alcohol,  Complete 
and   Incomplete   Methods   of.    439 

Denis,  His  Name  Was.  A.  P. 
Press     397 

Derbyshire  (Wm.  H.),  Obitu- 
ary   of    592 

Design.  A  Brake  on  Machine 
Tool     436 

Design  of  Bearings.  F.  E. 
Cardullo : 

1    176 

2    234 

3    299 

Design,  Safety  Feature  of  Ma- 
chine       496 

Design,  The  Pi-inciples  of.  En- 
tropy       437 

Design,  The  Principles  of  Ra- 
tional         319 

Designer?  What  is  a  Machine. 
Entropy    '. 639 

Designs,     Complicated     Machine  496 

Development  of  British  Machine 
Tool  Industry.  Recent.  W. 
H.    Booth    612 

Diameter  from  Arc  and  Middle 
Ordinate.       A.     Llano 635 

Diamond  Machine  Co.  (Gorton 
Double  Disk  Grinder) 106 

Diary  of  a  Machinist  in  1760, 
The   504 

Dickie's  (Geo.  W. )  "Man  and 
the    Ship,"    Extract    from...    253 

Didymus : 

A  Milling  Attachment  for  Die 
Sinking    4.1 

Die  Block  Slide  to  Match  the 
Key,  To  Determine  the  An- 
gle  of  a.      Winamac 43 

Die  Chasers.  Utilizing  Worn 
Threading    397 

Die  for  Cutting  Pipe  Threads, 
Tapered    332 

Die  for  Watch  Regulator,  Split. 
Roy   Plaisted    695 

Die.  Making  a  Master  Plate 
and  Using  it  for  a.  P.  E. 
Shailor    695 

Die-Making.    Novel    Ideas    in..    539 

Die.  Sectional  Blanking.  F.  E. 
Shailor    633 

Die-Sinking.  Milling  Attach- 
ment    for.       Didymus 41 

Die-Slotting    Machine.     Garvin.    106 

Dies'  for  Press  Work,  The  Con- 
struction of  Split.  C.  P.  Em- 
erson         371 

Dies  for  Small  Interchangeable 
Screws,  Thread-Rolling.  S. 
Oliver    634 

Dies  for  Washers.  Blanking  and 
Piercing.      C.    F.    Emerson .  .      70 

Dies,  Holder  for  Spring  Screw 
Threading   571 

Dies,  Roughing  and  Finishing 
Spring    Screw.      Erik    Oberg  367 

Dies,  Spring  Screw  Threading. 
E.    A.    Johnson    73 

Dies.  Spring  Screw  Threading 
(A  Criticism  of  a  Criticism). 
A.    li.    Valentine 152 

Dies  to  Cut  Stock  Economical- 
ly, Making  Blanking.  C.  P. 
Emerson    310 

Dies,  To  Harden  Fine.  Hard- 
ener   .  .* 102 

Dies.  To  Prevent  Scale  in  Hard- 
ening Fine.     Hardener 102 

Diked-in    Land   Valuable 198 

Dill  (T.  C.)  Mch.  Co.  Stroke 
Indicator  for  the  Slotting  Ma- 
chine       :i4S 

Dimensioning  Worm  and  Woi-m- 
Wlieel  Drawings.     Alpha....    453 

Dimensions  for  Hung  Boilers, 
Tables  of.     G.   L.  Preacher.    629 

Dinnany,    Jas.    L. ; 

Notes    on    Cam    Design    and 
Cam    Cutting    674 

Direction    of    Shop    Operations  427 


IV 


Directory,    The    Shop 433 

Uisainitaring   I'iipi-r 570 

Uisnplim'   of    Dnndslhciu's    iu- 

(iinnis.   The.    The  Hired   .'.Ian    421 

Di.MTife.  lanl.       E.    W.    How.l...    460 

Disk  Gnniler,  Gurtun   Ucmhie..    liili 

Disk  Grinder,   New    Knnlile.  .  ...    bJ.1 

i>it.k  Giinder  No.  14,  Besly 
Spiral    46G 

Displacement,  Man  ^^upportlU 
by  His   Own 255 

Distilleiies  in  Germany,  Gov- 
ernment Supervision  of  Small  148 

District  of  Columbia,  Steam  Lo- 
comotive   Not   to    be    Used   in  25(5 

Dividing  Fractions  by  Two, 
Method    of.       Eugene    Pierce   159 

Dixon  Ciucible  Co.,  Jos. — Gra- 
phite Suggested  in  Place  of 
Charcoal    338 

Dollar,  Concerning  tlie  Vary- 
ing Value   of  the 20 

Dollars.  Where  Ouick  .Judgment 
Saved.    Master  Mechanu- ...  .     154 

Dowel    Milking    Machine 40 

Downing,  O    P.: 

Answer   10   W.  J.  B.'s  Piston 
Trouble      519 

Downing  Universal  Boring  Tool  648 

Drafting  Koom,  Time  Saving  in 
the.       E.    K.    Plaisted 216 

Draftsman's  Scale,  Attachment 
for.       Winamac     7U2 

Draftsmen,  Some  Hints  for. 
Winamac 9^ 

Draftsmen's    Tools,    Selecting.  .    480 

Draw  But  I  Kin  Whittle.  I 
Liint.       Thomas    Hill 457 

Drawing  Board,  Guide  Strip  for. 
.1.    C.    Hassett 514 

Drawing,  Perspective  and  Iso- 
metric.     V.   U.  Honey 691 

Drawings,    Changing    ........      43 

Drawings.  Dimensioning  Worm 
and  Worm   Wheel.      Alpha..    453 

Diawings,    Photographing    ....    431 

Drawings.  Varnish  for.  W.  K. 
Bowers    161 

Drawing  Table  for  a  Tech- 
nical School  Drafting  Room. 
F.  H.    Sibley    279 

Drawing  Titles  from  Smearing 
or  Rubbing  Off,  To  Prevent. 
E.    W.    Bowen 282 

Dreadnaught,  Guns  on  Board 
the     12 

Dieadnuught.  Steam  Turbines 
of  the    559 

Diesser.  Sherman  Emery  Wheel   108 

Diift  for  Babbitted  Boi.  Stan- 
ley Gould    ■702 

i>rill.  A  Diminutive  Electric. 
(U.    S.    Electrical   Tool    Co.)    345 

Drill,      Compounding     an      Air. 

Bessemer      516 

Diill         Dallett       Motor-Driven 

Boiler    Shell .  ■  •    582 

Drill    Efficiency    of    Power    in 

Rock      320 

Drill  for  Close  Quarters,  Pneu- 
matic. (Independent  Pneu- 
matic   Tool    Co.) 343 

Drill  Grinder,  Automatic 321 

Drill  Grinder,  The  Dahl  -Auto- 
matic         285 

Drill   Head,    Three   Spindle....    2a7 
Drill,    Henry    &    Wright    Sensi- 
tive Radial    713 

Drill,  Hisey  Portable  Electrical 

.Screw    Feed    708 

Diill    Holder,    Center.      D.    A. 

Hampson     f  59 

Drill,    Improved    Turret 163 

Diill    Jigs.      E.    R.    Markham: 

o    '.'.'.'.'.'.'.'.    189 

3  ;;;;;;.;;;; 250 

Drill,      Joiin      Helherington      & 

Sons    High     Speed    Radial..    228 
Drill    Mueller  Four-Foot  Stand- 
ard    Radial     ■    707 

Drill.  No.  2  Barnes  Horizontal  ll>4 
Drill  Press.   1907  Model  Henry 

&    Wright     652 

Drill    Press,    No.    21    Robertson 

Universal     _;„. 652 

Drill     Press     Vise,    Titus o-lo 

Drill,    Reed    Two-Spindle o2o 

Drill     Speeder,     Graham 185 

Drill    Support.    Portable 334 

Drill      The     Superior     Machuie 

Tool    Co.'s    21-Inch 463 

Drill      Yost     Electrically-driven 

Bench    fi'^O 

Drilling     and     Boring     Jig,     -4 

Large.      H.    F.    Noyes 39;) 

Drilling      Attachment,      Three- 
Spindle.        Carroll     Ashley..      9j 
Drilling  Holes  in  Time  and  Per- 
cussion     Fuses     and      Firing 
Rings.  Special  Tools  for.    W. 

R,    Bowers    '■'l 

Drilling    Jig,    Flange.       M.    A. 

Palmer    ■  ■    " '5 

Drilling  Jig.   Pin  Hole.      P.  W. 

Abbnit      '01 

Drilling  of  Deep  Holes,  The..  2.-)8 
Drilling  Machine,  Multiple...  228 
Drilling      Porcelain      or     Glass. 

Neralcm    ^98 

Drills.     Additions     to     the     line 
of   Bickford    Plain    Rndinl...    1  <>  i 

Drills,  High-Speed    437 

Drills,   Multiple  Spindle  Attach- 
'     ment     for     Upright.       O.     E. 

Perrigo    5nj 

Drills,   The  Thor  Pneumatic...    4li.i 
Drills  with  Broken  Tangs,  Meth- 
od of  Repairing  Twist.      Ob- 

Drinking  ■\Vnlcr  in' siiops.  Pure   618 


Driving     Box     Brasses,     Boring 

looi    for    Locomotive    3117 

Drop  r'orge  and  Haideiiiiig 
Plant,      li.    ll.    McUlnuock.  .    413 

Drying  of  Damp  Goods  in  Wet 
Weather    90 

Drying  i-iocess,   Heat  Losses  in   oui 

Dudgeon,    H.    A.: 

Leather    iVieasuiing    Machine.      37 

Duplex  Pencil  lor  ivultug  Par- 
allel  Lines,      r,.   A.  Piuchard  520 

Dust  anil  Culm  from  Coal 
iVlines  icetunied  to  Worked- 
out   Chamocrs    234 

Dusting  loi  Molds  lor  Brass 
WoiK.       sV.    K.    Bowers....    161 

Duty  on  iiachinery  and  ivla- 
chine  'luois  Published  lu 
Daily  Consular  and  Trade 
Reports.     Rates     of 378 

Duty  Recotd  Lsliiblished  for 
the    Pumping    Engines,    New      38 

Dynamo  ana  lUotor  Tioubles..      30 

uynamo  Design,  Mechanical 
Calculations  and  Data  for. 
Eric  A.   Lof 231 

Dynamometer,    A    New 199 

Eagan,   J.  N.: 

^lining  machine  Buiing  Tool 

Holder     573 

Eberhardt  Bros.  ilch.  Co. 
(Heavy       Automatic      Pinion 

Cutting    Machine)     163 

Eberharat  Bios.  No.  5  Auto- 
matic    Gear     Cutter 580 

Eberhardt  Bros.  No.  2  B  Auto- 
matic   Spur    and    Bevel    Gear 

Cutter      047 

Ebouizing  Wood  Handles,  Mix- 
ture  for.      W.    H.    Bowers..    102 

Eccentric    Loading    579 

Kc'uelt,  Otto; 

An    Adjustable    Hollow    Mill     42 
Economy  of  Steam  and  Gas  En- 
gines.    Relative     27 

Edgar,   John: 

Machine    Tool    Drives 55 

Milling  Operations    151 

Convenient  Ink  Bottle  Holder  157 
Feeds   and   Feed    Mechanisms  655 
Education     in      Europe,      Tech- 
nical        128 

Education  Pay!  Does  a  Tech- 
nical.     Entropy    514 

Education,  Promoting  Indus- 
trial         475 

Education,      The      Fundamental 

Value    of    554 

Education,    Unique    Experiment 

in    Technical     380 

Egg   Shell,    Strength   of  an....    653 
Eggleston.  D.  C. ; 

The    Cost    of    Running     Ma- 
chinery          39 

Eisenwinter,    E.    E.; 

Device    for    Laying    out    the 
Cams  of  a  Cam  Press.  .  .  .    633 
Elastes  Tire  as  a  Substitute  lor 

Pneumatic    Tire    439 

Elastic    Couplings     202 

Electric  Arc,  Saw  Annealing  by  610 
Electric   Controller   and   Supply 
Co. — A    New    Line    of    Con- 
trollers         406 

Electric     Engines     in     Simplon 

Tunnel,    Failure    of 80 

Electric   Fan    tor    Single    Phase 

Current     588 

Electric   Lamp.    "•Osram" 378 

Electric     Lamps.     Improvement 

in    Incandescent 330 

Electric  Light  and  Power  Sta- 
tion.  Wind   Motor  for 139 

Electric   Light,    Wireless 458 

Electric  Power  a   Fetish 120 

Electric  Railway  to  be  Built  by 

Italian   Government    560 

Electric    Smelting    of    Iron    Ore      83 
Electric  Steel  Melting  Furnace, 

Success    of    620 

Electric   Train   Run    on   the   N. 

Y.    C.    R.R..    First 138 

Electric  Train,  Cause  of  Wreck 

of     --•    610 

Electrical  Arc  Process  to  Re- 
cover    Metals     Melted     into 

Solid  Block 198 

Electrical     Screw     Feed     Drill, 

Hisey    Portable     708 

Electrical    Equipment    of    Gary, 

Indiana,    Plant "I'J 

Electrical     Railroad,     Valtellina  500 
Electrical     Steel     Melting     Fur- 
nace         150 

Electricity    for    Driving    Heavy 

Rolling    Mills     321 

Electricity  for  Steam  on  its 
Suburban  Lines,  Pennsylvania 
R.R.,     Considering    Plans    to 

Substitute     499 

Electricity  Generated  by  Burn- 
ing Coal  at  Mines,  Transmis- 
sion    of     348 

Electricity     on     Swedish    State 

Railways.    Use    of 621 

Electricity   Station   at   the  Falls 

of  GuUspang,    Sweden 320 

Electricity.  Transmitting  Pho- 
tographs  by    ._ .    499 

Electrification  of  Railways  in 
Countries        Where        Water 

Power   is    Available 620 

Electromagnet      in      Recovering 

Lost   Drill    Points.    Use   of.  .      26 
Electro-Plating,    Silver   Solution 

for.      Samuel    Strobel 703 

iCllipse.  Drawing  an  Approxi- 
mate.     S.   W.   Linn 394 


Emergency  Room — The  Sliiip  in 
Which  it  was  Found.  A  .Ma- 
chine  Shop    658 

Emerson,    C.   F.: 

Blanking    and    1-iercing    Dies 

for    Washers     70 

Making  Blanking  Dies  to  Cut 

•     Stock  Economically    310 

The     Construction     of     Split 
Dies    for    Press    Work....    371 
Emery  Cake,   To   Prepare  Trip- 
oli   or.      J.    L.    Lucas 102 

Emery   to  Wood   or  Metal,   Foi 

Gluing     48 

Emery  Wheel  Dresser,  Correc- 
tion   to    Description    of 459 

Emery  Wheel  Dresser,  Sheiman   108 
Emery  Wheel  Dresser.     Roy  B. 

Demming     '. 339 

Employes,        Jno.         Roeblings 

Homes    for    21 

Enamel   for   Iron   or    Steel.      T. 

E.    O'Donnell    703 

Enamel   Glaze  for  Coaling  Iron 

Pans.       W.    R.    Bowers....    222 
Enamel,       Steel-blue.       T.      E. 

O'Donnell     282 

Engine  Cylinders  of  Water, 
Remarkable  Device  for  Re- 
lieving          495 

Engine,  Hurd  and  Haggin  Mar- 
ine and  Railway 425 

Engine      Lathe,      New      Haven 

Heavy  32-lnch    524 

Engine,  Huge  Rolling  Mill....    115 
Engineer: 

Making       Taper       Pins       by 

Punching     335 

Engineering  Building  at  the 
University     of     Pennsylvania, 

The  New 174 

Engineering  Building  of  the  Uni- 
versity of  Pennsylvania,  De- 
dication   of    the    new 109 

Engineering  Schemes  Under 
Consideration      in      England, 

Two     321 

Engineering  School,  Shop  Work 

in   an.      W.    S.    Graffam.  .  .  .    661 
Engineering    Societies    Building  473 
Engineering      Societies'      Build- 
ing.   Dedication    of    the.  ...    470 
Engineers,    Business   Education, 
as   well    as    Technical    Train- 
ing,   for     620 

English  Engineering  Employeis' 
Federation  and  Amalgamated 
Society  of  Engineers,  Change 

in  Agreement   of 26 

Entropy: 

Apprenticeship    Education    .  .    313 
On    the    Object   of    Technical 

Training    333 

The   Principles   of   Design...    437 
Does    a    Technical    Education' 

Pay?    514 

Why      a      Machinist     Wants 

More   Leisure    638 

What  is  a  Machine  Designer?   639 

Entropy,    An  Answer   to 517 

Equalizing    Chain    Clamp.      W. 

O.  Renkin 634 

Erie  Foundry  Co.'s  250-pound 
Steam  Hammer  Furnished  to 
the  University  of  Pennsyl- 
vania        237 

Escalators  to  be  Installed  in 
Manhattan  Terminal  of  New 
York  and  Long  Island  Rail- 
way ,  Co 332 

Etching   Acid.      Geo.   W.    Smith   399 
Etching      on      Copper.      O.      E. 

Voris     521 

Etching    on    Steel,     Liquid    for. 

T.    E.    O'Donnell    521 

Euclid   Defended.    Old 217 

Euclid   Disproved   at   Last,    Old   158 
Euclid  is  All  Right,   Old.     Geo. 

B.  Snow    217 

Europa — New  Hamburg- Amer- 
ican  Ship    438 

European  Bevel  Gear  Generat- 
ing Machine    247 

Kiiropean  Industrial  Notes.  Jas. 
Vose — 

1  290 

■>■       ■  349 

3.     '.'.'. .407 

lOuropean   Machinery  House.   A. 

Alfred  H.    Schutte 209 

Europe,  Technical  Education  in.   128 
Evening    Schools   for    Industrial 
Workers,  Vital  Needs  of.     -A. 

D.  Dean    244 

Everett  ■  McAdam  Continuous 
Electric  Blue-printing  Ma- 
chine         1 68 

Exaeeeration  Concerning  Pros- 
perity  of  the   U.    S 433 

Exhaust  of  Gas  Engines,  Boil- 
ers   for    621 

Exhaust    Steam,    Removing    Oil 

from    •    141 

'Exhaust  Steam  Turbine  Installed 
in  the  Works  of  the  Inter- 
national  Harvester    Co 559 

Exhibition,  Amsterdam  Inter- 
national          438 

Expanding    Chuck   for   Grinding 

Machine.      Machinist    577 

Expanding    Lathe    Mandrel ....      45 
Expanding  Tools.      W.   S.   Mar- 
quis          453 

Expansion  Tap.  Inexpensive.    C. 

L.  Vanerstiom    702 

Experiment  in  Industrial  Train- 
ing,  An.     M.  W.  Alexander.        1 
Explosion       of       Dyn.amite       at 
Homestead     491 


Explosions,    Statistics   of   Boiler 

Explosive  Experimented  with  in 
Simplon  Tunnel,    New 

Exposition  of  Safely  Devices.. 

Exposition    of    Safely    Devices . 

Express  Co.'s  Abuse  in  Losing 
Return  Packages  for  Farm 
Products 

F-xprcss  Companies'  Rates,  In- 
vestigation  into    

Extension  Planer  Tool-Holder. 
G.    E.    White    

Eye  and  the  Mind,    The 


Face-plate    and    Jaw,    Improved 

Sweetland     464 

Face-plate,  Improved  Method  of 
Fastening    the    Lathe    Chuck 

to   the.      Winamac 459 

Face-plate  Rig  for  Boring  Punch 
and     Die     Holders.     R.      E. 

Harryman 96 

Facing    Cutter    459 

Facing  Lathe  of  Unusual  De- 
sign.  E.   H.  Fish 215 

Facing      Machine,      Beaman     & 

Smith    Three- Way    462 

Facing   Work   on   Centers.      W. 

S.    Leonard     702 

Fahrenheit  into  Centigrade  Val- 
ues, Method  of  Transforming  320 
Failure   of   Wire   Rope   Connec- 
tions        427 

Failures    of    Tools,    One    of   the 

'  Causes   of   Unexplained 642 

Fairfield,   H.  P.: 

Recent  Changes  in  Machine 
Shop,  Worcester  Polytech- 
nic Institute   429 

A  Shop   with   a  History 481 

Planing  a  Small  Machine  I'ait       H 

Shop  Photography    125 

Old  and  Heavy  Machine 
Tools      in      Boston      Navy 

Yard    235 

The    Planer    vs.    the    Milling 

Machine     271 

Falk,    E.   C: 

To  Find  the  Radius  of  an 
Arc  when  the  Length  of 
Chord    and    the    Height    of 

the    Arc    are    Given 156 

Fan  Blower  Design,   Conditions 

of     68 

Fan,  The  Wing  Steam-Turbine- 
Driven      653 

Farm  Products,  Express  .Cos.' 
Abuse    in    Losing    Return    of 

Packages   for    208 

Farwell      Quick-Change      Hand 

Milling    Machine     709 

Faure  Electrical  Works : 

Y'ost       Electrically       Driven 

Bench   Drill    650 

Fay     &     Scott     Extension    Gap 

Lathe  with  Motor  Drive.  ...    462 
Features  of  Works  Management 
and   Equipment,    Some    (Link 
Belt  Co.).     Thos.   B,   O'Neill      58 
Federal    Blue-printing    Machine 

(Keuffel   &   Esser   Co.) 34  5 

Feed  Attachment  for  the  Mill- 
ing Machine,  Automatic  In- 
dexing   and     545 

Feed    Motions,    Prictional 69 

Feed   Press,    Bliss   Special    Dial  402 
Feeds    and     Feed     Mechanisms. 

John    Edgar    655 

I'^uel,   Vessel   Using   Liquid....    498 
Ferrules,    Device    for   Cutting.  .    518 

File,    A    Circular    Cut 375 

Files,    Sharpening    606 

Files,    To    Recut    Old.      J.    M. 

Menegus    102 

Filing,    Flat.      Robt.   Grimshaw  394 

Filler,     A 342 

Fillet,     Making     Metal.      L.     I. 

Rosenthal    47 

Filling  for  Blow  Holes  in  Cast 

Iron.      E.    H.    McClintock.  .  .    340 
Filling    for    Cast    Iron.      E.    H. 

McClintock      460 

Finished   Surfaces,   Indicating.  .    606 
Finishing    Cut    on    Broad    Sur- 
face  of   Cast   Iron 154 

Finishing  Cuts  with  High-Speed 

Steel.      Robt.    Grimshaw.  .  .  .    331 
Finishing    Spring    Screw    Dies, 

Roughing  and.      Erik  Oberg.    367 
Fire-Brick,     Tests     on     Specific 

Heat    of    256 

Fire      Clay      Mixture.      E.      W. 

Bowen     578 

Fire     Extinguisher    for     Marine 

Coal  Bunkers    Ill 

Fire   Loss  in   the   U.    S 177 

Fireproof      Wood       in       Forge 

Shops,    To.      E.    W.    Norton.    460 
Firoproofing     Office     Buildings, 

Cost  of    716 

Fireproofihg  Solution  for  Tool- 
makers'  Aprons,  Etc.     E.  W. 

Norton     521 

Finn  Name  Well  Known,  Value 

of    Having    293 

Fish,  E.  H.: 

Method     of     Cutting     Lathe 

Lead    Screws    99 

Facing  Lathe  of  Unusual  De- 
sign       215 

Fittings,    Cast   Thread COfi 

Flame,  The  Non-Luminous  Al- 
cohol             81 

Flanders.  R.  E.: 

Suggested  Refinement   in   the 

Hobbing    of    Wormwheels.    510 
Calculating     ITie     Dimensions 

of     Worm     Gearing 663 

Flange  Bolts.     John   D.   Ad.ims   178 
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Plalliur,   Jos..    Obituary   of.  .  .  .    Iii'.» 
Flat    on    the   Top   of   .Sharp   V- 

Tlireods     "9 

Plot  on  U.  S.  Standard  Thread 
Tools,    Measuring    Width    of. 

Erik    OLere    432 

Floating    Lover,    An    Ingenious 

Substitute   for   the 400 

Floorplale      Practice      in      the 
Schenectady     Shops     of     the 

General    Electric   Co 29;) 

Plow    of    Plastic    Substances..    553 
Fluids,     Transportation    of.  .  .  .    372 
Flux  for  Brass.    W.  K.  Bowers  161 
FIvwhee)     Arm,     Repairing     a 
17-foot.      Walter    Bixby.  .  .  .    •t28 

Flywheels.    Enclosed    22 

Fly-wheels  for  Puni-hes,  .Size. 
Weight   and  Capacity  of.      1'. 

B.    Kleinhans •>"•* 

Flywheels,     Formula    for    G:\s 

Engine     *^^- 

Foreign  Machine  Tool  Competi- 
tion       •  •  •    f)!? 

Foreign  Machinery  Trade,  Our  .j.i.j 
Foreign  Notes.   Miscellaneous — 

291,  349,  408,  469,  528,  6.''4.  717 
Foreman  in  Germany,   The  De- 
mands on  a   General 4  84 

Forge    Shop,    Slab    Truck    for. 

T.    B.    Burnite 5i6 

Forged  Boring  Tool,  The  Bor- 
ing    Bar     vs.     the.       W.     S. 

Leonard    '^■^* 

Forging  Press,  A  Rapid  Action 

Hydraulic    491 

Forgings,    Chrome   Steel   Drop.    190 
Former    for    Bevel    Gear    Plan- 
ing,    Adjustable     18'' 

Portin   Universal  Jig 226 

Foundation  Bolts,  Anchor  Plates 

for     275 

Foundations  for  Machine  Tools  389 
Foundry  Blowers,  The  Applica- 
tion   of    124 

Fox  Trimmer,   Improved 224 

Fractions    by    Two,    Method    of 

Dividing.       Eugene    Pierce..    159 
Fractions.  Using  Decimal  Equiv- 
alents  Instead   of  Common..    338 
Fragility  of   Metals,    The   Influ- 
ence  of   Temperature    on    the   323 
Frame      of     American     Freight 
Locomotives,     The     Develop- 
ment  of  the    261 

Franklin  Air  Compressors 051 

Franklin's      (Benjamin)      Trade 

School      559 

Free    Alcohol    Bill,    Amendment 

to     444 

Freight  Cars  of  Pennsylvania 
Railroad,  Increased  Efficiency 

of    498 

Freight  Locomotives,  The  De- 
velopment   of    the    Frame    of 

American     2G1 

French    Rules    for    Abbreviation 

of  Metric   Signs    40 

Fresh     Water     Ponds     in     the 

Ocean    90 

Frictional     Feed     Motions 69 

Frictional  Work  of  Turbine  and 
Reciprocating  Engine,  Com- 
parative         198 

Friction    and    Lubrication 383 

Friction     Couplings    for    Hoist- 
ing Machinery.      C.   P.  Blake  238 
Front   Ends,    Cement   for   Loco- 
motive.      M.    E.    Canek 521 

Fuel  Oil  Instead  of  Coal  to  be 
Used  by  Chicago  and  North- 
western   Railway    .  •. 559 

Fuel-Tc..;ting  Plant  of  the 
United  States  Geolosrical  Sur- 
vey,     Briquetting     Tests      of 

the     143 

Fuller    (11.    W.),    Obituary    of.    470 
Furnace,    Electrical   Steel   Melt- 
ing         150 

Furna<-e.    The    Development    of 

the    Kjellin     138 

Furnace.      Success     of     Electric 

Steel    Melting     G20 

Fuses  and  Firing  Rings,  Spe- 
cial Tools  for  Drilling  Holes 
in  Time  and  Percussion.  W. 
R.    Bowers    121 

Gage  or  Diameter  of  Bore  of 
Guns — How  Method  of  Des- 
ignating  Originated    240 

Cages,     Adjustable     Ring 281 

Cage    Tester,    A    Dead    Weight 

Pressure    103 

Gages    for    taking    Mud    and 

Washout    Plugs    550 

Gagnier,  E.  D. : 

Answer  to  W.  J.  B.'s  Piston 

Trouble      519 

Gap    Pattern    I'ress    for    Heavy 

Blanking     466 

Garage,  Details  of  Remarkable  065 
G:.rvin  Tlie-Slotting  Machine..  100 
I i anil.    II.    L.: 

Utilization    of    Labor 416 

Garvin  Duplex  Milling  Machine  51 
Gary.  Indiana,  Plant,   Electrical 

Ecpiipmeiit    of     77 

Gas,    Annealing    Under 201 

(ias  Burners,   Novel   Mantle  for  495 
Gas  Engine  Break-Down,   Curi- 
ous        508 

Gas    Engine   Hy  Product,    Nitric 

Acid  OS  n    142 

Gas   Engine   Ply-Wheels,   Fonn- 

ulas    for    082 

Gas  Engine,  Novel  Type  of...  651 
Gas    Engine    Power    Chart ....    6'.;2 


(;  i>    Engine   Problems 522 

<^l^    Engine,     Rotary '.  ..    197 

i::i~    Engine.    The    Rotary Ml 

(!:!>-    Engine    Write-Up,    A 508 

lias     Engines,     Advantages     of 

Large    256 

Gas  Engines,  Boilers  for  Ex- 
haust of    621 

Gas    Engines,    Figures    Showing 

Increase   in    Use  of    Large..    681 
Gas  Engines,  Rules  for  Approx- 
imating   the    Power    of 256 

Gases.  The  Mazza  Separator  for  203 
Gas  Pipes,  Paper  Used  in  Pro- 
duction   of    198 

Gas  Plant  of  Imposing  Dimen- 
sions  at   Astoria,    L.    1 547 

Gas,     Power    Transmission    by 

Means   of    ,81 

Gas    Plant    as    a    Substitute    for 

Gasoline    Engines,    Producer.    320 
Gas,    Steam    Whistle    Operated 

by    677 

Gas  Turbine — Practical  Results 
with  Actual  Operative  Ma- 
chine   in    France 381 

Gas   Turbine,    The 85 

Gasoline,  Some  Startling  Ex- 
periments   with    676 

Gasoline,   The  Use  of  Kerosene 

Oil   in   Engines   Built   for.  .  .  .502 
Gear    Cutter,    Eberhardt    Bros.' 

No.    5    Automatic    586 

Gear  Cutter,  Eberhardt  Bros." 
No.   2B  Automatic  Spur  and 

Bevel     647 

Gear-Cutter  Teeth  Radially,  Im- 
portance   of    Grinding 611 

Gear-Cutter    Teeth    to     Length, 

Grinding.      P.  H.   Stillman..    701 
Gear    Cutters    in    the    Sloan    & 
Chase    Shops,    Making    Small 

Relieved    240 

Gear-Cutting  Machinery,  Pre- 
cision         284 

Gear    Dimensions.     Spiral 704 

Gear,    The    S.   and    S.    Variable 

Speed    403 

Gear     Model,     A     Skew     Bevel. 

,Tohn     F.    Arthur 239 

Gear    Shaping    Attachment    for 

the   Slotter    571 

Gear  Teeth,   Strength  of 90 

Gear,    To   Find   the   Number   of 

Teeth    of    a     Mating 283 

Gearing,  Calculating,  the  Dimen- 
sions   of    Worm.       Ralph    E. 

Flanders    603 . 

Gearing,  Difference  between 
Willis    and    Walker    Systems 

of    Cycloidal     223 

Gears,  A  Comparison  of  the 
Efficiency   of   Two    Trains    of 

Spiral      546 

■  Gears,     Calculations    for     Short 

Tooth     042 

Gears.    Cutting    Bevel.       C.    E. 

Burns    98 

Gears,  Method  of  Cutting  Large 

Cast    Iron     392 

Gears,     Strength    of.      John    S. 

Myers    206 

Gears  to  Broken  Samples,  Mak- 
ing         579 

Gem     Turret     Head     for     Drill 

Press  or   Lathe    227 

General  Electric  Co.  at  West 
Lynn,  Mass.,  The  Appren; 
ticeship   System    of   the.      M' 

W.    Alexander     1 

General  Electric  Co.,  Floor- 
plate  Practice  in  the  Sche- 
nectady   Shops    of   the 295 

General  Electric  Co.'s  Sale  of 
Curtis    Turbo-Generators    for 

1906      611 

Generator  Set  for  Small  Instal- 
lation,   Steam    Engine 58  4 

Genius   under   Contract.      Chas. 

Cloukpy    619 

Geological    Survey,     Briquetting 
Tests     of     the     Fuel-Testing 
Plant    of  the   United   .States.    143 
German    Machine    Tool    Compe- 
tition            79 

Germans  and  the  Marine  Steam 

Turbine,    The    8 

German     Turbine.     New 29 

Germany  and  the  United  States, 

Trade    Relations    between...      57 
Germany.     Government     Owner- 
ship   of  Railways    in 620 

Germany,    Government    Supervi- 
sion  of    Small    Distilleries    in    148 
Germany,    Industrial    Education 

in     80 

Germany,        Industrial        Notes 

from      109 

Germany,      Industrial      Testing 

Laboratories   in    545 

Glass    and    Brass,    Cement    for 

Uniting.      T.    E.    O'Donnell.    041 
Gln«s    bv    the     Sheet     Process. 
The    First    Machine    for    the 
Commercial      Production      of 

Window     325 

Glass  Tubes,  To  Cut  off.    Chas. 

Sherman    703 

Glass  AVork  to  Brass  Tubes, 
Cement     for    Fastening.      W. 

R.    Bowers     102 

Glidden  Automobile  Tour.  Tech- 
nical   Conclusions    from   the.      84 
Glue  Asbestos  or  Otlier  Fabric 

to  Iron,   To.     M.   E.  Canek.    703 
Glue  Cracking,  To  Prevent.    M. 

E.   Canek    578 

Glue,   Use  of.      M.   E.   Canek..    460 
Glue,  Water-proof    290 


Gluing     Emery     to     Wood     or 

Metal.    P..r     ; 4S 

"Olyco"     .Sktlcton     Lining     for 

Bearings      S.-j.". 

Gold,  Increase  in  Production  of  13  4 
Gold,  Solder  for.  J.  M.  Stabel  48 
Gold  Solders.  H.  D.  Schattle  399 
"Good-Natured"  Alcohol  ....  237 
Good    Things    not    in    Common 

Use.      E.   R.    Plaisted 430 

Gorton  Double  Disk  Grinder.  106 
Gould,    Stanley: 

Support  for  Shaft  when  Bab- 
bitting     577 

Drift    for    Babbitted    Box...    702 
Gould,  W.  E.: 

Handy     Table      of     Decimal 

Equivalents     . 167 

Governing    Device    for.  Internal 

Combustion    Engines    440 

Government  Ownership  of  Rail- 
ways  in   Germany 620 

Government        Supervision       of 

Small  Distilleries  in  Germany   148 
Gradual    Application    Clutch.  .  .    258 
Graduating   in   the   Milling    Ma- 
chine   and    the    Shaper.       D. 

A.    Hampson    454 

Graftam,   W.   S.: 

Shop   Work   in   an   Engineer- 
ing  School    661 

Graham    Drill    Speeder 165 

Graham   Mfg.    Co.: 

Cylinder   Ring   Grinder 107 

Grant,    Geo.    B. : 

That     Algebraic     Paradox .  .  .    396 
Graphite  and  the  "Acheson  Ef- 
fect,"   Deflocculated     613 

Graphite  Suggested  in  Place  of 
Charcoal — Jos.  Dixon  Cru- 
cible   Co 338 

Graphite    to    Prevent    Creaking, 

Use    of    140 

Grimshaw,   Robt. : 

Boiler  Horse-Power  for  Steam 

Hammers     42 

Chucking    Pieces    for    Planer 

Work     101 

To   Cut   Cork    102 

Tinning    Cast    Iron 222 

Finishing     Cuts    with    High- 

.Speed    Steel    331 

Driving    Screw   Eyes 339 

Peep     Holes     for     Annealing 

Furnaces      339 

Belt    Dressing     340 

Mixing    Plaster    of    Paris .  . .    340 

Flat  Piling    394 

Turning  Copper    399 

Joining    Curves    Neatly 636 

Inspecting    InsideThreading 

in    Small    Shops 640 

Cninder,    Besly    No.    40    Plain 

Motor-Driven    ■.  .    715 

Grinder,  Cylinder  Ring 107 

Grinder  Disks,   Silicate  of  Soda 

Cement    for.      H.    S.    Herrick   703 
Grinder,    12-Poot   Motor-Driven, 

Cup    Wheel    Knife 590 

Grinder    for    Cast    Gear    Teeth, 

Finishing     .■ 287 

Grinder  for  Disks,  Paper  Slit- 
ters,    Etc 463 

Grinder,  Gorton  Double  Disk.  100 
Grinder,      Improved     No.      2r^ 

Bath    Universal     T    588 

Grinder,     Improved     Thompson 

Universal     712 

Grinder,  Motor-Driven  Edge..  520 
Grinder,  New  Double  Disk.  .  .  527 
Grinder    No.    14,    Besly    Spiral 

Disk    406 

Grinder,    Norton    Car- Wheel.  .  .    104 
Grinder,    Saxon   Vertical    Cylin- 
der         584 

Grinder,    Thompson    Universal .      50 
Grinder,    Micrometer  Feed   Sur- 
face          589 

Grinder     with     Revolving      Oil 

Stones,    Edge    Tool 588 

Grinding       Fixture       and       its 

Work,    A.      H.    P.    Noves...    155 
Grinding  Gear-Cutter  Teeth  Ra- 
dially,   Import.ance    of fill 

Grinding    Gear-Cutter    Teeth    to 

Length.      P.    H.    Stillman.  ..    701 
Grinding     Machine,      Automatic 

Reversing   Mechanism   for.  .  .    393 
Grinding     Machine,     Expanding 

Chuck    for.      Machinist 577 

Grinding      Machine,      Pratt      & 

Whitney   Automatic    049 

(Jrinding  Machine,  Saxon  Cyl- 
inder          165  ■ 

Giinding  Machine.  Square  Hole  317 
Grinding    Piston    Rings    on   the 

Planer.      C.  P.  Moore 456 

Grinding.   The  Cost   of.     H.   P. 

Noyes    60 

Grindstones,  Final  Resting  Place 
of  Item  Concerning  Grinding 

of    007 

Groene,   Wm.   P.: 

Single    Pulley    Drives 191 

Guards   on   Machine  Tools.      T. 

S.    Bcntley    010 

Guide  Strip  for  Drawing  Board. 

•T.    C.    Hassett 514 

Gumpel,  H.: 

The    Strength    of    a    Mouth- 
piece   Ring    and    Cover 277 

Gun     Trade     of     England     and 

Belgium 020- 

Guns — How  Method  of  Desig- 
nating Gage,   or  Diameter  of 

Bore,    Originated    240 

Guns  on  Board  the  Dreadnanght      12 

Ilnck-Saw,  Robertson  No.  3 
.M<itor-Driven    ....  .iftT 


Iliirtdrell.  C.  H. : 

M-ntor    E(|uipment     41 

Ilailun.    Geo.   D. : 

-\djustable   Scale  for  Laying- 
out  Table    97 

Hamburg-American    Ship,     New 

(Europa)     438 

Hamburg,  New  Terminal  Sta- 
tion  at    498 

Hammer  and  Set  to  Tighten  or 

Loosen    a    Nut 512 

Hammer,    Making    Collars    with 

the  Steam.     Geo.  T.  Coles..    573 
Hampson,  D.  A. ; 

Surface  Grinding  on  the  Planer  275 
To  Produce  a  Gray  Color  on 

Brass     340 

Compound  for  Polishing  Brass   399 
Plaster-of-Paris     for     Pattern 

Making    399 

Graduating     in     the     Milling 

Machine   or    Shaper 454 

Center    Drill    Holder 459 

Substitute  for  Red  Lead  Ap- 
plied to  Joints 460 

Radius    Planing    Tool 520 

To    Polish    Nickel    Plate 521 

Tool-Holder    for    the    Shaper  577 
Hand .  Taps,    Remarks    on    the 
ilaking  of.     Erik  Oberg — 

1 548 

2 608 

Handles,  Cement  for  Fastening 
Tools  in   Their.      E.   H.   Mc- 

Clintock     161 

Handling  a   Long   Shaft.      Wm. 

C.    Terry    518 

Hands,    How   to    Clean    Your.  .    702 
Hanna   Riveter,    The    Link    Mo- 
tion  of  the 484 

Hardener — 

To  Prevent  Scale  in  Harden- 
ing   Fine    Dies 102 

To  Harden  Pine  Dies 102 

To  Anneal   Zinc 222 

To    Prevent    the    Sticking    of 

Hot   Lead    340 

Acid   Pickling   for   Forgings.    399 
Harden   Fine   Dies,   To.      Hard- 
ener         102 

Hardening    Fine   Dies,    To   Pre- 
vent  Scale  in.      Hardener.  .  .    102 
Hardening  a  Spiral  Spring.     E. 

R.    Markham    162 

Hardening  Bath,  To  Prevent 
the  Accumulation  of  Foreign 
Substances     on     Top     of    a. 

Emil    Tschudi     521 

Hardening    Compound.      T.    E. 

O'Donnell      460 

Hardening    Plant,     Drop    Forge 

and.      E.  H.   McClintock 413 

Hardening  Spiral  Springs,  Mix- 
ture for.      W.  R.   Bowers...    282 
Hardening,  .    The       Value       of 

Proper.      Fred.    H.    Colvin..    218 
Hardening     Thin     Milling     Cut- 
ters,   Method  of.     J.   P.   Sal- 
lows         617 

Ilardinge  Bros. — 

Cataract    Bench    Milling    Ma- 
chine         160 

Harrison,  H.  W. : 

Device     for     Supporting    and 
Leveling    Cross-Heads    .  .  .    040 
Harryman,  R.  E.i 

Pace-plate     Kig     for     Boring 
Punch   and   Die  Holders.  .      90 
TIassett,  J.  C. : 

Guide      Strip      for      Drawing 

Board    514 

Haswell,    C.   H..    Obituary   of.  .    592 
Hathaway,  H.  K. : 

The    Value    of    "Non-Produ- 
cers"     in      Manufacturing 

Plants    133 

Ilcald,    C.   A.: 

Designing    a    Pair    of    Spiral 

Gears     453 

Healthful     Conditions      m     the 

Brass  Industry,  A  Plea  for.  624 
Heat  Losses  in  Drying  Process  501 
Heaters  for  Hot  Blast  and  Ven- 
tilation. Chas.  L.  Hubbard.  353 
Healing  Installation,  Recent  Mill  411 
Heating  System,  A  Rapid  Cur- 
rent Hot  Water 411 

Heating,   The  Beginning  of  Me- 
chanical  Ventilation   and....    142 
Heating    with    Mechanical    Cir- 
culation,   Hot    Water 680 

Hendey   (Henry  J. ),  Obituary  of  292 
Henry    &    Wright    Drill    Press, 

1907   Model    652 

Henry  &  Wright  Sensitive  Ra- 
dial  Drill    7l:i 

Herrick,    H.   G. : 

Silicate   of   Soda    Cement   for 

Grinder  Disks 703 

Hide  and  Leather  Trades  in 
New  York  City,  Tablet  Com- 
memorating the    191 

High  Duty  Saw  &  Tool  Co. — 
Motor-Driven  Rotary  Slotting 

Machine     406 

High- Lift       Turbine      Pumps — 

Their  Design  and  Efficiency.      33 
High  Speed   Steel   not   Practica- 
ble   in    Tools    which    Cannot 
be    Ground   after   Hardening.    220 
High    Speed    Steels    for    Wood- 
working         202 

High  Speeds,  Indicator  for  Ex- 
tremely        320 

Highspeed       Steel,       Finishing 

Cuts   with.      Robt.   Grimshaw   331 
High  Temperatures  on  Lubiica- 

tion.    Effect   of 681 

Highly  Finished  Surfaces 
Should   not    be    Uneven 300 
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Hill   Ore   Lands,   Taxable   Valu- 
ation   of    • -'■- 

Hill.    Clarke   &   Co. — 

The    ■Tilted    Turret  '    Latlle.    708 
Hill.  Thomas: 
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Pekin-Kalgoii  Railway  —  First 
Section   Completed    198 

Pencils,  Potatoes  for  Body  of 
Lead    680 

Pencils,  To  Sharpen  Lead.  E. 
A.  Pritchard 703 

Pennock  Iron  Bending  Ma- 
chine (American  Road  Mch. 
Co.) ,....••    348 
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Transmitting 499 
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Photography,      Shop.       H.      P. 
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Attachment  or  vith  Tailstock 

Set  Over 400 

Pipe  with  Cold  Chisels,  Thread- 
ing       428 

Pipes,  Impermeable  Cement  for. 
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the.      U.   A.   Hampson 275 

Planer  Table,  Holding  Thin 
Irregular  Castings  to  the. 
Ph.  Bonvillain  and  E.  Eon- 
ceray ^^3 

Planer  Tool,   Bince  for 246 

Pinner  Tool  Holder,  An  Ex- 
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Plumbers'  Solder    305 

Plurality  Die  Bolt   Cutter 706 
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O.  C.  Bornholt 449 

Pneumatic  Drill  for  Close 
Quarters,  A.  ( Independent 
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Hampson    321 

Polished  Parts  of  Machinery, 
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Ponds  in  the  Ocean,  Fresh 
Water    90 

Poole,  F.  B.: 
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facture of  Bath  Tubs,  To- 
ledo   •    584 

Pressure  Required  to  Strip 
Stock  of  Dilferent  Metals  and 
Thicknesses,  Spring 400 
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The  Fundamental  Principle 
of.     G.   M.   Strombeck 458 

Prosperity  of  the  Country 120 
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Soft      702 
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Punetualitv,    Encouraging    ....    376 
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Putnam,  S.  J. : 
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stances, Relinements  Neces- 
sary in  Experimenting  with.    672 
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Without   a    221 
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Radius  of  an  Arc  when  the 
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of  Middle  Ordinate  are 
Known,   To   Calculate 49 

Radius  Planing  Tool.  D.  A. 
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Rail    Mill,    A    Motor- Driven 38 

Railroad,    Balloon    80 
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Railroad   Sign,   Cost    of  a 477 
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Power   of    140 
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Railroad,   Valtellina   Electrical..    500 

Railroads  and  Chinese  Graves, 
Chinese     39 
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Railway.    Success   of   Suspended  559 
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Electrification    of    .  .' 620 

Railways  in  Germany,  Govern- 
ment  Ownership   of 620 

Railways,  Cost  of  Urban 416 

Raise,   Getting  a.      Bessemer. .  .    394 

Ransom  Cyclometer  or  Speed 
Indicator     21 

Ratchet  Wrench  and  Handle, 
Reversible.      H.   P.   Killean..    398 

Ratchet   Drill,    Improved 435 

Rational  Design,  The  Princi- 
ples   of    319 

Rat's  Try  at  Hydraulic  Engi- 
neering          69 

Razors  and  Keen  Edge  Tools, 
Strop  Paste  for.  E.  W. 
Bowen    578 
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Reamers.      1.   Erik    Oberg 670 

Reamers,  A  Group  of   Large..  .    233 

Reamers  and  Taps  with  In- 
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Recessing   Tool.      Contributor.  .    575 

Recessing  Tool,  Screw  Machine  456 

Reciprocating  Engines,  Com- 
parison Between  Steam  Tur- 
bines  and    257 

Recognition  of  a  Want,  Inven- 
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Record  Card,  Blue-Print.  A. 
B.   Howk    701 
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Substitute  for.  D.  A.  Hamp- 
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Repairing      a      Vessel.      Heavy 
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Roach,,  Joseph: 
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Roe,  John: 
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Roller,  Effect  of  Changing  Lo- 
cation of  Cam.  A.  B.  Bab- 
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Rosenthal,   L.   I. : 
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R.  S.  Solves  a  Problem 455 

Rubber  Belting,  Working  Load, 
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Safeguard  for  Ink  Bottles.      P. 

Plantinga    339 

Safety   Appliances,  Visit  to  the 

Exposition  of 391 

Safety  Devices,  Exposition  of.  .  20.s 
Safety   Devices,    An    Exposition 

of   77 

Safety  Devices.  Exposition  for.  29;t 
Safety  Device  for  (?rane  Chains  195 
Safety  Devices,  Imperative 

Need  of   376 

Safety  Emery  Wheel  Co.: 

Motor-Driven    Edge   Grinder.    52(> 
Safety  Feature  of  Machine  De- 
sign        490 

Safety    Precautions    of    Modern 

Steamers 020 

Safety    Valve    for    Blast    Pipes. 

A.    P.   Sharp 333 

Safety  Valve  for  Blast  Pipes  in 

Blacksmith    Shops.      Geo.    T. 

Coles     457 

Sale  of  Machine  Tools  in  China  8lt 
Sallows,   J.  F.: 

Tempering  Hollow  Mills  and 
Other  Tools    31  1 

Threading   Wrought    Iron   vs. 
Cast  Iron    330 


535 


617 


The   Case-Haidening   Furiia 
To  Ciise-IIaiden  for   Colors 
Method    of     Hardening    Thm 
Milling  Cutters    .  .  . 

Salve  for  Use  in  Place  oi 
Stitches,  Plaster  or.  E.  W. 
Norton    .■•■■•„•■;■■■■ 

Sand  Blast,  Cleaning  Castings 
bv  the    ■• ■■•■      "'= 

Sand,     Pumping.      John     Brad- 

S    and  S.'  Variable'  Speed  Gear  403 
Sandy  Hook,  A  Midwinter  Pic- 


Shafting    Hanger    with     !•  orced 

Lubri.ation ■■■•    10> 

Shafts.    Cooling    Compound    foi 

Necks   of  Rolls  and.      \v .   K. 

Bowers    ■"'^ 

Shailor,   F.   E.:  ,^      n.     . 

Helpful   Hints    for  the   Tool- 

jjjjlljgr      OOA 

Sectional   Blanking  Die.....    633 

Making   a    Master   Plate   and 
Using  it  for  a  Die.  .  .  ....    btfa 

Shaper,  Graduating  in  the  Mill- 
ing     Machine      or.       r" 


Sloan    &   Chase  M-fg.  Co.    (Pre- 
cision      Gear  •  Cutting       Ma- 


loan   &"  Chase    Shops,    Making 
Small  Kelicvcd  Gear   Cutlers 


Spring  Screw  Dies,  Rough- 
ing and  Finishing.  Ilink 
Oin 


367 


the 


at 


305 


Sandy  Hook,    \  isit   of  the    Me- 

chanical   Engineers   to......    4-" 

San    Francisco,    Unsettled    Con- 

dition   of  Street   Numbers  in.     48 
"Satsuma" — the   Japanese    Bat- 

tleship     "  T 

Saturation  Point  .  .  •  ■  •••.•■  •  •  •  °*;\ 
Saw  Annealing  by  Electric  Arc  610 
Saw    Arbors,    Some    lypes    of. 

Artebc     ■,;•••,■ 

Saw,  How  to  Make  a.      Max  J. 

Oches  *°° 

Sawdust,  Making  Alcohol  from.  439 
Saxon    Cylinder    Grinding    Ma-    ^^^ 

Saxon  Vertical'  Cylinder  Grinder  584 
Scaffold     on     Wheels.       A.     D. 

Knauel    v  '  '  v;  "  W 

Scale,    Attachment    for    Drafts- 

man's.     Winamac VO^ 

Scale   for    Beam    Compass   Bar. 

Winamac     ■  •  •  ■  •    '''''■ 

Scale     for     Laying-out     Table, 

Adjustable.     Geo.  D.  Hadun.     97 
Scale   in   Hardening    t  me    Dies, 

To  Prevent.      Hardener lu- 

Scale    of    Chords.      F.    E.    Pet- 

tersson     •■  '  '  '  t.'  iT    "^ 

Scales     for      Comparing     tull- 
Size      Dimensions,      Drafting 
Room.      E.   A.   Pritchard.  .  .  .    577 
Scandinavia,  Waterfalls   of ....  .    19J 
Scarcity  of  Skilled  Labor,   The.   618 
Schattle,  H.  D.: 

Gold  Solders    •'"^ 

Sehaufelberger,   F.   J.: 

To  Tone  Blue-prints i"- 

Schiitte,  Alfred  H. : 

A  European  Machinei-y  House  .iOJ 
Science  Reference  Room  of  the 
Pratt    Institute    Library,    Ap- 

plied    '■" 

Scotty :  , ,       . 

To     Prepare     Fine     Abrasive   ^^^ 

Quickly    ""■■ 

Scoville,  C.  L.: 

Cheap  Flowing  Solder 4C0 

Scrap     Heap,     Steam     Locomo- 

lives    Consigned   to   the oiJ 

Screwdriver,   A  Handy...  ^.■-    lO" 
Screw      Eyes,     Driving.      Robt. 

Grimshaw    .■■■■■■ •  •  ■  ■    ^"^ 

Screwdriver,    A   Handy.      Chas. 
E.  Burns    ■  •  •  •,   ''"' 


Hampson    ,■':',' 

Shaper,   Milling   .\ttachmenl  for 

the.      L,   De  Hymel .  •  ..•    33.5 

Shaper  Motion  Model— Analysis 

of  the  Movement ■.   <> '  •> 

Shaper     or     Planer,     Cincinnati 

Open  Side    yLC' 

Shaper,    Tool    Holder    for    the. 

D.  A.  Hampson ;•,■■,•    ?„1 

Shaper,    Twenty-Inch  Rockford.   1U4 
Shaper,    Twenty-one-Inch    Aver- 

beck    %••„;■•■.•• 

Shapers,    Twelve    and    Twenty- 
four-Inch  Rockford   .........    ibi 

Shaping  Attachments,  Two  Ger- 

man  Bevel  Gear 488 

^''lafety' Valve  for  Blast  Pipes  333 
Sharpen   Lead  Pencils,  To.  '  E. 

A.  Pritchard V  \i' 

Shearing     Attachment     for     the 

Lathe    ■;. ■  •  •    *^° 

Sheet    Process,    The    First    Ma- 
chine    for     the     Commercial 
Production  of  Window   Glass   3„j 
Shell,      Tension      on      Spherical 
Shell  Compared  with  Tension 

on  Cylindrical    ■•    "l'^ 

Shell,      The      Action      of      the 

Capped    '" 

Shelly,  C.  W.:  . 

Making  Wax  Impressions...    4bu 
Sherman,   Chas.: 

To  Cut  Off  Glass  Tubes 703 

Sherman   Emery  Wheel  Dresser   108 
Sherwood,   H.  A. : 

To    Blacken    Articles    Which 

are  Not  Soldered.  ...  .  . -8- 

Black  Varnish  for  Metals.  .  .    340 
Shock-Absorbing    Hub    for    Mo- 

tor  Cars    "i^ 

Shop  Directory    .  .  . |" 

Shop  Operation  Sheets... .    sua 

Shop  Operation  Sheets,  Plan  of 


Sloan    &     Chase     Shops,     Sub- 

Press   Work  at   the 181 

Blotter,     Gear    Shaping    Attach- 

ment  for  the ■  ■  •  •    =1^ 

Slotter,  Powerful  Homemade...      n 
Slotting   Machine,   Motor-Driven 

Rotary    •  •■;•;.•    *"° 

Slotting    Machine,    Stroke    Indi- 
cator   for    the.       (T.    C.    Dill 

Mch.   Co.)    •,.•■••■    348 

Slotting    Rod    Brasses,    Fixture 

for.     Observer ••    <""> 

Small    Tools,    Additions    to    the 

Brown  &   Sharpe  Line  of.  .  .    587 
Smearing    or    Rubbing    Off,    lo 
Prevent  Drawing  Titles  from. 

E.   W.  Bowen ■„•,••;:•    "o^ 

Smelting  of  Iron  Ore,   Electric.      83 
Smith,  Geo.  W.: 

Lubricant    for    Drilling    Cop- 


per   ,,,,,, 

Etching  Acid    3.IJ 

Smith,  Kenneth  G. : 

Simple     Method     of     Proving 

Multiplication    ■.••    l-*-' 

The  Apparent  Fallacy  of  Al- 
gebraic  Principles   .......    oJJ 

Smoke-Consuming    Devices,    In- 

vestigation  of    """ 

Snow,   Geo.  B.:         ,   „.  , ,  on 

Old   Euclid  Is   All   Right....    217 
Snow,  H.  C: 

Mixture    for     Clearing    Blue- 

prints    '^y^, 

Metal  Polish    ■■■■    *''" 

Soft  Materials,   An    Example   of 

the  Resisting  Power  of.....    511 
Soft    Metal  Punches  with  Hard 

Dies,   Using    'A't' 

Solder,    Cheap  Flowing.      0.   L. 


'iUe 


460 


the 


of..    427 


Screw 


Screw     Machine, 
Turning 


,„„     Machine,     Boring     Tool 

for  Use  in •■. ,-■    •*«" 

'     hine,     Bushing    for 
Odd     Diameters    in 

Walsleben 457 

Screw- Machine    Collet,     Chuck 

Closer  for.  F.  J.  Perry  .  .  .  640 
Screw  Machine,  Improved,  Tool- 

post  for  the.  C.  W.  Putnam  281 
Screw  Machine  Recessing  Tool.  4jb 
Screw  Machine,  Tool-Holder  for 

Chucking  in    •••„,•••■;„•■■,   '"" 
Screw     Machine,     Turret     Tool 
for    Cutting    Tapers    in    the. 

C.  W.  Putnam •    3JJ 

Screw  Thread,  British  Standard 

Fine    ;      "^^ 

Screw-Thread     Micrometers 


Shop  Operations,   Direction 
Shop     Receipts    and    Formulas, 

Discontinuance      of      Depart- 

ment    of    ■.  •  '  '  i,'     ' 

Shop    with   a    History,    A.      H. 

P.  Paivfleld    .■  •    481 

Shop   Work   in    an    Engineering 

School.      W.   S.  Graffam 661 

Short    Life    of    Modern    Heavy 

Ordnance    'A  \'  \'  :■'  '  ' 

Short  Tooth  Gears,  Calculations 


223 


ShoT-Guns  '  at '  the    Ithaca    Gun  ■ 
Co  's    Work,     The     Manufac- 
ture of.      W.   L.   McLaren. .  . 
Siam,  Progressive    •••■;•■  •,■.;•, 
Siberian    Railway  —  Defrauding 
of     the     Government     During 


642 


i6A 


the   War    

Sibley     (Albert     P.),     Obituary 

of    

Sibley,   P.  H.: 

Drawing   Table    for    a    Tech- 

nical   School  Drafting  Room.    -!  i  9 
Silent  Chain  Drives   of  Unusual        ^ 

Size,    Renold    .  .  .  • ■  •  •  ■    ^'^■' 

Silicate    of     Soda    Cement    for 

Grinder   Disks.      H.    G.    Her- 


Solder,  Cold.  A.  L.  Monrad..  222 
Solder  for  Brazing,   Silver.      1. 

E.  O'Donnell   ,• -,■    ^",i 

Solder  for  Gold.  J.  M.  Stabel.  48 
Solder  for   Small  Parts.    E.  W. 

Norton    Vi" 

Soldering  Fluid  .....  ■•••-•;  •  °''i 
Solders,  Gold.  H.  D.  Schattle.  399 
Soldering    Acid,    Improved.      1. 

E.  O'Donnell 340 

Soldering  Galvanized  Iron.    Wm.    ^^^ 

Davis    •  ■  •  .  •  ■  •  ■    -■■•' 

Soldering     Solution,     Non-Rust. 

W.  R.  Bowers ^"^ 

Soldering   Without   Heat.      Jos. 

M.    Stabel    l°\ 

Solder,  Plumber's    ...........    305 

Solder    Preparation    for    Alum- 

inum.     T.   E.   O'Donnell 161 

Soldering  Paste.     T.  E.  O'Don- 

nell    11^ 

Solders,  Tin  Lead  ^Alloys  as..  .257 
Southern  Machine  Repair  Shop  OJ 
Spacing  Titles  on  Detail  Work. 

R.   C.   Williams •  ■    3«8 

Spanner     Wrench,      Adjustable. 

Machinist '■ ,•■,-•    5-u 

Specific      Trade       Knowledge 

Sometimes   a    Detriment -J* 

Specialization   in    Trade    Litera- 

tore     K'--;"' 

Specialization,      The     Disadvan- 

tage  of  Too  Much 43G 

Speed   of  Battleships ■,   43» 

Speed.     To     Determine 


Screw  Threading  Dies — 
'A   Criticism.      E.  A.   Johnson.      73 
Spring  Screw  Threading  Dies — 
A    Criticism    of    a    Criticism. 

A.    L.   Valentine 1^.^ 

Spring    Screw    Threading    Dies,    ^ 

Holder  for •  -  ■  •    •'T^ 

Spring    Screw    Threading    Dies, 

'Large.     L.  P.    Lang 100 

Spring  Steel,  To  Weld.  .^  .  .  .  .    400 
Springs,   Comments  on    'To  In- 
crease   the    Working    Length 

of  Coil"    .,.-•■•    159 

Sprocket    Wheels    for    Ordinary 

Link  Chains    89 

Spur    and    Bevel    Gear    Cutter, 
Eberhardt      Bros.      No.      2B 

Automatic    "'•^ 

Sticking   to    Work,    To    Prevent 

Hot  Lead.  E.  J.  Lawless...  641 
Square  Hole  Grinding  Machine.  317 
Square    Root,    Time    Saving    in 

Extracting  the ■  ■  •      9d 

Square     Screw     Threads,      lool 

for  Cutting    -    077 

Squares,    Case  for   Holding   and 

Protecting  Large -18 

Stabel,  J.   M.: 

Oil    for    Use    in    Micrometer 

Screws     48 

Solder  for  Gold 48 

Black  Bronze  for  Brass 161 

Soldering   Without  Heat 
Stability  of  Steel  Frame  Build 

ings.  Conclusions 
Stage,    in    Theater, 
Revolving  Turret 
Staircases,     Need    o.     ...-- 

izing  Steps  of 3du 

Stamp-book,   Use    of » 

Stamp  Selling  Machines.  ......    680 

Stamping    Press,    A   Heavy   To- 

ledo    ° 

Standard  Lathe  Spindles.     Ethan 

Viall    

Stauffer,  M.  B.: 

To  Drill  Chilled  Cast  Iron.  .    394 
Answer  to  W.  J.  B.'s  Piston 

Trouble     =19 

Steady      Working,      Advantages 

of       Con  Wise 634 

Steam    and   Gas   Engines,   Rela- 
tive Economy  of    •  -  ■      ■" 

Steam   Engine  at  the  Versailles 

Water   Works,   Old ^.      '!9 

Steam    Engine,    Decline 


161 


to  the. .    440 


Standard- 


696 


Actual 


Plai 


58 


703 


Spelling,    Simplified    78 

'  '^Grinding  aLarge  Crankshaft   450 
Spherical    Boring,     Simple    De 


715 


Automobile 


Screw  T  h  r 

Fine    • 

Screw    Threads,    The    Compara- 
tive    Strength    of.      C.     Bert 

Padon    ;  •;•  •  '^  ■; 

Screw    Threads,    Tool    for    Cut- 
ting Square    ....  -  ■. • • • • •  •  • 

Screws    and    Nuts,     I  he    A.    L. 

A.  M.   Standard •  •    148 

Screws,      Method      of      Cutting 

Lathe    Lead.      E.   H.   Fish    ..      99 
Screws,  Thread-Rolling  Dies  for 
Small      Interchangeable.       » 

Oliver    ■  •  ■  •  ■  ■ 

Seaming  Machine,  Bliss  DoubK 
Seamless  Steel  Tubes,  Making. 
Seamless  Tube  Co. 's  Purchase 
of  AUis- Chalmers  Motors...,. 
Second-Class    Postal    Rate    Agi 

tation.  The    

Secor,   John  A.: 

Alcohol   for   Power ....... 

"Secret    Process"    in    Manulac- 

turing    ;  •  A'  •■■ ;  ■    oai 

Section  Liner.    John  H.  Craigie.   281 
Sectional  Blanking  Die.      t .   1!-. 

Shailor    ■  ■  • -. ff'J 

Sectional  Punches  and   Dies...    514 
Self- Lubricating     Bearings.      J. 

H.  Holdsworth i,'  '  '  ' 

Selling    Department    of    Manu- 

facturing  Industries    .  ••■■••    '''>'' 
Separator    for    Water    m    Com- 

pressed  Air    •  -  • 

Sergeant,  H.   C,    Obituary  of.  ._  410 
Shaft    Couplings,    Brown-Boveri 

Flexible    ■■■■    ^"^ 

Shaft,   Handling  a   Long.    Wm. 

rf  T'OTT-V i)^0 


677 


034 
713 
441 


531 


Silver   Solder    for   Brazing.      1.    ^ 

E.  O'Donnell    ........•■••■     '"■ 

Silver      Solution      for      Electro- 

Plating.  Samuel  Strobel....  70 
Simplified  Spelling  .  ...  ••■••■  ^ 
Simpkins     and    His    Hand-Bag 

M.    E.    Canek 

Simplon      Tunnel,      Failure      ol 

Electric    Engines  m........ 

Simplon     Tunnel,     New     Explo 

sive   Experimented  with  ■" 


,,t^  for    

Spindle  Attachment  for  Upright 
Drills,   Multiple.     "    "    ^"- 


00 


Per- 


rigo 


Standard    Lathe. 


„.  Terry  „  . 

Shaft  when  Babbitting,  Support 

for.      Stanley    Gould    . ...  ..  ■    5i 

Shafting,    A  Curious   Accidental 

Welding  of  Steel 08 


692 

80 

^^ ^ _  139 

Singer  Building    .......-.■••      '^'^ 

Single-Action    Press,    Making   a 
Bail-Bearing    Cup    in    a.       C. 

Lamoreaux    't^'  '  '  W 

Single  Pulley  Drives.     Wm.  ^■ 

Grocne    •  -  •  •.■ '■■"^ 

Single- Stroke     and     Continuous 
Ringing     Bell.       Jos.     Cham- 

bers    1°' 

Sir    Me    Too: 

A     Challenge    to     Sir     Rudis 

Sempiterne    .••A/',-    ^^ 

Sir  Rudis    Sempiterne    A   Chal- 

lenge  to.      Sir  Me   Too      .  .  .    059 
Sixtieth   Birthday   of   Bughouse 
Bannister,    The.      The    Hired   ^^^ 

Man    -^  -''■'/''  'c  "  '  ^ 

Size,    Weight    and    Capacity    of 
Fly-wheels   for  Punches.     I:  ■ 

B."  Kleinhans    ,-v,'''.' 

Skew    Bevel    Gear    Model,    a. 

John   P.  Arthur...  .... "« 

Skilled  Labor,    Scarcity   of.  .  .-    bl» 
Skin   for   Burns,    Artificial 

W.   Norton •  • 

Slab  Miller,  A  Heavy.    Newton. 
Slab     Truck    for     Forge     Shop. 

T.   B.  Burnite..... •■■    ^j.^        Spring 

Slate    (Dwight),    Obituary   of..      j4  'rj.^^, 

Slide     Valve     Engine     Propor- 


Spindles, 

Yjall    oi'o 

Spiral  Gear   Dimensions 704 

Spiral  Gears,    A  Comparison  ol 

the  Efficiency  of  Two  Trains   ^^^ 

Spiial"Ge'ars,"Designing  a  Pair 
of.      C.  A.  Heald 453 

Spiral    Gearing   Problems......    401 

Spiral  Spring,  Hardening  a.    E. 

R.  Markham •  •    -1°" 

Spiral  Springs,  Mixture  for 
Hardening.     W.  R.  Bowers..    28i 

Spiral    Springs,    Permanent    Set   ^^^ 

Spirit  Varnish,  Composition  of. 
W'    R.  Bowers 34U 

Split  Bushing  for  Holding 
Work  in  Lathe  Chuck.  R- 
B    Casey    " 

Split    Die    for    \yatch    Reguh 


Use  of  : •:     62 

Steam  Engine,  Efficiency  of 
Human  Being  Compared  with   Ids 

Steam  Engine  Generator  Set 
for  Small  Installation 584 

Steam  Engines,  Advantages  and 
Disadvantages  of   ■■•    379 

Steam  Hammer,  Making  Col- 
lars     with      the.       Geo.      T. 

Steam  Hammers,   Boiler  Horse- 
Power  for.      R.  Grimshaw. .  .      42 
Steam    Lopomotive    Not    to    be 

Used  in  District  of  Columbia.  25b 
Steam     Locomotives     Consigned 

to  the   Scrap  Heap 619 

Steam     Pipe     Cement.      E.     H. 

McClintock    ^8^ 

Steam    Pipe   Joint,    Cement  for. 

T.   E.  O'Donnell. 

Steam,    Removing -Oil  from 

haust     ,■ '  ■  ' 

Steam      Reversing      Valve 
Hoisting   Engine.      J.   S. 

lach    ■  •  ■ 

Steam-Tight      Joints.       K. 

Verse    ■  •  • 

Steam    Through    Slide    Valves, 

Direct   Leakage   of O"- 

Steam      Turbine      After      Long 

Time  of  Service,  Condition  of  439 
Steam  Turbine  Built,  Largest.  498 
Steam      Turbine,      Test      of      a 

1,000  H.P 438 

Steam  Turbines •  .    198 

Steam      Turbines      for      Battle- 

ships.  Reliability  of 5oJ 

Steam    Turbines     of     Carmania, 

Results  with •    ''80 

Steam    Turbines,    Reluctance   of 
Large     Factory     Owners     to 

Rely  Upon  Single ■■    499 

Steam     Whistle     Operated     by 


222 
141 


578 


Gas 


677 


Wm.      B. 


460 


Split     Dii 


Roy    Plaisted -  .  ■    695 


for     Press     W 


F. 


102 


i,u,.=      —  —  McGahey 315 

Slide     Valves,     Direct     Leakage 
of    Steam    Through "8. 


Construction    of 

Emerson    

Spoiled  Work 

Spotter  in   the   Shop,   The. 

P.  Press   

Spring     Collet    Attachment    for 

Lathe    ^-4 

Spring       Collet       for       Holding 
Work  by  the   Inside.      R.   B. 

Casey     ^^^ 

Holder     for     Threading 

Jim   637 

Spring     Pressure     Required     to 
Strip      Stock      of      Different 
■  Metals  and  Thicknesses 400 


371 


309 


Steel,       Annealing. 

Brooks    ^^^ 

Steel,  Annealing.     S.  H.  Owens   578 
Steel     at     Low     Temperatures,      ^^ 

Tests  of •  •  • 

Steel,  Black  Oxide  Coat  for. 
Steel,     Bluing    Iron    or. 

alcm    ■.••■■,;■■ 

Steel    by    the    Combustion    Pro- 

cess.   The  Cutting  of 201 

Steel      Case-hardeninj     Process 

for  Cold  Rolled. 


Ner- 


Wacker- 


Steel     Castings     in 


399 

-c.     ^..o^.-t,"     Locomotive 

and  Car  Construction 683 

Steel,     Coating     Iron     or.       L-   ^ , , 

Miller -.,••••    641 

Steel     Cross-ties     for     Railroad 

Construction  in  the  U.  S..  .  .    IJJ 

Steel,    Crystallization   of 199 

Steel  Crystallize?   Does.      L.  A. 

Wheat    ;  •    ^^4 

Steel,    Enamel  for  Iron   or.      1. 

E.  O'Donnell   ^03 

Steel  Frame  Buildmgs,^  " 

sions  as  t 
Steel,   Iron 


Stability 


..    687 


Stcol,    I-i(iiiid    tor    Et.Iiing    on. 

T.   E.   UDoiini'll 521 

Slecl       (Mncliine)       SuljslituU'd 

for  Oiirhon  Stwl ""'■' 

St.d     Melting     l''uii.ucc     Eke- 

tricnl    l-*" 

Steel    Melting  Furnace,  Suc-ieBS 

of  EUcliie    ••  •    020 

Steel,      Method      of     Annenling 

Novo.     E.   Viall 699 

Steel,     Nickel-Chrome.      E.     F. 

Lake    X  V  '  '  i         ' 

Steel  Passenger  Cars  Ordered 
b.v  the  Pennsylvania  Rail- 
road        537 

Steel  Passenger  Eiiuipment  to 
be     Used     on      Pennsylvania 

K.U •  •  -    IS" 

Steel,    Preparation    for    Produc- 
ing Extreme  Haidness  in....    340 
Steel   Kails   and  the   Passing  of 

the   Bessemer   Process ..    501 

Steel,  Scotland  Competes  with 
United      States      in      Selling 

Structural    5i>9 

Steel    Shafting,    A    Curious   Ac- 

cidental   Welding  of 083 

Steel,         Straightening         Racks 

Made  from   Cold  Rolled ISo 

Steel,  To  Remove  Rust  from 
Polished.     T.   E.  ODonnell..    399 

Steel,  To  Weld  Spring 460 

Steel,     To    Write    on.       J.     M. 

Menegus    *^ 

Steel  Tubes,  Making  Seam- 
less        441 

Steel    Versus  Wood 500 

Steel  Without  Heating,  To  Blue. 

M.  E.  Canek ICl 

Steels   for    Woodworking,    High 

Speed   ■  ■  •    202 

Stevens,  Joshua,  Obituary  of...    4  Oil 
Sticking  to  the   Work,   To  Pre- 
vent    Lead     from.        E.     W. 

Norton    521 

Stiffening   a    Long   Boiing    liar. 

A.  Andrews    46 

Stillman,  F.  H.: 

Grinding    Gear    Cutler    Teeth 

to  Length    TOl 

Stitches,  Plaster  or  Salve  for 
Use     in     Place     of.      E.     W. 

Norton   102 

Stock-Cut   on  Planer 1<>0 

Stock-Cut  on  Planer,   Heavy.  .  .    100 
Stone,        Waterproof       Marking 

Paint  for.      M.  E.  Canek....    041 
Stop     Cock     and     Union,     Hy- 
draulic.    W.  .1.  Renkin 63G 

Straightening   Steel   Plates 103 

Strain  on  Nuts  in  Engine  Cyl- 
inder     103 

Street    Numbers    in    San    Fran- 
cisco.  Unsettled  Condition  of.     48 
Strength       and       Stiffness       of 
Wood,  Effect  of  Duration  of 

Stress  on    : 440 

Strength  of  a  Mouthpiece  Ring 

and  Cover   119 

Strength   of  a  Mouthpiece  Ring 

and  Cover.     H.  Gumpel 277 

Strenglh  of  a   Mouthpiece   Ring 

and  Cover,   The 119 

Strength  of  Beams,  Fundamen- 
tal Ideas  on  the.  John 
T>.  Adams; 

1    S57 

■>  . 478 

Strength  of  Boiler  Joints 330 

Strength  of  Gear  Teeth 90 

Strength  of  Iron  Castings  Used 

in  Machinery,  The 200 

Strength  of   Materials 579 

Strength    of    Punch    and    Shear 

Frames.     F.  B.   Kleinhans. .  .    301 
Strength  of  Screw  Threads,  The 

Comparative.     C.  Bert  Padon     97 
Stress    in    Reinforced    Concrete, 

Tensile-Compression    561 

Stress  on  Strength  and  Stiff- 
ness    of     Wood.      Effect     of 

Duration  of   440 

Strikes.     Bulgarian    Authorities' 

Manner  of  Settling 491 

Strip  Slock  of  Different  Metals 
and        Thicknesses,        Spring 

Pressure    Required   to 400 

Strobel,    Sam: 

Silver    Solution    for    Electro- 
Plating    703 

Sitrober,     Samuel : 

Anti-Slip    Belt    Mixture.  .  .  .    161 
Stroke    Indicator    for   the    Slot- 
ting    Machine     (T.     C.     Dill 

Mch.    Co.)     348 

Strombeck,    G.   M.t 

The     Fundamental     Principle 
of    Proportioning    Machine 

Parts 458 

Strong,   E.   T.: 

The  Apprenticeship  Question.   157 
Strap     Paste     tor     Razors     and 
Keen    Edge    Tools.       E.    "W. 

Bowen    578 

Structural  Steel  Industry  in 
the  United  States  and  Scot- 
land         559 

Stud  and  Nut  ran  be  Screwed 
Tighter    than    a    Tap-Screw, 

Why  a   223 

Stud     Holder     for     Bolt     Cut- 
ting   Machine.      M.    H.    Ball  519 
Students  and  Older  Ones,  Young     7S 
Stuffing  Box  Permitting  of  Easy 

Renewal,    Hydraulic     375 

-Subduing   and    Diffusing   Light, 

Scheme    for     310 

-  ibmarine  vs.  the  Submersible, 

The    80 

Sub. Press  Work  at  the  Sloan  & 
Chase    Shops    181 


Subways,     Ventilation     of.  .  .  .    3.)8 
Nuivic,"  Salvage  of  Liner....    tiJO 

Superheated  Steam  in  Locomo- 
live  Practice,  Grant  of 
.^((iney  to  Determine  Value 
of     378 

Superheated  Steam,  Saving  in 
the    Use    of    499 

Superheaters,  Defects  in  Loco- 
motives   Furnished   with.  .  .  .    378 

Superior  Machine  Tool  Co.'s 
21  inch    Drill    463 

Support  for  Shaft  when  Babbit- 
ting.    Stanley  Gould 577 

Supporting  and  Leveling  Cross- 
Heads,  Device  for.  H.  W. 
Harrison    640 

Supporting  the  Lathe  Carriage 
at  a  Weak  Point.  W.  S. 
Leonard     635 

Surface  Grinder,  Micrometer 
Feed    589 

Surface    Grinding    Attachment.    221 

Surface  Grinding  Machine.  J. 
M.  Menegus    41 

Surface  Grinding  on  the  Pla- 
ner.    D.  A.  Hampson 27o 

Surface  Plates  in  Order  to  Get 
One,    Making    Three 103 

Surface  Plates,  The  Proper 
Method  of  Making,  J.  J. 
Jenkins    275 

Suspended  Railway.   Success  of  559 

Sweden,    Trade   Schools   in....    258 

Swedish  Government's  Plan  of 
Taking  Over  Iron  Ore  De- 
posits         620 

.Swedish  Government's  Protec- 
tion of  Home  Products 320 

Swedish  State  Railways,  Use  of 
Electricity    on    621 

Sweet,    S.   H.: 

.Satin    Finish    on    Aluminum.    282 

.Sweetland  Face-plate  and  Jaw, 
Improved     464 

Swift,   Tecumseh: 

The     Manufacturing     .Vdvan- 
tage     91 

Switchboard  Repairs,  Cement 
for.      T.    E.    O'Donnell 641 

Switzerland  Places  Control  of 
Water  Power  in  Confederate 
Government     680 

Symbols  for  Wiring  Plans, 
'  Standard 154 

Symmetrical  Lines,  Graduated 
Curve   for  Drawing 307 

Svstem,  How  to  Get  on  with  a  497 

Systems    and    Red    Tape 877 

Table  for  a  Tec'hnical  School 
Drafting  Room,  Drawing.    F. 

H.   Sibley    279 

Tablet  Commemorating  the  Hide 
and    Leather   Trades   in   New 

York    City    191 

Tack-Puller,  A  Convenient....  552 
Taft-Peirce  Co.: 

A   Machine   Shop   Emergency 

Room     658 

Tangent  Circle  Problem,  An- 
other    Answer     to     the.       S. 

Aroson     ;  -  •      99 

Tap,      Inexpensive      Expansion. 

C.    L.   Vanerstrom    702 

Tap.  Thread  Cut  by  3/16-inch  375 
Taps.  Method  of  Threading  Pipe  400 
Taper    Attachment    for    Thread 

Miller    224 

Taper  Holes,  Device  for  Use  in 

Reaming.      Machinist    577 

Taper,  The  Jarno.  C.  H.  Nor- 
ton         638 

Tapered   Die    for    Cutting    Pipe 

Threads     332 

Taper  Pins  by  Punching,  Mak- 
ing.     Etigineer    335 

Tapers  in  the  Screw  Machine, 
Turret  Tool   for   Cutting.     C. 

W.    Putnam    339 

Tap«rs,   Table  of  Jarno.    A.   B. 

Babbitt    549 

Tapper  Taps.  Erik  Oberg.  .  .  193 
Tapping    Holes    in    Cast    Iron, 

Wm.  Davis    101 

Tapping  Machine,  Champion.  .  587 
Tapping  Machine,  The  Murchey 

Improved     108 

Taps    and    Tap    Drills,    Holder 

for    Sets    of.      Winaraac 640 

Taps,    Endurance    Record    of.  .    186 
Taps,    Formulas    for    Determin- 
ing the  Proportions  of.    Erik 

Oberg    270 

Taps,     Hobs     and     Die.      Erik 

Oberg    388 

T.ips,    Large    Hob 130 

Taps,   Machine.      Erik  Oberg.  .    308 

Taps,    Oversize   Limits   of. 704 

Taps,  Remarks  on  the  Making 
of  Hand.      Erik   Oberg — 

1 548 

2 608 

Taps,  Tapper.  Erik  Oberg.  .  193 
Taps    with    a    Good    Endurance 

Record,   Two    154 

Taps  with  Inserted  Blades,  Ad- 
justable   Reamers    and OH 

Tariff  a   Cause   of   High   Prices 

of   Structural    Steel 559 

Tax.ation  of  Hill  Ore  Lands.  .  372 
Taylor,   Fred   W. : 

On   the   Art   of  Cutting  Met- 
al.s— 

1 •. 260 

2 326 

3 385 

4 445 

5 302 

6 5f>6 

7.     .  620 

.«.      .  689 


Technical    Education  in  Europe  128 
Tccluiical  Education  Pay!  Does 

a.      Entropy    -^  1 4 

Technical      Education,      Unique 

Experiment    in    380 

Technical  Training,  On  the  Ob- 

iect    of.      Entropy 333 

Technology,    True   Object   of.  .  .       81 
Teeth      to      Length.      Grinding 

Gear-Cutter.     F.   H.    Stillman  701 
Telegraphone     System,     The...    620 
Telegraphv,     Additional     Infor- 
mation '  Concerning     Poulsen 

Wireless  Sy.stem  of 379 

Telephone   Between   Berlin    and 

Nauen,    Wireless    379 

Temperature    on    the    Fragility 

of   Metals,    The   Influence   of.   323 
Temperature,   Means,  for   Meas- 
uring         139 

Temperatures     on     Lubrication, 

Effect    of    High 681 

Tempering     Hollow     Mills    and 

Other   Tools.      J.    F.    Sallows   314 
Templet   for    Drawing    Machine 

Handles.      Winamac    160 

Tensile-Compression     Stress     in 

Reinforced    Concrete    561 

Tension  on  Spherical  Shell 
Compared    with    Tension    on 

Cylindrical    Shell    611 

Terra  Cotta  Disaster,  A  Condi- 
tion Revealed  by  Investiga- 
tion   of    363 

Terminal    Station    at   Hamburg, 

New     498 

Terry,   Wm.    C: 

Handling   a    Long   Shaft.  ...    518 
Test    Indicator,    The   "Just    It" 

Lathe    225 

Tester    of    Automobile 487 

Testing  Laboratories  in  Ger- 
many,   Industrial    545 

Theorist     and     Practical     Man, 

Gulf    Between     252 

Thermometer  Readings — Meth- 
od of  Transforming  Fahren- 
heit to   Centigrade 320 

Thick   Cvlinders.  Design  of.    T. 

A.    Marsh    599 

Thompson    Universal     Grinder.      50 
'Thompson     Universal     Grinder, 

Imi)roved     712 

Thor   Pneumatic    Drills 465 

Thread   Fittings,    Cast 606 

Thread  Miller.  Taper  Attach- 
ment   for 224 

Thread-Rolling  Dies  for  Small 
Interchangeable    Screws.       S. 

Oliver    634 

Thread  Tools  for  Threads  with 
Rounded    Top    and     Bottom. 

E.  A.  Johnson    486 

Thread  Tools,  Measuring  Width 
of    Flat    on    U.    S:    Standard. 

Erik    Oberg    432 

Threading  Die  Chasers,  Utiliz- 
ing Worn    397 

Threading    in     a     Small     Shop. 

Tools    for    Bending    and.  .  .  .    4S5 
Threading   in    Small    Holes.    In- 
specting Inside.    Robt.  Grim- 

shaw      640 

Threading      Pipe      with      Cold 

Chisels     428 

Threading     Tools     and     Thread 

Gages.      E.    A.    Johnson....    278 
Threading   Tools,    Spring  Hold- 
er   for.      Jim 637 

Threading     W^rought     Iron     vs. 

Cast    Iron.      J.    F.    Sallows.    336 
Threads,    A   Lubricant  for   Cut- 
ting.      Stephen    Courter....    161 
Threads.       Tool       for      Cutting 

Square    Screw    677 

Three-Spindle  Drill   Head 257 

Three-Spindle  Drilling  Attach- 
ment.     C.    Ashlev 95 

Tidal   Movement   Power  Station   379 
Tides  for  Power  Purposes,  Use 

of     198 

Tieht   Work.  Jig  Knock-Out  for      45 
■Tilted    Turret"    Lathe,    The..    70S 

Tilting    Press.    A    Large 527 

Tilting    Vise.    Brickner .';27 

Time  and  Percussion  Fuses  and 
Firing  Rings.  Special  Tools 
for  Drilling  Holes  in.    W.  R. 

Bowers    121 

Time   Cards,   Human   Nature  in 

the.      C.    L.    Lucas 392 

Time-Saving  Device  for  Nut- 
Facing  Machine    575 

Time   Saving  in   Extmcting  the 

Square    Root     93 

Time-Saving     in     the     Drafting 

Room.      E.    R.    Plaisted 216 

Tie.     Combination     Wood     and 

Steel    Railway     461 

Tin    Consumed    in   U.    S 36 

Tin   Foil,    Method   of   Making.  .    320 
Tin    Lead    Allovs    as    Solders..    257 
Tinning   a   Box   Before    Babbit- 
ting         103 

Tinning       Cast       Iron.        Robt. 

Grimshaw    222 

Tinning  Wash  for  Brass  Work. 

W.  R.  Bowers 222 

Tin     Plates,     Weight     of.       H. 

Chrisman 314 

Titus    Drill    Press    Vise 646 

Toggle-joints,  The  Rntio  of  Ef- 
fective   Pressures    with.      W. 

H.  Butz 534 

Toledo     Double     Back     Geared 

Press     406 

Toledo  Machine  Tool  Co.:  Gap 
Pattern      Press      for      Heavy 

Blanking      466 

Toledo  Presses  and  Dies  for 
Uw  Manufacture  of  Bath 
Tubs      .584 

XII 


roledo      Stamping      Press,      A 

Heavy      34"' 

Tonnage     for    the    \ear     1900, 

Scotland  s      .  s 22.^ 

Tonnage     of    Recent     Launches 

on     River    Clyde 20 

Tool  Bags  or  Cases,  To  Water- 
proof Cloth.      E.    W.    Norton  161 
Tool  Grinder,   Bridgeport   Gear- 
ed  Alotor   Driven 287 

Tool-Holder,        An        Extension 

Planer.       G.    E,    White 577 

Tool-Holder     for     Chucking     in 

the   Screw   Aluchine 276 

Tool    Holder    for    Milling    Ma- 
chine   or    Lathe,    Boring....    216 
Tool-Holder     for     the     Snaper. 

D.    A.    Hampson 577 

Tool-Holders,  i'wo  New  Arm- 
strong        463 

Toolmaker,    Helpful    Hints    for 

the.      E.  E.   Shailor 363 

Toolpost  for  the  Screw  -Machine, 

Improved.      C.    W.    Putnam.    281 
Toolpost  Grinder  for   Use   with 

Bench    Lathe    225 

Torsiometers  as  Applied  to  the 
Measurement     o£     Power     in 

Marine   Turbines    •  -    563 

Tower     for     Metropolitan     Life 

Building    438 

Toys  and  Mechanical  Devices 
of  Valu^  to  Mechanical  De- 
signer,   Study    of 109 

Tracing,  Lettering  and  Mount- 
ing.    I.  G.  Bayley — 

1 13 

2 65 

3 123 

Tracings,     To     Clean.      T.     E. 

O'Donnell    282 

Track  Causes  Wreck  of  Electric 

Train,    Weak    610 

Trade,  Consular  Complaints 
Concerning    the    Handling    of 

Foreign      197 

Trade   Knowledge    Sometimes   a 

Detriment,    Specific    254 

Trade  Literature,  Specializa- 
tion   in 376 

Trade    Relations    Between    Ger- 
many and  the   United   States     57 
Trade  School,  Benjamin  Frank- 

lius     559 

Trade    Schools    in    Sweden.  .  .  .    258 

Trade    Secrets,    Stealing 302 

Trainmen  on  B.  &  O.  Railroad, 

Long    Hours    of 363 

Train    Stop,    Automatic 138 

Tramway    Truck,    A    Two-Gage  681 
Tiansmission      of      Power      by 
Electricity       from       Victoiia 

Palls   to   Rand 321 

Tiansparentizer,   The   Crabb...    467 
Trapezoid    into    Three    Figures 

of    Equal    Area,    Dividing    a.  341 
Triangle     is     Isosceles,     Every. 

T.    S.    Bailey 392 

Trimmer,   Improved  Fox 224 

Trinity    and    Realty    Buildings.    701 
Tripoli  or  Emery  Cake,  To  Pre- 
pare.    J.   L.  Lucas 102 

Truck,    A    Tvio-Gage    Tramway  681 
Tschudi,    Emil: 

To  Prevent  the  Accumulation 
of    Foreign    Substances    on 
Top   of   a   Hardening  Bath  521 
T-Square  in  Place,  Arrangement 

for   Holding    333 

Tubes,    Making    Seamless    Steel  441 
Tubes,  To  Cut  off  Glass.  Chas. 

Sherman    703 

Tunnel     Bill     Dead,      Proposed 

Channel     479 

Tunnel    Through    the    Bernese 

Alps    451 

Tunnel  to  Connect  England 
and    France,     Proposftiou    to 

Construct    321 

Tunnels,  Comparative  Rates  of 
Progress     in     Boring     Large 

Railway     498 

Turbine    After    Long    Time    of 

Service,    Condition    of    Steam  439 
Turbine   and  Reciprocating   En- 
gine,   Comparative    Frictional 

Work    of     198 

Turbine   Blades,    Alloy    for.  .  .  .    138 
Turbine  Built,    Ltirgest   Steam.    498 
Turbine,      Gas — Practical      Re- 
sults   with    Actual    Operative 

Machine   in    France 381 

Turbine  Installed  at  the  Works 
ol  the  International  Har- 
vester   Co.,    Exhaust    Steam .    559 

Turbine,    New   German 29 

Turbine   Pumps,    High-Lift....      33 
Turbine,    Test    of    1,000-H.    P. 

Steam    438 

Turbine,    The    Gas 85 

Turbine,   The  Germans  and  the 

Marine    Steam    8 

Turbine    Troubles    not    Serious. 

J.  R.  Bibbins 147 

Turbines  and  Reciprocating  En- 
gines,    Comparison     between 

Steam    257 

Turbines.   Best  Efficiency  of.  .  .    256 
"Turbines   Defined,   Impulse  and 

Reaction    57 

Turbines  of  the  "Lusilania," 
Work  Required  for  the  Oper- 
ation of  the 439 

Turbines   of  the   Parsons  Type, 

Horse-power   of    193 

Turbines,  Reluctance  of  Large 
Factory      Owners      to      Relv 

upon    Single    Steam 499 

Turbines,    Steam    198 

Turbines,  Torsiometers  as  Ap- 
plied  to   the   Measurcm. 
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Turbo  Blowers      139 

Turbo-Generators  lor  1906, 
General  Electric  Co.s  Sale 
of    Ctirtis    ,■    611 

Turn  Aluminum.  To.  John  C. 
Monrad     2S- 

Tum  Verv  Hard  Iron  and 
Steel.  To.  J.  H.  Holds- 
worth     2S2 

Tiumiiig  Device.   A   Crankpin..    156 

Turret    Drill,    Improved 163 

Turret  Head  for  Drill  Press  or 
Lathe.    Gem    227 

Turret  Lathe.  Chasing  Attach- 
ment for  the  Flat.—Jones  & 
Lamson   Mch.   Co 346 

Turret  Lathe  of  English  De- 
sign.  Vertical    Miller   and.  .  .    369 

Turret.  Stage  in  Theatre  placed 
on    Revolving    -493 

Turret  Tool  for  Cutting  Tapers 
in  the  Screw  Machine.  C. 
\T.    Putnam    339 

Turret  Tools  for  Koughing  and 
Finishing  Pinions.  C.  "W. 
Putnam     520 

Turret  Tools.  Inserted  Blade. 
P.    W.    Abbott 517 

Twist  Drills  at  the  Worcester 
Polytechnic   Institute,   Test  of  32-4 

Twist'  Drills  with  Broken 
Tangs.  Method  of  Kepairing. 
Observer     513 

Typewriter  Invented  200  Tears 
'Ago      199 

Typewritten  and  Handwritten 
Copy  for  Legal  Documents. 
Comparative  Value  of.  .... .      80 

Typewriter  for  Lettering  on 
Drawings     103 

Underwood,  H.  B..  &  Co. — 
Portable  Boring  Bar  for 
Steam    Turbine   Work 467 

Union,  Hvdraullc  Stop  Cock 
and.      W.    O.    Renkin 636 

Universal  Chuck  becoming 
Clogged  with  Chips.  How  to 
Prevent.      F.    B.    Poole 160 

Universitv  of  Pennsylvania. 
Dedication  of  the  New  Engi- 
neering  Building   of   the....    169 

Universitv  of  Pennsvlvania, 
Erie  Foundry  Co.'s  250- 
pound  Steam  Hammer  Fur- 
nished to  the    237 

University  of  Pennsylvania. 
The  Sew  Engineering  Build- 
ing    of     the 174 

Upton  &  Oilman: 

Finishing    Grinder    for     Cast 
Gear    Teeth    2.><7 

"Urge    Order"    System 276 

U.  S.  Electrical  Tool  Co. — .V 
Diminntive    Electric    Drill .  . .    345 

U.    S.    Standard    Thread    Tools. 
Measuring  Width  of  Flat  on.   ' 
Erik    Oberg    432 

U.  S.  Steel  Corporation  s  Blast 
Furnace    at    Dnloth ■">50 

Valentine,   A.  L. : 

Spring  Screw  Threading  Dies 

— A  Criticism  of  a   Criticism   152 

Valtellina    Electrical    Railroad.    500 

Value  of  Education,  The  Fun- 
damental          554 

Valve  for  Blast  Pipes,  Safety. 
A.    P.    Sharp 333 

Valve  for  Hoisting  Engine, 
Steam  Reversing.  J.  S.  Im- 
lach     -572 

\'  a  1  V  e  ,  Hopkinson  -  Ferranti 
Steam      15 

Valve  Seats  and  Cylinders.  Fin- 
ishing.     I.    B.    Rich 213 

Vanadium    Found    in   Peru....    256 

Vanadium  in  Rail  Metal  Con- 
struction.   Proposed    Use    of.    680 

Vanersfrom.   C.   L, : 

Inexpensive    Expansion    Tap.    702 

Vanilla.    Adulterated    301 

Variable  Speed  Gear.  The  S. 
and    S 403 

Varnish.  Composition  of  Spirit. 
W.    R.    Bowers 340 

Varnish  for  Drawings.  W.  R. 
Bowers    161 

Varnish  for  Metals,  Black.  H. 
A.    Sherwood    340 

Varnishing  Blueprints  nr  Draw- 
ings.     O.    E.    Perrigo 48 

Varving  Value  of  the  Dollar. 
Concerning    the    '. 20 

Vault.    Burglar-Proof    94 

Velooitv  on  the  Flow  of  Plas- 
tic   Metals.    Effect    of :177 

Ventilation  and  Heating.  The 
Beginning    of    Mechanical...    142 

Ventilntitin.  Heaters  for  Hot 
Blast  ;ind.  Chas.  L.  Hub- 
bard        353 


Ventilation    of    Subwa>-s.  .  .  .  .  ■    3iS 

Versailles    Water    Works,    Old     ^ 
Steam    Engine   at    the -9 

Vertical  Miller  and  a  Turret 
Lathe   of    English   Design...    369 

Viall,    Ethan ;     .•  ■  •     •  •  ■ 

Standard    Lathe    Spindles. . .    696 
Method    of    .innealing    Novo 
Steel    ■■■ >>^^ 

Victoria  Falls  to  Rand,  Trans- 
mission of  Power  by  blec- 
tricity  from    .-;;■,••;■ 

Vise  A  Universal  Tool-Maker  s. 
— Patterson  Tool  &  Supply 
Co •  -,  •. i*- 

Vise.  Brickner  Tilting =■-  ', 

Vise.    Titus    Drill    Press 64b 

Visible  and  Invisible  Light 
Ravs  Travel  at  the  Same 
Rate.     Proof    that ■    6S1 

Voice  has  been  Transimtted, 
Longest  Distance  over  which 
Human    • ""-*' 

Volume.  Pressure  and  Horse- 
power   of    Blower    Perform- 

Vo'ris,    o!'e.': 

Impermeable       Cement       for 

Pipes     ...; 4f 

Etching  on   Copper o-ii 

Vose,  Jas. :  „„_ 

A    Few    "Wrinkles' 220 

European  Industrial  Notes — 

1  '^  290 

5 349 

s:  ;:::::::: 407 

Industrial     Notes    from    Eu- 
rope,   46S.    527.    591.    653.  71b 
V-Threads,    The    Flat    on    the 
Top   of   Sharp    ^ 9 

Wackermann,   F. : 

Portable  Machines  for  Turn- 
ing Crank-pins  and  Cross- 
head  Pins 395 

Case-hardening     Process     for 

Cold   Rolled    Steel 399 

Waco  Machinery  and  Supply 
Co  •  Downing  Universal  Bor- 
ing   Tool     64S 

Wages,    How    Jolinny    Succeed- 
ed in  Getting  an  Increase  in  698 
Wages    vs.    Ability.      Manufac- 

turer ■  ■  -.  •    ^38 

Wain  Wright     &     Kelley     Plain 

Milling    Machine    405 

Walcott  Automatic  Rack  Cut- 
ter       o3 

Walker     (John     A.K     Obituary 

of    ^"-^ 

Walsleben,    F.: 

Bushing  for  Turning  Odd 
Diameters     in     the     Screw      __ 

Machine    -,  4o  i 

R.     S.     Once     More     Refuted  oi2 
Warren    (B.    H.K    Obituary    of  292 
Wash      for      Whitening      Metal 
Work  for  Laying  out.     A.  1). 

Knauel    •    5 1 8 

Washer    Punching    Machine,    A 

Heavy    401 

Washers,  Blanking  and  Pierc- 
ing Dies  for.  C.  F.  Emer- 
son     i,-  •  w      •^'' 

Washing    Oily    Waste.       T.    E. 

O'Donnell    48 

Washing    Shop    Windows,    For. 

O.    E.    Perrigo 641 

Waste  Basket.  Regarding  the.  .  78 
Waste.    Washing    Oily.      T.    E. 

O'Donnell     48 

Watch  Regulator,  Split  Die  for. 

Rov    Plaisted    69o 

Water    in    Shops,    Pure    Drmk- 

ing     618 

Water  Power.  Extreme  Condi- 
tions of  Utilization  of 537 

Water  Power  in  Confederate 
Government.  Switzerland 

Places    Control    of 680 

Water    Power    Installations    in 

Japan   -.  •    438 

Water  Supplv.  Reservoirs  m 
Catskill  Mountains  to  Fur- 
nish   New    York   City 680 

Waterfalls  of  Scandinavia ....  199 
Watering  of  Railroad  Stock.  .  375 
Waterproof     Cements.       T.     E. 

O'Donnell    340 

Waterproof  Cloth  Tool  Bags 
or   Cases.      E.    W.    Norton..    161 

Waterproof  Glue    290 

Waterproof    Leather,    To.       E. 

W.   Norton    578 

Waterproof   Marking    Paint    for 

Stone.      M.    E.    Canek 641 

Waterproofing    Blue-prints.      T. 

K.    ODonnell    340 

Waterway.  Small  Error  in  Con- 
struction   of    14foot 26 

Waterwavs,  Necessity  of  In- 
ternal " 600 


Water    Wheel    Units    for    Driv- 
ing       Electric        Generators, 

Larga,    559 

Watt    Memorial    Building 23 

Watts,  J.  S. : 

The  Card  Index  in  the  Job- 
bing Shop ^.    543 

Wax   Impressions,    Making.     C. 

W.  SheUy 460 

Wear  in  a  Solid  Bushing.  Tak- 
ing  up.      Chas.    E.    Burns.  .    221 
Wear    in    Wire    Kopes,    Appar- 
atus for  Detecting 621 

We  Have  a   New    Man  in   Our 

Shop.       -A..    P.    Press 249 

Weight  of  a  Crowd  per  Squar« 

Foot    259 

Weight     of     Tin     Plates.       H. 

Chrisman     314 

Welding.  Acetylene  Gas  for.  . .'.      27 

Welding,  Autogenous    601 

Welding    of    Steel    Shafting,    A 

Curious  Accidental 633 

Weldless    Chain,     Machine     for 

Making 560 

Weldless   Chains,    A   New    Pro- 
cess of  Making 631 

Wells  Bros.   Co.: 

A     Line     of     Screw     Thread 

Micrometers    "15 

Well  6.000  Feet  Deep.  Carnegie 

Steel  Co.   to  Dig 26 

Wesson    (Daniel   B.K    Obituary 

of   54 

Western  Electric  Co.: 

Electric  Fan  for  Single  Phase 

Current   588 

Western  Electric  Co.  Short  Arc 

Lamp,  The 286 

Western     Electric     Co.    Stored 

Under  Water,  Coal  of  the..  .    198 
Wet  Weather,  Drying  of  Damp 

Goods  in   90 

Wheat,  L.  A.: 

Does  Steel  Crvstaltiie! 334 

Wheels,  Cast-Iron   140 

Wheels.     Device     for     Counter- 
sinking Hubs  of.    C.  D.  King  696 
Whistle      Operated      by      Gas, 

Steam    • 677 

Whitcomb-Blaisdell  16-Inch  En- 
gine Lathe    167 

Whitewash.      Non-Flaking.      M. 

E.  Canek   340 

Whitnev  Jack  for  Polishing  and 

Grinding    402 

Whittle.    I    Cant    Draw    but   I 

Kin.     Thomas  Hill 457 

White,  G.  E.: 

An    Extension    Planer    Tool- 
Holder    577 

White  Star  Steamer  ".\ilriatic'     592 
Wllitening  Metal  Work  for  Lay- 
ing  Out.    Wash  for.      A.    D. 

Knauel   578 

•Whv."  Knowing  the  Reason..    319 

Wide  Range  Drill  Chuck o2 

Wilkinson.   H.  H. : 

Collet   Chuck    280 

Williams,  R.  C: 

Spacing     Titles      on     Detail 

Work    398 

Willis  and  Walker  Systems  of 
Cycloidal  Gearing,   Difference 

Between 223 

Winamae : 

To  Determine  the  .\ngle  of  a 
Die   Block  Slide  to  Match 

the  Kev   43 

Jig    for    Drilling    Cotter    Pin 

Holes    47 

Some  Hints  for  Draftsmen.  .      95 
Design      of      Paper      Slitting 

Cutters    101 

To    Draw     Symmetrical     Re- 
verse Curves 101 

Templet     for     Drawing     Ma- 
chine Handles    160 

Scale  for  Beam  Compass  Bar  221 
Improved  Method   of  Fasten- 
ing the  Lathe  Chuck  to  the 

Faceplate    459 

Holder  for  Sets  of  Taps  and 

Tan  Drills   640 

Attachment    for    Draftsmen  s 

Scale    '702 

Wind,  X.: 

Strength   of  Boiler  Joints. .  .    o  1 4 
Windmill     Electric     Plant.     Re- 
quirements for  Installation  of 

a  Successful 378 

Windmills   68a 

Windmills  of  Large  Units 256 

Wind  Motor  for  Electric   Light 

and  Power  Station 139 

Window  Glass  by  the  Sheet 
Process.  The  First  Machine 
for  the  Commercial  Produc- 
tion of   •  ■    325 

Windows.    Washing    Shop.      O. 

E.  Perrigo   641 


Wing     Steam  -  Turbine  •  Driven 

Fan    •-■••,   6o3 

Wir«  Cutter,   Lathe  Chuck  and 

Planer  Jack    33 . 

Wire  Cuttei-.   Novel.  .........    49o 

Wire      Handles,      Mandrel     for 

Coiling   ■. ■  ■    223 

Wire      Hoisting      Kope      which 
will    Not    Spin    as    Load    is 

Raised  or  Lowerid. -SJ 

Wire    Rope,    Bending    stresses 

in.     Jas.  F.  Howe ■  •    569 

Wire  Rope  Connections,  Fail- 
ure of  ■•■•■•    42. 

Wire  Ropes,  Apparatus  for  De- 
lecling  Wear  in.  ......-••  •    6'. I 

Wire  Wheels.  Device  for  Coun- 
tersinking   Hubs    of.      C.    D. 

King  :■;••,;■  *■"' 

Wireless  Telegraphy   for  Kegu-  • 

lating  Clocks   ■.•.-•    680 

Wiring  for  Machines  Requiring 

Two  Motors "JJ 

Wireless   Electric    Light.......    438 

Wireless    Message   Across    Con- 

tinent   A'  ■.•  '  ' 

Wireless    Telegraphy.     Poulsen 

Selective  System  of 3 — 

Wireless    Telegraph    Station    in 

the  World,   Largest 30 . 

Wireless    Telegraphy    Used    to 

Avoid  Collisions  on  Railways     i-'- 
Wireless      Telephone      Between 

Berlin  and  Nauen 3 1 J 

Wiring    Plans,    Standard    bym-      ^^ 

bols  for   ■.••.•,■ 

Wood  Alcohol,  Denatured  Al- 
cohol     Bills      Influence     on 

Price  of .,  43!' 

Wood,  Effect  of  Duration  of 
Stress  on  Strength  and  Stiff- 

ness  of   i,-  •  i,:  •  ■    **° 

Wood  in  Forge  Shops,  To  Fire- 

proof.      E.  W.  Norton 460 

Wood,   Steel  versus •  ■    600 

Wood  to  Shock,  Resistance  of.    560 
Woodworking,       High       Speed 

Steels  for .••:■•  -,.■  •  v    -"" 

Worcester  Polytechnic  Insti- 
tute's Policv  to  Combine 
Technical  and  Business  Edu- 

cation    .......... ...    6S0 

Worcester  Polvtechnic  Insti- 
tute. Recent  Changes  in  Ma- 
chine    Shop.      H.     P.     Fair- 

field    ,■■:-■ 

Worcester      Polytechnic   .  Ins';- 

tute    Test  of  Twist  Drills  at.  324 
Work  Required   for  the   Opera- 
tion of   the   Turbines   of  the 

"Lusitania"    ^"  '  '.'  " 

Working.  Advantages  of  Steady. 

Con  Wise    .■  •    "34 

Works  Management  and  Equip- 
ment. Some  Features  of. 
(Link    Belt    Co.)      Thos.    B. 

O'Neill    • 5» 

Worm  and  Worm- Wheel  Draw- 

iugs.    Dimensioning.      Alpha .    4o3 
Worm   Gearing.    Calculating  the 
Dimensions     of.     Ralph      E. 

Flanders    v,;;.     •  *'''' 

Worm- Wheel,  Rig  for  Hobbmg. 

.\.  Andrews ■  ■  •    640 

Worm- Wheels.  Suggested  Re- 
finement .  in  the   Hobbing  of. 

R.  E.  Flanders =10 

Wreck  of  Electric  Train,  Cause 

of   61° 

Wrench.     Adjustable     Spanner. 

Machinist    ■, .    =-0 

Wrench  and  Handle,  Reversible 

Ratchet.     H.  F.  Killean.  ...    398 
Wrench.    Bemis    &    Call    Steel 

Nut   ■ 109 

Wrench  for  Confined  Spaces.  .  .  2o3 
Wicnch.  Noyes  Quick-.\cting..  .  227 
Wrench.  Simple  Socket.    Joseph 

Roach    ;  ■  •  •  ■  1  ^° 

Wrench  Yet  Made,  The  Largest 

Screw    ■• 290 

"Wrinkles."     A     Few.     James 

Tose    ;••.•••  '-;9 

Wrought  Iron.   Case-hardening.      7o 
Wrought    Iron    vs     Ca.st    Iron, 
Threading.     J.  F.  Sallows...    336 


Y  M  C  X..  Growth  of  Rail- 
road     ,-    148 

Yost  Electrically-Driven  Bench 
Drill    650 

Young  Students  and  Older  Ones      r8 


Zackingummi  —  an  Artificial 
Rubber • ;  ■    3i8 

Zackingummi  for  .\utomobile 
Tires,  etc..  Success  of o59 

Zinc  Dust  Cement.  Alfred 
Lang    J03 

Zinc,  To  Anneal.     Hardener...    22- 
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Snyder  Celebrated  Upright  Drills 

Received  the  Medal  at  the  World's  Fair  at  St.  Louis, 
1 904.  Also  the  Approval  of  Master  Mechanics  of  the 
best  Equipped  Plants  in  this  Country.  Are  furnished 
with  PATENTED  TAPPING  ATTACHMENT, 
on  account  of  which  20/2"  of  time  can  be  saved  on  ordi- 
nary every  day  use,  if  not  wanted  for  Tapping.  Also 
furnished  with  COMPOUND  TABLE  for  TOOL 
ROOM  USE.  If  you  are  looking  for  an  Upright  Drill 
for  doing  accurate  work,  we  can  fill  your  needs. 

J.  E.  SNYDER  ®  SON,  Worcester.  Mass. 

Sizes  20-in.,  21=in.,  25-in.,  28=in.,  30=in.  and  36=in. 


2o"  Lathe. 


We  maKe 


lo- 
ll 
14 
16 
18 
20" 
22 
24" 
27' 
30 


Engine  Lathes. 


F.  E.  Reed  Company, 

Worcester,  Massachusetts, 
U.  S.  A. 


Also  numerotis  other  Kinds  of  lathes.    Otir  specialty-  is  RE.E.D  LatHes. 


• 

i. 

Jk^sflj 

0^ 

r 

Portable  Joint  Facing  Machine 

This  improved  tool  is  designed  for  refacing  cyhnder 
head  joints,  dome  cap  joints  and  similar  parts  of  engines  or 
boilers  that  have  become  defective  through  wear,  and  require 
machining  before  they  can  be  made  absolutely  tight.  It  is  a 
simple,  rapid,  well  made  tool  and  may  be  driven  by  hand  or 
power ;  when  power  is  used  a  pulley  or  coupling  is  substituted 
for  the  hand  wheel.  Easily  operated  ;  made  in  sizes  to  suit 
requirements.     Send  for  new  catalogue  of  Portable  Tools. 

H.  B.  Underwood  (SL  Co., 

1025  Hamilton  St..     PHILADELPHIA.  PA. 

(L.  B.  Flander's  Machine  Works.) 
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Steam  Hammers 

VARIETY  OF  SIZES  AND  TYPES 


250  to  30,000  Pounds 
Falling  Weight 


steel  Tilting 


Steam  Drop 


Board  Drop 


Double  Open  Frame 


ALL  PARTS  INTERCHANGEABLE,  SIMPLE  CONSTRUCTION, 
EASILY  AND  CONVENIENTLY  HANDLED. 

Steam  Hammer  Catalogue,  giving  general  instructions  for  erecting, 
starting  and  maintenance  of  Hammers    will  be   sent  on  request. 

Niles-Bement-Pond  Company 

Trinity  Building,  111   Broadway,  New  York,  U.  S.  A. 

r  °''^.'^^-^— ^"^'o"'  Oliver  Bldg.  Chicago,  Western  Union  Bldg.  Pittsburgh,  Frick  Bldg.  St.  Louis,  516  No.  Third  St.  Philadelphia,  21st  and 
Callowhill  Sts.  Birmingham,  Ala..  First  Xational  Bank  Building.  London,  23-25  Victoria  St.,  S.  W.  Agents  for  Canada,  The  Canadian  Fairbanks  Co., 
Ltd.,  Montreal,  Toionto.  Winnipeg  and  Vancouver. 
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POND  PLANERS 


Driven  Through  Pneumatic  Clutches 

No  Belts 


84-iiich  Planing  Machine,  Motor  Driven,  Through  Pneumatic  Clutches.    No  Belts 

This  method  of  drive  makes  possible  quick  return  of  table  without  jar  or  strain  on 

motor,  greater  variation  in  cutting  speeds,  greater  power,  therefore 

increased  output.   Detailed  information  on  request. 

Niles-Bement-Pond  Company 

Trinity  Building,  111  Broadway,  New  YorK,  U.  S.  A, 

OFFICES— Boston,  Oliver  Bldg.  Chicago,  Western  Union  Bldg.  Pittsburgh,  Frick  Blflg.  St.  Louis,  516  No.  Third  St.  Philadelphia,  21st  and 
Callowhill  Sts.  Birmingham,  Ala.,  First  National  Bank  Building.  London,  23-25  Victoria  St.,  S.  W.  Agents  for  Canada,  The  Canadian  Fairbanks  Co., 
Ltd.,  Montreal,  Toronto.  Winnipeg  and  Vancouver. 
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MORE  LATHE  WORK  WITH  FEWER  LATHES 


I 


FEED  TARES  POWER 

Simply  because  you  do  not  have  lathe  work  that  requires  heavy 
reduction  cuts,  do  not  think  that  you  can  not  save  money  with  a 
lathe  of  powerful  drive.  What  reason  is  there  for  not  taking  that 
ys  or  3-16  of  an  inch  depth  of  cut  with  a.  y^  or  5-32  feed  in  place 
of  a  I -16?  That  may  not  seem  like  such  a  great  saving,  but  it 
means  cutting  the  time  in  half.  Convince  yourself  by  a  little  ex- 
periment. Take  a  three  or  four  inch  bar  of  machinery  steel  and 
reduce  it  to  a  quarter  of  an  inch  in  diameter  at  speed  of  80  revolu- 
tions of  the  spindle.  That  means  about  70  to  80  feet  surface  speed; 
your  high  speed  cutting  tool  will  stand  up  for  hours  at  such  a  speed. 
Increase  the  feed  gradually  until  you  have  reached  the  limit  of  the 
lathe  efficiency.  What  determines  this  limit? — THE  SLIP  OF 
THE  DRI\  ING  BELT.  Now,  if  you  want  to  find  how  much  of 
a  feed  you  could  carry  on  that  cut  with  a  Patent  Head  Lathe  of  the 
same  swing,  multiply  your  feed  by  two. 

The  Patent  Head  Lathe  is  a  standard  Engine  Lathe — you  can 
find  use  for  it  at  a  profit  in  your  business.  Watchmakers,  as  well  as 
rolling  mill  superintendents,  have  found  them  good  enough  to  duplicate 
their  first  orders. 

SIZES  :  14-in.  to  48-in.  Swing. 
Send  for  our  Catalogue  "R.". 


THE  LODGE  ®  SHIPLEY  MACHINE  TOOL  CO. 


CINCINNATI.   OHIO,  U.  S.  A. 


ro  S^^n^^i*"  ACENTS-H.  W.  Petrie.  Toronto,  Ont.     Williams  &  Wilson.  Montreal,  Can 
Lo.,  London.    V.  Lowener,  Copenhascen  and  Stockholtn.    R    S.  Stokvis  &  Zonen,  Rotterd- 

Spnilotiflrrlt    Mr    «^oV,ii*..i     Wa.-1.'..     \i: o.     r»_. i it- 


S;  ,.r.Jio    \i";»         """>=">=•,  v-opcuuasen  ana  stocKnoltn.     K    S.  StokviS 
Brussels,  .Milan,    bchuchardt  &  Schutte,  berlin,  Vienna,  St.  Petersburg. 


EUROPE.\N  Agents- C   W.  Burton,  Griffiths  & 

.Alfred  H.  Schutte.  Paris.  Cologne.  Barcelona. 

Hult,  Helsingfors.    Adolfo  B.  Horn,  Havana. 
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BETTS  MACHINE  COMPANY 


WILMINGTON.  DEL.,  U.  S.  A. 


Makers  of 


Heavy  Machine  Tools 


FOR 
HIGH 
SPEED 
STEEL. 


The  BETTS  Motor-Driven  1 44-inch  by  1 20-inch  Planing  Machine,  with  Double  Belt  Drive,  Variable  Cutting  Speeds 
and  Extension  Slide  Side  Heads,  weight  220,000  lbs.,  as  made  for  W.  &  A.  Fletcher  Co.,  Hoboken,  N.  J. 


Planing  Machines,  Slotting  Machines,  Vertical  Boring 

Mills,  Horizontal  Boring  Machines,  Tire 

Mills,  Floor  Borers,  Etc.,  Etc. 
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A  Record  in  Rapid  Drilling 

Sixteen  '-inch  by  i-inch  holes  in  twenty  seconds 

The 

New  Baush 

Multi-Spindle 

Drilling 

Machine 

\M11  drill  this  number  of  holes  in 
cast  iron  in  the  time  given,  using 
either  high  speed  or  carbon  drills, 
as  desired — and  keep  on  at  the 
same  rate  of  production  all  day. 
These  Drills  are  particularly 
adapted  for  rapid  duplicate  drilling 
on  automobile  crank  cases,  cylin- 
ders, pumps  and  similar  work,  and 
have  proved  the  most  efficient  and  economical  machines  that  can  be  emplo\'ed 
for  drilling  of  this  class.  Their  construction  permits  spindles  to  be  adjusted 
to  any  layout — square,  circle  or  any  irregular  shape.  An  automatic  knock-oft" 
enables  the  operator  to  drill  a  hole  to  any  required  depth.  Table  may  be 
raised  or  lowered  on  column  by  means  of  a  hand  wheel,  and  many  other 
features  for  convenient  handling  are  incorporated  in  the  design. 


Baush  Multiple  Spindle  Drills  are  built  in  both  Vertical  and  Horizontal 
styles  and  ivith  from  2  to  20  spindles.     A^etv  Catalogue  on  request. 


Baush  Machine  Tool  Co, 

SPRINGFIELD.   MASS.,  U.  S.  A. 

AGENTS— Manning,  Ma.twell  &•  Moore,  Inc.,  New  York,  Chicago,  Cleveland,  Philadelphia,  Pittsburg,  Boston,  St.  Louis. 
DeFries  &  Cie,  Akt.  Ges.  Dusseldorf,  Berlin.    DeFries  &  Cia,  Foro  Bonaparte  54-56,  Milan.  Italv. 
Selig,  Sonnenthal  &  Co.,  London.    Hugo  Tillquist,  Stockholm.    Alfred  H.  Schutte,  Brussels.    "Takata  &  Co.,  Japan. 
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All  Kinds  of  Heavy  Milling  Machines 

Exclusively 


LARGE  SPINDLE 


Write  us  for 
information.    We 

build  One, 

Two,  Three  or 

Four  Spindle 

Machines. 

All  sizes  up  to 

1  0-ft.  square. 


36"  Horizontal 

Spindle 
Machine  with 

removable 
housing.  Driv- 
ing gears  all 
cut  from  steel. 
Encased  and 
running  in 
grease. 


POSITIVE  FEED 


Outer  housing  removed.     Saddle  has  up  and  down  feed 


The  Ingersoll  Milling  Machine  Company,  Rockford,  111. 


1  1 4  Liberty  Street,  New  York 


Schofield  Building,  Cleveland,  Ohio 
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Gisholt  Turret  Lathes 
Boring'  Mills 


Two  important  items  in  reducing  time  on  a  given  piece  are  the  number 
of  cutters  you  can  bring  into  play  at  the  same  time,  and  the  ease  and 
rapidity  with  which  the  machine  itself  may  be  handled.  Gisholt  Lathes 
and  Boring  Mills  will  save  time  because  they  are  powerful  enough  to 
stand  the  strains  of  many  cutters  working  at  the  same  time,  and  because 
they  have  the  most  up-to-date  appliances  for  the  quick  and  accurate  handling 
of  the  machine  itself. 

GisHolt   Machine    Company 

1316  'Washington  Ave. 

Madison,  Wisconsin,  U.  S.  A. 

Foreign  Agents— Alfred  H.  Schutte.  Cologne,  Brussels.  Liege,  Paris,  Milan,  Bilbao,  Barcelona.    Schuchardt  & 
Schutte,  Vienna,  -St.  Petersburg,  Stockholm,  Berlin.    C.  W.  Burton,  Griffiths  &  Co.,  England. 
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A  RAPID  WORKER 

for 

Automobile  Cylinders  \  Cases 


No.  3  MacHine 

Moreover,  we  arrange  this  tool  for  aluminum  cases 
especially.  You  should  see  this  machine  make  the 
chips  fly. 

We  have,  also,  a  radial  drilling  and  boring  machine 
for  boring  cases  using  a  fixture.  This  is  a  well 
made,  powerful  tool,  a  little  better  than  anything 
else  of  its  kind  and  as  carefully  made  as  all  our 
work. 

THE  BINSSE  MACHINE  CO. 

NEWARK,  NEW  JERSEY 


AGENTS:  CHAS.  CHURCHILL  &  CO.,  LONDON. 

J.  LAMBERCIER  &  CO.,  GENEVA,  SWITZERLAND 


FOREIGN  MACHINERY  MERCHANTS. 


DENMARK. 


IVJIENSTAEDT  &  CO.. 

i  >  Vstr.  Boulevard,  COPENHAGEN. 

Dealers  in  American  Macbinery  and  Toolst 

are  open  to  enter  into  correspondence  with  first- 
class  American  firms,  with  a  view  to  representing 
them  in  Denmark,  and  request  price  lists  of  ma- 
chinery and  of  all  recent  mechanical  inventions. 


gUCK  &  HICKMAN,  Ltd., 

2  and  4  Whitcchapcl  Road,  London.  England. 

Toolmafcers,  Engineers  and  Importers 

of  High  Class  American  Machinery,  Tools  and 
Supplies.  Telegrams  and  Cables',  "  Roebuck, 
London."    Lieber's  and  ABC  Codes  used. 


CLINDLEY  &  CO., 
♦  34  Enekfield  Road,  London,  N. 

Bcauvoir  Works,  Luddcnden,  S.  O.  Yorks." 

Small  Tools  and  Engineer's  Supplies. 

Teletrrams  :  Beauvoir  London  and  Luddenden. 
ABC  Code. 


r'HARLES  NEAT  &  CO., 

^^  >l2  0ucen  Victoria  St..  LONDON,  E.G. 

American  Machinery  Merchants. 

Telegraphic  address,  *'  Xapthotic,"  London. 
Lieber's  Code. 

THAS.  CHURCHILL  &  CO.,  Ltd., 

V^  9  to  15  Leonard  St..  LONDON,  E,C. 

The  Pioneers  of  American  Tool  Trade 
in  Great  Britain. 

Established  1865.  Large  warehouses  in  Birming- 
ham, Manchester,  Newcastle-on-Tyne,  Glasgow. 
See  advertisements  in  this  journal  for  agencies. 

r   W.  BURTON,  GRIFFITHS  & 

*     CO.,  Ludgatc  Sq.,  Ludgatc  Hill, London,  E.  C. 

Importers  of  American  Machine  Tools. 

ABC  and  Lieber's  Codes  used.     Telegrams, 
"  Hibou,"  London. 


flEORGE  HATCH,  Ltd., 

^^20-2 1  Quccnhithc,  Upper  Thames  St.,  London,  E.  C. 

Importers  of  Machine  and  Hand  Tools,  Engi- 
neering Supplies.    Specialty :  New  Tools. 

Cable,  George  Hatch,  London.    Codes,  ABC  and 
Lieber's. 


HENRY  KELLEY  &  CO., 
25  PaU  MaU,  MANCHESTER. 
American  Machinery  and  Tools. 
Telegrams,  "Advantage,  Manchester."  Lieber's 
Code. 


T  UDW.  LOEWE  &  CO.,  Ltd., 

■*-'  30-32  (opposite  109)  Farringdon  Road, London.  E.  C. 

Merchants  and  Importers  of  High  Class  Ma- 
chinery and  Tools. 

Telegrams  and  Cables :  Loewe  London.  Lieber's 
and  ABC  Codes 


T    B.  STONE  &  CO., 

J  ♦  135  Finsbury  Pavement,  LONDON,  E.  C. 

Importers  of  American  Wood- Working 
Machinery 

Specialties,  New  and  Improved  Machines  and 
Tools.  Established  1890.  Cable  Address,  Sightseer. 
London.    Western  Union  and  ABC  Codes. 

piCHARD  LLOYD  &  CO., 

'■^  Stcelhouse  Lane,  BIRMINGHAM, 

Importers  of  American  Machinery, 

Tools  and  Engineering  Specialties. 
Established  1856.   Cable  address,  •■  Cogs,'  Birmine- 
ham.    Lieber's  and  ABC  Codes. 


FRANCE. 


PDGAR  BLOXHAM,'M.  I.  E.  E., 

■*-'     Offices  and  Show-tooms,  1 2  Rue  du  Delta,  PARIS. 

Importer  of  and  Dealer  in  American  Machinery, 

Tools  and  Supplies. 

Telegrams,  Bloxham-Paris.  Code,  Western  Union, 

Cash  payment  against  delivery  in  New  York. 


FRANCE. 


HGLAENZER  &  PERREAUD, 
»  t  Avenue  de  la  RcpubUque,  PARIS. 

Importers  of  American  Machinery 

and  Mechanical  Supplies.  Agent  for  the  Niles  Tool 
Works  Co.,  Geo.  F.  Blake  Mfg.  Co.,  etc.  Lieber's 
Code,  A I  Code,  ABC  Code.  Cable  address,  Blake- 
niles,  Paris.  New  York  Office,  26-28  Washington  PI. 


GERMANY. 


gCHUCHARDT  &  SCHUTTE, 

Importers  of  Machine  Tools. 

BERLIN,  VIENNA. 

LONDON,  STOCKHOLM, 

SHANGHAI,        ST.  PETERSBURG. 
NEW  YORK  OFFICE:   136  Liberty  Street. 


^LFRED  H.  SCHUTTE, 

Machinery  and  Tools. 

COLOGNE,  Germany. 
BRUSSELS,  Belgium. 
LIEGE,  Belgium. 

PARIS,  France. 

MILAN,  Italy. 

BILBAO,  Sp.;in. 

NEW  YORK  OFFICE:  26  Cortlandt  Street. 

PRANZ  KUSTNER, 

J-  DRESDEN,  N.  GERMANY. 

Importer  of  American  Machinery, 

Tools  and  Supplies.    Telegrams  :  Ambition-Dres- 
den.   Lieber's  and  ABC  Codes. 


HANS  RICHTER, 
BERLIN,  GERMANY. 
Importer  of  American  Machinery  and  Tools. 

Telegrams  :  Impulsus.    Lieber's  and  ABC  Codes. 

1\T    KOYEMANN, 

'•'■'•♦  DUSSELDORF.  GERMANY. 

Importer  of  American  Machine  Tools. 


HOLLAND. 


7RED.  STIELTJES  &  CO., 

AMSTERDAM,  HOLLAND. 
Engineers  and  Importers  of  American 
Machinery. 


H 


G.  AIKEMA  &  CO., 

ROTTERDAM,  HOLLAND. 
Engineering  Agents  and  Merchants. 

Importers  of  .-American  Machinery  and  Tools. 


s:  N.  ALTA  &  CO., 

■'  AMSTERDAM,  HOLLAND. 

Engineers  and  Importers  of  Machinery. 


T  ANDRE  &  GLINDERMAN, 

•«--'  AMSTERDAM,  HOLLAND. 

Royal  Machinery  Stores. 

Engineers  and  Importers  of  all  kinds  of  machinery 

and  tools. 


PECK  &  COMPANY, 

■I-  AMSTERDAM,  HOLLAND. 

Importers  of  American  Machinery. 

Tools  and  Factory  Supplies.     Lieber's  and  ABC 
Codes. 


RS.  STOKVIS  &  ZONEN, 
♦  ROTTERDAM,  HOLLAND. 

Mechanical  Engineers. 

Technical  Department  II.  Headquarters  for 
American  Machinerv.  Metal  and  Wood  Working 
Machinery.  E.stablished  1847.  Telegraphic  Ad- 
dress. Met.^llicls,  Rotterdam. 


SPLIETHOFF,  BEEUWKES  &  CO., 
ROTTERDAM,  HOLLAND. 
Engineering  Agents  and  Merchants. 


HOLLAND. 


■yAN  RIETSCHOTEN  &  HOU- 

"      WENS,  ROTTERDAM,  HOLLAND. 

Headquarters  for  American  Machinery 

in  Holland.  Telegraphic  address,  "Machinery." 
Codes  used  :  A  B  C,  4th  edition  ;  Lieber's;  Atlantic 
Cable  Directory. 


"VY/YNMALEN  &  HAUSMANN, 

"»  ROTTERDAM,  HOLLAND. 

Engineering  Agents  and  Merchants. 

Glashaven,  4-14.     Established  1E7;.     Special  TooU 
Metal  and  Wood  Working  Machinery. 

HUNGARY. 


PONRAD  &  COMP, 

'>-'  BUDAPEST.  HUNGARY. 

Importer  of  American  Machinery,  Tools  and 

Supplies. 


flRIMALDI  &  C, 

^^  CascUa  320,  Geneva.  ITAL"; 

American  Machinery  Agents. 

Branch  house  in  Milan,  Italv. 


JAPAN. 


>OKU-ROKU  SHOTEN. 

'-      5  Motosukiyacho,  Sanchomc,  TOKYO,  JAPAN. 

American  Machinery  and  Tools, 
Steam  Specialties. 


We    solicit   col 
price   lists  of 


NORWAY. 


CS.  CHRISTENSEN, 
♦  CHRISTIANIA,  NORWAY. 

Importer  of  American  Machinery  and  Tools 

For  Xorwav,  Sweden  and  Denmark. 

ABC  Code,  4th  edition.   A-i  Code.    Lieber's  Code. 

Cable  address,  "Sofus."  Christiania. 


T    S.  COOK, 

■*•♦  CHRISTIANIA,  NORWAY. 

IMPORTER   OF 

American  Tools  and  Engineers  Supplies. 

ConsuUin'^  Eni;cineer.    Sales  of  mines  and  prospects 
negotiated.    Buyini^  agent  for  foreign  capitalists. 


SPAIN. 


r^ARLOS  DAL  RE, 

^^  BARQUnXO,  5,  WUDKSD, 

Annexe— Rcgucros,  9,  MADRID, 

Importer  of  American  Macfiinery  and 

Engineers'  Supplies 

for   Spain   and    Portugal.     Lieber's   and   ABC 

Codes.    Cable  address  :  "Dalrs-Madrid."    Will  be 

pleased  to  receive  catalogues. 


SWEDEN. 


CAN  LAGERLOF'S  MACHINE- 

BUREAU,         STOCKHOLM,  SWEDEN, 
Specialty :  Machine  Tools. 
Cable  address,  "  Machmlagerlof."    ABC  and 
Lieber's  Codes. 


SWITZERLAND. 


7UG.  SOLLER, 

-<         Clara  Strasse,  -;3,  BASEL,  SWITZERLAND. 

Importer  of  American  Machine  Tools  and 
Supplies. 


LAMBERQER  &  CIE, 

Rue  du  Vauche,  GENEVA. 
Importers  of  American  Machinery. 

Technical  Apphances. 


CPOERRI  &  CO., 

•J         Falkenstrasse  2  1 ,  Zurich,  1 ,  SWITZERLAND. 

Engineers  and  Importers  of  Machinery 

and  Technical  .\ppUances, 
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Hendey=NortonMillingMachines 


No.  3 

Universal 

Machine 

Feeds,  30  x  10  x  19,  all  aiito7)iatic 
2 1    changes    of   feed,    all  positive 
geared. 


Spindle  construction  of  these 
machines  is  our  standard  taper 
journal  type,  running  in  annular 
bearings  fitted  with  ring  oilers. 
Elevating  and  longitudinal  feed 
screws  fitted  with  ball  thrusts. 


No.  3 

Plain  Machine 

Feeds,  34  x  10  x  20,  all  automatic. 

2 1  changes  of  feed,  all  positive  geared. 


Send  for  illustrated  and  descriptive 
matter. 


The 

Hendey    MacHine 

Company 

Torrington,  Conn. 

AGENTS:  Manning,  Maxwell  &  Moore,  Inc.,  Boston,  New 
York,  Philadelphia,  Pittsburgh,  Chicago.  The  W.  M.  Patti- 
son  Supply  Co.,  Cleveland.  C.  W.  Burton,  Griffiths  &  Co., 
London,  England.  Heinrich  Dreyer,  Berlin,  Germany. 
Takata  &  Co.,  Japan. 
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16",  18",  21   ,  24   ,  28    Shapers 


PLANING 

ON  THE  SHAPER  OR  PLANER 

Your  shop  cost  may  be  reduced  to  the 
minimum  through  the  use  of  these  ma- 
chines. 


Highly  powered,  and  driven  by  the  usual  means  or  through 
our  impro\'ed  variable  four  speed  device,  providing  suitable 
speeds  for  your  various  operations. 

EXAMPLE  OF 
COST  REDUCTION 

A  48-in.  X  48-in. 
Planer  with  four 
speed  device,  here- 
with illustrated,  just 
installed  in  our 
works,  reduced  the 
time  on  one  job  from 
78  to  48  hours. 

Ourfour  speed  box 
is  simple,  devoid  of 
trappy  construction. 
Operating  levers  are 
within  easy  reach  of 
planer  hand. 


48'  x48"  Planer  with  Four  Speed  Drive  for  Belt  or  Motor;  all  standard  sizes 


THE  AMERICAN  TOOL  WORKS  COMPANY 

CINCINNATI,    OHIO,   U.S.A. 


LatKes,  Planers,  SKapers,  UprigKt  and  R.adial  Drills 
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No.  2  Combined  Vertical  and  Horizontal  Spindle  Milling  Machine 

We  make  a  specialty  of  Milling  and  Boring  Machines  and  build  a  line 
of  these  tools  that  covers  the  widest  range  of  special  work. 

Our  Catalogue  showing  full  line  of  machines  is  at  your  service. 


BEAliANpl 
5MlTIt 


PROVIbENCEr.R.I 


-A6CNT5 

Chas.  Churchill   &  Co, 
London,  Eng. 

Fenwick  Freres  &  Co. 
Paris,  France. 

Ludw.  Loewe   &  Co. 
Berlin,  Germany. 


n 
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Among  Other  Advantages  the  Cross  Sliding 
Head  Stock  of  the  Flat  Turret  Lathe 


We  will  take  it  for  granted 
tliat  the  desciiption  of  the  flat 
tmiet  which  is  mounted  on  our 
tool  slide  or  carriage,  with  all 
its  schemes  of  accurate  gibbing 
and  accurate  presentation  of  sis 
different  tools  at  the  will  of  tho 
operator,  is  all  clearly  set  forth 
and  accepted  as  the  best  known 
means  for  this  purpose,  and  wo 
will  pass  at  once  to  the  consid- 
eration of  the  mounting  of  the 
headstock.  which  carries  the 
work-holding  spindle.  Of  course. 
any  effort  to  control  the  tool 
slide  would  be  futile  if  we  were 
to  mount  the  work  in  a  light 
spindle  or  in  a  long  overhanging 
chtick.  For  this  reason  it  has 
been  necessary  to  depart  from  the 
usual  proportion  of  lathes.  For 
instance,  in  these  machines  the 
swing  is  only  three  and  three  and 
one-half  times  the  diameter  of 
the  spindle. 

The  mere  statement  of  these 
proportions  convinces  the  average 
man  that  here  is  something  un- 
usual, and  that  it  is  quite  likely 
that  a  machine  having  corr^' 
siionding  pr.>portions  will  be 
found  capable  of  taking  its  heavi- 


Permits  several  operations  to  be  completed  at  one  station 
of  the  turret,  a  time  saving  feature  that  cannot  be  over 
estimated.  The  cross  feed  has  ten  stops  and  the  turret 
twelve  stops.  Turret  stops  operate  in  either  direction. 
Turret  turns  automatically  to  position  required,  skipping 
the  other  positions.  The  single  drive  receives  power  at 
constant  speed  in  one  direction,  and  all  necessary  changes 
of  speed  are  instantly  obtainable  by  an  equipment  of 
gears  and  clutches. 

Accurate  control  of  work  and  tools  is  a  special  feature 
of  the  Flat  Turret  Lathe,  resulting  not  only  in  very 
accurate  \\ork,  but  greatly  increasing  production. 
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The  saving  on  duplicate  lathe  work  done  on  this 
machine  averages  70  per  cent,  over  other  methods,  and 
in  many  cases  goes  far  above  this  estimate.  The  uni- 
versal equipment  of  tools  fits  the  lathe  for  either  bar 
or  chuck  work,  and  covers  a  far  wider  range  than  is 
apt  to  be  required  by  even  the  special-work  shop.  The 
tools  are  held  under  absolute  control,  are  readily  adjusted 
and  the  change  from  one  class  of  work  to  another  is 
easily  and  quickly  made. 

There  is  no  exasperating  delay  waiting  for  special 
tools — the  Flat  Turret  Lathe  is  an  every-day  machine 
for  e\'ery-day  work,  and  is  capable  of  producing,  without 
delay  or  difficulty  of  any  kind,  any  piece,  any  kind  or 
shape,    any    quantity — within    its    working    dimensions. 

Glad  to  give  further  particulars  of  this  cost  reducing 
tool  on  request.     Two  sizes,  2x24  and  3x36. 


est  cut  at  Its  maximum  swing. 
and  that  the  worlt  will  be  most 
rigidl.T  held  by  such  a  spindle. 
The  details  of  the  construction 
have  already  been  considered, 
and  it  is  only  the  intention  here 
to  consider  the  principles  in- 
volved in  the  adoption  of  this 
scheme  of  work  and  tool  control. 

In  order  to  get  away  from  the 
cob-house  scheme  of  design  of 
slide  on  slide  for  the  tool  car- 
riage, in  this  machine  we  mount 
the  headstock  on  guideways  run- 
ning across  the  machine.  In  this 
scheme,  of  course,  the  head  Is 
gibbed  directly  to  the  bed,  and 
since  there  are  no  additional 
slides  to  consider,  it  is  possible, 
the  same  as  in  the  case  of  the 
carriage,  to  adopt  an  ideal  sys- 
tem of  gibbing  and  the  stiffest 
possible  design  of  frame,  so  that 
here  we  have  a  slide  of  any  de- 
sirable shape  gibbed  directly  to 
the  bed. 

The  conservative  man  fre- 
quently asks  :  How  is  it  possible 
to  return  this  head  to  its  central 
position?  It  is  only  necessary 
for  us  to  call  attention  to  the 
fact  that  for  years  we  have  been 
turning  the  turret  around  to  si.': 
different  positions  with  a  satis- 
factory accuracy,  under  condi- 
tions more  difficult  to  control 
than  the  present  single  direct 
slide :  and  to  furthermore  state 
that  we  not  only  bring  this  cross 
slide  with  accuracy  to  its  central 
position,  but  by  an  ideal  scheme 
of  stops  it  is  possible  to  bring 
it  to  as  many  other  positions  as 
called  for  by  the  work  with  equal 

nicety.     -E-'oluH,,,,  oflh,  Machi.^e  SUop. 


JONES  &  LAMSON  MACHINE  COMPANY 

Springfield,  Vermont,  U.  S.  A.,  and  97  Queen  Victoria  St ,  London,  E.  C. 

Germany  Holland,  Belgium,  Switzerland,  Austria-Hungary,  M.  Koyemann,  Charlottenstrasse,  112  Dusseldorf,  Germany.    France  and  Spain, 
Ph.  Bonvillain  and  E.  Ronceray,  9  and  11  Rue  des  Envierges,  Paris,  France.    Italy,  Adler  &  Eisenschitz,  Milan,  Italy. 
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SCHUMACHER  dc  BOYE 

24-inch  Double  Back  Geared  Engine  Lathe 


24-iiich  Double  Back  Geared  Instantaneous  Change  Gear  Engine  Lathe. 

This  lathe  with  three-step  cone  and  double  back  gears,  permits  the  use  of  a  wide  belt  and 
high  velocity  for  high  cutting  speeds.    An  up-to-date  tool  for  rapid  manufacturing. 


SCHUMACHER  &  BOYE, 


ENGINE 
LATHES, 


CINCINNATI,  OHIO 


The  D.  ®.  H.  Open  Side  Planers 


WIDE  RANGE 


GREAT  ADAPTABILITY 


RIGID 


POWERFUL 


ACCURATE 


Note  the  patented  construction  of 
the  right  angle  cross  beam,  on  which 
the  side  head  is  mounted.  This 
construction  gave  the  Open  Side 
Planer  its  rigidity,  and  made  it  the 
efficient  and  successful  machine  that 
it  is  today. 


The  DetricK  ®  Harvey  Machine  Co.,  Manufacturers,  Bahimore,  Md. 


Septenibor,   lOiMj 


:yrAcnixEi;Y 
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Bullard  54 "  Rapid  Production  Mill 

Newest  Product  of  tHe  Oldest  and  Largest 
Boringi  and  Turning  Mill  Specialists. 

Here  are  some  of  its  features  no  other  make  has:  Without  stopping  cut,  fifteen 
changes  of  speed  can  be  obtained,  through  speed  box,  from  a  single-speed  pulley — 
brake,  with  which  table  can  be  stopped  instantly  at  any  point,  can  be  applied  only 
when  frictions  are  disengaged,  thus  preventing  breakage — heads  and  slides  are 
operated  by  power  in  all  directions,  at  a  rate  of  i  ft.  in  12  seconds,  making  it  un- 
necessary to  crank  heads  across  the  rail  or  up  and  down — no  crank  handle  is  needed 
as  fine  adjustments  are  obtained  by  ratchet  levers  on  cross-rail  saddles,  bringing 
operator  close  to  work — no  pull  gears  are  used  on  rods,  and  screws  are  eliminated, 
change  from  vertical  to  cross  feed,  or  vice  versa,  being  made  instantly  by  lever  un- 
der rail — all  movements  of  controlling  mechanism  are  interlocking,  which  positively 
prevents  breakage — safety  device  in  feed  works  prevents  breakage  if  heads  are  run 
together,  or  against  end  of  rail — speed  box,  table  spindle  and  head-stock  gears  are 
immersed  in  oil. 

Send  for  our  beautifully  illustrated  catalog  No.  31.  It  fully  describes  this  new 
mill. 


531  BROAD  ST. 

BRIDGEPORT. 

CONN.,  U.  S.  A. 

inelooiCo. 


Agents— Marshall  &  HuscUjii  i  Machin- 
ery Co.,  Chicago,  111.  The  Motrh  *  Merry- 
weather  Machinery  Co.,  Clevel.ind,  Ohio. 
Chas.  G.  Smith  Co.,  Pittsburg.  Pa.  The  C. 
H.  Wood  Co.,  Syracuse.  N.  Y.  Harron, 
Rickard  &  McCone,  San  Francisco,  Cal. 
The  Crane  Companv,  Birmingham,  Ala. 
Williams  &  Wilson.  Montreal,  P.  Q.  Chas. 
Churchill  &  Co.,  Ltd.,  London,  E.  C,  Eng- 
land. Fenwick,  Freres  &  Co.,  Paris. 
Heinrich  Dreyer,  Berlin,  Germany. 
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A  POWERFUL  SHAPER 

for  Heavy  Work  and  Hig'H  Speed  Steels 

The  Rockford  Back-geared  Crank 
Shaper  is  particularly  adapted  for 
the  severe  service  demanded  by 
modern  methods.  The  construc- 
tion is  the  strongest  throughout, 
ample  weight  prevents  vibration 
even  under  the  heaviest  cuts,  ratio 
of  back  gearing  is  19  to  i.  It  is 
powerful,  accurate,  rapid  in  opera- 
tion, has  extra  heavy  ram,  rocker 
arm  of  special  construction,  table 
support,  telescopic  screw  and  every 
improvement. 

Every  machine  is  belted  up  and 
tested  before  it  leaves  our  works 

Rockford  Machine  Tool 

Co.,    RocKford,  Illinois,  U.  S.  A. 

AGENTS :  Marshall  &  Huschart  Mchy.  Co..  Chicago.  111.,  and  St.  Louis,  Mo. 
Garvin  Mch.  Co..  New  York.  N.  Y.  Baird  Mchy.  Co..  Piitsburg.  Pa.  Patterson 
Tool  &  Supply  Co..  Dayton.  O.  Girard  Mch.  &  Tool  Co.,  Philadelphia.  Pa. 
'.  L.  Hicks.  San  Francisco,  Cal.    J.  M.  Arthur  &  Co.,  Portland,  Ore.     Edgar 


Novo  Gear  Cutters  Double  Your  Output 


We  carrv  a 
complete  stock 
of  Novo  Gear 
Cutters. 


Novo  Gear  Cutters 
furnished  subject  to 
trial  and  approval. 


We  absolutely 
g^uarantee  all 
our  Novo  Gear 
Cutters. 


Send  us  a  trial  order. 
Write  for  price  list 
with  full  particulars. 


HERMANN  BOKER  &  COMPANY 

SMALL    TOOL    DEPARTMENT 
Chicago  Warehouse,  57  N.  Desplaines  St.  I  O  1  -  1  03     Duane    St.,    NCW  York   City 
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The  Capacity  of  the  $0'lywlfu^  Lathe 

Is  from  1  -2  inch  to  3  I  -2  inches  Diameter  and  all  lengths  up  to  5  feet. 

We  have  purposely  limited  the  range 
of  work  handled  in  order  to  increase 
productive  capacity — a  Lo- Swing  will 
do  from  three  to  four  times  as  much 
^^•ork  as  an  ordinary  lathe  in  the  same 
time. 

The  extremely  low  swing  and  the  single 
slide  tool  carriages,  all  four  of  which  can 
be  employed  simultaneously,  are  dis- 
tinguishing features  of  this  machine, 
and  the  greater  driving  power,  greater  stability,  the  accurate  control  of  tools  and 
work,  made  possible  by  this  construction,  result  in  such  rapid  and  economical 
production  of  work  that  the  Lo-Swing  is  already  an  acknowledged  cost-reducer 
for  the  shop. 

Write  for  Catalogue  of  the  ^'Single  Purpose"  Lathe. 

FITCHBURG  MACHINE  WORKS,  Fitchburg,  Mass.,  U.  S.  A. 

Foreign-  Agents— P.  &  W.  Maclellan,  Ltd.,  Glasgow.    Henrv  Kelley  &  Co..  Manchester,   Alfred  H.  Schutte,  Brussels,  Liege,  Paris,  Bilbao,  Barce- 
lona, Portugal.    M.  Koyemann,  Dusseldorf,  Germany.  Holland,  Switzerland.    Schuchardt  &  Schutte,  Vienna.    Adler  &  Eisenchitz,  Milan. 


General  Electric  Company 

Small   Polyphase   Motors 


Three-Horse-Power  Belted  Polyphase  Induction  .Motor. 


A  new  line  of  induction  motors  for  driving  small 
machinery  and  general  constant  speed  service. 
The  new  small  induction  motors  embody  the  same 
idea  of  material  efficiency  as  exemplified  in  our 
skeleton  frame  induction  motors  so  successfully 
introduced  about  a  year  ago. 

Efficient  design— no  waste  weight 
Plenty  of  high  grade  material 
No  useless  active  or  inactive  weight 
Every  pound  has  its  purpose 

Adapted  to  all  conditions  of  service — vertical  or 
horizontal  drive — wall,  floor  or  ceiling  operation 
— belted,  geared  or  direct  connected — with  or  with- 
out sub^base — open  or  totally  closed. 


New  York  Office: 
44  Broad  Street. 


Principal  Office : 

ScHenectady,  N.  Y. 


Sales  Offices  in 
all  large  Cities. 
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Salem,    0. 
Chicago,    111. 
New  York. 


Classified  Index  to  Advertisements. 

Air    Compressors. 
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IngersoU-Rand  Co.,    New   York. 
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.Air   Hoists, 
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General  Pneumatic  Tool  Co.,  Montour  Falls,   X.  Y. 

Northern  Engineering  Wks.,  Detroit,  Mich. 
Air  Motors. 

Stow   Flexible   Shaft  Co.,   Philadelphia,    Pa. 
-Arbor  Presses. 

Fox  .Meh.  Co..  Grand  Rapids,   .Mich. 

Lucas   Mch.    Tool    Co..    Cleveland,    O, 

Niles-Bement-Pond    Co.,    New    York. 

Seneca   Falls   Mfg.    Co..   Seneca   Falls,    N.    Y. 
Salancing  Ways. 

Bowsher,    N.    P.,    Co.,    South   Bend,    Ind. 
Sail  Bearings. 

American   Ball  Co.,  Providence,   R.   I. 

Auburn  Ball  Bearing  Co.,  Rochester,  N.  Y. 

Bantam   Anti-Friction   Co.,    Bantam,    Conn. 

Standard   Roller  Bearing   Co.,    Philadelphia,    Pa. 
Sails,   Steel. 

American   Ball   Co.,    Providence,    R.    I. 

Standard  Roller  Bearing  Co.,   Philadelphia,  Pa. 
Barrows. 

Kilbourne  &  Jacobs  Mfg.   Co.,   Columbus,    O. 
Belt  Filler. 

CUng-Surface    Co..    Buffalo,    N.    Y. 
Belting,  Cotton, 

Gand.v    Belting    Co.,    Baltimore,    Md. 
Belting,    Leather, 

Schleren.   Chas.   A.,  &  Co.,  New  York. 
Belting,  Rubber, 

Main  Belting  Co..    Philadelphia,   Pa. 

New   York    Belting  &   Packing   Co.,    New   York. 
Belt   Lacing   Machines. 

Birdsboro  Steel  Fdry.  &  Mch.   Co.,   Birdsboro,   Pa. 
Belts,    Endless, 

Cream.Tv    Belting   &   Supply   Co.,   Hinsdale,    111. 

Gilmer.    I,.    H.,    &    Co.,    Philadelphia,    Pa. 
Bending  Tools. 

Niles-Bement-Pond  Co.,    New  York. 

Wallace    Supply    Co.,    Chicago,    111. 
Blowers, 

American  Blower   Co., 

B,   F.   Sturtevant  Co., 
Blue   Print   Machines, 

Buoke.ve    Engine    Co. 

Eugene   Dietzgea    Co., 

Keuffel   &    Esser  Co., 

"Wagenhorst,    J.    H..   &  Co.,   Youngstown, 
Bolt  Cutters. 

Acme    Machinery   Co.,    Cleveland,    0. 

Brown,   H.   B..   Co.,    East   Hampton,   Conn. 

Detrick  &  Harvey  Mch.  Co.,   Baltimore,   Md. 

Landis  Mch.    Co..    Waynesboro,    Pa. 

National   Mehy.   Co.,   Tlflin,   O. 

Pratt  &  Whitney  Co..  Hartford,  Conn. 

Wiley  &   Russell  Mfg.   Co.,    Greenfield,   Mass. 
Bolt   and   Nut   Machinery, 

Acme  Machinery  Co..   Cleveland.   0. 

Bliss,    B.    W..    Co.,    Brooklyn,    N.    Y. 

Brown.    H.   B.,   Co.,   East  Hampton,   Conn. 

Detrick   &  Harvey   Mch.    Co.,    Baltimore,    Md. 

National  Mchy.  Co..   Tiffin,   O. 

Niles-Bement-Pond  Co.,    New   York. 

Standard    Engineering    Co.,    Ellwood    City,    Pa. 

Standard   Mchy.    Co.,   Bowling  Green,   O. 

Waterbury-Farrel   Fdry.    &   Mch.    Co.,    Waterbury. 
Boring  Bars. 

Niles-Bement-Pond    Co.,    New   York. 

H.   B.    Underwood   &  Co.,   Philadelphia.   Pa  . 
Boring  Machines, 

Beaman   &  Smith  Co.,   Providence,   R.   1. 

Betts   Mch.    Co.,    Wilmington,    Del. 

Binsse   Mch.   Co.,    Newark,    N.    J. 

Davis.  W.  P.,  Mch.   Co.,   Rochester,   N.    Y. 

Detrick   &   Harvey   Mch.    Co.,    Baltimore,    Md. 

King  Mch.  Tool  Co.,  Cincinnati,   O. 

Lucas  Meh.  Tool  Co.,   Cleveland,   O. 

Newton  Mch.  Tool  Wks.,  Philadelphia,  Pa. 

Niles-Bement-Pond    Co.,    New   York. 

Pawling  &  Harnlschfeger,  Milwaukee,  Wis. 

Sellers,    Wm.,   &  Co.,   Inc.,   Philadelphia,    Pa. 
Boring   Mills, 

Baush   Mch.   Tool  Co.,  Springfield,   Mass. 

Betts    Mch.    Co.,    Wilmington,    Del. 

Blckford,    H.,    &   Co.,    Lakeport,    N.    H. 

BuUard   Mch.   Tool  Co.,   Bridgeport.   Conn. 

Colbum   Mch.   Tool  Co.,   Franklin,    Pa. 

Gisholt  Mch.    Co..    Madison,    Wis. 

NUes-Bement-Pond   Co..    New    York. 

Poole,   J.    Morton,    Co.,   Wilmington.    Del. 

Sellers,    Wm.,   &  Co.,    Inc.,    Philadelphia,    Pa. 

Warner  &  Swasey  Co.,   Cleveland,   O. 
Boring  Tools, 

Armstrong  Bros.   Tool   Co.,    Chicago,    111. 

Cleveland  Twist  Drill  Co..  Cleveland,   O. 

Pratt    &    Whitney    Co.,    Hartford,    Conn. 

Three  Rivers  Tool   Co.,   Three   Rivers,   Mich. 

Western   Tool   &    Mfg.    Co..    Springfield,    0. 
Bronze  Bearings, 

Lumen    Bearing    Co.,    Buffalo,    N.    Y. 
Bulldozers. 

National  Mchy.  Co.,  Tiffin,  O. 

Niles-Bement-Pond    Co.,    New    York. 
Cabinets,    Blue  Print, 

Fritz  &  Goeldel  Mfg.  Co.,   Grand  Rapids,   Mich. 
Calipers.      (See  Machinists'    Small  Tools.) 
Carborundum  Wheels. 

Carborundum   Co.,   Niagara  Falls,    N.   Y. 
Case  Hardening, 

Rogers  &  Hubbard  Co.,  Middletown,   Conn. 
Castings. 

Fuchs   &    Lang   Mfg.    Co.,    New    York. 

Phosphor  Bronze  Smelting  Co.,  Philadelphia,   Pa. 

For  Alphabetical  Index,   see  Page  20. 
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X.  i^^Hs, 


BELT 


Laces  a 

5-inch 

Belt  in 

Less 

than 

Three 

Minutes 

at  a 

Cost  of 

One 

Cent 

for 

the 

Lacing 


0.  H.  STEEL 
CASTINGS 


The  Saving  on  Beit  Lacing 

itself  doesn't  amount  to  so  much, 
it's  when  a  belt  breaks,  and  hands 
are  thrown  idle  while  time 
charges  go  on  for  which  no  ad 
equate  return  can  be  made, 
that  counts. 

Belts  laced  in  this  manner  can 
be  shortened  or  lengthened  in  a 
few  seconds  to  meet  any  emer- 
gency. 

The  lacing  is  even  with  the 
surface  of  the  belt,  both  sides, 
thus  it  passes  over  the  smallest 
pulley  without  noise,  slipping  or 
friction. 

1900  lbs.  tensile  strain  has 
failed  to  break  it  or  pvill  it  apart, 
strong  enough  to  meet  every  or 
dinary  condition. 


WK  ALSO 

MANUFACTURE 

THE 


giving 

away 

enough 

lacing 

for 

500 

Six 

Inch 

Belts. 

Write 

for 

Particulars 


SPECIAL 
MACHINERY 


COLD  SAWS        ^ 


We  build  these  saws  in  styles  and  sizes  to  meet  all  conditions  of  work. 

Our  three  phase  foundry  saw  is  attracting  wide  attention  because  of  its 
many  time  and  labor  saving  features.     For  instance : — 

The  saw  head  swivels  through  360  degrees,  this  together  with  the  vertical, 
horizontal  and  circular  movements  of  the  work  tables,  brings  the  "Risers" 
to  be  removed  under  the  saw  at  any  desired  angle,  without  blocking. 

The  feed  is  positive,  counterbalanced  and  automatic,  every  tooth  of  the 
saw  being  made  to  do  its  share  of  the  cutting. 

Asi  for  Catalog  describing  our  Three  Phase  Foundry  Saiv. 

Birdsboro  Steel  Foundry  and  Machine  Co. 

BIRDSBORO.  PA. 
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Sprague  Electric  (pmpany 


Manufacturers  of 


ELECTRIC   MOTORS 


High  grade  motors  from  1-20  to  300  Korse  po'wer, 

adapted   to   driving    all   classes   of   macKine    tools. 

'^Vrite  for  a  copy  of  bulletin  No.  21818. 


General  Offices :  527  West  34th  Street,  New  York  City 


Useful    Shop    Tools 

"DUPLEX"   DIE   STOCKS 


ESPECIALLY   THESE 

No.  2  threads  J-4-iii.  to  l>4-iii.  pipe 
No.  3^  threads  i^-in.  to  2-iii.  pipe 

They  have   adjustable,  quick-opening  dies,  and  guides 
that  adjust  like  the  jaws  of  a  Universal  Chuck. 

ASK  FOR  CATALOG. 

THE  HART  MANUFACTURING  COMPANY 


10  'W^ood  Street. 


Cleveland,  OKio,  U.  S.  A, 


CONTIWnMWORK 


g^nhd/h^ 


f/n/s/7ib/ 


The  Blanchard  Machine  Co  Boston  Ma^ss 


London,   Conn. 


Classified  Index  to  Advts.  (Continued). 

Castings,    Finished. 

Franklin  Mfg.   Co.,   Syracuse,   N.   I. 
Center   Grinders. 

Heald    Mch.    Co.,    Worcester,    Mass. 

Hisej-Wolf   Mch.    Co.,    Cincinnati,    O. 

Mueller  Mch.   Tool  Co.,    Cincinnati.   O. 

Trump   Bros.    .Mch.    Co.,    Wilmington,    Del. 
Centering  Machines. 

Nlles-Bement-Pond   Co.,   New  York. 

Pratt  &  Whitney   Co..   Hartford,    Conn. 

Springfield   Mch.    Tool   Co.,    Springfield, 

D.  E.   Whiton  Mch.    Co.,    1 
Chains, 

Diamond   Chain   &  Mfg.   Co.,    Indianapolis,    Ind. 

Ji-ffrey    Mfg.    Co.,    Columbus.    O. 
Chains,  Driving, 

Diamond   Chain    c&  Mfg.   Co.,    Indianapolis,    Ind. 

Link    Belt    Co.,    Philadelphia,    Pa. 

Morse    Chain    Co..    Ithaca.    X.     Y. 

Whitney  Mfg.   Co.,    Hartford,   Conn. 
Chain   Blocks,    Differential,    Duplex  and  Triplex. 

Yale   &  Towne   Mfg.    Co.,    New   York. 
Chucks. 

T.    R.    .\Imond  Mfg.   Co.,    Brooklyn.    N.    Y. 

R.   H.  Brown  &  Co.,   New  Haven,   Conn. 

Cushman   Chuck   Co.,    Hartford,    Conn. 

E.  Hortou  &  Son  Co.,   Windsor  Locks,    Codd. 
Jacobs  Mfg.    Co.,   Hartford,    Conn. 

.Morse  Twist  Drill  &  Jlch.  Co.,   New  Bedford. 

National   Twist    Drill   &   Tool  Co.,   Detroit,   Mich. 

Niles-Bement-Pond    Co.,    New    York. 

Pratt   Chuck   Co.,    Frankfort,    N.    Y. 

Francis   Reed  Co.,   Worcester,    Mass. 

Skinner  Chuck  Co.,   New  Britain,   Conn. 

Standard   Tool   Co.,    Cleveland,    O. 

Walker.  O.  S..   &  Co.,  Worcester,  Mass. 

Westcott   Chuck    Co.,    Oneida,    N.    Y. 

D.    E.   Whiton  Mch.   Co.,   New  London,    Cono. 

Whitney  Mfg.    Co.,    Hartford,    Conn. 
Clutches,   rriction, 

Akron   Clutcb    Co.,    Akron,    O. 

H.   W.  Caldwell  &  Son  Co.,   Chicago,    HI. 

Carlyle  Johnson  Mcb.  Co.,  Hartford,   Conn. 

Wood's    Sons,    T.    B.,    Co.,    Chambersburg,    Pa. 
Clutches,   Magnetic, 

Elec.  Controller  &  Supply  Co.,  Cleveland,  O. 
Cold  Saw  Cutting-off  Machines, 

Blrdsboro  Steel  Fdry.   &  Mch.   Co.,   Birdsboro,  Pa. 

John  T.    Burr  &  Sons.   Brooklyn,   N.  Y. 

Cochrane-Bly    Co..    Rochester,    N.    Y. 

Espen-Lucas  Mch.   Co.,   Philadelphia,   Pa. 
Controllers. 

Crocker- Wheeler  Co..    Ampere,    N.    J. 

Elec.   Controller  &  Supply  Co.,   Cleveland,    0. 
Core  Ovens. 

S.    Obermayer    Co.,    Cincinnati,    O. 
Couplings. 

W.    P.   Davis  Mch.   Co.,   Rochester,   N.  Y. 

Wood's   Sons,    T.    B.,   Co.,   Chambersburg,    Pa. 
Countershafts, 

Mossherg  Wrench  Co.,  Central  Falls,   R.  I. 
Cranes, 

Brown   Hoisting   Mchy.   Co.,   Cleveland,    0. 

Curtis  &  Co.   Mfg.   Co..   St.   Louis,   Mo. 

Franklin  Portable  Crane  &  Hoist  Co.,  Franklin. 

General   Pneu.   Tool  Co..   Montour  Falls,   N.   Y. 

Hoist  Mfg.   &  Construction  Co.,   Philadelphia,   Pa. 

Manning,   Maxwell  &  Moore,   Inc.,   New  York. 

Maris    Bros.,    Philadelphia,    Pa. 

Niles-Bement-Pond  Co.,    New   York. 

Northern   Engineering   Wks.,   Detroit,   Mlcb. 

S.    Obermayer   Co.,    Cincinnati.    0. 

Pawling   &   Harnischfeger,    Milwaukee,    Wis. 

Wm.    Sellers   &   Co.,    Inc.,    Philadelphia,    Pa. 
Crucibles. 

McCuUongh-Dalzell    Crucible    Co..     Pittsburg,     Pa. 

S.   Obermayer  Co.,    Cincinnati,   O. 
Cupolas. 

Northern  Engineering  Wks.,  Detroit,  Mich. 

S.    Obermayer  Co.,    Cincinnati,   O. 
Cutting-off   Machines, 

W.    P.    Davis   .Mcb.    Co..    Rochester.    N.    Y. 

Espen-Lucas   Mch.    Wks.,    Philadelphia,    Pa. 

Fox  Mch.   Co.,   Grand   Rapids,   Mich. 

Hurlbut-Rogers  Mch.    Co.,    So.    Sudbury.    Mass. 

Newton  Mch.  Tool  Wks..   Philadelphia,    Pa. 

Niles-Bement-Pond  Co.. 


Pratt  &   Whitney   Co.,    Hartford.    Conn. 


Philadelphii 
New    Y'ork. 
Cleveland,   O. 


Pa. 


Wm.    Sellers  &  Co.,    I 

Vandyck   Churchill  Co, 

Warner  &   Swasey  Co. 
Cut  Meters, 

Warner    Instrument    Co.,    Belolt,    Wis. 
Diamond  Tools. 

Dickinson,   Thos.  L.,   New  York. 
Dies,      (See  Taps  and  Dies.) 
Die    Heads,    Self-Opening   and   Adjustable, 

Geometric  Tool  Co..    New  Haven,  Conn. 

Modem  Tool  Co.,   Erie.  Pa. 
Die   Stocks.      iSee    Pipe   Cutting   Tools.) 
Dowel  Pins,  Brass. 

The   Winkley    Co.,    Detroit,    Mich. 
Drawing    Tables, 

Eugene  Dietzgen  Co.,   Chicago,    111. 

Fritz  &  Goeldel  Mfg.   Co.,   Grand  Bapldg,   Mich. 

Keuffel   &  Esser  Co.,    New  York. 
Drawing   Outfits, 

Eugene   Dietzgen  Co.,   Chicago,    111. 

Keuffel   &   Esser  Co.,    New  York. 
Drill  Grinders, 

Heald  Mch.   Co.,   Worcester,   Mass. 

Pratt  &  Whitney  Co.,   Hartford,   Conn. 

Wm.  Sellers  &  Co.,    Inc..   Philadelphia,   Pa. 

WUmarth   &    Morman   Co.,    Grand   Rapids,    Mich. 
Drills,    Rock, 

Ingersoll-Rand    Co.,    New    York. 

For  Alphabetical  Index,   see  Page  20. 
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Classified  Index  to  Advts.  (Continued). 
Drills,    Twist. 

Boker,   Hermann.   &  Co.,    New  York  nnd  Chicago 
CleTeland   Twist   Drill   Co.,   Cleveland,    O. 
Morse  Twist  Drill  &  Mob.  Co..   New  Bedford 
National  Twist  Drill  &  Tool  Co..   Detroit,   Mich 
Pratt   &   Whitney   Co.,   Hartford,   Conn. 
Standard  Tool  Co.,    Cleveland,    O. 
Syracuse  Twist  Drill  Co..  Syracuse.   N.   Y 
Three  Rivers  Tool  Co.,  Three  Rivers,  Mich. 
Union  Twist  Drill  Co..   Athol,   Mass 
Whitman  &  Barnes  Mfg.  Co..   Chicago,  111. 
Drilling  Kachines,  Radial. 

American  Tool   Wks.   Co.,   Cincinnati,  O. 
BIckford   Drill  &  Tool   Co.,    Cincinnati.   O. 
Detrick  &  Harvey  Mch.   Co.,  Baltimore,   Ud. 
Dreses  Mch.   Tool  Co.,   Cincinnati,  O. 
Hamilton  Mch.   Tool  Co..   Hamilton,  O. 
Mueller  Mch.    Tool  Co.,    Cincinnati,   O. 
Nlles-Bement-Pond    Co.,    New    York. 
Prentice  Bros.   Co.,   Worcester,   Mass. 
Drilling    Machines.    TTpright. 

American  Tool   Wks.   Co.,    Cincinnati,   O. 
Baker  Bros..   Toledo.  O. 
B.   F.   Barnes  Co.,    Rockford,   III. 
W.   F.   &  J.   Barnes  Co.,   Rockford,    111. 
H.   G.   Barr,   Worcester,   Mass. 
Baush    Mch.    Tool    Co.,    SpringBeld,    Mass 
Betts   Mch.   Co.,    Wilmington,    Del. 
BIckford    Drill   &    Tool   Co.,    Cincinnati.    0. 
Bnrke  Mchy.   Co..   Clevtland,   O. 
Cincinnati    Mch.    Tool   Co..    Cincinnati,    O. 
Detrick   &  Harvey  Mch.  Co..   Baltimore,   Md. 
Dreses  Mch.   Tool   Co.,   Cincinnati,   O. 
Dwlght  Slate  Mch.   Co.,   Lowell,  .Mass. 
Fenn   Mch.    Co..    Hartford.    Conn. 
Fox  Mch.    Co.,   Grand   Rapids,   Mich. 
Gould  &  Eberhardt,    Newark.   N.  J. 
Hamilton   Mch.   Tool  Co.,   Hamilton,  O. 
Henry   &   Wright  Mfg.   Co.,    Hartford,   Conn. 
Knecht  Bros.  Co.,   Cincinnati,  O. 
Mollne  Tool  Co.,  Mollne,   111. 
Mueller  Mch.   Tool  Co.,   Cincinnati,  O. 
National  Separator  &   Mch.    Co..  Concord,    N.    H 
Mitts  &  Merrill,   Saginaw,    Mich. 
New  Haven  Mfg.   Co.,    New  Haven,   Conn. 
Nlles-Bement-Pond  Co.,    New  York. 
Pan-ling   &    Harnlschfeger,    Milwaukee,   Wis. 
Pratt  &  Whitney  Co..    Hartford,   Conn. 
Prentice   Bros.    Co..    Worcester,    Mass. 
A.   E.  Quint.  Hartford,  Conn. 
Francis   Reed  Co.,    Worcester,   Mass. 
Sellers,    Wm.,    &    Co.,    Inc.,    Philadelphia,    Pa. 
SlMey   Mch.    Tool  Co..    So.    Bend,   Ind. 
J.  E.   Snyder  &  Son.   Worcester,   Mass. 
Wiley   &   Russell    Mfg.    Co.,    Greenfield,    Mass. 
Whitcomb-Blalsdell   Mch.   Tool   Co.,    Worcester. 
Drilling    Machines,    Portable,    Electrical   Driven, 
Clark,   Jas..   Jr.,   &  Co.,    Louisville.   Ky 
Dallett.    Thos.   H.,   Co.,    Philadelphia.    Pa. 
HIsey-Wolf   Mch.    Co.,   Cincinnati,    O. 
Nlles-Bement-Pond   Co.,    New   York. 
Stow   Flexible  Shaft   Co..    Philadelphia,    Pa. 
Dnited   States   Elec.    Tool   Co.,    Cincinnati,    0. 
Drying   Ovens. 

Stelner.   E.   B..  Newark,  N.  J. 
Dynamos. 

Crocker-Wheeler  Co.,   Ampere,    N.    J. 
Eck  Dynamo  &  Motor  Wks.,    Belleville,    N.  J. 
General  Electric  Co.,    Schenectady,    N.   Y. 
Rldgway   D.vnamo  &  Engine  Co..    Eldgway,   Pa. 
Bobbins   &   Myers  Co.,    Springfield,    O. 
Sprague   Elec.   Co.,    New   York. 
Sterling   Elec.    Motor    Co..    Daytnn,    0. 
B.   F.   Sturteyant  Co.,   Hyde   Park.    Mass. 
Western   Electric  Co.,   Chicago,    111. 
Westlnghouse  Elec.  &   Mfg.   Co.,   Pittsburg.   Pa. 
Electrotypers. 

Lovejoy  Co.,   New  York. 
Emery  and  Corundum  Wbeels. 

.Abrasive  Material  Co.,    Philadelphia,    Pa. 
Bridgeport   Safety    Emery    Wheel    Co..   Bridgeport. 
Hampden  Corundum  Wheel  Co.,   Springfield,  Mass. 
Norton   Co.,    Worcester.    Mass. 
Safety   Emery  Wheel   Co.,  Springfield,   O. 
Star  Corundum   Wheel  Co..  Ltd.,    Detroit,  Mich. 
Sterling  Emery   Wheel   Mfg.   Co.,   Tiffin,  O. 
■Vitrified  Wheel  Co..    Westfield,   Mass. 
Emery    Wlieel   Dresser. 

Geo.   H.    Calder,  Lancaster,  Pa. 
Desmond-Stephan   Mfg.   Co.,    Crbana,    O. 
Diamond   Saw   &   Stamping   Wks.,    Buffalo,    N.   Y. 
T.    L.    Dickinson,    New    York. 
International  Specialty  Co.,    Detroit,   Mich. 
Morton    Mfg.    Co.,   Muskegon   Heights.    Mich. 
Standard    Tool    Co.,    Cleveland,    0. 
Wrigley,   Thos.,   &  Co.,   Chicago,   HI. 
Engines. 

American    Blower   Co.,    Detroit,    Mich. 
New   Britain   Mch.    Co..    New    Britain,    Conn. 
Rldgway  Dynamo  &  Engine  Co..    Ridgway,   Pa. 
B.    F.   Sturtevant  Co.,    H.vde  Park.   Mass. 
Engines,  Gas,   Gasoline  and  Oil. 

Foos   Gas    Engine    Co.,    Spiiiigfleld,    O. 
Mletz,    August,    New    I'ork. 
Otto  Gas   Engine  Wks.,  Philadelphia.   Pa. 
Exhaust  Heads, 

B.    F.   Sturtevant  Co.,    Hyde  Park,   Mass. 
Tans.  Exhaust.  Electric,  Ventilating. 
American    Blower   Co.,    Detroit,    Mich. 
Bobbins  &   Myers  Co.,    Springfield.    O. 
B.    F.   Sturtevant  Co.,    Hyde  Park.   Mass. 
Files, 

G.   &  H.   Barnett  Co..   Philadelphia,    Pa. 
Hammacher,   Schlemmer  &  Co.,   New   York. 
Hayes   File   Co.,    Providence,    R.    I. 
Nicholson   File  Co.,   Providence,   R.   I. 
Relchhelm.    E.    P.,    &  Co.,    New   York. 
Fillet  Cutters. 

Milwaukee  Foundry  Supply  Co.,   Milwaukee,    Wis. 


Will  Send 


The  "Hisey"  PorUble  Electri- 
cal Hand  or  Breast  Drill 


On  Trial  04 


Foolish  for  us  to 
do  unless  we  knew 
they're  right. 

Nuf  Ced. 


4  sizes,  '4",  ^",  54",  ^"  capacities. 

Weights  8  to  19  Ib,s.  respectively. 

Chuck  arranged  for  close  corner  drilling. 

Speed  can  be  changed  while  running. 
Extra  side  handle  for  use  as  breast  drill. 

The  «•  Hisey  "  Portable  Elec= 
trical  Scotch  Radial  Drill 


POWER  FROM  ANY  LAMP  SOCKET. 
DIRECT  OR  ALTERNATING  CURRENT. 


Made  in  2  sizes  of  ^^  and  I '4"  in  steel. 
Hand-teed,  with  quick  return  by  hand, 

Our  Catalogue  No.  5=M  illustrates  fullj.    ^" ''"  '"'"torTd'a^lfnsIl""''  "°^*'' 

No  belt  connections  of  any  kind. 
Does  away  with  carrying  heavy  work 
to  the  drill  press. 

The  "Hisey"  Portable  Elec- 
trical Tool-post  Grinder 


The  Hisey-Wolf 
Machine  Co., 

Cincinnati,  Ohio 


New  York  Office,  120  Liberty  Street 

In  Stock  bv  Foreign  Agents  :  Chas. 
Churchill  &  Co.,  London,  Birmingham,  Man- 
chester, Glasgow.  Schuchardt  &  Schutte,  Ber- 
lin, St.  Petersburg,  Vienna,  Stockholm.  Alfred 
H.  Schutte,  Cologne,  Milan,  Brussels,  Liege, 
Paris,  Bilbao.  J.  Lambercier  &  Co.,  Geneva, 
Switzerland. 


or  grinding  Centers.  Cutters,  Reamers, 
Dies,  Rolls  and  Internal  and  Sur- 
face Grinding. 
Set  in  Tool-post  of  Lathe,  Planer  ( 
Milling  Machin< 
es  of  *4,  54  and  1  Horsepower 
*  "     ,  respectively 


Weights  16,35,  63  lbs 


Boll  £',tra„d  Nut  Tappers, 


Write  to  us 
for  anything 
you  want  in 
this  line. 


For  ,41phahetlcal  Index,  see  Page  20. 


European  Agents: 

Schuchardt  &  Schutte, 

Cologne,  Brussels,  Berlin, 
Paris,  Vienna  and  Stock, 
holm. 

C.  W.  Burton,  Griffiths  &  Co., 
London. 


THE  ACME  MACHINERY  COMPANY,  Cleveland,  Ohio,  U.  S.  A. 

Office,  I  125  Hamilton  Street. 
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Engineers  are 
Recommending 

Chain 
Drive- 
Why? 


Because 
It  is 

Flexible 

Positive 

Economical 


Our  New  Book 

"Standard 
Dimensions  of  Po-^ver 
Chains  and  SprocKets" 

will  be  mailed  free  to  engineers  and  designers. 


Not  for  general  distribution. 

Diamond  CHain  and  Mf^.  Company 

230  "W.  Georgia  St.,  Indianapolis,  Ind. 


We  Have  Won  In  All  Competi- 
tive Tests.     Why? 


Because  we  make  the  most  powerful  electric  tool  on  the 
market  to-day.  We  can  furnish  you  with  letters  showing 
what  some  of  the  largest  users,  who  have  tried  all  makes. 
say  of 

The  United  States  Electric  Drill. 

''Fool-proof"  is  our  motto. 
A  letter  brings  you  a  drill  on  trial. 

The  United  States  Electrical  Tool  Company 

CINCINNATI,  OHIO,  U.  S.  A. 


NOT  IN  A  TRUST. 

HAYES  FILE  CO.,      -      DETROIT,  MICHIGAN. 


Try  Our  Special-Cut  LATHE  File. 
We  sell  direct  to  the  Consumer.  -  Write  for  prices  and  discounts. 


Classified  Index  to  Advts.  (Continued). 

Fillet   (Leather). 

Butler.    A.    G.,    New      York. 

S,   Obennayer  Co.,  Cincinnati,   O. 
Flasks. 

S.    Obcrmaypr  Co.,   Cincinnati.   O. 
Flexible   Siiaits. 

Coates   ClipiJir   Mfg.    Co..    Worcester.    Mass. 

Stow    Fle.-sible   Shaft    Co..    Philadelphia,    Pa. 

Stow  Mfg.   Co.,    Billghamton,   N.    Y. 
Forges. 

nillings  &  Spencer  Co..  Hartford,  Conn. 

Burlie   Mch.T.    Co..    Cleveland,    O. 

n.    F.  Stnrtevaut  Co.,   Hyde  Park,  Mass. 
Forgings,  Drop. 

Billings  &  Spencer  Co..   Hartford.   Conn. 

Hav-Budden    Mfg.    Co..    Brooklyn.    N.    Y. 

Keystone    Drop    Forge   Wks.,    Chester,    Pa. 

National  Tool   &   Stamping  Co.,   Philadelphia.    Pa. 

Phosphor   Bronze   Smelting    Co.,   Philadelphia,    Pa. 

J.    H.    Williams    &    Co..    Brooklyn,    N.    Y. 

Wyman   &   Gordon,    Worcester.   Mass. 
Forcing   Machines. 

Acme    Machinery    Co..    Cleveland,    O. 

National    Mcby    Co.,    Tiffin.    O. 

Scraiiton   &    Co..    New   Haven.    Conn. 
Foundry    Facings,    Brushes,    Barrows,    Shovels,    Bel- 
lows   and    Bio  .vers. 

S.    iihermaver   C"..    Cincinnati.    0. 

raxsnii.   J."  W.,   &   Co.,   Philadelphia,    Pa. 

J.  D.  Smith  Fdry.  Sup.  Co..  Cleveland,  O. 
Foundry  Supplies. 

Milwaukee  Foundry  Supply  Co.,   Milwaukee,   Wis. 

S.    Obermaver   Co..    Cincinnati.    O. 

Paison,    J.    W..    &  Co..   Philadelphia,  Pa. 

J.    D.    Smith   Fdry.    Sup.    Co..    Cleveland,   O. 
Friction  Con©   Pulleys. 

G.   F.   Evans.   Newton  Center.   Mass. 
Fuel   Economizers. 

B.    F.    Sturtevant    Co.,    Hyde   Park,    Mass. 
Furnaces. 

Burke   Mchy.    Co..    Cleveland.    O. 
Furnaces.     Electrical. 

I';ugflhard.    Cbas..    New    York. 
Furnaces,    Gas. 

American  Gas  Furnace  Co.,   New  York. 

Chicago   Fle.viblo   Shaft  Co.,   Chicago,    III. 

Witteman.    A.    P.,    &.   Co.,    Philadelphia.    Pa. 
Gauges,   Surface,  Depth,   etc. 

Brown  &  Sharpe  .Mfg.  Co..  Providence.   R.  I. 

Pratt  &  Whitney   Co.,   Hartford,   Conn. 

John  M.   Rogers  Wks..  Gloucester  City,   N.  J. 

Sawyer  Tool   Mfg.    Co..   Fitchburg,   Mass. 

J.    T.   Slocomb   Co.,    Providence.    R.    I. 

B.  G.  Smith  Co..  Columbia,  Pa. 
L.  S.  Starrett  Co..  Athol,  Mass. 
J.   Wyke  &   Co.,    Boston,    Mass. 

Gears. 

.\rthur  Co..    New   York. 

Hugo  Bilgram.   Philadelphia,    Pa. 

Boston  Gear  Wks..    Boston,   Mass. 

H.   W.   Caldwell  &  Son  Co..    Chicago,   111. 

Cullman    Wheel    Co..    Chicago,    111. 

Eberhardt  Bros.   Mch.   Co.,   Newark  N.  J. 

Foote  Bros.  Gear  &  Mch.   Co.,   Chicago,   111. 

Wm.    Ganschow,    Chicago,    111. 

Gleason    Works.    Rochester,    N.    Y. 

Gould  &  Eberhardt,   Newark,   N.  J. 

Grant    Gear    Works.    Boston.    Mass. 

James.    D.    O.,    Chicago.    111. 

Morse.    Williams    &   Co.,    Philadelphia,    Pa. 

New  Process  Raw  Hide  Co.,  Syracuse,   N.   Y. 

Philadelphia   Gear   Wks.,    Philadelphia,    Pa. 

Turley.    H.    G..    St.    Louis,    Mo. 

Van   Dorn   &   Dutton  Co.,   Cleveland,  O. 
Gear-Cutting  Machines. 

Becker-Brainard    Milling  Mch.    Co.,   Hyde   Park. 

F.    H.    Bultman   &   Co..    Cleveland,    O. 

Fellows    Gear    Shaper   Co.,    Springfield,    Vt. 

Gleason  Works.    Rochester.   N.    Y. 

Gould   &   Eberhardt,    Newark.    N.   J. 

Pratt  &  Whitney  Co..   Hartford.  Conn. 

Union    Twist    Drill    Co.,    .\thol,    Mass. 

Van    Dorn    &    Dutton    Co..    Cleveland.    O. 

D.   E.   Whiton  Mch.   Co.,   New  London,  Conn. 
Gear  Planers,    Bevel, 

Gl.'ason  Works,   Rochester,   N.   Y. 
Gear      Shapers. 

Fellows    Gear   Shaper   Co.,    Springfield,    Vt. 
Generators. 

C rocker- Wheelet    Co.,    Ampere.    N.   J. 

General   Elec.    Co.,   Schenectady,   N.    Y. 

Western     Electric    Co..     Chicago,     111. 

Westinghouse  Elec.  &  Mfg.  Co.,   Pittsborg,  Pa. 
Graphite. 

Jos.    Dixon   Crucible   Co..  Jersey  City.   N.   J. 

S.   Obermayer  Co..    Cincinnati.    0. 
Grinders,    Portable  Electrical  Driven. 

Clark.    Jas..    Jr.,    &    Co..    Louisville,    Ky. 

Heald    Mch.    Co.,    Worcester.    Mass. 

HIsey-Wolf  Mch.   Co..   Cincinnati,   O. 

United  States  Elec.   Tool  Co..   Cincinnati,   O. 

Rockford.  111. 
W.   P.    &  J.   Barnes  Co.,   Rockford,   III. 
Bath   Grinder  Co..    Fitchburg.    .Mass. 
Becker-Rrainard   Milling   Mch.    Co.,   Hyde   Park. 

C.  H.    Besly  &   Co..    Chicago.    111. 

Bridgeport   Safety    Emery   Wheel   Co.,    Bridgeport. 

Brown  &  Sharpe  Mfg.   Co..   Providence,   R.   I. 

Builders'   Iron  Foundry.    Providence,   R.   I. 

Diamond    Mch.    Co.,    Providence.    R.    I. 

Gould   &.    Eberhardt.    Newark.    N.   J. 

Hisey-WoU  Mch.  Co.,  Cincinnati,   O. 

Landls  Tool   Co..    Waynesboro.    Pa. 

Lutter  &  Gies.    Milwaukee.   Wis. 

.Modem    Tool    Co.,    Erie,    Pa. 

Norton   Co..    Worcester,   Mass. 

Pratt   &   Whitney    Co..    Hartford,    Conn. 

For  .\lphabetical  Index,   see  Page  20. 
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Safet.v    Emerj-   Wbeol  Co.,    Springfleld,   O. 

Wm.    Sellers   &   Co..    luc,    Philadelphia.    Pa. 

Star  Corundum   Wheel  Co..   Ltd.,  Detroit.   Mich. 

Stow  Flexible  Shaft   Co.,    Philadelphia.   Pa. 

Stow    Mfg.    Co.,    Binghamton.    N.    Y. 

Walker.    O.    S..    &  Co..    Worcester,    Mass. 

Whituc.v    .Mfg.   Co.,    Hartford,    Conn. 
Grinding  Machines,      Plain,   Universal. 

Bath    Grinder   Co.,    Fitchburg.    Mass. 

Brown  &  Sbarpe  Mfg.  Co.,  Providence,  R.  I. 

Landis   Tool   Co.,    Waynesboro,    Pa. 

Nlles-Bement-Pond  Co.,    New  York. 

Norton  Grinding  Co.,   Worcester,   Mass. 
Hammers,  Power. 

Beaudry    ..Sc    Co..    Boston,    Mass. 

Niles-Bement-Pond   Co.,    New  York. 

Scranton    &    Co.,    New    Haven.    Conn. 

Sellers.    Wm..    &   Co.,    Inc..    Philadelphia,    Pa. 
Hammers,    Power,    Steam   and   Drop. 

Beaudry    &   Co..    Boston,    Mass. 

Billings   &   Spencer   Co.,    Hartford,    Conn. 

E.  W.   Bliss  Co.,   Brooklyn,   N.   Y. 

Bradley.    C.    C,   &  Son,    Syracuse.    N.    Y. 

Chambersburg  Engineering  Co.,  Chambersburg,  Pa. 

DIenelt    &    Elsenhardt.    Philadelphia.    Pa. 

Erie    Foundry    Co.,    Erie,    Pa. 

Merrill    Bros..    Brooklyn,    N.    Y. 

Niles-Bement-Pond  Co.,   New  York. 

Scranton   &   Co.,   New   Haven,   Conn. 

Toledo   Mch.    &  Tool   Co.,    Toledo,    O. 

Waterbury-Farrel    Fdry.    &   Mch.    Co..    Waterbury. 
Handles.    Machine    Tool. 

Cincinnati    Ball    Crank    Co.,    Cincinnati.    0. 
Hardening  and  Tempering. 

American   Gas   I'Mrnace   Co.,    New   York. 

Chicago  Flexible  Shaft   Co.,    Chicago,    111. 

Goes   Wrench   Co..    Worcester,    Mass. 
Heading.  Upsetting  and  Forging  Machines. 

Acme  Machinery  Co.,   Cleveland.  O. 

Bliss.    E.    W..    Co.,    Brooklyn.    N.    Y. 

Brown,   H.   B.,  Co..   East  Hampton,   Conn. 

National    Mchy.    Co.,    Tiffln.    O. 

Nlles-Bement-Pond    Co..    New    York. 

Sellers,    Wm..    &   Co.,    Inc..    Philadelphia.    Pa. 
Heating   and   Ventilating,    Dust   Collecting   Systems. 

.\merican    Blower   Co..    Detroit,    Mich. 

Jeffrey    Mfg.    Co.,    Columbus,    O. 

B.    F.    Sturtevant    Co.,    Hyde    Park,    Mass. 
Heating    Machines. 

American    Gas   Furnace  Co.,    New   York. 

Chicago   Flexible    Shaft  Co.,   Chicago,    111. 
Heaters. 

.'Vmerlcan  Blower  Co.,  Detroit,  Mich. 

Jeffrey   .Mfi:,    Co.,   Columbus,    O. 

B.    F.    Sturtevant    Co.,    Hyde    Park.    Mass. 
Heaters.  Feed  Water. 

Stewart   Heater  Co..   Buffalo,   N.   Y. 
Hoists. 

Volney    W.    Mason    &    Co.,    Providence,    R.    I. 

Niles-Bemont-Pond    Co.,    New    York. 

J.    D.    Smith    Fdry.    Sup.   Co.,    Cleveland.    0. 
Hoists.    Chain. 

Harrington.  Edwin.  &  Son.  Inc..  Philadelphia. 

Nlles-Bemcut-Pond  Co..    New   York. 
Hoists,    Pneumatic. 

Curtis  &  Co.   Mfg.    Co.,   St.   Louis.   Mo. 

General  Pneumatic  Tool  Co..  Montour  Falls.  N.  Y. 

Ingers'jll-Rand   Co..    New   York. 

Northern    Engineering    Wks..    Detroit.    Mich. 
Stow   Flexible   Shaft   Co..    Philadelphia.    Pa. 
Hoists.    Electric. 

General  Pneumatic  Tool  Co..  Montour  Palls,  N.  Y. 

Nlles-Bement-Pond    Co..    New    Y'ork. 
Northern    Engineering    Wks..    Detroit,    Mich. 
Pawling  iS:   Harnischfeger.   Milwaukee.   Wis. 
Sprague    Electric    Co.,    New    York. 
Yale   &    Towne  Mfg.    Co.,    New    York. 
Hose.    Armored. 

Sprague    Electric  Co..    New   York. 
Hydraulic    Machinery. 

Chambersburg  Engineering  Co..  Chambersburg.  Pa. 
Niles-Bement-Pond   Co..    New    York. 
Waterbury-Farrel   Fdry.    &   Mch.    Co.,    Waterbury. 
Watsr.ii-Stillman   Co.,   New  York. 
Hydraulic   Tools. 

Blrdsbnro  Steel  Fdry.   &  Mch.  Co..  Birdsboro,   Pa. 
Niles-Bement-Pond    Co.,    New    Y'ork. 
Watson-StUlman  Co.,    New   York. 
Indicators. 

L.    S.    Starrett   Co.,    Athol,    Mass. 
R.    Woodman  Mfg.    &   Supply  Co.,    Boston,    Mass. 
Injectors. 

Jenkins  Bros.,  New  York. 

Sellers,     Wm.,    &    Co.,    Inc.,    Philadelphia,    Pa. 
Jaoks. 

DIenelt    &    Elsenhardt,    Philadelphia,    Pa. 
Watson-Stillman    Co.,    New    Y'ork. 
Key-Seaters. 

Baker    Bros.,    Toledo,    0. 
Barnes,    B.   F.,   Co.,   Rockford.   III. 
John  T.   Burr  &  Sons,   Brooklyn.    N.   Y. 
W.    P.   Davis   .Mch.    Co..    Roch.-ster.    N.    Y. 
Morton   Mfg.    Co.,   Muskegon   Heights,   Mich. 
National  Mch.   Tool  Co.,   Cincinnati,   0. 
NIlcs-Bement-Pond    Co.,    New    York. 
Xathes. 

American  Tool  Works  Co..   Cincinnati.   O. 

Automatic   Mch.    Co..    Bridgeport.    Conn. 

B.    F.    Barnes   Co.,    Rockford,    111. 

W.  P.   &  J.  Barnes  Co..   Rockford.   111. 

Bradford    .Machine   Tool   Co..    Cincinnati.   O. 

Brown    &   Sharpe   Mfg.    Co.,    Providence,   K.    I. 

Bullard    Mob.    Tool    Co..    Bridgeport.    Conn. 

W.    P.    Davis   Mch.   Co..    Rochester.    N.    Y. 

Detrick   &   Harvey   Mch.    Co..    Baltimore.    Md. 

Fay  &  Scott,   Dexter.   Me. 

Fitchburg   Mch.    Wks..    Fitchburg.    Mass. 

Plather    &    Co.,    Nashua,    N.    H. 

Garvin   Mch.    Co.,    New   York. 

For  .\lphabetlcal  Index,  see  Page  20. 


Henley's  Encyclopedia  of  Practical 
Engineering  and  Allied  Trades 

Edited  by  JOSEPH  G.  HORNER,  A.  M.  I..  M.  E. 


A  modern   treatise   complete  in   five   volumes.     Indispensable 
to  every  practical  machinist  and  mechanical  engineer. 

VOLUMES  ONE  AND  TWO  of  this  set  are  now  ready.  They  are 
— — ^— ^— ^-^■^^^— ^^^^—  handsomely  bound  in  half  morroco,  each 
volume  containing  .500  pages.  500  illustrations  and  16  half  tone  plates. 

The  scope  of  this  work  is  indicated  by  its  title,  as  being  both  practical, 
and  encyclopedic  in  character.  All  the  great  sections  of  engineering  prac- 
tice and  enterprise  receive  sound  and  concise  treatment.  The  great  groups 
into  which  the  industry  is  divided:  the  manufacture  of  steam  engines  of  all 
kinds,  and  internal  combustion  engines,  of  machine  tools,  cranes,  electrical 
machinery,  refrigerating  macliinery,  iron  and  steel  making,  mining  and 
metallurgy,  and  so  on,  which  are  now  widely  sundered,  will  be  found 
handled  in  these  volumes. 

A  strong  feature  of  the  work  is  the  special  attention  given  to  the  prac- 
tice of  the  various  trades  which  are  included  in  engineering  construction. 
The  articles  dealing  with  these  are  written  by  men  who  are  familiar  with 
these  departments,  either  being,  or  having  been  actual  mechanics,  or  men 
who  have  had  the  charge  and  supervision  of  shops.  Every  mechanic  will  be 
able  to  learn  a  good  deal  from  this  work  about  his  own  trade,  its  principles 
and  practice. 

Though  the  scope  of  this  work  is  mainly  practical,  yet  sound  theory  is 
essential,  and  this  will  be  represented  as  far  as  seems  necessary.  By  sound 
theory  is  meant  only  that  which  is  generally  recognized  as  controlling  and 
aiding  correct  practice,  being  thus  distinguished  from  that  which  is  specu- 
lative and  academic  in  character.  With  this  object  in  view,  the  articles  in 
which  subjects  are  treated  mathematically,  as  Thermo-Dynamics,  Steam, 
etc.,  are  written  by  men  who  combine  experience  of  a  practical  character 
with  a  scientific  training. 

AS  A   REFERENCE  WORK  IT  IS   INDISPENSABLE! 

Containing  upward  of  10,000  topics.  2,500  pages,  nearly  3.000  engravings. 
There  is  not  a  machinist,  engineer,  electrician,  business  manager  or  foreman 
who  can  afford  to  be  without  the  information  contained  in  these  voliunes. 
You  are  doing  yourself  an  injustice  if  you  don't  send  for  these  volumes 
at  once. 

Price  $6.00  Per  Volume 

Yet  You  Can  Get  a  Set  Below  List  Price  If  You  Act  at  Once  and 
send  us  $25.00  for  the  complete  .set  of  five  voliunes.  we  sending  you  on 
receipt  of  your  remittance  of  $25.00  volumes  one  and  two  which  are  now 
ready  and  volumes  three,  four  and  five  as  soon  as  published. 


^"FREE  our  new  s^-pcge  catalogue  of  Practical  Books  for  Machinists  and  all  other 

trades  sent  free  on  request. 

%S~ Special  Circular,  describing  and  giving  contents  of  these  volumes,  sent  free. 

Norman  W.  Henley  and  Son,  132  Nassau  St.,  N.  Y.  City 
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REGTRADE MARKS    JhE  PHOSPHOR  BRONZE  SMELTING CO.QMITED, 
~  2200  WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

r/,nbA^ij&um^"  ^  DELTA   METAL 

VX      "^         CASTINGS,  STAMPINGS  and  FORGINGS 

^E  LT^  neainiKini       >..„C».     .^MnKe-o^iKi-rLJE-     II     <? 


Of  what  value  is  your  opinion  of  high-speed  steel,  if 
3-ou  have  not  tried 

HELLER'S  Alloy  fligh=Speed  Tool  Steel 

WRITE    FOR    CATALOGUE 

HELLER  BROTHERS  CO..  NewarK,  N.  J. 


JESSOP'S "ARK"  HIGH  SPEED  AIR  BARDENINfi 
STEEL 

gives  marvelous  results — heavy  cuts — at  rapid 
speed ;  cannot  be  burned. 


JESSOP'S  BEST  CARBON  TOOL 
STEEL 

is  yet  unexcelled  for  cutting 
tools  of  all  kinds  and  for  gen- 
eral machine  shop  use. 
_— .  —  ^.sx    c«  V    ^.a        Manufactory-,  Sheffield,  England. 

iVm.  JeSSOP  CS2>  sons,  JUtd.t  Cblet  American  office  9IJohnSt.,  New  York 
Establisliid  1-4.  A)  Highest  Exhibition  Aivards. 


Capital  Is  a  Good  Steel, 

and  there  are  others. 

But  Improved  Capital  is  a  Leader 

"Improved  Capital"  High  Speed  Steel  will  stand 
on  hard  cast  iron  one  to  three  tunes  longer,  without 
re-grinding,  at  a  higher  speed  than  will  ordinary- 
high-speed  steel.  It  is  also  suitable  for  twist  drills, 
milling  cutters,  etc.  "Working  instructions  are 
simple  and  can  be  followed  by  any  blacksmith. 

Edgar  T.  Ward  &  Sons,  23=25  Pnrchase  St,  Boston,  Mass. 


HERAEUS  Le  ChateUer  PYROMETER 

For  ab-olute  control  of  all  kinds  of  heat  measurements 
up  to  16u0  degrees  Celsius,  or  iW2is  degrees  Fahrenheit. 

Exact,  Durable,  Easy  to  Understand  and  to  Handle  and  Hoderate  in  Price 

Heraeus  Patented  Electrical  Furnaces 

For  Laboratory  and  Experimental  use. 

Heraeus  Patented  Fused  Quartz  Glass  Articles 

r::'.".  is  v.c.:  affected  by  any  changes  of  :;-:"-".;■    -..■.    -  -  "-      -cr. 


;very  description.  T^ 
and  the  coefficient  o£  t^ 
tor  all  purposes  where  tl 


essential.     Write  for  info 


nanufactnrwl  by  W.  C.  HERAEUS,  PLATINUH  WORKS. 

CBA8LES  ENGELHARD,  Representatiye,  41  Cortlandt  Street,  NEW  YORK  CITY. 
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GIsholt   Mrt.    Co.,    Madison.    Wis. 

Oould    &    Elierhardt,    Newarli.    N.    J. 

Greaves.   Klosman   &   Co.,   Cincinnati,   O. 

Hamilton  Meb.   Tool  Co.,   Hamilton,  O, 

Hendejr   Mch.    Co.,   Torrington,    Conn. 

Jones  &  Lamson   Mch.   Co..   Springfield,   Vt. 

R     K.    Le  Blond  Mch.   Tool  Co.,    Cincinnati.    O. 

Lodge  &  Shiple.r  Mch.   Tool  Co.,   Cincinnati,   O. 

McCabe,   J.   J..    New   Tork. 

New  Haven   Mfs.    Co.,   New  Haven,   Conn. 

Xiles-Bement-Pond   Co..    New    York. 

Potter  &  Johnston  Mch.   Co.,    Pawtucket,   R.    I. 

Pratt    &    Whitney    Co..    Hartford.    Conn. 

Prentice    Bros.    Co.,    Worcester,    Mass. 

F.    E.    Reed   Co..    Worcester,    Mass. 

Rivett   Lathe   -Mfg.   Co.,    Brighton,    Mass. 

Schumacher  &  Bo.ve,  Cincinnati.  O. 

Sebastian    Lathe    Co..    Cincinnati,    O. 

Sellers.    Wm..    &   Co.,    Inc..    Philadelphia.    Pa. 

Seneca   Falls   Mfg.   Co.,  Seneca  Falls,    N.   Y. 

SpringBeld    Mch.     Tool    Co.,     Springfield,    O. 

stark   Tool   Co..    Waltham,    Mass. 

Von   Wvck    Mch.    Tool   Co..    Cincinnati,    0. 

George  D.  Walcott  &  Son,  Jackson,  Mich. 

Warner  &  Swasev  Co.,  Cleveland.  0. 

Whitcomb-Blaisdell    Mch.    Tool    Co.,    Worcester. 
Lathe  Attachments, 

National  Mch.   Tool  Co.,   Cincinnati,   O. 
Lathe  and   Planer  Tools. 

Armstronsr    Bros.    To<il    Co.,    Chicago.    lU. 

Bnwn    Mch.    Co..    Ltd..    Battle    Creek,    Mich. 

Elgin   Tool  Wks.,    Elgin.    IlL 

R.    K.    Le    Blond   Mch.    Tool    Co.,    Cincinnati,    0. 

O     K     Tool  Holder  Co.,   Shelton.   Conn. 

Pratt   &   Whitne.v   Co.,    Hartford,    Conn. 

Western  Tool  &  Mfg.  Co.,   Springfield.   O. 

Wiley   &   Russell   Mfg.   Co..   Greenfield,    Mass. 


Lockers. 

Hart  &  Cooler  Co.,   New  Britain,   Conn. 

Merritt   &   Co.,    Philadelphia,    Pa. 
Luhri  cants. 

r.   H.    Beslj-  &  Co.,   Chicago,   111. 

Joseph  Dison  Crttcible  Co.,  Jersey  City,  N.  J. 
Machine  Keys. 

Morton    Mfg.    Co..    Muskegon   Heights,   Mich. 

Diner   &   Warrin,    New   York. 

Standard  Gauge  Steel  Co..   Beaver  Falls,   Pa. 
Machine  Shop  rumiture. 

Mfg.    Equip.    &   Eng'rg   Co..    Boston,   Mass. 
Machinery  Dealers.  Domestic, 

J.    J.    McCabe.    New    York. 

Motch   4   Merrrweather  Mchy.   Co.,    Cleveland,   O. 

Patterson,    Gottfried   &   Hunter,    Ltd..    New  York. 

Prentiss  Tool   &   Supply   Co..    New   York. 

Toomey,    Frank.    Philadelphia.    Pa. 

Vandyck    Churchill   Co.,    New   York. 
Machinists'    Small   Tools. 

-\thnl    Mch.    Co..    Athol,    Mass. 

C.  H.   Besly  &  Co.,  Chicago,  111. 

Billings   &    Spencer   Co..    Hartford,    Conn. 

Brown  &   Sharpe   Mfg.   Co.,    Providence,    R.    I. 

Geier.    P.    A.,    Co.,    Cincinnati,   O. 

Hammacher,   Schlemmer  &  Co..   New   York. 

Pratt    &    Whitney    Co..    Hartford,    Conn. 

John  M.    Rogers   Works,   Gloocester  City.    N.  J. 

Sawyer  Tool   Mfg.    Co..   Fltchburg,      Mass. 

J.    T,    Slocomb    Co..    Providence,    R.    I. 

E.    G.    Smith    Co.,    Columbia.    Pa. 

Standard    Tool    Co.,    Clereland,    O. 

L.   S.    Starrett   Co.,   Athol,    Mass. 

Syracuse  Twist  Drill  Co.,  Syracuse.   N.  Y. 

Union    Twist    Drill    Co.,    Athol.    Mass. 

J.    Wyke    &    Co.,    Boston,    Mass. 
Mandrels, 

Cleveland  Twist  Drill   Co.,   Cleveland.    O. 

W.    H.    Nicholson   &   Co..    Wllkesbarre,    Pa. 

Pratt   i   Whitney    Co.,    Hartford.    Conn. 

Standard    Tool    Co..    Cleveland.    0. 

Western   Tool   &   Mfg.    Co.,    Springfield,   O. 
Mechanical   Draft, 

American   Blower  Co.,   Detroit.   Mich. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
Metal. 

New  Era  Mfg.   Co.,    Kalamazoo.   Mich. 

Phosphor   Bronze   Smelting  Co.,    Philadelphia,    Pa. 
Metal  Polish. 

HoflFman,    George   W.,    Indianapolis,   Ind. 
Milling  Machines, 

Adams    Co.,    Dubuque,    la. 

Beaman   &  Smith  Co.,   Providence,   R.  I. 

Becker-Bralnard   Milling   Mch.    Co..    Hyde   Park. 

Burke    Mchy.     Co..    Cleveland,    O. 

Carter  &  Hakes  Mch.   Co.,   Wlnsted,   Conn. 

Cincinnati    Milling    Mch.    Co.,    Cincinnati,    O. 

Dwight   Slate    Mch.    Co.,    Hartford.    Conn. 

Fox  Mch.  Co.,  Grand  Rapids,   Mich. 

Garvin   Mch.    Co.,    New    York. 

Hendey   Mch.   Co.,    Torrington,    Conn. 

IngersoU    Milling    Mch.    Co..    Rockfold,    111. 

Kearney    &    Trecker,    Milwaukee,    Wis. 

Kempsmith  Mfg.  Co.,  Milwaukee.  Wis. 

E.    K.   Le   Blond  Mch.   Tool  Co.,    Cincinnati,   O. 

Newton   Mch.    Tool   Wks..    Philadelphia,   Pa. 

Niles-Bement-Pond    Co.,    New    York. 

Owen    Mch.    Tool   Co.,    Springfield.    O. 

Pratt    &    Whitney    Co.,    Hartford,    Conn. 

Sellers,    Wm.,   &   Co..    Inc.,    Philadelphia.    Pa. 

Waltham  Watch  Tool  Co.,    Springfield,   Mass. 

Whitney   Mfg.    Co.,    Hartford,   Conn. 
Milling  Cutters. 

Becker-Bralnard   Milling  Mch.    Co.,    Hyde  Park. 

Boker,   Hermann.   &  Co..   New  York  and  Chicago. 

Boston   Gear   Works.    Boston.    Mass. 

Brown   &  Sharpe  Mfg.    Co.,    Providence,   R.   I. 

Garvin   Mch.    Co..    New   York. 

Morse   Twist   Drill  &    Mch.    Co..    New   Bedford. 

For  Alphabetical  Index,  see  Page  20. 
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Pratt    &    Whitney   Co.,    Hartford,    Conn. 

Standard    Tool    Co.,    CleTeland.    O. 

L.    S.   Starrett   Co.,    Athol,    Mass. 

Union  Twist  Drill  Co.,  Athol.  Mass. 
Milling  Tools    (Hollow  Adjustable), 

Geometric  Tool   Co.,    New    Haven,   Conn. 
Holding:   Machines. 

S.    Obermayer  Co.,   Cincinnati,  O. 
Motors. 

StefTey  Mfg.   Co.,  Philadelphia,    Pa. 
Motors    (Electric), 

Crocker-Wheeler  Co.,   Ampere,   N.  J. 

Eck  Dynamo  &  Motor  Wka.,  Belleville,   N.  J. 

General   Electric   Co.,      Schenectady.    N.    Y. 

Guarantee   Electric  Co.,   Chicago.    111. 

Jeffrey    Mfg.    Co.,    Columbus,    O. 

Robbins  &   Myers   Co.,    Springfield,   0. 

Sprague      Elec.   Co.,    New  York. 

Sterling    Elec.    Motor    Co.,    Dayton,    O, 

B.  F.    Sturtevant    Co.,    Hyde '  Park,    Mass. 
Western    Electric   Co.,    Chicago,   111. 
Westinghouse  Elec.  &  Mfg.  Co.,  Pittsburg,  Pa. 

Name  Plates, 

Turner  Brass  Works,   Chicago,  111. 
Nozzles, 

McCullough-Dalzell    Crucible    Co.,    Pittsburg,    Pa. 
Nut   Tappers. 

Acme   Mchy.    Co.,    Cleveland,    O. 

National   Mchy.    Co.,   Tiffin,    O. 

Pratt  &  Whitney  Co.,   Hartford,   Conn. 
Oil  Cans, 

Delphos   Can  Co.,   Delphos,   O. 
Oil  Cups. 

Bay  State  Stamping  Co.,    Worcester,   Mass. 

C.  H.    Besly   &  Co.,    Chicago,    111. 

W.    M.    &   C.    P.    Tucker,    Hartford,    Conn. 

Winkley  Co..  Detroit,  Mich. 
Oil   Hole   Cover:;. 

Bay   State   Stamping   Co.,    Worcester,    Mass. 

W.   M.   &   C.    F.    Tucker,    Hartford,    Conn. 

Winkley  Co.,  Detroit,  Mich. 
Oilless   Bearings. 

Arguto    Oilless    Bearing    Co.,    Philadelphia,    Pa. 
Oil    Stones. 

Xorton    Co.,    Worcester,    Mass. 

Star  Corundum  Wheel  Co.,  Ltd.,  Detroit,   Mich. 
Packing, 

.lenkins   Bros..    New    York. 

New   York    Belting   and   Packing  Co.,    New   York. 
Patterns,  Wood  and  Metal. 

Moline    Tool    Co.,    Moline,    III. 

Penn   Pattern    Wks.,   Chester,    Pa, 
Pattern  Letters. 

Butler,   A.   6.,  New   York. 
Patents. 

Burnham,    Royal    E..    Washington,    D.    C. 

Coombs.   H.   A.,   Washington.   D.   C. 

Gardner   Eng'r'g  Co.,    New   Y'ork. 

Howson  &  Hnwson.   Philadelphia,   Pa. 

Shepherd   &   Parker.    Washington,    D.    C. 

Stevens,    Mllo   B.,    &   Co.,    Washington,    D.    C. 

Whittlesey,    Geo.   P.,    Washington,    D.    C. 
Pattern  Shop  Equipment. 

Colburn    Mch.    Tool   Co.,    Franklin,    Pa. 

Fox  Machine  Co.,  Grand  Rapids,   Mich. 
Fhosphorizers. 

McCuIlough-Dalzell  Crucible  Co.,    Pittsburg,   Pa. 
Pipe-Cutting   and   Threading   Tools. 

Armstrong    Mfg.    Co.,     Bridgeport,     Conn. 

BIgnall    &   Keeler   Mfg.    Co.,    Edwardsvllle,    111. 

Curtis    &    Curtis    Co.,    Bridgeport,    Conn. 

Hart    Mfg.    Co.,    Cleveland.    O. 

Merrll!    Mfg.    Toledo,    O.. 

Pratt  &  Whitney  Co.,  Hartford,   Conn. 

D.  Saunders"    Sons.    Yonkers.    N.    Y. 
Standard    Engineering    Co.,    Ellwood    City.    Pa. 
Stoever  Fdry.    &  Mfg.   Co..    Myerstown,   Pa. 
Trimont   Mfg.    Co.,    Roxbury,    Mass. 
Williams   Tool   Co.,    Erie,    Pa. 

Planers,    Metal. 

American  Tool  Wks.  Co.,   Cincinnati,   O. 

Belts    Mch.    Co.,    Wilmington.    Del. 

Cincinnati    Planer   Co.,    Cincinnati,    0. 

Cleveland   Planer  Wks.,    Cleveland.    O. 

Detrick    &    Harvey    Mch.    Co..    Baltimore,    Md. 

Flather,    Mark.    Planer   Co..    Nashua,    N.    H. 

Gleason   Works,    Rochester.    N.    Y. 

G.    A.    Gray    Co.,    Cincinnati.    O. 

Hamilton    Mch,    Tool    Co.,    Hamilton,    O. 

Morton   Mfg.    Co.,    Muskegon    Heights,    Mich. 

New   Haven    Mfg.    Co.,    New    Haven,    Conn. 

Nlles-Bement-Pond  Co.,    New  York, 

Ohio   Mch.    Tool  Co.,    Kenton,    O, 

Pratt  &   Whitney   Co..    Hartford,   Conn. 

Sellers,  Wm..  &  Co.,   Inc.,   Philadelphia,  Pa. 

Whitcomb-Blalsdell  Mch.  Tool   Co.,    Worcester. 

W.    A.    Wilson   Mch,    Co.,    Rochester,    N.    Y. 
Plumbago, 

S.    Ohermayer  Co..    Cincinnati,    O. 

raxson,   J.   W.,   &  Co.,   Philadelphia,    Pa. 
Pneumatio   Tools. 

General   Pneu.    Tool   Co.,   Montour  Falls,    N.    Y. 

Ingersoll-Rand  Co.,   New  York. 

Manning.    Maxwell  &   Moore,   Inc.,    New  York. 
Presses. 

Billings   &   Spencer  Co.,    Hartford,    Conn. 

E.  W.   Bliss  Co.,    Brooklyn,    N,   Y. 
Garvin  Mch.   Co.,   New  York, 
Hamilton   Mch.   Tool   Co.,    Hamilton,   O. 
Hoefer  Mfg.   Co.,   Freeport,  111. 

Lucas   Mch.    Tool   Co.,   Cleveland,   O. 

Miner  &   Peck   Mfg.    Co.,    New   Haven,    Conn. 

Nlles-Bement-Pond  Co.,    New   York. 

Springfield  Mch.   Tool  Co.,   Springfield,  O. 

Toledo   Mch.    &  Tool   Co.,    Toledo.    O. 

Waterbury-Farrel   Fdry.    &   Mch.    Co.,    Waterbury. 

Watson-Stlllman   Co.,    New    York. 

For  Alphabetical  Index,  see  Page  20. 


Hill  Cutting  Off 
Tools 

Are  drop  forged  of  best  quality  of 
steel.  Blades  held  in  place  by  two 
steel  collar  screws.  Takes  blades  of 
different  thicknesses  and  holds  each 
in  an  absolutely  vertical  position. 
This  is  accomplished  by  the  "  V  "  top 
and  bottom  grinding  of  the  blades. 
The  cutting  point  is  always  tlie 
widest,  as  the  blades  are  ground 
tapering  top  to  bottom  and  end  to 
end.  Clearance  is  absolutely  neces- 
sary in  cutting  off  tools.  Made 
straight,  offset,  right  and  left  hand. 


THe  CberHardt 
Ttirnirig  Tool 

As  now  made  is  the  heaviest  and 
strongest  tool  holder  offered  to  the 
domestic  or  foreign  user.  This  fact 
has  been  demonstrated  by  numerous 
tests  and  weights.  The  holder  is 
drop  forged  of  steel,  bone  ca.se  hard- 
ened and  the  cutter  hole  is  bored 
and  squared  from  the  solid  and  has 
flat  bottom  tool  seat.  The  head  of 
the  tool  is  much  larger  than  the 
shank,  .strengthening  the  tool  and 
permitting  the  use  of  large  and  ex- 
ceptionally long  tool  steel  set  screws. 


We  send  you  tools  on  thirty  days'  trial  and  absolutely  guarantee  them  to 
give  you  satisfaction.  If  satisfactory  remit:  otherwise  we  pay  all  trans- 
portation charges  and  let  you  return  them.  Let  us  send  you  catalog.  We 
have  a  full  and  complete  line  of  tool  holders. 

Hill-Standard  Mf|^.  Company 

48  Tool  Street.  ANDERSON.  IND..  U.  S.  A. 


omi:ga 

STBE-L 


for 


High  Speed 
Cutting  Tools 


This  steel  stands  in  a  class  fay  itself.  It  tempers  at  a 
low  heat,  leaving  a  range  of  higher  tempers  for  cutting 
the  hardest  metals. 

We  are  prepared  to  fill  orders  for  High  Speed  Twist 
Drills,  Milling  Cutters,  etc.,  of  Omega  Steel  and  guar- 
antee all  tools  free  from  imperfections,  and  of  best  con- 
struction. 

Estimates  furnished.     Cataiogtte  on  request. 

The  Omega  Steel  &  Tool  Co.,  Ansonia,  Conn. 


Scott's  IXL  ALL  High  Speed  Steel 

Will  cut  at  least  one  speed  faster  than  any  other  high 
speed  steel  on  the  market. 
Write  for  Catalog  covering  XHE 

entire  line  of  BOXJRNE-FXJLLER.  CO., 

SCOTT  TOOL  STEELS.  Cleveland,  O. 


AFRICAN 
MAGNESITE 


Buyers  of  Magnesite  are  requested  to  communicate  with 

A.  BARSDORF    &   CO. 

Wool  E.xchange,  London,  England 
General  Agents  of  the 

MAGNESITE   MINES 
OF   SOUTH    AFRICA,    LIMITED 

who  are  prepared  to  quote  lowest  market  prices 
of  best  qualities,  and  submit  samples 


VVT^Tf    f  For  sale  by 

I  III  1 1   I  De  Fries  &  Co., 

1/  mWm^M^  Dusseldorf ,  Germany. 

n\wy\n\JC'  Charles  ChnrchUl 


London,  Eng. 


Trump  Bros.  Machine  Company, 

MANUFACTURERS 

Wilmington,  Del.,  U.  S.  A. 


Our  Combined  Separator 
and  Filter 

IS  A  PRACTICAL  OIL  SAVER. 

Does  not  require  skilled  attendant. 
Sent  on  30  days'  trial  if  desired. 

National  Separator  and  Machine  Co. 

CONCORD,  N.  H. 


Data 

Sheet 

Binders 


New  Binders  for  MACHINERY 
Data  Sheets,  adapted  to  hold  any 
number.  Red  cloth,  black  lettering. 
Price  35  cents,  post  paid. 

The  Industrial  Press 

66  West  Broadway,  New  York 
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POLDI  Make 

SPECIAL  CHROME-NICKEL  STEELS 

for  AUTOMOBILE  FORCINGS  AND  CRANKS;  also 

SPECIAL  AUTOMOBILE  SPRING  STEEL. 

TTiey  are  now  supplying  most  of  the  large  manufacturers  in  Europe. 

For  Special  Automobile  Catalogue,  send  to  Sole  American  Agents 

Peter  A.  Frasse  &  Co.,  92-94  Fulton  St.,  New  York,  N.Y. 


Matthews  Reamers  and  Core  Drills 

Have  high  speed  steel  in  the  cutting  edges  only— all 
the  advantages  of  an  all  hard  steel  tool  with  less 
cost.  The  blades  are  brazed  into  the  soft  steel  body 
so  there  are  no  loose  blades.  They  give  five  times 
the  service  of  carbon  steel  tools,  will  bore  or  ream 
more  pieces  at  one  sharpening,  and  will  turn  out 
more  work  per  hour  than  any  other  tools  of  their 
class. 

Matthews   Tools  are    expanded   at   the    cutting 
point— no  loss  in  size,  full  service  always. 

Write  for  prices  atid  particulars. 

Three  Rivers  Tool  Co..  ^^^-  Three  Rivers,  Mich. 


ASK  YOUR  DEALER  FOR   /UFX/ff  STEEL  RULES 


WITH    READABLE   GRADUATIONS 

iii|i|i|iii|i|i|.ip|i|i|iani 

IPiiPlr    "  _-     jjlfl|j|W|||||||yP| 

S  .^IS  14  32  40  4-8  SE 

IliiBMiaiiBBIi 

The  (i-lth  graduations  on  this  rule  can 


nd  every  rule 


Made  by    THE /UFfON PULE HO.    Saginaw   Mich    US.A. 

/  -  It  \y  New  York         London 
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Universal  Adjustable  Reamers 

Construction,  Quality  and 
Workmanship  the  Best. 

Send  for  Catalogue. 

If  you  have  used  our  reamers  you  know  their  merits.  If  not,  a  trial  order 
will  convince  you.  Or  to  convince  you  we  will  send  you  a  reamer,  and  if  you 
are  not  satisfied  in  every  respect,  you  may  return  it. 

The  Schellenbach  'SL  Darling  Tool  Co.,  Cincinnati,  Ohio 


Agents  for  Great  Bri 


C,  W.  Burton,  Griffiths  &  Co.,  London. 


Towsley  Trucks  have 
been  Tried 

By  the  leading  machine  builders  of  the 
country  and  pronounced  the  most  con- 
venient, durable  and  practical  trucks  for 
assembling  work,  and  for  general  shop  use. 
Tliey  are  provided  with  one.  two  or  three 
adjustable  shelves,  are  readily  portable — 
wheels  furnished  with  roller  liearings  when 
desired.  They  are  built  for  the  hardest  ser- 
vice: frames  and  shelves  of  selected  rock 
maple  have  the  strength  required  for  heavy 
loads  and  hard  usage.  They  save  time  and 
labor,  keep  things  together  and  in  good 
order,  and  are  a  necessity  for  the  mcxlem 
shop.     Full  details  and  prices  on  request. 

SHIPPED  K.D 

J.  T.  Towsley  Mfg.  Co., ''|«cV,,^i?^^'-- 


York. 


Pulley  Blocks. 

Yale  i  Towne  Mtg.   C. 
Pulleys. 

.\merican    Pulley    Co..    Philadelphia,    Pa. 

Jeffrey    Mfg.    Co.,    Columbus,    O. 

Latshaw   Pressed  Stiel  &  Pulley  Co.,  Pittsburg.  I'a. 

Poole   Eng'rg   &   Meh.    Co..    Baltimore,   Md. 

Reeves   Pulley   Co..   Columbus,   Ind. 

Saginaw  Mfg.    Co.,   Saginaw,    Mich. 

Sellers,    Wm..    &   Co..    Inc..    Philadelphia,    Pa. 

Wood's  Sons.  T.  B.,  Co.,  Chambcrsburg,  Pa. 
Pumps. 

Waterbury-Farrel  Fdry.  &  Mch.  Co.,  Waterbury. 

Watson-Stillman    Co.,    New    York. 
Punches    and    Dies. 

Burke   Mchy.    Co.,    Cleveland,    O. 

Globe     Mch.   &  Stamping  Co.,   Cleveland,    O. 

Pratt  &   Whitney   Co..   Hartford,   Conn. 

I.  P.  Richards,  Providence,   R.   I. 

Watson-Stillman    Co.,    New   York. 

Whitman   &    Barnes   Mfg.    Co.,    Chicago,   111. 
Punching  and  Shearing  Machinery. 

Bertsch   &   Co.,    Cambridge   City,    Ind. 

Birdsboro  Steel  Fdry.   &  Mch.   Co.,  Birdsboro,  Pa. 

E.   W.   Bliss  Co.,   Brooklyn.    N.   Y. 

Cincinnati  Punch  &  Shear  Co.,  Cincinnati,  O. 

Krlps-Mason    Mch.    Co..    Philadelphia,    Pa. 

I>ong    &.    Allstatter    Co..    Hamilton,    0. 

New  Doty  Mfg.   Co.,  Janesvllle,  Wis. 

Niles-Bement-Pond  Co.,   New  York. 

Pratt  &   Whitney  Co.,   Hartford,   Conn. 

Royersford  Foundry  &  Mch.   Co.,   Royersford,   Pa. 

Sellers,    Wm..    &.  Co.,    Inc..    Philadelphia,    Pa. 

Toledo    Mch.    &   Tool    Co..    Toledo,    O. 

Waterbury-Farrel   Fdry.    &   Mch.    Co.,    Waterbury. 

Watson-Stillman    Co.,    New   York. 
Pyrometers, 

Englehard.    Chas..    New  York, 
ftuartz    Glass  Articles. 

Englehard,    Chas.,    New    York. 
Bapping  Plates. 

Milwaukee     Fdry.  Supply  Co.,  Milwaukee,  WlB. 


Cleveland  Twist  Drill  Co.,  Cleveland,  O. 
Morse  Twist  Drill  &  Mch.  Co.,  New  Bedford. 
Pratt   &    Whitney   Co.,    Hartford,   Conn. 
John  M.    Rogers  Works.  Gloucester  City,  N.  J. 
Schellenbach  &  Darling  Tool  Co.,  Cincinnati.  0. 
Standard    Tool    Co.,    Cleveland.    O. 
Three  Rivers  Tool  Co..   Three   Rivers,   Mich. 
Union   Twist   Drill  Co.,    Athol,    Mass. 
Wiley  &  Russell  Mfg.   Co.,  Greenfield,  Mass. 
Reamers,   Adjustable. 

Pratt    &    Whitney    Co.,    Hartford,    Conn. 

Rogers.   John   -M..    Works,   Gloucester   City.    N.    T. 

Philadelphia,    Pa. 
Rivet  and  Spike  Machinery. 

National    Mchy.    Co.,    TilHn,    O. 
Riveters. 

Chambcrsburg  Engineering  Co.,  Chambersburg,  Pa. 

General  Pneumatic  Tool  Co.,  Montour  Palls,  N.  Y. 

IngersoU-Rand  Co.,   New   York. 

Niles-Bement-Pond  Co.,    New   York. 

Wm.    .Sellers   &   Co.,    Inc.,    Philadelphia,   Pa. 

Waterbury-Farrel  Fdry.    &   Mch.    Co.,    Waterbury. 
Roller     Bearings. 

American   Ball   Co.,    Providence,    R.    I. 

Auburn    Ball    Bearing    Co.,    Rochester,    N.    Y. 

Bantam    Anti-Friction    Co.,    Bantam,    C5nn. 

Standard   Roller   Bearing  Co.,   Philadelphia,    Pa. 
Saw  Blades. 

Diamond   Saw  &  Stamping   Wks.,    Buffalo,    N.    Y. 

Millers    Falls   Co.,    New   York. 

West    Haven    Mfg.    Co.,    New   Haven,    Conn. 
Saw   Tables. 

Crescent   Mch.    Co.,    Lcetonia,    Ohio. 

Hub  Mch.   &   Tool  Co.,    Philadelphia,    Pa. 
Saws,    Power   and   Hand. 

Birdsboro  Steel   Fdry.   &  Mch.   Co.,    Birdsboro,    Pa. 

Diamond   Saw   .&   Stamping   Wks.,    Buffalo,   N.    Y. 

Espen-Lucas   Mch.    Wks.,    Philadelphia,   Pa. 

Millers    Palls    Co.,    New    York. 

H.    T.    Story,    Chicago,    111. 

Tabor    Mfg.    Co.,    Pbiladelphi! 

West   Haven   Mfg.   Co.,   New 
Saws,    Band. 

Crescent  Mch.  Co.,  Leetonia,  O. 

Fox    Mch.    Co.,    Grand    Rapids,    Mich. 
Schools, 

American   School  of  Corr.,    Chicago,    HI. 

Pratt    Institute,    Brooklyn,    N.    Y. 

The    International    Corr.    School,    Scranton, 
Screw   Machinery, 

Asa  S.   Cook  Co. 
Screw  Machines. 

Cleveland   Auto. 

Garvin    Mch 


Conn. 


Hartford,  Conn. 


Mch.   Co.,   Cleveland,   O. 
,    New    York. 

Jas.   D.   Mattison,    New   York. 

National-Acme    Mfg.    Co.,    Cleveland,    O. 

Pratt   &    Whitney   Co..    Hartford,    Conn. 

Warner   &   Swasey   Co.,    Cleveland,    O. 
Screws, 

Cleveland      Cap   Screw   Co.,    Cleveland,    0. 
Separators,    Oil, 

National   Separator   &   ilch.    Co.,    Concord,    N. 
Shaft   Hangers. 

Wood's   Sons,    T.    B..    Co.,    Chambersburg,    Pa. 
Shapers. 

American  Tool  Wks.    Co..  Cincinnati.  O. 

Cincinnati  Shaper  Co..   Cincinnati,  O. 

Eberhardt  Bros.    Mch.    Co.,    Newark,    N.   J. 

Flather  &  Co.,   Nashua,   N.   H. 

Flather,    Mark,    Planer   Co.,    Nashua,    N.   H. 

Fox    Mch.    Co..    Grand    Rapids     Mich. 

Gould   &    Eberhardt,    Newark,    X.   3. 

Hendey    Mch.    Co.,    Torrington.    Conn. 

For  Alphabetical  Index,   sec  Page  20. 
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Hamilton    Mch.    Tool   Co.,    Hamilton,    0. 
Kell.v,    R.    A.,    Co.,    Xenia,   O. 
Morton    .Mfg.    Co.,    Muskegon    Helgbts.    Mich. 
New    Haven    Mfg.    Co.,    Ne\f    Haven,    Conn. 
Newton     Mch.     Tool     Wks..     Philadelphia,     I'a. 
Niles-Bcmeut-Pond    Co..    New    Tork. 
Ohio   Mch.    Tool   Co.,    Kenton,    O. 
Potter    &    Johnston    Mch.    Co.,    Pawtucket,    K.    I. 
Pratt  &  Whitney   Co.,   Hartford,   Conn. 
Queen    Cit.v    Mch.    Tool    Co.,    Cincinnati,    O. 
Rhodes,    L.    E.,    Hartford,   Conn. 
Bockford    Mch.    Tool    Co.,    Rockford,    111. 
Sellers.    Wm..    &   Co.,   Inc.,   Philadelphia,    Pa. 
Smith    &    Mills.    Cincinnati,    O. 
SpringBcld  .Mch.   'iool  Co.,   Springfield,    O. 
Stockbridge   Meh.    Co..    Worcester,    Mass. 
George   D.    Walcott   &   Son,    Jackson,   Mich. 
Slatting   Uachines. 

Betts   Mch.    Co..    Wilmington,    Del. 
Dill,    T.    C.    Mch.    Co.,    Philadelphia,    Pa. 
Garvin    Mch.   Co.,    New  York. 
New   Havel)   Mfg.   Co.,    New  Haven,   Conn. 
Newton    Mch.    Tool    Wks.,    Philadelphia,    Pa. 
Niles-Hement  Pond   Co.,    New    York. 
Sellers,    Wm.,    i  Co.,    Inc.,    Philadelphia,    Pa. 
Special  Machinery, 

Blair   Tool   &   Mch.    Wks.,    New    York. 
Blanchard   Mch.    Co.,    Boston,    Mass. 
Bliss,    E.    W.,    Co.,    Brooklyn,    N.    Y. 
Dalln   Bros.,    Rockford,    111. 
Garvin   Mch.    Co.,   New   York. 
Nlles-Bement-Pond    Co.,    New   York. 
Waterbury-Farrel  Fdry.  &  Mch.  Co.,  Waterbury. 
W.   A.   Wilson   Mch.   Co.,    Rochester,   N.    Y. 
Speed   Changing  Devices, 

Evans,    i.;.    F.,    Newton    Centre,    Mass. 

Reeves    I'uUey    Co.,    Columbus,    Ind. 
Stamping,    Sheet    Metal, 

Globe  Mch.    &  stamping  Co.,   Cleveland,   O. 

National  Tool   &  Stamping  Co.,   Philadelphia,    Pa. 
Stamps,    Letters   and   Figures. 

Schwerdte    Stamp   Co.,    Bridgeport,    Conn. 
Steel. 

Boker,  Hermann,   &  Co.,    New  York  and   Chicago. 

Bourne-Fuller   Co.,   Cleveland,    O. 

Prasse,   P.   A.,   &  Co.,    New  York. 

Heller  Bros.   Co..    Newark,   N.  J. 

Wm.   Jessop  &  Sons.    Ltd.,    New   York. 

Omega  Steel  &  Tool  Co.,  Ansonia,    Conn. 

Ward,    Edgar   T.,    &    Sons,    Boston,    Mass. 

Wltteman,    A.   P.,   &  Co.,   Philadelphia,   Pa. 
Steel  Castings  and  Forgings. 

Birdsboro  Steel  Fdry.  &   Mch.   Co..   Birdsboro.   Pa. 

Hay-Buddcn  Mfg.   Co..  Brooklyn,  N.   Y. 

Wm.  Jessop  &.  Sons,  Ltd.,   New   York. 
Steel  Rules. 

Brown   A;  Sharpe   Mfg.    Co.,   Providence,   R.    I. 

KeuCfel    &    Esser   Co.,    New    York. 

Lufkin    Rule    Co.,     Saginaw,     Mich. 
Stoppers, 

McCuUough-Dalzell  Crucible  Co.,   Pittsburg,   Pa. 
T  Bolt  Heads. 

Lang,  G.   R.,  Co.,  Meadville,   Pa. 
Taps  and  Dies. 

C.    H.   Besly  &  Co.,   Chicago,   III. 

Butterflelc.    &   Co.,    Derby   Line.    Vt. 

S.  W.   Card  Mfg.  Co.,   Mansfield,   Mass. 

J.  M.  Carpenter  Tap  &  Die  Co..   Pawtucket,   R.  I. 

Cleveland  Twist  Drill   Co.,    Cleveland,    O. 

Geometric  Tool  Co.,   New  Haven,   Conn, 

Hirt    Mfg.    Co.,    Cleveland,    O. 

Wm.   Jessop  &  Sons.  Ltd..   New  York. 

Modern  Tool   Co.,    Erie,   Pa. 

Morse    Twist   Drill   &   Mch.    Co.,    New   Bedford. 

Pratt  &  Whitney  Co.,   Hartford,    Conn. 

Reed    Mfg.    Co.,    Erie,    Pa. 

Standard   Tool  Co.,   Cleveland,   O. 

Toledo   .Mch.    &   Tool    Co.,    Toledo.    O. 

Wells   Bros.   Co.,    Greenfield,   Mass. 

Whitman   &    Barnes  Mfg.    Co.,   Chicago,    111. 

Wiley    &    Russell   Mfg.    Co.,   Greenfield,    Mass. 
Tapping  Attachments, 

Beamau    &   Smith   Co.,    Providence,    R.    1. 

Cincinnati   Mch.    Tool   Co..   Cincinnati,    0. 

Modem   Tool   Co.,    Erie,    Pa. 
lapping  Machines. 

Baker   Bros.,    Toledo.    O. 

Burke   Mcby.    Co.,    Cleveland,    O. 

Marvin    Mcli.    Co.,    New    York. 

Pratt   &   Whitney   Co.,    Hartford,    Conn. 

Saunders',   D.,  Sons,   Yonkers,   N.   Y. 
Thermit. 

Goldschmidt  Thermit  Co.,    New   York. 
Thread   Cutting   Tools. 

Billings   &    Spencer   Co.,    Hartford,   Conn. 

Pratt   &   Whitney   Co.,   Hartford,   Conn. 

RIvctt    Dock    Co.,    Brighton,    Mass. 
Thrust  Bearings. 

American   Ball   Co.,    Providence,    R.    I. 

Standard    Roller    Bearing    Co.,    Philadelphia.    Pa. 
Time   Recorders. 

Calculapraph   Co.,    New  York. 

Perry   Time   Stamp   Co.,    Chicago,    111. 
Toola. 

Hammacber.  Schlemmer  &  Co..  New  York. 

Pratt  &  Whitney   Co.,    Hartford,   Conn. 
Tool  Holders.   Lathe  and  Planer. 

Armstrong   Bn.s.    Tool    Co.,    Chicago,    HI. 

Beaman   &  Smith   Co.,    Providence,    R.   I. 

Billings  &   Spencer  Co..    Hartford,    Conn. 

Bown   Mch.   Co..   Ltd.,    Battle   Creek,   Mich. 

Elgin   Tool   Works.    Elgin,    111. 

Gem   Mfg.   Co..    Milwaukee,    Wis. 

O.    K.    tool    Holder    Co.,    Shelton,    Conn. 

Pratt  &   Whitney  Co..    Hartford,    Conn. 

Western   Tool  and  Mfg.   Co.,    Springfield,    0. 
Tool    Racks. 

New  Britain  Mch.    Co.,    New  Britain,   Conn. 

For  .\lphahetlca!  Index,  see  Page  20. 


KEEP  OUT  THE  DUST 

with  "Winkler's  Oil  Hole  Covers 

These  little  appliances  add  to  the  appearance 
and  durability  of  your  machines, 
are  self  closing,  dust  proof,  easily 
'.leaned  and  always  in  place. 
.Made  in  many  styles  and  sizes  and  adapted  for  all 
kinds  of  machinery. 

Send  for  booklet.  "Oiling  De'oices" 

THE  WINKLEY  CO.,  226  Abbott  St.,  DETROIT,  MICH. 


J^^t»^»«s^|»^$»»$»ffw\t»f|»^i|»«|t<|»«^^ 


\NAMEPLATES 

^      ^ov  Machinery 
\    greiss Works ^ 

5(yN. FRANKLIN  ST.    CHICAGO 


JENKINS     96     PACKING 

al'ways   te   depenaea  upon  to  make  a   tignt  joint  promptly,  and 
a  joint  tLat  ■will  last  as  long   as  aesirea,  tor  it  wul  not  disintegrate, 
rot,   turn    or   dIo^v   out.      It  •will  make  a  tight  joint  under  all  con- 
ditions that  any  sheet  packing  can  he  used,  and  frequently  gives  entire 
satisfaction   -where   others  have  tailed. 
Specify   Jenkins    96,   and    insist    on 
having  the  genuine. 

Write  for  booklet — 
"  Points  on  Pacliing.  " 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago,  London. 


OBLIQUE 
Tilting  Tumbling  Barrels 


Run  in  any  position, 
rapid  and  indispen- 
.sable  wliere  ver  sheet 
metal  stampings  are 
cleaned,  smoothed 
or  polished. 

Write  for  booklet 
explaining  recent 
improvements  not 
shown  in  the  cut. 


The  Globe  riachine  &  Stamping  Co. 

974  Hamilton  .<t.,  Cleveland,  Ohio. 


No  plugging  up. 
Oil  tight  and 
dust  proof. 

Bay  State 
Stamping  Co., 

Worcester,  Mass. 

European  Agents, 

Chas.  Churchill*  Co. 

London.  Eng. 


Our  Customers  Tell  Is 

that  our  line  of  goods  are 
superior  in  make,  tinish,  and 
run  more  even  as  to  quality 
than  any  others  on  the 
market. 

This  is  pretty  good 
BUT  'TIS  TRUE     i 

tdcker?r"o;.oilcups 

Send  for  price  list  and  samples. 

W.  M.  &  C.  F.  TUCKER, 

Hartford,  Conn. 


TAPS  AND  DIES 

Of  Every  Description. 

BUTTERFIELD  &  CO., 

DERBY  LINE,  VERMONT, 
ROCK   ISLAND,   CANADA. 
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24-46  inch  size. 

Extension    Gap    Eng'ine    Lathes 

Built  in  seven  sizes:  16-32  incli,  18-36  inch,  20-12  inch,  24-46  inch, 
28-52  iucli,  32-.J6  inch,  38-60  inch. 

T'wo  LatKes  ^vith  a  single  investment. 

Special  Catalogue  No.  13  on  application. 

FAY  (SL  SCOTT,       Dexter,  Maine,  U.  S.  A. 


The  "Reeves"  Variable  Speed  Transmission 

has  proved  its  worth  by  tliat  best  of  tests — Actual  Service: 

Our  July  Sales  doubled  anj  previous 
month,  and  15%  were  repeat  orders. 

The  "Reeves"  is  applicable  to  anv 
machine  requiring  variable  speed  ft 
supersedes  the  cone  pulley,  giving  every 
grade  of  speed  from  fa'st  to  slow  in- 
stantly, exactlv  and  without  stopping 
the  machine  of  shifting  a  belt.  It  is  a 
time  saver  and  a  monev  maker  and 
we'd  like  to  tell  you  more' about  it. 

REEVES  PULLEY  COMPANY,  Columbus,  Ind.,  U.S.A. 


Polishing'  Belts 

Machinery  and  Supplies 

L.  H.  GILMER  &i  COMPANY 

PHILADELPHIA 


TOOL  -  MAKERS 

Why  not  help  yom-self  to  make  more 
money  ?  Are  you  ambitious  to  get 
ahead  ?  No  matter  what  your  position 
is — bench-hand  or  master  engineer — we 
can  help  you.  Let  us  prove  it  at  om-  ex- 
pense. Merely  clip  this  advertisement, 
mail  it  to  us  and  receive  FREE  our 
200-page  handbook  describing  our  Tool 
Slakers  Course  and  over  60  others  includ- 
ing Electrical,  Mechanical,  Steam  and 
Civil  Engineering,  Heating,  Ventilation 
and  Plumbing,  Aixhitecture,  Mechan- 
ical Drawing,  Telephony,  Telegraphy, 
Textiles,  etc.  " 

American  School  of  Correspondence,  Cliicago,  III. 

MACUINERV,  SEPT.ia— ai^-i>^_i^ 


Die  Forgings 

Weldless  Rings,         Steel  Forgings. 

IO%to  25%  more  blanks  can  be  cut  by 
dies  finished  from  our  Forgings.  Our 
steel  is  made  especially  for  us  and  we 
forge  by  a  process  that  is  all  our  own. 

HAY-BUDDEN  MFC.CO. 

2S4  No.  Henry  St.,  Brooklyn,  N.  Y. 


Classified  Index  to  Advts.  (Continued) 

Tote    Boxes,       L.ithe    Pans,    Shop   Pans,    etc. 

Kilboiinie    &    Jacobs    .Mfg.    Co..    Columbus,    O. 
Tracks,    Trolley   and   Overhead. 

Yale   &    Towue    Mfg.    Co.,    New    York. 
Transformers. 

Ci-ockei--WheeIer    Co.,    Ampere,    N.    J. 

General   Elec.    Co.,    Schenectady,    N.    Y. 

Westinghouse  Elec.   &  Mfg.   Co.,   Pittsburg,   Pa. 
Transmission   Machinery. 

Cresson,    Geo.    V.,    Co..    Philadelphia,    Pa. 

Jeffrey    Mfg    Co..    Columbus,    O. 

Link    Belt   Co.,    Philadelphia.    Pa. 

Reeves    Pullev    Co..    Columbus.    Ind. 

Sellers,    Wm.,    &  Co.,    Inc..    Philadelphia,    Pa. 

Wood's  Sons,  T.   B.,  Co.,  Chambersburg,   Pa. 
Trimmers,    Wood. 

Fox  Mch.   Co.,   Grand  Rapids,  Mich. 
Trolleys. 

Yale  &  Towne  Mtg.  Co.,   New   York. 

Towsley,    J.    T.,    Mfg.   Co.,    Cincinnati,   O. 

Tubing. 

Standard    Welding   Co.,    Cleveland,    O. 
Tumbling  Barrels, 

Globe    Mch.    &   Stamping   Co.,    Cleveland,    O. 
Turret  Machinery. 

Bullard    Mch.    Tool    Co..    Bridgeport,    Conn. 

Fay   &   Scott.   Dexter,    Me. 

Gisholt  Mch.  Co.,   Madison,    Wis. 

Hendey   Mch.    Co.,    Torrington,    Conn. 

Jones  &   Lamson    Mch.    Co.,    Springfield.    Vt. 

Niles-Bement-Pond    Co.,    New    York. 

Pratt   &   Whitney   Co.,    Hartford,    Conn. 

Warner  &   Swascy   Co.,    Cleveland,    O. 

Windsor  Mch.   Co.,   Windsor.   Vt. 
Universal   Joints. 

Baush    Mch.    Tool   Co.,   Springfield,   Mass. 

Boston   Gear   Wks.,    Boston,    Mass. 
Valves. 

Jenkins    Bros.,    New    York. 
Vises. 

Armstrong  Mfg.   Co.,   Bridgeport,   Conn. 

.\thol  Mch.   Co.,   Athol.   Mass. 

Carter   &    Hakes    Mch.    Co..    Winsted.    Conn. 

Graham   Mfg.   Co..    Providence,    E..  I. 

Merrill    Bros..    Brooklyn,    N.    X. 

Plunket.  J.   E..  Chicago,  111. 

Prentiss    Vise    Co.,    New    York. 

Reed  Mfg.  Co.,   Erie,  Pa. 

Wyman    &    Gordon.    Worcester,    Mass. 
Welding. 

Goldschraidt      Thermit   Co..   New     York. 

Standard  Welding   Co..   Cleveland,   O. 
Wire  Nail  and  Washer  Mchy. 

.\cme    Mchv.    Cii..    Cleveland.    O. 

National   Mchy.   Co..    TitBn.    O. 
Wood  Working  Machinery. 

Crescent   Mch.    Co..    Leetonia.    O. 

Fox   Mch.    Co.,    Grand    Rapids.    Mich. 

Seneca   Falls   Mfg.  Co.,   Seneca   Falls,   N.    Y. 
Wrenches. 

.\rmstrong   Mfg.   Co.,   Bridgeport,  Conn. 

Bemis  &   Call.    H.   &   T.    Co..   Springfield,    Mass. 

Billings  &  Spencer  Co.,   Hartford.   Conn. 

Bullard  Auto.    Wrench  Co..    Providence,    R.   I. 

J.  M.  Carpenter  Tap  &  Die  Co.,  Pawtucket,  R.  I, 

Coes    Wrench    Co.,    Worcester,    Mass. 

Greene,    Tweed    c&    Co.,    New    Y"ork. 

Keystone    Drop    Forge    Wks.,    Chester,    Pa. 

Reed  Mfg.   Co.,    Erie,    Pa, 

Trimont  Mfg.   Co..    Boxbury.    Mass. 

Whitman   &  Barnes   Mfg.   Co..   Chicago,   111. 

J.    H.    Williams   &   Co.,    Brooklyn,    N.    Y, 


For  Alphabetical  Index, 


Page  20. 


"The    Latshaw" 

Split 
Steel 
Pulley 


Strong 
Simple 
Compact 


dilTe 


"The  Latshaw"  i: 
pulleys,  and  diiTerent  in  the  right  way.  it  is 
made  of  best  special  steel  throughout^  strong 
hub,  solid  steel  arms  mechanically  secured  to 
the  rim,  and  is  a  perfect  transmitter  of  power. 
Will  pull  more  load,  stand  higher  speeds  and 
is  the  safest  pullev  made.  Easily  adjusted; 
adapted  for  single  or  double  belts.  Quick  de- 
liveries.    Write  for  price  list. 

LATSHAW  PRESSED  STEEL  PULLEY  CO. 

Pittsburg,  Pa.,  U.  S.  A. 


September,  3906. 


MACHINERY. 


^^■^ 


a 


33 


BLISS 

CAN  CUT  DOWN  COSTS 

A  large  portion 
of  our  time  is  de- 
voted to  devising 
and  constructing 
special  tools  and 
mechanisms  for 
reducing  the  costs 
of  sheet  metal 
articles  and  parts. 

Look  over  your 
work.  It  is  quite 
likely  we  can  ma- 
terially cut  down 
the  cost  of  many 
articles  you  are 
manufacturing. 

It  will  pay  you 
to  write  to  us. 

Presses  for 
every  purpose. 


ROLL    FEED    PRESS 


E.  W.  BLISS  CO. 

5  ADAMS  STREET,  BROOKLYN,  N.  Y.,  U   S.  A. 

Chicago  Aeenls:  The  Stiles-Morse  Cu 
European  Headquaners;  4  Kue  Hi 


FOX  TRIMMERS 


HERE'S  A  NEW  ONE 

GET  BULLETIN  49 


FOX    MACHINE    CO. 

8 1  5-82S  N.  Front  St.,  Grand  Rapids,  Mich. 
COMPLETE    PATTERN    SHOP    EQUIPMENTS 


"Little  Giant" 
Screw  Cutting'  Tools 

Are  simple,  durable,  practical  and  noted  for 
the  accuracy  with  which  they  do  their  work. 
For  good  work,  quick  work  and  work  that  will 
do  you  credit,  specify  tools  with  this  trade  mark 


"Little  Giant"  Adjustable  Dies  are  strong,  perfectly  ad- 
justed and  guaranteed  not  to  strip  the  threads.  "Little 
Giant"  Taps  are  made  in  all  styles  and  sizes,  smooth 
cutting,  rapid,  and  give  long  service.  "Little  Giant" 
Screw  Plates — perfect  threads  at  a  single  cut — produce 
more  work  with  less  e.xertion  than  any  others. 

Our  Catalogue  may  help  you. 

Wells  Brothers  Co.,  Sill??;*"  a. 

New  York  Store,  56  Reade  St.        London  Store,  149  Queen  Victoria  St. 
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Screw  Drivers 


Especially  for 
MACHINISTS 


Drop  Forged  from 
the  best  Tool 
Steel 


Spring 
Tempered. 


Nicely  Finished. 
Hard  Wood  Handles. 


The  Billing's  (Si 
Spencer  Company 

Hartford,  Conn. 


When  Speed  and 
Power  are  Right  the 
OriUs  Don't  Break. 


saving  in    drills 
alone,  therefore,  will 
more  than  pay  for  the 
installation  of  the 
KNECHT  FRICTION 
SENSITIVE  DRILL, 
the   manv  other 
atases     will     be 
gain.    Don't  you 
think    it   would   pay 
you    to   investigate? 
Our  book  is  ready. 

The  KNECHT  BROS.  CO. 

Beekman  &  KnoxSts., 

CINCINNATI,  0. 

Schacbardt  &  Schatte. 
Berlin^  Vienna.  St. 
Petersbnre  Slocliliolin, 
Alfred  H.  Schulte.  Co 
loffoe,  Brassels,  Llelie, 
Milan,  Paris.  R.  S. 
StokviaA  Zonen.  kgertta 
for  Holland  and  the 
Datch  East  Indies. 
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GOES  WRENCHED 

Steel  Always  R.eliable 


GOES  WRENGH  GO.,  Worcester.  Mass. 

Or,  J.  H.  Graham  &  Co.,  J.  C.  McCarthy  &•  Co.,  New  York. 


Nicholson  File  Company 

General  Offices,  Providence,  R.  I.,  U.  S.  A. 


MANUFACTURERS  OP 


NICHOLSOIM 

FILES  AND  RASPS 

ALSO  THE  FOLLOWINQ  WELL  KNOWK  FACTORY  BRANDS: 


KEARNEY  &  FOOT 
GREAT  WESTERN 
J.  BARTON  SMITH 


ARCADE 
EAGLE 
"X.  F." 


AMERICAN 
McCLELLAN 
COLD  MEDAL 


The  W.  A.  Wilson  Machine  Co. 

ROCHESTER,  NEW  YORK. 

ENGINEERS    AND      MACHINISTS 
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AN  EXPERIMENT  IN  INDUSTRIAL  TRAINING. 


THE3  APPRENTICESHIP  SYSTEM  OP  THE  GENERAL  ELECTRIC  CO.  AT  WEST  LYNN,  MASS. 


MAGNUS  W.  ALEXANDER. 


THE  industries  of  our  country,  especially  in  the  mechani- 
cal  lines,   have  grown   wonderfully   since   1893,   when 
the  nations    of  the   world  exhibited   the   products   of 
their  skill  at  Chicago  and  gave  thereby  a  new  Impetus  to  the 
ingenuity  and  enterprise  of  the  American  people.     The  whole 
industrial  life  of  the  country  has,  accordingly,  undergone  tre- 
mendous changes  withiu  the  last  decade.     Specialization  has 
become   the   established   principle   in   all    industries.     Where, 
heretofore,   an   all-round   artisan,  by   the   skill   of   his  hands, 
performed    the    differ- 
ent   operations    which 
created     the     finished 
product,    to-day    many 
different  machines, 
each  designed  for  one 
particular      operation, 
are   required  for  the 
wholesale  m  a  n  u  f  a  c- 
ture   of  a   single  arti- 
cle. 

It  would,  therefore, 
appear  that  the  all- 
round  skilled  artisan 
was  less  in  demand. 
This,  however  Is  not 
the  case.  The  enor- 
mous expansion  of 
modern  industries  de- 
mands a  larger  num- 
ber o'  skilled  work- 
men than  formerly  in 
spite  of  the  advanced 
degree  to  which  spe- 
cialization has  been 
carried.  The  intro- 
duction of  automatic 
machinery  and  spe- 
cializing processes 
calls  for  a  new  type 
of  skilled  employee, 
one  who  possesses  not 
only  manual  dexterity 
and  a  practical  knowl- 
edge of  the  principles 
underlying  his  work, 
but  also  an  under- 
standing of  the  ma- 
chine and  the  material  worked  upon,  together  with  the  ability 
to  repair  machinery  when  it  gets  out  of  order. 

When  manufacturers  began  to  realize  that,  through  the 
process  of  specialization,  they  were  enabled  to  use  a  larger 
proportion  of  unskilled  and  semi-skilled  workers  in  the  exten- 
sion of  their  business,  they  paid  less  attention  to  the  question 
of  constantly  renewing  the  supply  of  skilled  workers.  In  con- 
sequence of  this  the  scarcity  of  skilled  labor  has  become 
more  and  more  apparent  in  the  last  few  years.  In  the  me- 
chanical trades  especially  the  scarcity  has  reached  the  point 
where  the  further  development  of  American  industries  is 
seriously  threatened  if  proper  steps  for  relief  are  not  promptly 
taken. 

The  problem  which  has  thus  been  created  by  the  changed 
industrial  system  is  one  that  concerns  not  alone  the  manu- 
facturer; it  has  become  a  problem  of  the  State,  which  is 
charged  with  the  duty  of  educating  the  children  in  such  a 
manner  that  they  may  not  only  possess  the  instincts  of  good 


citizenship,  but  may  also  be  enabled  to  become  self-support- 
ing members  of  the  community.  Manufacturers  are  taking 
hold  of  the  problem,  principally  by  reviving  the  apprenticeship 
system  along  lines  which  meet  the  new  industrial  condi- 
tions. The  claim  often  made  that  the  apprenticeship  system 
is  dead  is,  therefore,  not  sustained.  It  would  be  correct, 
however,  to  state  that  the  "old"  apprenticeship  is  dead;  so 
are  the  old  factory  methods  dead,  and  the  old  ways  of  manu- 
facturing  also.     A    new    method    of    manufacture    has    come 

into  existence  and  a 
new  factory  system 
has  been  developed 
under  new  industrial 
conditions.  This  has 
necessitated  a  new 
system  of  apprentice- 
ship to  fit  the  altered 
conditions.  Appren- 
ticeship has  always 
existed,  for  a  new 
man  had  always  to  be 
(aught  the  trade.  But 
as  all  industrial  activi- 
ties to-day  are  being 
carried  on  under  more 
systematic  and  more 
centralized  leadership, 
so  do  we  find  that 
manufacturers  are  in- 
troducing a  more  sys- 
tematized apprentice- 
ship where  whole 
groups  of  boys  are 
initiated  into  a  trade 
under  centralized  di- 
rection. In  doing  so 
manufacturers  are 
partly  bridging  over 
the  gap  which  exists 
between  the  equip- 
ment  which  the  boy 
receives  under  the 
present  school  system 
and  that  which  mod- 
ern industry  demands 
of  him.    It  is  not  suf- 

Flg.  1.    An  Apprentice  and  ills  Machine.  „    .       ,  . 

ficient,  however,  to 
bridge  over  the  gap;  the  gap  ought  to  be  eliminated,  and  this 
is  essentially  a  function  of  the  school. 

What  causes  the  gap?  A  growing  lack  of  respect  for 
manual  work  and,  therefore,  a  diminishing  desire  to  learn 
trades  and  an  inadequate  training  of  those  who  wish  to  enter 
industrial  life  at  an  early  age.  The  schools  must  instill  the 
boys  with  interest  in  and  respect  for  manual  work  by  empha- 
sizing moi'e  than  they  do  now.  the  importance  of  hand- work, 
especially  in  the  lower  grades  of  the  schools.  Greater  num- 
bers of  boys  would  then  be  directed  into  the  mechanical  trades 
and  would  be  prevented  from  filling  poorly-paid  unskilled 
positions,  thereby  recruiting  the  army  of  the  unemployed 
whenever  a  slight  depression  disturbs  the  economic  conditions 
of  the  business  world. 

The  educational  system  should  then  accommodate  Itself 
more  fully  to  the  new  industrial  conditions.  The  efforts  of 
manufacturers  in  industrial  training  must,  after  all,  be  looked 
upon  as   experiments  only,  highly   important   however  as  an 
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immediate  remedy;  but  these  are  experiments  which  the 
State  ought  to  watch  with  a  deep  interest,  in  order  to  draw 
therefrom  proper  conclusions  as  a  sound  foundation  on  which 
to  build  the  right  system  of  industrial  education. 

One  of  these  experiments  is  the  apprenticeship  system  of 
the  General  Electric  Company  at  West  Lynn,  Massachusetts, 
which  I  shall  brieflj'  outline,  because  it  has  been  proved  suc- 
cessful since  its  inception  in  February,  1902,  and  in  some  of 
its  novel  features  contains  elements  of  adequate  industrial 
training.  Under  this  system,  boys  of  at  least  16  years  of  age 
with  a  grammar  school  education  are  indentured  as  appren- 
tices in  one  of  the  many  trades  which  are  practiced  at  the 
works  at  West  Lynn.  Applicants  have  to  serve  a  trial  period 
of    from    one   to    two    months,    during   which    time    they    are 
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under  the  close  scruciny  of  a  man  qualified  to  observe  the 
makeup  of  the  boys  as  to  mechanical  ability  and  general  dis- 
position. Only  those  who,  during  the  trial  period,  give  prom- 
ise of  becoming  good  artisans  with  a  fair  expectation  of  being 
able  to  occupy,  at  some  future  time,  leading  positions  in  the 
factory  organization,  are  allowed  to  sign  the  regular  appren- 
ticeship agreement.  This  agreement  provides  for  a  service 
of  four  years,  during  which  time  appi-entices  are  paid  fair 
wages  along  a  progressive  schedule,  and  are  given  every  op- 
portunity to  learn  the  mysteries  and  arts  of  the  particular 
trade  to  which  they  have  been  indentured.  The  wage  schedule 
is  set  so  that  each  boy  can  be  self-supporting  from  the  begin- 
ning, even  during  the  trial  period.  In  round  figures,  appren- 
tices are  paid  during  this  period  and  during  the  first  six 
months  $4.50  per  week;  during  the  second  six  months  ?5.60 
per  week;  during  the  second  year  $6.70  per  week;  during  the 
third  year  $7.80  per  week;  and  during  the  fourth  year  $9.25 
per  week,  with  a  cash  bonus  of  $100.00.  dependent  on  the 
successful   termination   of   the   apprenticeship. 

The  aim  of  the  General  Electric  Company  is  not  only  to 
develop  skilled  machinists  and  tool-makers,  carpenters  and 
pattern-makers,  iron,  steel,  and  brass  moulders,  instrument 
makers  and  electrical  workers,  but  also  to  develop  a  class 
of  artisans  from  which  men  may  be  chosen  for  leading  posi- 
tions in  the  factory,  such  as  assistant  foremen,  foremen,  mas- 
ter-mechanics and  superintendents.  To  hold  such  positions 
requires  more  than  the  dexterity  of  the  hand:  a  familiarity 
with  the  practical  sciences  involved  and  a  knowledge  of  the 
ways  and  means  of  conducting  the  work  In  a  businesslike 
manner,  become  an  essential  part  of  the  equipment. 

The  Theoretical  School 
The  General  Electric  Company  has,  thei-efore,  recognized 
the  necessity  of  educational  instruction,  given  along  with  the 
manual  instruction,  in  such  a  manner  that  the  apprentices 
may  apply  every  day  in  the  factory  what  they  learn  in  the 
study  room.  This  happy  correlation  of  theory  and  practice 
cannot  fail  to  produce  satisfactory  results,  especially  since 
the  theoiy  is  explained  in  an  eminently  practical  way  and 
til'    ■rai'.ir'al  work  is  conducted  along  educational   lines. 

;',ttend  theoretical  school  twice  a  week,  each  ses- 


sion lasting  21-i  hours.  These  sessions  take  place  during 
working  hours — at  the  present  time  in  the  latter  part  of  the 
afternoon — and  appi-entices  are  paid  the  same  wages  during 
the  school  hours  that  they  would  receive  if  they  were  working 
at  the  bench  or  at  the  machine.  Those  .of  the  boys  in  whom 
therefore  the  commercial  spirit  predominates,  will  be  just 
as  anxious  to  go  to  school  as  those  who  are  really  desirous  of 
educational  development. 

The  comparatively  small  amount  cf  time  devoted  to  instruc- 
tion does  not  permit  the  instructors  to  go  very  deeply  into 
the  subjects  which  are  taught.  In  fact,  a  large  part  of  the 
teaching  is  only  a  review  of  some  of  the  grammar  school 
work,  applied,  however,  to  practical  factory  conditions.  Our 
public  schools  have  taught  the  boy  a  great  amount  of  knowl- 
edge and  have  committed  to  his  memory  many  rules  and  for- 
mulas, but  when  it  comes  to  the  application  of  this  knowl- 
edge and  of  these  formulas  to  practical  uses,  boys  often 
find  themselves  "up  against  it,"  because  they  have  not  ac- 
quired the  faculty  of  independent  and  logical  thinking.  The 
leview  aims  then  to  instill  into  the  boy  this  habit  of  indepen- 
dent and  logical  thinking;  but  while  it  refreshes  his  memory 
on  the  elementary  'sciences  of  the  grammar  school  programme 
and  teaches  him  the  application  of  these  sciences,  it  also 
gives  him  an  insight  into  technology.  He  is  made  to  become 
familiar  with  technical  terms,  technical  processes,  the  ma- 
terials used  in  the  factory  and  the  finished  products  manu- 
factured. 

All  problems  are  of  a  concrete  nature  and  deal  with  ma- 
terials, apparatus  or  parts  thereof,  which  are  used  in  the  fac- 
tory. The  teacher  is  obliged  to  hold  in  his  hand,  as  it  were, 
the  material  or  apparatus  of  which  he  speaks,  and  to  explain 
briefly  the  nature  and  use  of  the  object.  There  is  no  better 
aid  to  the  understanding  or  better  help  to  the  retentive  mem- 
ory than  to  demonsti'ate  "ad  oculos."  The  course  of  study 
embraces  mathematics,  physics,  technology,  and  mechanical 
drawing. 

Mathematics:  This  subject,  as  taught,  covers  arithmetic 
and  algebra,  plane  and  solid  mensuration  and  trigonometry. 

Arithmetic  and  algebra  are  taught  alternately  as  far  as 
each  process  is  concerned,  beginning  with  the  elementary 
processes  in  whole  numbers,  decimals  and  common  fi'actions 
and  continuing  through  percentage  calculations  and  problems 
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in  ratio,  simple  and  compound  proportion,  square  and  cube 
root,  leading  on  to  the  application  cf  these  subjects  in  useful 
formulas.  These  are  given  to  the  boys  as  facts  to  be  accepted 
for  the  present,  but  which  will  come  up  again  later  on  in  the 
teaching  of  physics,  thus  making  the  study  of  that  science 
much  easier.  The  alternating  of  arithmetic  and  algebra  has 
proved  an  undoubted  success,  in  that  it  makes  the  school  woi-k 
more  interesting  to  the  boy  and  calls  into  play  his  reasoning 
faculties  right  from  the  beginning. 

Mensuration  is  dealt  with  similarly  in  that  it  teaches  the 
properties  of  straight  lines  and  angles,  planes  in  space  and 
solids,  like  triangles,  polygons  and  prisms,  circles  and  cyl- 
inders,   ccnes   and    spheres.     The    knowledge   thus   gained    is 
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applied  to  practical  problems  in  figuring  weights  of  machine 
parts  and  whole  machines. 

Only  a  short  time  is  devoted  to  trigonometry,  which  deals 
principally  with  angular  measures,  and  the  properties  of  right 
and   oblique   triangles. 

As  stated  before,  only  concrete  examples  applicable  to  fac- 
tory conditions  are  given,  which,  together  with  the  method 
of  teaching  algebra  and  arithmetic  alternately,  keeps  tUe 
boys'  interest  in  the  school  wide  awake.  It  is  but  a  test  of 
the  boys  memory  to  ask  him  for  the  cubical  contents  of  a 
cylinder  lo  inch  in  diameter  and  25  inches  long,  but  it  is 
an  entirely  different  test  if  we  put  the  same  problem  in  the 
following  manner: 

"A  machine  shop  is  ordered  to  produce  35  steel  pins,  each 
of  which  is  to  be  lo  inch  in  diameter  by  %  inch  long.     The 


of  the  Apprentice  Shop. 


pins  are  to  be  cut  from  a  long  steel  rod  and  the  tool  for  cut- 
ting off  will  waste  1/16  inch  material  between  each  two  pins. 
What  will  be  the  weight  of  the  steel  rod  required?" 

This  is  a  problem  which  we  meet  in  every-day  factory  life 
and  wnich  involves  nothing  else  than  plain  multiplication 
and  addition.  It  is  simply  a  question  of  multiplying  35,  the 
number  of  pins,  by  %  inch,  the  length  of  each  pin,  and  adding 
to  it  34  times  1/16  inch,  as  the  amount  wasted  by  the  cutting- 
off  tool.  The  result  will  give  the  length  of  the  steel  rod  re- 
quired, which  must  now  be  multiplied  by  the  area  of  a  la-inch 
circle  in  order  to  obtain  the  proper  cubical  contents  which, 
when  multiplied  in  turn  by  the  specific  weight  of  steel  (a 
figure  which  we  give  to  the  boy),  will  give  the  total  weight 
of  the  steel  rod. 

Now  we  could  ask  the  boy  who  has  this  particular  prob- 
lem in  hand  for  the  result  of  his  calculation,  and  tell  him 
that  he  is  wrong  if  he  does  not  obtain  the  proper  figure;  this 
procedure  may,  however,  create  an  attitude  of  antagonism 
toward  the  teacher.  We,  therefore,  hand  the  boy  a  pair  of 
scales,  by  which  he  may  check  his  own  results.  He  will  feel 
rather  ashamed  if  the  scales  tell  him  that  he  is  wrong  and  he 
will  immediately  recalculate  the  problem  with  the  earnest  de- 
sire to  arrive  at  the  correct  figure.  The  boy  has,  so  to  speak,  a 
greater  confidence  in  the  veracity  of  the  scales  than  in  the 
veracity  of  the  teacher. 

Physics  covers  mechanics,  applied  engineering,  heat,  mag- 
netism and  electricity. 

Mechanics  deals  with  elementary  machines,  such  as  simple 
and  compound  levers,  the  inclined  plane,  wheel  and  axle, 
screw,  pulley,  and  wedge  and  with  the  combination  of  these. 
We  deduce  the  general  laws  underlying  elementary  machines 
from  experiments  made  on  models,  and  clinch  the  knowledge 
thus  gained  by  the  solution  of  practical  problems  involving 
the  use  of  these  elementary  machines. 

Applied  engineering  deals  with  the  review  of  mechanics 
and  mathematics  on  problems  which  factory  foremen  have  to 
solve,  such  as  the  calculating  of  proper  gears  to  put  on  a 
lathe  in  order  to  obtain  certain  cutting  speeds.  This  gives 
an  opportunity  to  explain  the  nature  and  use  of  a  lathe  and 


incidentally  to  explain  the  general  laws  which  govern  friction 
and  lubrication,  work,  energy,  power,  etc. 

Magnetism  and  Electricity  is  taken  up  in  a  similar  way 
by  laboratory  experiments,  from  which  the  general  laws 
are  deducted.  Our  whole  factory  serves  as  a  big  laboratory; 
this  being,  perhaps,  a  finer  and  more  complete  laboratory  than 
any  educational  institution  can  boast  of. 

Technology,  in  the  beginning,  is  an  effort  on  our  part  to 
correct  some  of  the  glaring  detects,  where  such  exist,  in  spell- 
ing and  English  composition.  Unfortunately  "steel"  is  too 
often  spelled  "steal."  We  acquaint  the  boys  with  the  spell- 
ing of  technical  words  and  then  instruct  them  to  express 
themselves  orally  and  in  writing  in  a  clear  and  concise 
manner.  This  instruction  is  elaborated  by  the  dictation 
of  short  essays  on  the  properties  and  uses  of  the  differ- 
ent materials  with  which  the  engineer  has  to  deal,  and  of  the 
different  apparatus  which  our  company  manufactures.  Oc- 
casionally the  boys  are  asked  to  write  short  compositions 
explaining  why  certain  materials  ought  to  be  used  for  the 
construction  of  certain  machine  parts  and  machines.  Tech- 
nology in  the  advanced  classes  is  given  in  the  form  of 
lectures  by  our  engineers  and  shop  foremen  on  such  subjects 
as  the  care  of  machines,  the  principles  of  pattern-making  and 
foundry  work,  the  methods  used  in  stock-keeping,  etc. 

Mechanical  Drawing,  to  which  a  large  portion  of  the  time 
in  school  is  devoted,  is  considered  a  very  important  subject. 
First  a  brief  course  in  free  hand  sketching  is  given;  the  art 
of  free  hand  sketching  of  geometrical  figures  is  not  sufficiently 
developed  in  our  schools  or  even  in  our  higher  schools  of 
technical  learning,  although  it  is  a  very  important  equip- 
ment for  anyone  engaged  in  industrial  pursuits,  whether  he 
is  a  skilled  workman  or  a  foreman,  or  occupies  a  position  as 
an  engineer  or  superintendent.  After  this  follows  a  course  in 
mechanical  drawing,  which  includes  Instruction  in  descriptive 
geometry  and  teaches  the  proper  handling  of  drawing  and 
measuring  instruments,  the  making  of  straight  and  curved 
lines,  geometrical  constructions,  and  orthographic  projection. 
Then  follows  a  course  in  machine  design,  where  boys  are  given 
parts  of  machinery,  such  as  bolts,  and  screws,  shafts  and  pul- 
leys and  pieces  of  like  description,  which  they  are  obliged  to 
measure  by  means  of  calipers,  scales  and  micrometers,  in 
order  to  make  proper  free  hand  sketches  with  the  necessary 
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dimensions.  These  free  hand  sketches  serve  as  a  basis  for 
making  regular  mechanical  drawings  with  elevation,  plan,  and 
cross-sectional  views.  The  last,  and,  from  our  standpoint,  the 
most  important  part  of  mechanical  drawing,  deals  with  tool 
design.  It  develops  the  ability  to  design  the  auxiliary  tool 
eqtiipment  required  for  specific  operations  in  manufacture  on 
a  large  scale.  A  flange  coupling,  for  instance,  contains  4  holes 
which  may  be  drilled  accurately  and  quickly  by  semi-skilled 
workmen  if  an  appropriate  jig  or  holder  is  provided  therefore. 
The  boys,  who,  by  this  time,  have  already  had  some  years  of 
shop  experience,  are  asked  to  design  such  a  jig  according  to 
their  own  ideas.    The  designs  produced  indicate  the  individuai 
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mechanical  ingenuity  of  the  different  boys  and  are  discussed 
by  the  teacher  from  the  standpoint  of  good  and  bad  features 
of  design.  This  part  of  mechanical  drawing  is  not,  and  for 
that  matter  cannot,  very  well  be  taught  in  the  public  schools, 
although  a  proper  knowledge  of  it  is  of  very  great  assist- 
ance to  a  sliilled  journeyman,  foreman,  superintendent,  or  en- 
gineer. 

This  in  the  main  covers  our  school  programme,  which  is 
carried  out  by  instructors  selected  from  those  of  our  own 
engineers,  draftsmen  and  foremen  who  have  pedagogical  abil- 
ity. We  select  the  teachers  from  our  own  staff  because  they 
know  what  our  factory  requires  and  can,  therefore,  impart 
this  specific  knowledge  to  the  boys  better  than  it  could  be 
done   by   professional    teachers   who  are   not   engaged   for   at 


Fig.  6.    Lathes,  Shapers  and  Grinding  Machines  in  the  School  Shop. 

least  part  of  their  time  in  the  actual  work  of  our  factory. 
We  bring  thus  the  factory  into  the  school  room,  as  we  have 
also  successfully  brought  the  school  room  into  the  factory, 
in  the  practical  instruction  which  we  give  to  the  apprentices. 

A  Special  Shop  for  Apprentices. 

It  is  the  usual  practice  in  apprenticeship  systems  to  assign 
a  boy  to  one  of  the  factory  departments,  in  which  the  fore- 
man or  his  assistants  are  supposed  to  teach  him  the  particular 
work  of  the  department.  He  is  then  transferred  to  another 
department  for  the  purpose  of  learning  the  different  kinds  of 
work  performed  there.  It  is  easily  realized  that  shop  fore- 
men and  their  assistants  are  very  often  not  qualified  to  im- 
part knowledge  in  a  satisfactory  manner,  and,  besides,  very 
often  cannot  give  the  apprentices  the  opportunities  that  will 
lead  to  the  quickest  and  best  results.  One  department  may 
be  busy  and  may,  therefore,  offer  to  the  boys  splendid  oppor- 
tunities, while  another  department,  due  to  productive  require- 
ments, may  have  only  a  small  amount  of  work  on  hand,  of  a 
kind  which  does  not  give  the  apprentices  a  really  good  chance. 

In  order  to  equalize  and  improve  these  conditions  and  thor- 
oughly initiate  all  the  boys  into  the  trade,  and  especially  in 
order  to  teach  the  work  in  the  best  manner,  we  have  set  aside 
a  small  shop  in  our  big  factory,  devoted  entirely  to  the  pre- 
liminary practical  instruction  of  the  apprentices.  This  ap- 
prentice training  room  which,  I  believe,  is  the  best  example 
of  a  trade  school,  is  presided  over  by  a  man  who  is  eminently 
qualified  by  training  and  capacity  to  launch  the  boys  upon  the 
right  course.  He  is  an  ingenious  mechanician  who  has  himself 
served  an  apprenticeship,  takes  a  deep  interest  in  the  boys, 
and  understands  how  to  guide  and  instruct  them  properly.  He 
has  the  opportunity  during  the  trial  period  to  study  closely 
the  boys'  makeup,  so  that  he  may  drop  from  the  course  all 
who  do  not  display  the  qualities  which  are  essential  for  a 
successful  career.  It  is  his  duty  to  develop  an  inventive  ca- 
pacity in  those  who  by  nature  are  endowed  with  inventive 
minds,  and  to  arouse  in  the  apprentices  interest  in  and  respect 
for  manual  work. 

The  training  room  contains  representative  machines,  some 
of  which  are  of  the  latest  design  and  are  modern,  up-to-date 


tools,  while  some  are  old  worn-out  machines  which  have  been 
rescued  from  the  scrap  heap.  It  is  understood,  and  it  is  al- 
most hoped,  that  these  old  machines  will  break  as  soon  as  the 
apprentices  try  to  perform  work  on  them  with  a  fair  degree 
of  speed.  Such  breakage,  however,  gives  a  splendid  oppor- 
tunity to  instruct  the  boys  in  the  repairing  of  machinery, 
which  is  the  best  instruction  which  can  be  given  them,  be- 
cause it  teaches  presence  of  mind,  self  reliance,  and  the  abilisy 
to  do  things.  An  apprentice  should  not  wait  for  a  new  gear, 
if  a  tooth  in  an  old  gear  breaks,  but  he  should  be  able  to  ap- 
ply the  dentist's  art.  if  necessary,  and  insert  a  new  tooth  in 
the  gear  and  make  the  wheels  go  around  again  without  much 
loss  of  time.  Some  of  the  old  machines  have  thus  been  re- 
paired and  repaired  until  to-day  they  have  become  good  rivals 
of  some  of  the  new  tools  which  have  been  bought  lately  direct 
from  the  tool  manufacturer. 

All  work  in  the  training  room  is  work  of  commercial  value, 
which  is  of  great  psychological  importance  in  the  develop- 
ment of  the  apprentices,  as  it  takes  them  out  of  the  sphere  of- 
laboratory  work  into  that  of  real  industrial  life.  It  undoubt- 
edly makes  a  difference  with  a  boy's  zeal  as  to  whether  he 
performs  some  work  that  is  to  be  a  plaything  only,  or  may 
even  go  into  an  exhibition  case,  or  whether  he  manufactures 
a  piece  which  has  a  useful  function  to  perform  in  some  ma- 
chine. 

A  Post-graduate  Shop  Course. 

Every  apprentice  has  first  to  enter  the  training  room,  where 
he  is  put  on  bench  work  and  then  on  work  on  simple  ma- 
chines, after  which  he  is  advanced  to  work  of  a  more  difficult 
character  on  simple  and  then  on  more  complicated  machine 
tools,  until  after  about  two  years'  time  he  has  sufficiently 
mastered  the  art  so  that  he  can  be  sent  into  the  different 
factory  departments  to  serve  the  last  two  years  of  his  appren- 
ticeship as  a  post-graduate  course,  where  he  may  acquire 
greater  skill  and  accuracy  on  a  greater  variety  of  work,  to- 
gether with  the  ability  to  meet  emergencies  as  they  arise. 

But  even  during  the  post-graduate  course  every  apprentice 
is  followed  up  by  the  man  in  charge  of  the  training  room,  who 
transfers  apprentices  from  one  department  to  another  as  seems 
advisable.  The  individuality  of  every  apprentice  begins  to 
show  itself  to  a  greater  degree  and  this  is  taken  into  account 


Fig.  7.    Apprentice  Patternmakers  at  "Work. 

in  directing  his  further  course  of  work.  Apprentices  are  now 
entirely  under  the  discipline  of  the  factory  foremen,  yet  they 
feel  that  their  former  instructor  continues  to  take  a  lively 
interest  in  them  and  that  they,  therefore,  may  go  to  him  for 
advice  and  encouragement.  The  foremen,  on  the  other  hand, 
co-operate  with  the  instructor  in  order  to  utilize  his  influence 
over  the  boys  to  spur  on  one  apprentice  to  greater  accuracy, 
another  to  greater  speed,  and  to  overcome  some  of  the  little 
difficulties  of  a  disciplinary  nature  that  are  liable  to  arise. 

We  have  at  present  about  75  apprentices  in  the  training 
room,  with  nearly  double  that  number  in  the  post-graduate 
course  in  the  factory.  Only  one  instructor  with  one  assistant 
looks   after   the   practical    instruction   in   the   training   room. 
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This  small  amount  of  supervision  is  made  possible  by  our 
method  of  training  the  boys  themselves  for  the  functions  of 
assistant  instructors.  When  a  young  apprentice  has  thor- 
oughly learned  an  operation,  the  turning  of  pulleys  for  in- 
stance, he  is,  as  a  rule,  required  to  break  in  a  new  apprentice 
on  this  kind  of  work  before  he  himself  is  allowed  to  be  taught 
by  a  still  more  advanced  apprentice  how  to  bore  pulleys.  The 
apprentice,  therefore,  is  pupil  to-day  and  teacher  to-morrow, 
then  pupil  again  and  then  teacher  once  more.  This  pro- 
cedure has  a  double  advantage;  the  boy  acting  as  teacher 
will  put  forth  his  very  best  effort  to  impress  favorably  his 
younger  co-worker  with  the  knowledge  which  he  has  already 
acquired,  and  the  young  recruit  will  not  hesitate  to  ask  his 
boy  teacher  questions  which  he  might  hesitate  to  ask  the 
regular  instructor.     The  boy  instructor  is  thus  educated  step 
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by  Step  along  lines  of  imparting  knowledge  to  others — a  quali- 
fication found  only  in  a  very  small  percentage  of  otherwise 
skilled  artisans — and  the  boy  recruit  sees,  immediately,  the 
possibi'ities  of  further  development  and  advancement.  Dur- 
ing the  last  few  weeks  of  their  stay  in  the  training  room, 
some  of  the  best  apprentices  act  as  regular  assistants  to  the 
instructor,  looking  after  the  discipline  of  the  room,  the  proper 
way  of  handling  orders,  and  the  general  supervision  of  the 
work. 

It  is  the  policy  of  the  General  Electric  Company  to  retain 
the  graduated  apprentices  in  its  service  and  whenever  a  "Cer- 
tificate of  Apprenticeship"  is  handed  to  a  boy  at  the  termina- 
tion of  his  course,  he  is  given  a  substantial  increase  in  his 
wages  and  is  encouraged  to  remain  as  a  full-fledged  journey- 
man and,  in  some  cases,  even  as  an  assistant  foreman. 


The  Southern  Engineer,  speaking  on  the  subject  of  cylinder 
lubrication,  mentions  a  certain  engine  builder  whose  pet  idea 
it  was  that  no  oil  is  needed  in  the  valve  chests  and  cylinders 
of  engines.  In  carrying  out  his  idea  he  was  accustomed  to  go 
to  the  extent  of  forbidding  the  use  of  oil  or  grease  when  bor- 
ing and  tapping,  claiming  that  if  no  lubricant  was  allowed 
to  touch  the  iron,  the  condensed  steam  would  adhere  to  the 
metal  and  take  the  place  of  oil  as  usually  used.  He  allowed, 
of  course,  no  holes  to  be  drilled  in  the  steam  pipe  of  the  en- 
stalled  in  a  local  plant  was  taken  apart  after  several  years'  use, 
stalled  in  a  local  plant  was  taken  apart  after  several  years  use 
and  the  cylinder  and  valve  seat  were  found  to  be  in  excellent 
condition.  No  perceptible  wear  could  be  detected  by, the  use 
of  calipers  and  straightedge.  While  this  is  very  good  proof 
of  the  engine  builder's  idea  that  oil  is  unnecessary  as  a  pre- 
ventative of  wear,  it  is  not  an  argument  for  abandoning  the 
use  of  a  lubricant  in  steam  engine  cylinders.  It  was  shown, 
when  the  indicator  was  applied  to  the  engine,  that  the  steam 
consumption  was  far  beyond  what  it  should  be.  After  several 
years'  use  under  the  conditions  just  described  a  lubricator  was 
attached  to  the  steam  pipe,  when  a  saving  of  one-third  of  a 
pound  of  coal  per  horsepower  per  hour  was  effected. 


CLAM  SHELL  OR  BLOCK  BRAKES. 

C.  p.  BLAKE. 

The  type  of  brake  known  as  the  clam  shell  or  block  brake. 
Fig.  3,  is  often  used  in  place  of  the  band  brake,  over  which  it 
possesses  the  advantage  of  even  wear  on  the  blocks,  and  posi- 
tive release,  although  not  possessing  so  great  gripping  power. 

The  cast  arms,  A  A^,  are  pivoted  at  o  to  the  frame  of  the 
machine,  and  carry  blocks  formed  to  grip  the  brake  wheel. 
Jjinks  L  connect  these  arms  to  the  bell-crank  B,  having  the 
floating  center  n. 

To  lay  out  this  brake  to  the  best  advantage,  draw  from  o 
lines  through  the  center  points  of  contact,  a  a„  on  the  rim  of 
the  wheel;  also  from  o  as  center  draw  arc  e  c,  cutting  these 
lines  at  points  e.  At  these  points  draw  tangents  to  arc  c  c, 
intersecting  at  u,  and  draw  u  s,  bisecting  angle  g  u  g'.  Select 
a  point  n  upon  «.  s  for  the  center  of  circle  &,  drawn  tangent  to 
e  g,  such  that  the  required  leverage  will  be  obtained  for  the 
brake  system  as  explained  later. 

Now  referring  to  Fig.  4,  which  is  a  diagram  of  Fig.  3,  we 
have  as  the  force  A  in  the  link  L, 

PX  sn 

A  = 

2ng 

n  being  the  instantaneous  center  for  the  bellcrank  B. 

This  force.  A,  resolves  into  d  and  m  as  shown,  only  one 
link  being  so  drawn  in  the  diagram,  although  both  links  are 
alike  in  this  respect.  The  arms.  A,  are  bent  levers,  fulcrumed 
at  a,  loaded  at  e  with  the  force  in  the  links,  and  at  o  by  the 
reaction  of  the  pivot. 

The  reaction  at  this  point  is, 

A  X  eo 
F  = 


00 


and  resolves  into  h  and 


Fig.  3.    Construction  of  the  Clam-shell  Brake 

Then  the  load  D  at  the  fulcrum  a  is. 
D  =  A  +  F 
and  D  resolves  into  a6  and  tf. 

This  is  also  true  of  the  lower  links  and  arms,  resulting  in 
Di  and  OiC].  Now  let  6c  represent  that  portion  of  the  weight 
of  the  arm  A,  link  L.  and  blocks  resting  upon.  a.  Then  we 
have  for  the  total  normal  force  at  o, 

B  =  aB  -f  6c 
and  at  Oj 

Bi  =  aiCi  —  6iCi 
also, 

B  -f  Bj  =  a6  -I-  (hc^ 

the  corresponding  horizontal  components  being  C  and  d. 


6 

Since  angle  JiaU  =  half  the  angle  y.  we  have 
B: 

also. 


y 

-.  D  COS 

2 
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but  since  Bt  =  B,  and  sin  (180'  -  2  o)  =  sin  2  o  we  hare 
B  sin  (a  4-  e) 


y 

B,  =  D,COS  — 
2 

These  two  forces.  B  and  B,.  multiplied  by  the  coefficient  of 
friction,  form  a  couple  acting  at  the  arm  a  a,  tending  to  retard 
the  rotation  of  the  wheel,  but  the  mistake  is  often  made  of 
taking  the  coefficient  as  the  tangent  of  the  angle  of  rest,  thas 
using  the  coefficient  of  statical  friction  instead  of  sliding  fric- 
tion, the  latter  being  the  sine  of  the  angle  of  rest.  (See  Weis- 
bach's  Theoretical  Mechanics,  page  33S.) 

When  the  brake  is  new  the  exact  nature  of  block  contact  is 
questionable,  and  must  be  considered  as  only  a  line  across  the 
face  of  the  blocks,  but  the  wear  on  the  blocks  brings  about 
very  early  such  a  condition  of  pressures  per  unit  area  that 
the  rate  of  wear  is  the  same  at  all  points  of  contact  between 
the  block  and  the  drum,  when  the  braking  force  will  be  in- 
creased as  shown  in  the  following  discussion. 

In  Fig.  .5.  let  OB  be  the  pressure  on  the  block,  with  no 
movement  of  the  brake  wheel,  and  resolve  B  into  its  compo- 
nents C  normal  to  the  block  surface  at  the  point  of  tangency. 

The  wheel  will  be  on  the  point  of  slipping  when  the  com- 
bined friction  at  s  and  t  is  just  equal  to  the  tangential  force 
P.  at  which  time  the  components  C  will  take  an  inclined  posi- 
tion, C,  and  Cj,  making  with  C  the  angle  e,  being  the  angle  of 


Pig.  4.    Skeleton  Diagrram  of  the  Clam-sbell  Brake. 

repose  for  the  materials  of  the  block  and  wheel;    (tan  S=:the 
coefficient  of  statical  friction). 

Resolving  Ci  into  its  components  ah  and  O^a  respectively 
normal  and  parallel  to  the  block  surface,  we  shall  have  the 
normal  pressure  represented  by  Ofi,  and  the  tangential  force 
(friction)  represented  by  a6^F,. 

But, 

F,  =  o!(  =  C,  sine. 

Likewise  we  have  at  t. 

F,  =  C.  sin  e. 
Then  the  total  friction  is, 

Fi=F^+  F^=  C,  sin  6  +  C,  sin  0  ={C^+  C,)  sin  e.       (2) 
From    equal    angles    having   parallel    sides   we   have    angle 
B,Oiit  =  a,    and   from   equal   angles  having  sides   respectively 
normal  we  have,  angle  «OiC.  =  d. 
Therefore, 

angle  B,  0,  C,  =  o  +  e 
and  likewise 

angle  Bj  O,  C,  =  a  -  $. 
Separating  the  small  Fig.  6,  from  Fig.  5,  we  have 

angle  A  =  180°  -  [(a  +  $)  +  {a  —  6)]  =  180°  —  2  o 
Then, 

Bi  sin  (a  +  8) 


C,  = 

sin  (3  a) 

and  in  a  like  manner  we  have. 

Bain  (a  -  e) 


C,  = 


Cs  = 


sin  ( -2  a   ) 


We  then  have  from   (2), 

'B  sin  (a  -r 


Bsin  (o  -  ff)' 


Fig.  5. 

sin  {a  +  6)  +  sin  (a  —  6) 


a  sin  o  cos  ( 


Therefore 

2  sin  o  cos  e  B  sin  e        2  cos  9  sin  9       Bsin  (2  9) 


F, 


d) 


2  sin  a  cos  o  2  a  cos  a  2  cos  o 

In  Fig.  5.  let  the  arc  st  be  divided  into  n  small  parts,  eg. 
whose  projection  upon  the  chord  st  is  kl. 

It  is  assumed  that  each  of  these  n  parts  transmits  its  share 
B 

—  of  the  pressure  from  the  block  to  the  drum.     Hence,  since 
n 

eg  is  infinitely  small,  we  have  from   (4)    the  friction  of  the 
two  parts  eg  and  e^g^  as 

B  sin  (2  8) 
F= 


II  2  cos  a 
But  angle    o    is  in  this  case  angle  eOf,  therefore 
B  sin  (2  8) 


»  2  cos  e  Of 


(5) 


(6) 


Pig.  6. 

But  from  equal  angles  with  respectively  normal  sides  we  have, 

e  li       k  I  s  t 

cos  eOf  =  cos  geh  =  —  =  —  = 

eg       eg       n  (eg) 
Substituting  in  (6) 

Bsin  (2  9)       B  sin  (2  9)  n  (e (?)       Bsin  (2  9) 
F= = = eg      (7) 


Then 


n  {eg) 


Bsin  (ie)                 Bsin  (2  8)  t  f 
2  F  = ^eg^ ^  (8) 


sin  (180°  -  2  o) 


2  s  t  -ist 

Now  putting  the  angle  tos  ^  2  a  \  and  expressing  values  of 
chord  and  arc  in  terms  of  a  we  have  the  chord  sf=2rsin,  o. 
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and  the  arc  */"=. 01745 


Substituting  these  values  in   (S) 


ZF 


B  sin  (2  6)  r  .01745  o        B  sin  (2  9)  .01745  a 


4  r  sin  a  2  sin  i 

The  moment  of  friction,  or  the  retarding  torque  is  then, 
sin  (3  9)     0.01745  a  k 


(9) 


RB 


RB  —  K 


(10) 


2  sm  o  a 

for  a  brake  of  one  block,  such  as  car  bralves,  and 
0.01745  o 

T=RBsin(2e)  =  RBkK  (11) 

sin  a 
for  two  bloclv  brakes,  such  as  shown  in  Fig.  3,  when 
T  =  torque  in  inch-pounds, 
B  =  pressure  on  blocks,  in  pounds, 
a  =  angle  at  drum  center  included  by  blocks, 
Spangle  of  rest  for  materials  of  drum  and  blocks, 
Jt  ==  radius  of  drum  in  inches, 
fc=:  sin  (3  a) 

0.01745  a 

K  — 

Sin  a 
The  following  chart  gives  values  of  k  and  E  corresponding 
to  the  small  range  of  values  of  6  and  a   usually  used  in  these 
brakes. 


The  bell  crank  B  is  quite  commonly  replaced  by  the  straight 
lever  giyt  shown  in  dotted  lines,  although  it  is  not  good  prac- 
tice, since  the  load  at  Qi  is 

Pxt(/ 
P  =  


and  at  g  is 


g  Lh 


P  +  V 


resulting  in  uneven  pressure  on  the  blocks,  the  upper  receiving 
the  greater  portion  by  the  amount  P  +  2«>,  if  w  is  that  por- 
tion of  the  weight  of  the  arms,  links  and  blocks  supported  at  o. 

A  better  method  is  to  keep  the  bell  crank  g^  n  g.  and  attach 
thereto  another  bell  crank  fc  by  a  link  /  as  shown  in  heavy 
lines.  Where  there  is  room  to  place  this  construction  beneath 
the  brake  as  shown,  it  makes  an  excellent  arrangement,  and 
equalizes  all  pressures  upon  the  blocks  except  that  due  to  the 
weight   of  the  parts. 

It  is,  of  course,  necessary  that  the  several  forces  and  their 
resultants  and  reactions  should  form  a  balanced  system,  and 
that  we  should  know  the  amount  and  direction  of  the  resultant 
pressures  upon  the  pivot  point  o,  and  the  wheel  shaft  0. 

Letting  T  =  the  retarding  torque  in  inch-pounds,  as  before, 
we  have  in  Fig.  3 
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Chart  for  Use  in  Designing  Clam-shell  Brakes 


Example:  A  brake  having  two  wooden  blocks  subject  to 
pressures  of  500  pounds,  and  a  cast  iron  drum  20  inches  diam- 
eter, the  angle  2  a  included  by  each  block  being  60  degrees, 
a  being  30  degrees,  and  the  coefficient  of  statical  friction  being 
0.25  corresponding  to  an  angle  of  rest  of  14  degrees. 

The  readings  of  the  chart  tor  the  problem  are  shown  in 
heavy  lines,  and  we  find  k  =^  0.4G9  and  K  =  1.047. 

Then  from   (11) 

r  =  10  X  500  X  0.469  X  1.047  =  2,455  inch-pounds. 

Fig.  3  shows  no  device  for  adjustment  for  wear.  This  is 
accomplished  in  many  ways,  but  should  always  be  of  the  na- 
ture of  an  equalizing  device.  This  prevents  putting  adjust- 
ment into  links  L  as  is  sometimes  done,  it  being  impossible 
to  adjust  the  two  blocks  evenly  by  this  method. 

The  point  F  being  a  floating  center,  as  shown,  automatically 
adjusts  evenly  for  wear,  and  when  this  construction  is  fol- 
lowed no  further  adjustment  is  necessary. 


P  = 


T 

k 

Pr 

k 


Thus  we  have  upon  pivot  o  the  known  forces  E,  p,  F.  and  F,, 
and  their  resultant  is  R  as  shown. 

Upon  0  we  have  G  =  C  +  Ci,  P  ^  the  force  applied  at  s,  and 
H  =  the  weight  of  the  wheel  and  parts,  and  the  resultant  R^ 
is  as  shown. 

The  point  0  may  be  placed  below  the  wheel  making  the  axis 
a  Oj  horizontal,  the  arms  H  falling  apart  by  gravity  when  re- 
leased, and  when  the  arms  are  not  heavy  enough  to  do  this 
without  having  one  of  them  bear  against  the  wheel  while  the 
other  is  free,  light  springs  may  be  attached  to  points  e  to  keep 
them  apart  when  released. 
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The  arms  are  sometimes  extended  so  that  points  e  may  be 
connected  by  a  spring  which  sets  the  brake,  the  release  be- 
ing made  by  toggles  separating  the  arms  when  applied.  The 
wheels  of  these  brakes  may  be  made  V-shaped,  as  explained 
for  band  brakes,  and  the  same  formula  and  table  for  the  in- 
creased braking  power  applies.  The  blocks  fc  are  often  made 
to  embrace  a  larger  portion  of  the  wheel  than  shown,  some- 
times nearly  180  degrees. 

In  Fig.  7  are  shown  several  types  of  this  brake,  the  fixed 
points  being  shown  by  a  dot  within  a  circle,  and  the  floating 
points  by  a  plain  dot.  At  A  is  shown  a  brake  useful  when 
there  is  no  convenient  way  of  pivoting  the  arms  to  the  frame 
at  u.  The  bell-cranks  ace  and  lever  m.  n  are  pivoted  as  shown 
but  the  point  u  is  fixed  in  space  only  by  its  geometrical  rela- 
tions to  points  a.  Since  the  arcs  s  and  t,  struck  from  the 
points  a,  cross  at  u,  it  is  evident  that  the  point  u  becomes 
fixed  in  its  relation  to  points  c  where  the  system  is  connected 
to  the  frame,  and  thus  u  is  the  fulcrum  of  the  arms  E,  al- 
though not  the  point  which  receives  the  thrust  of  the  brake 
arms,  this  being  taken  at  points  c. 

At  B  is  shown  a  good  type  of  brake,  the  feature  being  that 
both  arms  act  as  tension  members  in  transferring  the  brak- 
ing force  to  the  fixed  points  c. 


pulsion  from  the  screw  propellers.  The  extra  apparatus  re- 
quired for  reversing  is  also  considered  to  be  a  disadvantage. 
The  reversing  turbines  must  be  of  high  power  to  change  the 
direction  of  motion  of  a  large  steamer,  and  they  must  at  the 
same  time  be  economical,  and  this  requires  machinery  which 
compares  in  size  and  complication  with  the  apparatus  used 
for  the  forward  motion.  For  war  vessels  the  turbine  has  the 
added  disadvantage  of  being  a  one-speed  machine.  The  war 
ship  should  be  able  to  cruise  economically  at  a  comparatively 
low  speed,  keeping  a  large  reserve  power  in  readiness  for 
high  speed  when  in  action.  To  run  a  turbine  for  any  length 
of  time  at  a  rate  much  less  than  its  normal  one  means  a  great 
drop  in  economy.  A  method  suggested  by  Dr.  Riedler  recom- 
mends the  employment  of  special  electric  motors,  gas  or  oil 
engines  for  slow  cruising,  employing  the  turbine  only  for  full 
speed  or  for  work  requiring  a  maximum  efficiency.  The  larg- 
est and  practically  the  only  large  marine  turbine  in  Germany 
is  the  6,000-horsepower  engine  of  the" steamship  Kaiser  in  the 
Island  traffic  service  of  the  Hamburg-American  line,  and  this 
engine  was  constructed  by  the  Allgemeine  Electricitaats-Gesell- 
schaft  on  their  own  account  and  was  placed  on  the  vessel  with 
the  expectation  that  the  steamship  company  would  ultimately 
purchase   it.     The  German   navy   has  only  one  small  cruiser 


Pig.  7.    Various  Types  of  Olam-sheU  or  Block  Brakes. 


At  C  is  a  brake  set  with  a  toggle  composed  of  two  bent 
levers,  a  b  d,  fixed  at  d;  the  points  a,  being  forced  apart,  press 
down  on  the  upper  arm  E,  and  pull  up  on  the  lower  arm  E  by 
means  of  the  rod  en.  The  toggle  forms  an  equalizing  device, 
so  that  only  one  adjustment  is  necessary. 

Types  of  this  brake  are  often  seen  on  electric  traveling 
cranes  in  connection  with  solenoid  operating  devices,  where 
they  are  mostly  used  as  motor  brakes  to  absorb  the  energy  of 
the  heavy  rotating  armature,  and  bring  the  motor  promptly  to 
rest  upon  the  current  being  broken. 

The  solenoids  on  all  such  brakes  are  connected  in  series 
with  the  motor,  so  that  when  the  motor  is  supplied  with  cur- 
rent, the  solenoid  releases  the  brake  to  allow  the  motor  to  hoist 
and  when  the  current  is  broken  the  solenoid  becomes  Inactive 
and  allows  the  brake  to  be  applied,  either  by  springs  or  by 
gravity  of  a  weight. 

In  placing  these  brakes  upon  a  machine  in  which  the  source 
of  power  possesses  great  inertia,  as  the  armature  of  an  elec- 
tric motor,  the  brake  should  be  placed  as  near  the  source  of 
power,  and  as  far  from  the  load  as  possible,  thus  giving  the 
heavy  rotating  parts  on  the  power  side  a  minimum  advantage 
over  the  brake,  while  giving  the  brake  the  maximum  advan- 
tage over  the  load  through  the  gearing. 
*     *     * 

THE  GERMANS  AND  THE  MARINE  STEAM 
TURBINE. 
The  German  attitude  of  conservatism  toward  the  marine 
steam  turbine  is  a  subject  of  comment  on  the  part  of  a  Ger- 
man correspondent  of  the  Times  E'ngineering  Supplement. 
The  German  engineers  feel  that  there  are  a  number  of  diffi- 
culties yet  to  be  overcome  before  this  form  of  engine  can  be 
considered  a  commercial  success.  The  principal  objection  is 
the  great  speed  at  which  it  revolves,  a  speed  which  can  only 
t>€  reduced  at  the  cost  of  efficiency.  Even  when  reduced  so 
far  as  practicable,  it  is  yet  too  great  to  obtain  economical  pro- 


and  one  torpedo  boat  equipped  with  turbines  for  experimental 
purposes.  The  official  reports  show  very  unsatisfactory  re- 
sults, but  there  is  no  reason  to  believe  that  these  are  entirely 
due  to  the  use  of  the  turbine,  and  they  seem  scarcely  to  justify 
the  pessimistic  judgment  now  current  in  German}-  with  re- 
gard to  the  replacement  of  piston  engines  by  turbines  on  ships, 

*  *     * 

CALCULATING  CENTRIFUGAL  FORCE. 

When  the  total  centrifugal  force  has  been  calculated  for  a 
flywheel  rim  the  result  is  analogous  to  that  obtained  when 
the  total  internal  pressure  acting  on  a  certain  length  section 
of  steam  boiler  shell  is  figured.  But  in  neither  case  is  the 
total  the  disruptive  force  acting  to  tear  the  parts  asunder. 
For  example,  the  total  internal  pressure  on  an  inch-long 
section  of  boiler  shell  50  inches  diameter  (157  inches  circum- 
ference), pressure  100  pounds  per  square  inch.  Is  15,700 
pounds.  The  actual  bursting  or  tangential  stress  Is  15,700  -=- 
IT  =  5,000  pounds;  this  bursting  stress  is  resisted  by  two 
thicknesses  of  the  shell,  one  on  each  side.  In  the  case  of  the 
flywheel  the  total  centrifugal  force  developed  in  the  rim  as  cal- 
culated by  the  formula  F  =  0.000341  WRn'  must  be  divided  by 
ir  to  get  the  measure  of  disruptive  force.  These  remarks  are 
made  in  comment  on  the  article  published  in  the  August 
issue ;  a  wrong  inference  might  be  drawn  from  the  paragraphs 
illustrating  the  use  of  the  data  sheet  diagrams  as  nothing 
was  said  to  indicate  that  the  total  centrifugal  force  must  be 
divided  by    t  to  get  the  bursting  force  acting  in  the  rim. 

*  *     * 

Large  quantities  of  postage  stamps  are  annually  used  for 
the  transmission  of  small  sums  by  mail  because  of  their  con- 
venience and  safety.  But  it  is  a  practice  not  in  high  favor 
with  firms  getting  them,  for  stamps  are  frequently  received  in 
almost  unusable  condition,  especially  in  hot  weather.  A  con- 
venient form  in  which  to  send  stamps  by  mail  and  one  which 
practically  assures  their  receipt  in  good  order  is  in  the  shape 
of  the  stamp  book  now  provided  at  all  post  offices  in  12-,  24- 
and  4S-stamp  books,  all  in  2-cent  denomination. 
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PLANING  A  SMALL  MACHINE  PART. 

H.  P.  FAIRFIELD. 

The  planer  is  in  some  respects  one  of 
the  most  Interesting  of  machine  tools. 
To  quickly  secure  the  pieces  to  be  ma- 
chined in  such  a  manner  as  avoids 
springing  them,  and  at  the  same  time 
hold  them  fixed  and  firm  against  the 
thrust  of  the  cutting  tool,  is  seldom  as 
simple  a  proposition  as  it  might  seem 
to  be.  The  tool,  while  the  cut  is  being 
made,  tends  to  slide  the  work  along 
the  planer  table  In  two  directions  for 
the  horizontal  plane,  and  beside  this 
there  is  a  tendency  for  the  tool  to 
tilt  or  tip  the  work.  Any  holding 
H.  p.  Fairfield.  of   the   work   must,   therefore,   provide 

against  it  moving,  first,  along  the 
direction  of  the  cut;  second,  across  the  planer  table  due  to 
the  pressure  of  the  cut  or  feed,  and  third,  to  prevent  any 
tilting.  To  furnish  a  method  of  fastening  the  work  that  pro- 
vides for  all  these,  and  yet  admits  of  quick  handling,  is  that 
which   in  a   manner  differentiates  one  planer  hand  from  an- 


of  the  string  usually  spoils  all.  In  so  far  as  the  cutting  op- 
erations on  the  planer  go,  they  are  usually  simple  in  their 
character,  and  should  be  easily  mastered.  As  already  hinted 
at,  it  is  the  ability  of  the  workman  as  regards  fastening,  or 
holding  his  work,  that  counts. 

In  the  half-tones  herewith  are  shown  the  planer  opera- 
tions as  performed  upon  a  simple  machine  part — a  cap  box. 
No  special  methods  for  holding  are  shown,  as  all  the  fasten- 
ings used  for  holding  this  piece  are  those  in  common  use  for 
many  other  pieces,  distinctly  different  in  their  outlines.     Fig. 


Fig.  1.    A  Pile  of  the  Finished  Parts. 

other.  Where  the  number  of  like  pieces  Is  large.  It  usually 
pays  to  design  special  jigs  and  fixtures  with  which  to  hold 
the  work.  This  is  especially  true  of  small  machine  parts,  and 
the  fixtures  are  usually  designed  to  hold  a  considerable  num- 
ber of  pieces  at  one  setting.  Held  in  this  way.  setting  the 
tool  accurately  for  one  piece  sets  it  for  the  whole  string  of 
pieces,  as  it  is  termed.    On  the  other  hand,  spoiling  one  piece 


Fig.  2.    Planer  Chuck  Used  for  Holding  the  Caps. 


Howard  r.  Fairfield  was  born  at  Patten,  Me.,  in  1868.  He 
served  an  apprenticeship  with  the  S.  A.  Woods  Machine  Co.,  Boston 
Mass.,  and  has  worked  for  the  Boston  &  Albany  Railroad  and  the 
Goodyear  Shoe  Machine  Co.  Some  years  ago  Mr.  Faijfleld  left  the 
commercial  machine  shop  and  became  a  teacher  .i°  the  Case  School 
of  Applied  Science,  Cleveland,  O.,  where  I'ejemained  lor  eight  j  ears 
teaching  wood-working,  pattern-making,  machine  design,  drawing,  and 
machini  construction.  He  left  the  Case  School  in  1899,_and  has  since 
been  connected  in  a  similar  capacity 
Institute,   Worcester,   Mass. 


Fig.  3.    Two  Caps  in  Place  in  the  Chuck. 

1  shows  a  group  of  the  pieces,  planed,  drilled,  tapped,  coun- 
terbored  and  fastened  together  with  four  filister  head  ma- 
chine screws  each,  but  only  the  planing  operations  are  shown 
here. 

An  essential  part  of  any  planer  outfit  is  a  chuck  for  holding 
small  pieces,  and  this  is  shown  In  Fig.  2.  This  figure  shows 
also  the  tools  used  to  rough  cut  and  smooth  plane  the  caps, 
seen  standing  at  the  top  of  the  planer  jaws.  In  Fig.  3  it  will 
be  noted  that  the  chuck  is  held  to  prevent  sliding  along  the 
length  of  the  planer  by  two  pins  which  fit  holes  in  the  table. 


ith   the  Worcester  Polytechnic 


Fig.  4.    The  Tool  in  Position  Ready  for  the  Roughing  Cut 


These  are  termed  planer  stops,  and  are  used  ahead  of  all 
work  to  prevent  slipping  due  to  the  thrust  of  cutting.  The 
work  in  this  case  is  leveled  by  using  short  parallel  pieces 
under  the  projecting  ears  on  the  cap.  One  jaw  of  the  chuck 
Is  a  fixed  part  of  the  base,  while  the  other  is  made  adjustable 
upon  slides,  and  can  be  forced  against  the  work  by  means  of 
the  screws  shown  at  the  right  of  the  chuck  base.  If  the  pieces 
tend  to  elevate  when  the  adjustable  jaw  is  forced  against 
them,  light  blows  with  a  hammer  will  seat  them  again.  Fig. 
4  shows  the  tool  In  position,  and  the  trips  set  ready  to  start 
the  roughing  cut,  and  Figs.  5  and  6  show  the  feed  gear  in 
place  and  the  cut  being  made.  The  finishing  tool  used  and 
its  method  of  use  is  shown  in  Fig.  7.  The  tool  is  about  one 
inch  wide,  and  is  fed  a  distance  equal  to  two-thirds  its  width 
each  stroke.  In  this  case  the  feeding  Is  by  hand,  the  feed 
gear  showing  slipped  out  of  mesh. 

The  base  portion  of  tlje  brackets  lends  itself  very  handily 
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Fig.  5.    The  Feed  Gear  in  Place, 


Fig.  6.    Rough  Planing  the  Caps. 


Fig.  7.    Talting  the  Finishing  Chip. 


Pig.  8.    Straps  Uaed  for  Holding  the  Brackets. 


Fig.  9.    straps  and  Bolts  in  Position  to  Hold  the  "Work. 


Fig.  10.    A  String  of  Brackets  ready  for  Clamping. 


Fig.  H.    The  Work  Clampad  in  Place. 


Fig.  12.    The  Roughing  Tool  ready  for  Action. 
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Fig.  13.    Completing  the  Roughing  Cut. 


Fig.  14.    The  Finishing  Tool  in  Place. 


:i 

1 i  ^^^1 

^^^Ri 

Fig   15.    Taking  the  Finishing  Cut. 


Fig.  16.    Back  Stops  Used  for  Holding  the  Brackets  Bottom  up. 


Fig.  17.    The  Back  Stops  Clamped  in  Place. 


Fig.  18.    The  Work  Lined  up  against  the  Stops. 


Fig.  19.    Ready  for  Clamping. 


Fig.  20     Ready  for  the  Tool. 
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to  stringing,  and  Figs.  S  and  9  show  the  straps  and  bolts  used 
to  bind  them  to  the  planer  table.  In  Figs.  10  and  11  the 
pieces  are  shown  mounted  in  position,  and  strapped  to  the 
table.  Fig.  12  shows  tool  set  to  take  the  roughing  cut,  and 
Fig.  13  the  cut  being  taken.  Note  the  stop  against  which  the 
foremost  piece  butts  to  prevent  slipping  under  the  thrust  of 
the  cutting  tools.  The  final  cut  is  taken  with  the  finishing 
tool,  as  in  the  case  of  the  caps,  and  is  shown  in  Fig.  14.  Fig. 
15  illustrates  the  finishing  tool  and  its  use,  also  the  fact  that 


Use  is  again  made  of  the  finishing  tool,  as  shown  in  Fig.  23. 

Fig.   24   is  an  end  view  to  illustrate  the  surface   as  left   by 

the    finishing    tool.      Fig.    25    shows    its    use    at    close    range 

and  Fig.  2G  the  under  surface  of  a  bracket  as  it  comes  from 

this  tool. 

*     *     * 

The  12-inch  guns  on  board  the  Dreadnaught  will  be  the 
most  powerful  ever  carried  by  a  warship.  Altogether  they 
will    cost    something   like    £113.200    (1550.152).     The   salient 


Fig.  21.    Ready  for  the  Roughing  Cut. 


Fig.  22.    The  Roughing  Cut  Completed. 


Fig.  23.     Finishing  the  Base  of  the  Brackets. 


Fig.  24.    The  Finishing  Cut  Complete 


Fig.  25.    Nature  of  the  Finishing  Chip. 

it  is  not  a  scraping  tool.  In  planing  the  reverse  surfaces  of 
the  brackets,  use  is  made  of  two  back  stops.  Fig.  16  shows 
their  form,  and  Fig.  17  their  position  on  the  planer  table. 
The  pieces  are  strung  as  shown  in  Fig.  18  butted  against  the 
pin  stop.  To  hold  them  down  the  back  stop  is  beveled  back 
at  its  base  (see  Fig.  24),  and  the  pieces  are  forced  against 
it  and  down  to  the  planer  table  by  hook  stops  as  shown  in 
Figs.  19  and  2u.  The  roughing  tool  is  set  as  in  Fig.  21,  and 
(Ices  its  work  as  shown  in  Fig.  22. 


Fig.  26.    The  Finished  Surface. 

features  of  these  guns  are:  Weight  of  gun.  .58  tons;  weight 
of  shot,  850  pounds;  weight  cf  cordite  charge,  325  pounds; 
shots  leave  muzzle  at- 2,900  feet  per  second;  able  to  pierce  at 
muzzle  51  inches  of  wrought  iron.  There  are  to  be  10  of 
these,  and  each  can  fire  two  rounds  a  minute. — Mechanical 
Engineer. 

[The  muzzle  striking  energy,  calculated  by  the  formula 
E  =  lo  Mv".  is  over  110,000,000  foot-pounds,  or  enough  to 
lift   the  whole  battleship   nearly   three  feet. — Editor.] 
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TRACING,  LETTERING  AND  MOUNTING.-l. 

I.   G.  BATLEY. 

Tracing. 

At  the  commencement  of  a 
drawing-office  career  only  a  few 
tools  may  be  purchased,  adding 
others  as  they  are  needed.  Be 
careful  to  select  the  best ;  it  will 
pay  in  the  end. 

A  straight  pen  or  two — one  foi 
black  and  one  for  red  ink — a 
spring-bow  pen,  bow  pencil,  and 
dividers,  and  a  half  set  of  instru- 
ments comprising  six-inch  com- 
pass with  fixed  needle-points  and 
interchangeable  pen,  pencil,  and 
lengthening  bar,  will  suffice.  T- 
squares,  triangles,  pencils,  rub- 
bers, erasers,  and  pens  are  usu- 
ally provided  by  the  office.  Keep  to  your  own  instruments, 
and  have  a  private  mark  on  your  triangles,  scales  and  T-square 
for  identification  in  case  they  become  exchanged. 

Small  instruments  should  be  put  away  each  night,  as  in 
cleaning  up  the  office  they  are  easily  lost.  A  drawer  or  cup- 
board with  trays  or  boxes  for  the  various  tools  is  very  neces- 
sary for  the  draftsman. 

Have  a  large  clean  rag  duster  or  brush  to  wipe  the  board 
and  T-square  occasionally,  as  the  least  particle  of  dust  getting 
into  the  pen  will  clog  the  ink.  causing  ycu  to  make  a  poor 
line. 

In  case  the  eraser  must  be  used  (a  thing  to  avoid  as  much 
as  possible )  rub  a  little  French  chalk  or  soapstone  well  into 
the  part  erased.  Keep  a  little  of  this  prepared  chalk  by  you; 
it  can  be  procured  from  any  artists'  material  store. 

A  piece  of  rag,  cheesecloth  or  chamois  skin  hung  by  a 
thumb-tack  or  drawing  pin  at  your  side  comes  in  handy  for 
wiping  the  pens. 

A  sand-paper  pencil  sharpener  and  an  oil  stone  completes 
the  list. 

Inks. — Too  much  cannot  be  said  about  the  inks  used,  as  I 
believe  to  a  certain  extent  a  great  many  bad  tracings  can  be 
laid  to  the  bad  quality  of  ink  used  In  the  various  drawing 
offices  visited  by  the  author,  in  this  country  and  abroad. 

Good  ink  is  indispensable,  and  no  one  should  attempt  to 
make  a  tracing  until  he  has  it.  Some  offices,  to  save  (?) 
expense,  resort  to  many  ingenious  ways  of  making  ink  by 
wholesale.  A  large  bottle  with  a  ground-glass  stopper  is  pro- 
vided. A  quantity  of  broken  ink  (which  can  be  purchased 
by  the  pound  and  much  cheaper  than  buying  by  the  stick  or 
cake)  is  put  into  the  bottle;  a  quart  or  so  of  ammonia  is  then 
poured  over  the  ink.  The  bottle  is  then  put  in  a  warm  place, 
shaken  every  now  and  then  until  the  ink  is  dissolved,  or  partly 
so  (the  latter  usually  being  the  case)  when  it  is  supposed  to 
be  ready  for  use.  This  is  the  cheapest  and  worst  way  of 
making  ink.  Some  drawing  offices  buy  the  ink  ready  mixed, 
put  up  in  pint  or  quart  bottles.  For  shop  tracings,  either  of 
these  methods  may  be  resorted  to.  But  for  neat  work  it  Is 
almost  impossible  to  get  along  with  either;  the  only  way  is 
to  mix  the  ink  fresh  each  morning,  washing  out  the  pallet 
every  day.  When  purchasing  the  ink  sticks,  the  very  best 
should  be  bought;  it  can  be  recognized  by  a  pleasant  odor 
which  cannot  be  mistaken  and  is  perceptible  when  grinding  it 
in  the  saucer.  The  saucer,  or  pallet,  should  be  spotlessly 
clean,  and  the  water  clear.  Do  not  use  too  much  water  at 
first;  more  can  be  added  as  the  ink  is  mixed.  A  little  vinegar 
in  the  ink  will  keep  away  the  flies.  In  many  offices  in  warm 
climates  they  are  a  great  nuisance;  the  writer  has  seen  whole 
views  completely  eaten  away  by  these  pests  in  a  very  short 
time.  Commence  by  rubbing  a  little  Prussian  blue  in  the 
saucer;   this  is  not  absolutely  necessary,  but  it  improves  the 
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ink  somewhat  and  helps  to  thicken  It  quicker.  Saucers  made 
of  slate  with  ground-glass  covers  are  the  best.  The  ink  stick 
should  be  held  firmly,  but  do  not  bear  too  hard  upon  it  while 
grinding,  or  else  when  mixed  the  ink  will  be  gritty.  Grind 
until  you  cannot  see  the  bottom  of  the  saucer  when  blowing 
down  upon  the  ink;  this  is  a  good  test,  and  you  can  also  see 
if  the  ink  looks  gritty.  Try  it  on  the  edge  of  the  tracing 
cloth  cr  paper  to  see  if  it  gives  a  clear  black  line.  The  cover 
should  always  be  kept  over  the  ink  to  keep  it  from  evaporat- 
ing and  free  from  dust.  In  cold  weather  if  the  ink  should 
thicken  hold  it  before  the  fire  or  heater,  when  it  will  run 
easily  and  will  not  clog  the  pen. 

Ordinary  scarlet  ink  Is  used  by  some  draftsmen  for  making 
red  lines,  although  it  is  much  better  to  use  a  mixed  ink  of 
crimson  lake  color,  adding  a  little  ox-gall  to  make  it  run.  The 
prepared  ox-gall  in  tiny  jars  can  be  procured  from  artists' 
material  stores.  In  the  absence  of  this  a  little  soap  rubbed 
into  the  color  will  answer  the  purpose.  Bichromate  of  potash 
dissolved  in  the  water  before  mixing  the  ink  will  help  to 
keep  away  flies  if  you  And  they  trouble  you  much. 

It  sometimes  happens  that  boys  are  troubled  with  sweaty 
hands  which  mark  the  tracing  as  the  work  proceeds.  This  can 
be  avoided  by  putting  half  a  teaspoonful  of  ammonia  in  the 
water  they  wash  their  hands  in. 

Truing  Up  the  Instruments. — As  the  pens  are  constantly 
used  they  will  become  blunt,  which  can  be  seen  by  holding 
them  to  a  strong  light  and  looking  down  upon  the  nibs. 
Every  draftsman  should  be  able  to  set  his  own  instruments. 
There  should  be  an  oil-stone  in  every  office  for  this  purpose. 
Let  it  lie  flat  on  the  window  sill  or  a  table  near  to  the 
light.  Screw  up  the  nibs  tight,  and  holding  the  pen  in  an 
upright  position  between  the  finger  and  thumb,  as  shown  in 
Fig.  1,  move  it  backward  and  forward  along  the  stone  as  indi- 
cated by  the  arrows,  tilting  it  from  side  to  side  as  shown  by 
the  dotted  lines. 

In  this  way  a  round  and  even  surface  is  given  to  the  nibs. 
They  will  be  of  the  same  length  and  true  with  each  other. 
Now,  holding  the  pen  in  a  slanting  position  of  about  30  de- 
grees, rub  the  nibs  upon  the  stone  in  a  circular  direction,  as 
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Truing  the  Point  of  the  Pen. 


indicated  in  Fig.  2,  rolling  the  pen  as  it  were  between  the 
thumb  and  finger,  turning  it  over  and  grinding  both  nibs 
alike.  Hold  the  pen  to  the  light  occasionally  to  see  if  the 
nibs  are  level,  and  look  down  upon  the  points  to  see  if  the 
flat  surfaces  have  been  taken  out.  If  sharpened  correctly  you 
will  be  able  to  see  nothing,  as  when  looking  down  upon  the 
edge  of  a  razor. 

The  thumbscrew  must  now  be  taken  out  and  the  inside 
edge  of  the  pen  be  rubbed  across  the  oil  stone  several  times. 
Thoroughly  clean  the  pen  from  any  grit  or  oil  and  try  it 
upon  the  edge  of  the  tracing.  If  too  sharp,  it  will  have  a 
tendency  to  run  away  from  the  T-square  or  straightedge,  in 
which  case  it  should  be  rubbed  on  the  stone  again,  as  in  Fig.  1, 
though  with  care,  as  all  pens  should  be  fairly  sharp. 

The  bow  pen  is  trued  up  in  the  same  way,  with  the  excep- 
tion that  a  thin  slip  of  stone  is  passed  between  the  nibs  to 
take  off  any  rough  parts,  as  the  nibs  of  the  bow  pen  do  not 
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hinge  and  some  straight  pens,  too,  for  that  matter,  when 
they  should  also  be  treated  in  the  same  manner. 

All  instruments  should  have  the  best  of  care.  When  not  in 
use  for  some  time  they  should  be  kept  clean  and  free  from 
rust  by  -wiping  them  on  a  piece  of  chamois  leather  greased 
with  vaseline. 

Tracing  Paper. — Tracing  paper  is  much  used  in  architects' 
offices  and  occasionally  by  engineers  for  pencil  sketching. 
When  it  is  used  for  permanent  work,  the  best  quality  should 
be  had.  But  although  it  is  possible  to  purchase  paper  capable 
of  standing  fairly  rough  usage,  it  is  by  no  means  as  good  as 
cloth. 

A  narrow  strip  of  tracing  cloth  tacked  along  the  lower 
edge  protects  it  from  being  torn  or  soiled  while  leaning  over 
the  board.  Either  thumb  tacks  (drawing  pins)  or  very  small 
tacks  may  be  used  to  hold  down  the  paper;  a  small  mag- 
netized hammer  can  be  used  for  the  latter,  picking  the  tacks 
up  very  quickly,  so  that  which  ever  plan  is  adopted  it  takes 
about  the  same  time. 

In  case  the  tracing  will  last  for  some  time,  or  if  there  is 
any  coloring  to  be  done,  the  paper  must  be  mounted  on  the 
board  as  described  elsewhere. 

Tracing  Cloth. — For  permanent  work  tracing  cloth  should 
by  all  means  be  used.  Cloth  is  either  glazed  or  unglazed,  the 
foreign  make  being  by  far  the  best.  With  proper  care  a 
tracing  may  be  taken  up  when  complete,  as  clean  as  when  cut 
from  the  roll.  All  shop  or  working  tracings  should  be  made 
on  the  unglazed  or  dull  side  of  the  cloth,  as  this  side  will  take 
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Fig.  3.    Horn  Center,  Figs.  4  and  5,  Examples  of  Shading. 

pencil  lines  nicely,  and  when  erasing  has  to  be  done  it  will 
not  mar  the  surface  so  perceptibly.  But  for  show  or  estimate 
tracings  where  much  finer  and  neater  work  is  required,  the 
glazed  side  must  be  used.  The  lines  will  be  sharper  and  the 
work  will  stand  out  much  better.  In  either  case  the  cloth 
should  be  laid  down  in  the  same  manner  as  the  paper.  Tt 
should  then  be  rubbed  down  with  pulverized  chalk. 

Laying  Down  Vie  Tracing. — The  drawing  to  be  traced  is 
squared  up  with  the  board  and  wiped  down  with  a  dry  cloth 
or  duster.  The  roll  of  tracing  cloth  is  run  down  the  board 
and  cut  off  to  correct  size.  The  edges  at  either  side  are  then 
torn  off  quickly  and  the  cloth  laid  down  correct  side  up.  A 
tack  is  put  in  the  center  of  the  top  edge;  the  flat  of  the  hand 
is  drawn  firmly  but  gently  down  to  an  opposite  point  at  the 
lower  edge,  the  fingers  spread  apart,  while  another  tack  driven 
between  them  holds  that  edge.  Run  the  flat  of  the  hand 
gently  to  the  one  side,  driving  in  a  tack;  then  to  the  opposite, 
stretching  it  well  and  securing  it  by  another  tack.  The  four 
corners  and  all  intermediate  spaces  are  then  held  down  in 
the  same  manner. 

With  a  dry  rag  or  piece  of  chamois  skin  rub  some  pulver- 
ized chalk  (or  chalk  scraped  from  the  stick)  all  over  the  trac- 
ing cloth,  dusting  it  off  with  a  dry  rag  or  brush.  This  will 
cause  the  pen  to  bite  much  better,  especially  in  the  case  of 
show  tracings  where  the  glazed  side  is  used.  Some  draftsmen 
use  a  little  ox-gall  in  their  ink  for  this  purpose,  but  unless  the 
exact  quantity  is  used  the  ink  will  be  very  sensitive. 


Tracing/.— Everything  is  now  ready  for  tracing.  Try  to 
understand  the  work  as  you  proceed.  If  the  job  is  likely  to 
last  long,  work  on  one  view  and  complete  it,  as  sometimes 
the  temperature  of  a  room  will  change  over  night,  causing  the 
cloth  to  become  quite  flabby,  and  although  it  may  be  stretched 
again  by  holding  it  near  the  radiator  or  in  the  sun,  yet  it 
very  seldom  goes  back  to  its  correct  position.  But  when  mak- 
ing a  smaller  tracing  which  can  be  completed  in  a  day,  put  in 
all  the  black  lines  first,  the  red  or  blue  lines  next  (when 
making  show  tracings),  the  printing  or  lettering  next,  and 
finally  the  border  and  cutting-off  lines. 

Although  as  a  rule  red  and  blue  lines  are  put  in  last,  yet 
there  are  a  few  exceptions,  as.  for  instance,  when  tracing  a 
number  of  bolt  or  rivet  heads  in  bridge  or  girder  work;  if  a 
red  line  is  run  right  through  the  heads,  it  will  be  easier  to 
get  them  all  exactly  true  and  in  line;  otherwise  they  are  apt 
to  be  jut  in  in  a  very  zig-zag  way. 

If  the  drawing  is  crowded  the  best  plan  is  to  stick  to  the 
rule  and  put  red  lines  in  last,  as  otherwise  they  will  make 
the  drawing  hard  to  read  by  covering  up  work  not  yet  traced. 
As  a  general  rule,  commence  with  the  circles  and  curves  first, 
joining  the  straight  lines  onto  the  curves,  and  not  vice  versa. 
When  a  number  of  circles  and  curves  are  struck  from  the  same 
center,  always  commence  with  the  smallest  or  inner  one  first 
while  the  center  is  good. 

Sometimes  a  horn  center,  shown  in  Fig.  3,  is  used  to  protect 
centers  from  which  a  number  of  curves  or  circles  are  struck, 
as  gear  wheels,  for  instance.  These  horn  centers  are  circular 
pieces  of  horn  with  three  needle  points.  Some  draftsmen 
glue  a  small  piece  of  hard  wood  or  hern  over  the  centers.  The 
pens  should  be  tried  upon  the  edge  of  the  tracing  to  see  what 
thickness  of  line  they  make,  and  when  once  set  they  should 
not  be  moved;  for  this  reason  seme  pens  have  small  lock  nuts 
on  the  thumbscrews.  They  should  be  wiped  and  the  Ink  put 
in  without  again  adjusting  the  screw.  This  particularly 
applies  when  making  heavy  lines.  In  this  way  all  lines  will 
be  of  the  proper  thickness.  The  pens  can  be  filled  with  an 
ordinary  writing  pen  or  dipped  in  the  ink  sideways. 

Working  Tracings. — Working  tracings  or  shop  tracings  are 
usually  made  a  little  heavier  than  others.  The  lines  should 
be  all  the  same  thickness.  No  red  or  blue  lines  need  be  used, 
but  all  black,  and  although  the  tracings  should  be  neat,  espe- 
cial care  being  given  to  the  figures  and  dimension  lines,  yet 
such  care  need  not  be  taken  as  when  making  a  show  or  esti- 
mate tracing.  The  figures  should  be  plain  and  simple  and 
might  be  made  a  little  large.  The  arrow  points  should  be  true 
and  go  exactly  to  their  intended  position.  The  figures  should 
be  checked  before  handing  in  the  tracing  so  that  as  few  mis- 
takes as  possible  will  come  back  to  the  tracer. 

Show  Tracings. — Estimate  or  show  tracings  should  have  a 
little  more  time  expended  upon  them.  The  lines  need  not  be 
so  heavy  and  as  a  general  rule  are  shaded,  i.e..  the  lines 
furthest  from  the  light,  which  is  supposed  to  come  from  the 
top  left-hand  corner,  should  be  heavier  than  the  others;  this 
is  clearly  shown  In  Fig.  5.  Shade  lines  can  be  made  by 
going  over  the  lines  again  or  adjusting  the  screw  of  the  pen, 
causing  the  ink  to  make  a  heavier  line.  When  dark-lining  a 
circle  the  radius  is  kept,  but  the  center  changed  slightly,  as 
shown  in  Fig.  4;  or  the  same  center  and  radius  may  be  kept, 
going  over  the  dark  or  shaded  side  several  times  with  the  pen. 

The  letters,  figures  and  dimension  lines  should  be  made 
neatly,  the  arrow  points  evenly  made.  Some  draftsmen  put 
in  the  arrow  heads  with  their  spring  bow  pen,  and  since  they 
can  be  put  In  just  as  quickly  this  way  and  look  much  neater 
it  would  be  well  to  practice  this  method. 

Dotted  lines  should  be  finer  than  full  ones.  The  dots  and 
spaces  should  be  the  same  length — about  one-thirty-second  to 
one-sixteenth  inch  in  length. 

In  shading  rivet  heads  sometimes  a  small  half  circle  is 
made  inside  the  fii-st,  as  shown  in  Fig.  5.  It  should  be  heavier 
than  the  outline  of  the  rivet  head. 

The  heading  or  title  should  be  neat  and  attractive  and  a 
fancy  border  line  might  be  made.  All  notes  or  stray  words 
should  have  a  neat  red  line  drawn  under  them.  Bolt  heads 
should  be  neatly  made  and  all  small  work  neatly  executed. 
Threads  of  bolts  should  be  parallel  and  equally  spaced,  and 
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may  be  accurately  drawn  or  indicated,  as  shown  in  Fig.  6, 
c,  d  and  e.  ■  Dotted  worlj  can  be  shown  to  advantage  if  the 
dots  forming  the  apex  and  root  of  the  threads  are  united,  as 
shown  at  e.  These  may  seem  trifles,  but  they  all  tend  to 
malie  a  neat  tracing. 

Holding  the  Instruments. — The  author  has  been  more  than 
surprised  at  the  rough  and  unsteady  way  which  some  drafts- 


iiii 


Fig.  6.    Screw  Threads  and  Shading. 

men  have  of  holding  their  instruments.  The  bow  pen  should 
be  held  lightly  at  the  top  between  the  thumb  and  first  two 
fingers,  resting  the  little  finger  upon  the  tracings  to  steady 
the  instrument  while  finding  the  position  for  the  point.  This 
being  found,  the  little  finger  should  be  lifted  and  the  bow  pen 
cleverly  spun  between  the  thumb  and 
first  finger.  It  is  good  practice  at  your 
leisure  to  see  how  quickly  you  can 
make  a  number  of  small  circles;  in 
this  way  you  will  get  into  the  knack 
of  cleverly  spinning  the  bow  pen  as 
described,  instead  of  holding  it  in  an 
awkward  manner. 

The  straight  pen  should  be  held  in  a 
slightly  inclined  position,  the  thumb- 
screw on  that  side  away  from  the  T- 
square  or  straightedge  and  with  the 
second  finger  resting  upon  the  screw 
to  adjust  if  necessary. 


THE  HOPKINSON-FERRANTI  STEAM  VALVE.* 

The  manufacture  of  stop-valves  has  now  been  carried  on 
for  so  many  years  that  one  might  well  have  thought  that 
finality  had  been  reached.  We  are,  however,  imlebleii  to  Mr. 
Ferranti  for  a  radical  departure  in  valve  construction,  which 
promises  to  considerably  modify  existing  practice.  The  valve 
works  upon  the  principle  of  converting  the  pressure  of  the 
fluid  to  be  controlled  into  velocity,  passing  it  through  a  com- 
paratively small  orifice,  in  which  the  working  parts  of  the 
valve  are  placed,  at  a  high  velocity,  and  then  reconverting 
the  velocity  into  pressure  again  by  means  of  a  suitably  formed 
nozzle.  We  give  an  illustration  of  the  valve,  which  is  being 
manufactured  by  the  well-known  firm  of  Messrs.  J.  Hopkinson 
&  Co.,  Limited,  of  Huddersfield.  From  the  engraving  its  con- 
struction will  be  readily  undei-stood.  The  new  idea  is  so 
simple,  and  the  advantages  of  the  valve  are  so  obvious,  that 
it  seems  sti'ange  that  it  has  not  been  invented  long  ago.  It 
must  be  remembered,  however,  that  accurate  knowledge  on 
velocity  and  pressure  conversions  of  elastic  fluids  is  of  quite 
recent  date;  and  it  has  only  been  by  a  combination  of  cir- 
cumstances that  the  present  development  has  been  brought 
about.  As  the  result  of  very  careful  design  and  a  large  num- 
ber of  experiments,  Mr.  Ferranti  has  produced  a  valve  with 
very  much  smaller  working  parts,  through  which  the  drop  of 
pressure,  under  normal  circumstances,  is  negligible,  and 
which  is  capable  of  carrying  the  heaviest  overloads.  This 
valve  can  therefore  advantageously  take  the  place  of  an  or- 
dinary full-bore  straight  through  valve. 

As  will  be   seen  from  the  illustration,  the  steam  entry  to 


The  steps  which  have  been  taken  by 
the  Japanese  government  for  the  na- 
tionalization of  its  railways,  and  the 
recent  developments  in  the  industrial 
and  commercial  situation  in  Man- 
churia, indicate  that  that  nation  has 
determined  on  a  definite  policy  of  gov- 
ernment control  of  commerce  and 
manufacturing.  Consul-General  Miller 
in  a  recent  report  from  Yokohama 
says: 

"She  is  undertaking  one  of  the 
greatest    experiments    in    the    world's 

history  in  the  relations  between  government  and  industry. 
If  successful  along  the  lines  she  is  now  working  on,  the 
individuals  and  corporations  of  America  that  are  striving 
for  the  trade  of  the  Orient  will  discover  that  they  are  not 
competing  for  this  trade  against  individuals  and  corporations 
of  Japan,  but  that  they  are  in  commercial  conflict  with  the 
Japanese  nation.  I  am  convinced  that  this  is  the  condition 
to  which  American  manufacturers  and  merchants  must  look 
forward  and  be  prepared  to  meet. 

"The  financial  world  seems  now  to  be  in  keen  competition 
to  provide  Japan  with  money  for  almost  every  purpose,  and 
the  lack  of  wealth  is  not  likely  to  retard  her  industrial  and 
commercial  expansion.  In  viewing  this  great  Japanese  ex- 
periment of  nationalization  of  industries  it  is  not  wise  to 
prejudge  it.  and  assume  it  will  be  a  failure  because  it  would 
fail  in  European  or  American  countries.  A  thorough  knowl- 
edge of  Japanese  history  and  character  will  cause  any  thought- 
ful  person  to  hesitate  before  pronouncing   it  impracticable." 


The  HopklnsoD-Ferranti  Steam  Valve. 

the  valve  is  formed  of  a  conical  nozzle.  It  has  been  found 
advisable  in  practice  to  make  the  throat  of  this  nozzle  half 
the  diameter  of  the  pipe  in  which  the  valve  is  placed,  and  it 
therefore  has  one-quarter  the  area.  In  this  throat  the  opera- 
tive parts  of  the  valve  are  placed.  These  are  made  according 
to  Messrs.  Hopkinson's  well-known  construction,  the  discs  and 
seats  being  of  their  "Platnam"  metal,  which  has  been  found 
very  durable  under  the  most  severe  conditions.  As,  however, 
it  is  of  the  utmost  importance  that  the  path  should  be  per- 
fectly smooth,  so  as  to  avoid  as  much  as  possible  loss  from 
eddying,  the  moving  part  of  the  valve  is  of  special  construc- 
tion. This  will  also  be  seen  from  the  illustration,  which 
shows  that  the  moving  parts  are  so  constructed  that  when 
the  valve  is  closed  the  ordinary  discs  are  in  position  against 
the  faces;  and  when  the  valve  is  opened  a  smooth  tubular 
passage  is  brought  accurately  into  line  between  the  cones 
forming  the  path  through  the  valve. 

*  London  Engineering,  June  29,  1906. 
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The  steam,  on  leaving  the  throat,  passes  tliiougli  a  diverg- 
ing nozzle  and  converts  its  velocity  into  pressure;  and  it  is 
the  smoothness  of  the  throat  and  correctness  of  the  whole 
path  which  are  of  such  great  importance  in  giving  the  valve 
a  high  efBciency.  The  nozzles,  both  leading  to  and  from  the 
throat,  have  bsen  designed  on  the  basis  of  equal  conversion 
of  energy  per  unit  length  of  the  path,  so  as  to  obtain  the 
minimum  loss  by  eddying.  Every  precaution  is  taken  in  the 
design  and  manufacture  of  the  valve  to  ensure  the  tube  which 
forms  the  path  through  the  throat  being  in  accurate  align- 
ment with  the  nozzles  when  the  valve  is  full  open.  To  give 
an  idea  of  the  importance  of  the  smoothness  of  path  in  the 
throat  it  may  be  stated  that  when  this  special  construction 
is  replaced  by  the  parts  ordinarily  found  in  a  straight- 
through  valve,  the  drop  of  pressure  at  once  becomes  serious. 

The  advantages  to  be  obtained  by  the  use  of  this  valve  are 
very  important.  The  new  valve,  for  the  same  capacity  as 
that  of  an  ordinary  straight-through  valve,  is  very  much 
smaller  in  size,  and  is  of  about  half  its  weight.  This  matter, 
though  not  so  important  on  land,  is  one  of  very  great  im- 
portance on  board  ship,  where  everything  possible  is  done  to 
reduce  weight.  One  of  the  most  serious  troubles  in  large 
steam  installations  is  that  of  valve  leakage,  and  in  the  valve 
in  question  it  will  be  seen  that  with  equally  good  manufac- 
ture the  leakage  must  be  at  most  one-half,  owing  to  the 
periphery  over  which  leakage  can  occur  being  half  that  in 
the  ordinary  valve.  But,  as  is  well  known,  the  smaller  the 
structure  the  stiffer  it  is  possible  to  make  it,  and  it  is  there- 
fore probable  that  the  leakage  will  be  reduced  by  a  good  deal 
more  than  half. 

Another  advantage  is  that  the  valve  does  not  require  a  by- 
pass; as  it  is  found  that  partly  owing  to  the  reduced  area 
of  the  opening  and  partly  to  the  conical  approach  to  the 
opening,  the  flow  of  steam  is  almost  directly  proportional  to 
the  number  of  turns  given  to  the  controlling  wheel.  There 
is.  therefore,  no  rush  of  steam  on  opening,  such  as  one  gets 
with  ordinary  valves,  and  there  is  a  continually  increasing 
and  nearly  proportional  flow  right  up  to  the  last  movement 
of  the  handle.  This  is  a  matter  of  considerable  importance, 
as  by  careless  opening  of  valves  a  good  deal  of  damage  has 
resulted  at  different  times,  from  the  sudden  rush  which  takes 
place.  Owing  to  the  progressive  flow  through  the  present 
valve  this  danger  is  done  away  with.  Moreover,  in  valves  of 
fair  dimensions,  such  as  are  now  being  very  generally  used, 
the  work  of  opening  and  closing  is  very  considerable.  The 
present  valve  has  to  be  moved  against  a  quarter  of  the  load 
on  account  of  the  reduced  area  of  its  working  parts,  and  for 
only  half  the  stroke  of  a  normal  valve,  and  the  work  of 
opening  and  closing  may  therefore  be  put  down  as  approxi- 
mately one-eighth  of  that  at  present  required. 

The  lagging  of  steam-pipes  for  the  purpose  of  saving  heat 
losses  is  now  generally  done  with  very  great  care;  and  in 
steam  installations  where  the  engineers  are  concerned  with 
the  good  appearance  of  their  pipe-work  it  is  always  a  very 
serious  difficulty  to  so  lag  the  valves  as  not  to  lose  heat,  and 
yet,  at  the  same  time,  to  prevent  their  spoiling  the  general 
appearance  of  the  plant.  The  new  valve,  as  will  be  seen 
from  the  illustration,  lends  itself  very  specially  to  being  well 
lagged;  in  fact,  the  diameter  of  the  lagging  required  for  the 
pipes  is  about  that  which  is  required  for  entirely  enclosing 
the  hot  part  of  the  valves,  and  thus  a  neat  and  workmanlike 
job  can  now  be  made  of  the  covering  of  a  pipe  system. 

Many  engineers  will,  no  doubt,  have  come  across  the  diffi- 
culty and  annoyance  arising  from  the  fact  of  their  having  to 
provide  different  flanges  upon  their  steam-pipes  where  these 
are  jointed  to  stop-valves,  owing  to  the  welded-on  flanges 
suitable  for  pipe-lines  being  too  small  in  diameter,  and  hav- 
ing bolts  at  too  small  a  radius  for  connecting  to  the  cast-iron 
or  cast-steel  valve-bodies.  This  difficulty  is  entirely  overcome 
in  the  new  valve.  It  will  be  seen  from  the  figure  that  the 
cones  of  which  the  valve  is  formed  enable  the  bolts  to  be 
put  close  enough  in  to  the  center  to  allow  of  standard  pipe- 
line welded-on  flange  being  used.  The  importance  with  the 
new  valve  of  being  able  to  keep  standard  pipe-line  flanges 
throughout  the  pipe  system  is  very  great,  and  will  be  much 
appreciated  by  engineers. 


APPLIED  SCIENCE  REFERENCE  ROOM  OF  THE 
PRATT  INSTITUTE  LIBRARY. 

Most  of  us  have  been  diseoura.tjed  at  one  time  cr  another 
in  hunting  for  information  on  scientific  subjects  in  the  public 
libraries  with  which  our  country  abounds.  It  is  often  exceed- 
ingly difficult  to  make  practical. use  of  them  in  obtaining  in- 
formation on  mechanical  engineering,  for  instance.  This  is 
due  in  many  cases  to  the  poor  selection  of  books  on  this  and 
kindred  subjects.  Many  of  the  wcrks  are  old  and  out  of  date, 
while  the  newer  ones  will  very  likely  be  found  to  belong  to 
that  large  class  which  either  gives  no  useful  information,  or 
else  has  it  arranged  in  such  form  that  it  is  unavailable  for 
practical  use.  In  contrast  with  this  common  condition  it  is 
with  pleasure  that  we  call  attention  to  the  efforts  that  are 
being  made  by  those  in  charge  of  the  Pratt  Institute  Free 
Library  of  Brooklyn,  to  make  their  applied  science  reference 
room  of  the  greatest  possible  value  to  the  community  in 
which  it  is  located. 

Unlike  most  other  large  cities  Brooklyn  is  not  served  by  a 
large  central  library  with  sub-stations  in  outlying  districts, 
but  is  instead  supplied  with  a  number  of  smaller  and  prac- 
tically independent  ones  located  in  different  sections  of  the 
city.  Among  these  the  Pratt  Institute  Library,  although  in 
reality  a  private  institution,  supplies  the  needs  of  a  large  resi- 
dential and  manufacturing  district.  It  is  therefore  provided 
with    a    full    collection    of    wcrks    on    history,    art.    criticism. 


A  Corner  of  the  Applied  Science  Reference  Rooxa. 

poetry,  biography,  fiction,  etc.,  as  well  as  with  such  special 
books  as  are  needed  for  the  scholars  and  teachers  of  the  school 
of  which  it  is  a  part.  It  is  only  with  the  equipment  of  the 
applied  science  room,  however,  that  we  are  concerned.  This 
is  located  on  the  main  floor  of  the  building  and  is  open  every 
day,  except  Sunday,  from  12:30  to  9:30  P.  M.  and  can  be  used 
between  9  A.  M.  and  12:30  through  the  library  office.  Over 
one  hundred  trade  and  scientific  papers  are  subscribed  to,  be- 
sides about  fifty  labor  union  papers,  the  most  important  of 
the  trade  journals  being  bound  and  preserved  for  reference. 
The  transactions  of  all  leading  scientific  societies  of  England 
and  America  are  also  to  be  found  on  the  shelves,  and  a  full  set 
of  patent  office  reports  is  available.  The  cases  on  the  side 
walls  contain  classified  selections  of  books  dealing  with  ap- 
plied chemistry,  metallurgy,  mechanical  and  electrical  engi- 
neering, building  trades,  and  allied  subjects.  The  half-tone 
will  give  an  idea  of  the  arrangement  and  appearance  of  the 
room. 

The  point  to  which  special  attention  should  be  called,  how- 
ever, relates  to  the  active  effort  made  by  Mr.  Edwin  M.  Jenks, 
who  is  in  charge  of  this  department,  to  make  it  as  useful  as 
possible  to  those  who  may  be  helped  by  it.  A  liberal  r.ppio- 
priation  is  made  yearly  for  the  purchase  of  new  books,  and 
this  is  expended,  as  far  as  possible,  on  the  recommendation 
of  practical  men  interested  in  the  various  subjects  with  which 
the  collection  of  books  is  concerned.  A  careful  lookout  is 
kept  for  the  scientific  books  in  the  circulating  department  of 
the  library  which  are  most  often  taken  for  reference,  and  such 
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books  are  either  placed  in  the  reference  room  or.  if  the  circu- 
lating demand  is  also  large,  a  new  copy  is  bought. 

Furthermore,  Mr.  Jenks  has  been  making  a  survey  of  his 
district  to  locate  the  position  and  nature  of  the  various  in- 
dustries represented  there.  From  this  information  an  indus- 
trial map  is  being  prepared  which  is  expected  to  be  of  con- 
siderable service.  Visits  are  made  to  manufacturing  estab- 
lishments from  time  to  time,  when  the  library  Is  brought  to 
the  attention  of  the  different  manufacturers,  and  permission 
is  asked  to  post  notices  about  the  plant  and  to  distribute  cards 
calling  attention  to  the  equipment  of  the  reference  room.  In 
addition  to  this,  classified  lists  of  the  available  books  oon- 
cerned  with  the  various  industries  are  being  prepared  by  men 
who  are  familiar  with  the  practical  conditions  involved.  These 
lists  give  not  only  the  name  of  the  book  and  that  of  its  writer, 
but  describe  in  a  few  words  the  nature  of  its  contents  and 
the  manner  in  which  the  subject  is  treated,  thus  saving  much 
trouble  on  the  part  of  the  user.  Of  these  lists,  the  catalogue 
of  books  on  electricity  has  been  completed.  Another  In- 
novation is  the  collection  of  mounted  cuts  which  have  been 
clipped  from  various  books  and  periodicals  and  indexed 
in  such  a  way  as  to  be  available  for  reference.  This  includes 
a  great  variety  of  pictures   of  machines  and   mechanical   de- 
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.  Multiple  Die. 


vices  which  may  be  used  in  the  room  or  taken  away  if  desired. 
A  man  desiring  to  get  ideas  in  the  line  of  chucks,  for  instance, 
would  find  a  large  collection  of  illustrations  here  from  which 
he  might  get  helpful  suggestions. 

In  general  those  responsible  for  this  reading  room  appear 
to  have  their  ears  to  the  ground,  if  the  expression  may  be 
used,  and  give  evidence  of  being  sincerely  desirous  of  making 
it  a  useful  institution.  With  these  Intentions  so  plainly 
evinced  it  would  seem  to  be  the  fault  of  the  user  of  the  library 
if  it  did  not  prove  to  be  of  service  to  him  in  his  work.  This 
example  is  commended  to  the  attention  of  other  similar  in- 
stitutions. 

[Since  the  above  was  written,  we  have  received  the  catalogue 
of  books  I  herein  mentioned.  The  pamphlet  is  entitled,  "Books 
on  Electricity,  an  Annotated  List."  It  measures  4%  x7  inches, 
and  describes  some  three  hundred  works.  These  are  classified 
in  a  way  which  is  convenient  for  reference.  Any  one  to  whom 
this  list  would  be  useful  may  obtain  a  copy  by  addressing  a 
request  to  the  Pratt  Institute  Free  Library,  Brooklyn,  New 
York.] 


PUNCH  AND  DIE  WORK.-3. 

B.  B.  MABKHAM. 

Multiple  Dies. 

The  reduction  of  the  cost  of  manufacture  is  often  possible 
by  the  use  of  multiple  dies,  whereby  two  or  more  pieces  are 
punched  out  at  a  time.  In  punching  perforated  steel  work 
it  is  no  uncommon  thing  to  see  punches  and  dies  in  use  where 
several  hundred  punches  are  working  into  one  die. 

If  an  article,  for  example,  of  the  form  shown  in  the  die  in 
Fig.  40,  were  to  be  punched  in  lots  of  several  thousand,  the 
die  should  punch  a  number  at  a  stroke.     Such  a  die  and  the 
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Figs.  41  and  42.    A  Gang  Punch  and  Die. 

stock  left  are  shown  in  Fig.  40,  where  the  die  is  shown  at 
A  and  the  stock  after  the  first  punching  at  B.  It  will  be 
noticed  that  the  distance  between  the  openings  is  considerable. 
This  is  necessary,  as  it  would  not  be  possible  to  place  tha 
openings  in  the  die  as  close  as  they  should  be  to  economize 
stock,  since  there  would  not  be  stock  enough  between  to  in- 
sure the  die  sufficient  strength  to  stand  up  when  working. 
For  this  reason  the  openings  are  located  as  shown.  After 
punching  as  shown  at  B,  the  stock  is  moved  along  the  right 
distance  so  the  intervening  stock  can  be  punched  out,  as  at  C. 

Ganir  Dies. 
If   it   were   desirable   to   punch   a   piece   like   that   at   a    in 
Fig.  43,  it  would  be  possible  to  make  a  blanking  die  and  punch 
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Pig.  43.    Elevation  of  Gang  Punch  and  Die. 

which  would  produce  the  blank  of  the  right  size  and  shape, 
but  without  the  holes;  then,  by  means  of  another  die,  with 
three  punches  working  into  it.  we  could  punch  the  holes.  It 
is  apparent  that  such  a  method  would  be  more  expensive  than 
one  that  made  it  possible  to  punch  the  holes  and  the  piece  at 
one  passage  cf  the  stock  across  the  die.  This  may  be  done 
by  the  use  of  a  die  of  the  description  shown  in  Figs.  42  and 
43.  When  using  this  die  the  stock  is  placed  against  the  guide 
and  just  far  enough  to  the  left  so  the  large  punch  6  will  trim 
the  end.     Then,  when  placed  against  the  stop  or  gage  pin  c, 
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bring  the  guide  pins  in  end  of  punch  a  in  line  with  the  holes 
punched  at  the  first  stroke  of  the  press  at  the  time  the  end 
was  trimmed. 

When  the  stock  is  purchased  of  the  proper  width  for  one 
piece,  it  is  fed  through  and  the  scrap  thrown  aside.  At  times 
it  is  purchased  just  wide  enough  for  two  pieces,  in  which 
case  one  edge  is  placed  against  the  guide  d  and  the  stock  fed 
through;  after  which  it  is  turned  over  and  fed  through  with 
the  opposite  edge  against  the  guide,  thus  using  all  the  stock 
except  such  portion  as  went  into  scrap. 

However,  if  the  stock  is  purchased  in  the  commercial  sheet, 
it  is  necessary  to  trim  the  edges  every  time  a  row  is  punched 
along  each.  If  no  power  shears  are  located  handy  to  the  press 
this  may  prove  to  be  a  more  costly  operation  than  the  punch- 
ing, and  no  matter  how  conveniently  such  a  shear  may  be 
located,  the  operation  adds  a  considerable  cost  to  the  product. 
To  avoid  this  trouble  and  expense  another  punch  and  opening 
to  the  die  may  be  added.  The  object  of  this  punch  is  to 
remove  the  scrap  between  the  openings  in  the  sheet  and  also 
trim  the  edge  of  the  sheet,  thus  making  it  straight  and  in 
condition  to  bear  against  the  guide  on  the  die.  The  die  and 
punch  with  the  addition  mentioned  are  shown  in  Fig.  44. 
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Fig.  44.    Gang  Punch  arranged  1 


i  Sheet  Stock. 


When  using  a  trimming  punch  as  described  above,  it  is 
necessary  to  use  a  stop  of  the  description  shown  at  6.  The 
end  of  the  scrap  striking  this  governs  the  location  of  the 
stock,  and  when  the  punch  descends  the  scrap  is  cut  away. 

When  making  dies  of  this  class  it  is  necessary  to  have  the 
blanking  die  a  the  longer  in  order  that  the  locating  pins  on 
the  end  may  engage  in  the  holes  in  the  stock  and  locate  it 
right  before  the  other  punches  reach  the  stock.  It  is  also 
necessary  to  place  the  stop,  or  gage  pin,  so  the  stock  will  go 
a  trifle  further  than  its  proper  location — say  1-100  inch.  Then 
when  the  locating  pins  engage  with  the  holes  they  draw  the 
stock  back  to  its  proper  location;  whereas  if  the  tool  maker 
attempted  to  locate  the  stop  exactly  any  dirt  or  other  foreign 
substance  getting  between  the  end  of  the  scrap  and  the  stop 
would  cause  trouble. 

Bending  Dies. 

While  it  is  possible,  in  certain  cases,  to  bend  articles  during 
the  operation  of  punching  it  is  usually  necessary  to  make  a 
separate  operation  of  bending.  There  are  instances  where 
bending  fixtures  which  may  be  held  in  a  bench  vise,  or  at- 
tached to  the  bench,  answer  the  purpose  as  well  and  allow  the 
work  to  be  done  more  cheaply  than  if  bending  dies  were  used. 
But  as  a  rule  the  die  used  in  a  press  provides  the  more  satis- 
factory method  and  allows  the  work  to  be  done  at  a  fraction 
of  the  cost. 

It  is  sometimes  possible   to   make  the  dies  so   the  various 


operations  can  be  done  in  different  portions  of  the  same  die 
block,  the  piece  of  w-ork  being  changed  from  one  portion  to 
another  in  order  as  the  various  operations  are  gone  through. 
At  other  times  it  is  necessary  to  make  several  sets  of  bending 
dies,  the  number  depending  on  the  number  of  operations  neces- 
sary. When  a  "batch"  of  work  has  been  run  through  the  first 
die  it  is  removed  from  the  press  and  the  next  in  order  placed 
in,  so  continuing  until  the  work  has  been  brought  to  the 
desired  shape. 
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Examples  of  Bending  Dies. 

When  a  comparatively  small  number  of  pieces  are  to  be 
bent  to  a  shape  that  would  require  a  complicated  and  conse- 
quently costly  die  in  order  that  the  work  might  be  done  at 
one  operation,  it  is  sometimes  considered  advisable  to  make 
two  dies,  which  are  simple  in  form  and  inexpensive  to  make, 
to  do  the  work. 

At  times  the  design  of  the  press  is  such  that  a  complicated 
die  could  not  be  used;  and  as  a  result  additional  dies  of  a 
simpler  form  and  which  can  be  fitted  in  the  press  must  be 
made. 

We  will  first  consider  the  simpler  forms  of  bending  dies. 
Fig.  45  represents  a  die  used  in  bending  a  piece  of  steel  A  to 
a  V-shape,  as  at  B.  In  the  case  of  a  die  of  this  form  it  is 
necessary  to  provide  an  impression  of  the  proper  shape  as 
shown;  this  impres- 
sion, if  the  die  is 
to  be  used  for 
bending  stiff  stock, 
must  be  of  a  more 
acute  angle  than  if 
stock  having  little 
tendency  to  spring 
back  when  bent  to 
shape  be  used.  Un- 
der ordinary  c  i  r- 
cumstances  the  up- 
per portion  or 
punch  would  be 
made  of  the  same 
angle  as  the  die.  It 
is  necessary  to  pro- 
vide guides  and 
stops  as  shown  to 
locate  the  work 
properly. 

If  the  stock  used  in  making  the  pieces  is  of  a  high  grade 
and  the  product  is  a  spring  or  similar  article  which  must  be 
hardened,  it  will  be  found  necessary  to  cut  away  the  die  some- 
what in  the  bottom  of  the  impression,  making  it  a  little  dif- 
ferent in  shape  from  the  punch  as  shown  in  Fig.  46.  This  is 
to  prevent  crushing  or  disarranging  the  grain  of  the  steel  to 
an  extent  that  would  cause  it  to  break  when  in  use. 

If  the  die  is  of  the  form  shown  in  Fig.  47,  it  is,  of  course. 
necessary  to  make  the  length  a  of  punch  shorter  than  the  dis- 
tance across  the  opening  of  the  die.  It  must  be  somewhat 
shorter  on   each   end   than   the  thickness   of  the  stock   being 
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worked.  If  possible,  the  upper  corners  6  B  of  the  die  should 
be  rounded  somewhat,  as  the  stock  bends  so  much  easier  and 
with  less  danger  of  mutilating  the  surface  than  when  the  cor- 
ners are  sharp.  "When  bending  thin  ductile  metal  the  corners 
need  but  little  rounding.  If  the  stock  is  thick,  or  very  stiff, 
a  greater  amount  of  round  is  needed. 

While  the  form  of  bending  die  in  Fig.  4.5  answers  for  ordi- 
nary work,  there  are  jobs  where  such  a  die  would  not  insure 
a  degree  of  accuracy  that  would  answer  the  purpose,  and  it 
will  be  found  necessary  to  make  one  similar  to  Fig.  48,  where 
a  riser  or  pad  a  is  provided  as  shown.  This  is  forced  upward 
by  the  spring  6  and  is  gaged  as  to  height  by  means  of  the 


■hincrpjl.r. 
Pig.  49.    A  Case  of  Progressive  Bendingr. 

washer  v  bearing  against  the  shoulder  as  shewn.  It  will  be 
observed  that  the  spring  gets  its  bearing  against  the  washer, 
which  in  turn  bears  against  the  shoulder  of  the  riser  as  men- 
tioned before. 

When  making  this  die  the  hole  is  drilled  and  reamed  and 
the  groove  milled  or  planed  for  the  riser,  which  is  put  in 
place  sufficiently  tight  to  hold  it  while  the  V  groove  is  cut, 
after  which  it  may  be  relieved  until  it  works  freely. 

The  spring  6  gets 
its  lower  bearing  on 
the  die  holder.  If 
it  is  considered  ad- 
visable a  screw  may 
be  provided  for  the 
spring  to  rest  on. 
By  moving  this 
screw  any  desired 
t  e  ns  i  o  n  may  be 
given  the  spring, 
although  generally 
speaking  this  is  not 
necessary. 

When  bending 
articles  of  certain 
shapes  it  is  neces- 
sary to  design  the 
tools  so  that  cer- 
tain portions  of 
the  piece  will  he 
bent  before  other  portions.  Should  we  attempt  to  make  th6 
tools  solid  and  do  the  work  at  one  stroke  of  the  press,  the 
piece  of  stock  would  be  held  rigidly  at  certain  points  and  it 
would  be  necessary  to  stretch  the  stock  in  order  to  make  it 
conform  to  other  portions  of  the  die.  In  the  case  of  articles 
made  from  soft  stock,  this  might  be  accomplished,  but  the 
stock  would  be  thinner  and  narrower  where  it  stretched. 
However,  as  a  rule  it  is  not  advisable  to  do  this,  and  dies 
are  constructed  to  do  away  with  this  trouble. 


Fig.  50.    A  Die  for  Bending  Bow  Springs. 
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Fig.  49  represents  a  die,  the  upper  part  of  which  has  the 
portion  a  so  constructed  that  it  engages  the  stock  first,  after 
forcing  it  down  into  the  impression  in  the  lower  portion. 
Fai't  a  recedes  into  the  slot  provided  for  it.  The  coil  spring 
shown  is  sufficiently  strong  to  overcome  the  resistance  of  the 
stock  until  it  strikes  the  bottom  (.f  impression.  The  article 
is  shown  bent  at  B. 
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Compound  hcndinff  dies  are  used  very  extensively  on  cer- 
tain classes  of  work,  especially  in  making  looped  wire  con- 
nections and  articles  of  thin  sheet  slock. 

Fig.  50  shows  a  die  used  for  bending  a  bow  spring.  As 
the  punch  descends  the  stock  is  bent  down  into  the  impres- 
sion in  the  lower  half  and  forms  the  stock  to  a  U-shape.  As 
the  end  of  the  punch  with  the  stock  comes  in  contact  with  the 
bottom  of  the  impression  it  is  forced  into  the  upper  portion, 
the  spring  keeping  it  against  the  stock  while  movable  slides- 
side  benders — i  b,  are  pressed  in  by  means  of  the  wedge- 
shaped  pins  so  as  to  force  the  upper  ends  of  loop  against  the 
sides  of  the  punch  as  shown  in  Fig.  51,  forming  the  piece  as 


Fig.  63.    Forming  a  Stiff  Bow  Spring. 


at  B.  When  the  punch  ascends,  the  finished  loop  may  be 
drawn  off.  If  the  stock  used  is  stiff  it  will  be  necessary  to 
make  the  punch  somewhat  smaller  than  the  finish  size  of 
spring,  as  it  will  open  out  somewhat  when  the  pressure  is 
removed. 

When  making  looped  wire  work,  a  loop  may  be  formed  and 
the  wire  moved  along  against  a  stop;  another  loop  formed, 
and  so  on,  as  in  Fig.  52.  When  forming  looped  wire  work  it 
is  customary  to  make  the  punch  ball-shaped  rather  than  as 
shown  in  Fig.  50.  The  ball  answers  as  well  on  wire  work  and 
allows  of  the  easy  removal  of  the  loop. 

It  is  sometimes  desirable  to  close  the  upper  end  of  an  arti- 
cle nearly  together  and  if  the  stock  used  is  extremely  stiff. 


_^ 


Fig.  54.     Punching  and  Bending  i 


i  Operatlo 


the  Die  In  Fig.  50. 


as  bow  springs  made  from  a  grade  of  tool  or  spring  steel,  it 
may  be  necessary  to  heat  the  bow,  which  has  previously  been 
bent,  red  hot,  and  finish  bending  it  by  a  special  process. 
In  the  case  of  articles  made  from  a  mild  grade  of  stock  this 
may  be  accomplished  at  the  time  of  bending  by  substituting  a 
mandrel  as  shown  In  Fig.  53,  for  the  cylindrical  portion  of 
the  punch. 

A  great  variety  of  work  may  be  done  by  modifications  of 
the  forms  of  bending  dies  shown.  Where  but  a  few  pieces  are 
to  be  bent  it  is  not  advisable  to(  go  to  the  expense  of  costly 
bending  dies;  but  when  the  work  is  done  in  great  numbers 
they  will  produce  work  uniform  in  shape  at  a  low  cost. 

Blanking  and  bending  dies  are  made  which  not  only  punch 
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the  article  from  the  commercial  sheet,  but  bend  it  to  the  de 
sired  shape  at  the  same  operation. 

As  a  rule  it  is  advisable  to  blank  the  article  at  one  opera- 
tion and  bend  it  at  another,  but  there  are  certain  forms  of  work 
where  it  is  possible  to  do  it  in  a  satisfactory  manner  at  one 
operation  and  at  a  cost  not  exceeding  that  of  the  ordinary 
blanking  operation.  This  also  effects  a  saving  in  the  cost  of 
tools,  as  the  special  bending  die  is  dispensed  with. 

Fig.  54  represents  a  punch  and  die  Used  in  punching  the 
shoe  o  to  the  shape  shown,  while  Fig.  55  is  one  used  for  pro- 
ducing the  tension  washer  shown. 

Gun  and  other  irregular  shaped  springs  are  many  times 
punched  to  form  by  this  style  of  die,  although  when  stock 
suitable   for   use   in   making   springs   is   employed   it    will   be 
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Fig.  55.    Making  a  Tension  Washer. 

found  necessary  to  make  the  face  of  the  punch  somewhat  dif- 
ferent in  shape  from  that  desired,  as  the  piece  will  straighten 
out  more  or  less  after  it  is  punched. 

If  it  is  desired  to  curl  a  form  on  a  piece  of  work,  making  a 
loop  as  in  Fig.  56,  it  is  accomplished  by  various  methods, 
sometimes  by  a  modification  of  the  die  of  Fig.  51.  A  die  oi* 
the  description  shown  in  Fig.  57  is  used  with  excellent  results. 

In  making  this  die  the  blank  a  is  first  machined  to  size. 
The  hole  6  is  drilled  and  reamed  to  size  and  polished  to  pro- 
duce very  smooth  walls.  This  may  be  accomplished  by  using 
a  round  revolving  lap  of  the  right  size.  The  slot  is  then  milled 
as  shown. 

If  the  die  is  not  intended  for  permanent  use  and  the  stock 
is  comparatively  soft  or  easily  bent,  it  need  not  be  hardened. 
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A  Curling  Die  and  its  "Worli. 

If,  however,  it  is  to  be  used  right  along,  it  must  be  hardened. 
This  is  best  accomplished  by  pack  hardening,  being  sure  that 
the  heats  are  low.  As  in  the  use  of  this  method  the  die  is 
quenched  in  oil,  there  is  little  or  no  danger  of  its  going  out 
of  shape.     Draw  to  a  full  straw  color. 

The  punch  is  made  with  a  V-shaped  impression  in  its  face 
as  shown.  This  may  be  rounded  in  the  bottom  as  indicated 
or  left  sharp,  as  desired.  If  hardened,  it  may  be  drawn  to  a 
brown  color. 

It  is  possible  with  presses  and  tools  adapted  to  the  work  to 
form  pieces  to  shapes  that  to  one  not  familiar  with  this  class 
of  work  would  seem  well  nigh  impossible. 


CONCERNING  THE  VARYING  VALUE  OF 
THE  DOLLAR.* 

Forty  years  ago,  at  the  close  of  the  Civil  War,  the  United 
States  was  doing  business  with  a  depreciated  paper  currency, 
worth  only  half  and  at  times  even  less  than  half  of  its  face 
value  in  gold.  While  the  situation  was  clearly  understood 
by  the  financial  experts  of  that  day,  it  was  not  understood  by 
people  in  general.  Buying  and  selling,  lending  and  borrow- 
ing, went  on  as  if  the  dollar  were  an  unvai'ying  standard  of 
value,  and  with  no  foresight  of  the  impending  change.  The 
debtor  who  borrowed  a  thousand  dollars  for  a  term  of  years 
had  seldom  any  idea  that  he  would  actually  at  the  end  of 
the  term  have  to  pay  the  creditor  in  dollars  twice  as  valuable 
as  those  he  had  originally  received.  The  hardships  growing 
out  of  this  change  in  the  value  of  the  dollar  were  enormous 
and  widespread.  They  were  in  large  degree  responsible  for 
the  greenback  craze  of  a  decade  later  and  for  other  financial 
vagaries  which  have  afflicted  us  since.  No  one  who  clearly 
understands  the  situation  resulting  from  the  depreciation  of 
paper  money  in  the  '60's  and  '70's  can  doubt  that  a  currency 
of  fluctuating  value  is  one  of  the  worst  evils  that  can  befall 
a  people. 

While  the  financial  issue  on  which  public  attention  was  con- 
centrated a  few  years  ago  did  much  to  educate  the  public  in 
the  elements  of  sound  finance,  there  is  one  fact  now  pressing 
on  public  attention  which  was  rather  obscured  in  the  discus- 
sion. W'e  refer  to  the  fact  that  the  dollar,  even  when  based 
on  the  gold  standard,  is  not  by  any  means  an  unvarying  stan- 
dard of  value.  The  enormous  production  of  gold  during  the 
past  twenty  years  appears  to  have  been  one  important  factor 
in  the  depreciation  of  the  dollar  which  has  recently  occurred. 
Theorists  have  often  speculated  as  to  what  the  result  would 
be  if  a  deposit  of  gold  should  be  somewhere  uncovered  from 
which  the  metal  could  be  produced  in  unlimited  quantities  at 
a  labor  cost  much  below  the  present  value  of  gold.  It  is  evi- 
dent enough,  of  course,  that  such  an  event  would  absolutely 
reduce  the  purchasing  power  of  gold  everywhere;  and  to  a 
certain  extent,  it  is  claimed,  the  great  production  of  gold  in 
South  Africa,  Alaska,  and  Colorado  has  tended  to  produce  a 
similar  result. 

That  a  great  change  in  the  value  of  the  dollar  has  occurred 
is  apparent  to  even  the  dullest  observer.  The  value  of  money 
is  measured,  of  course,  by  what  it  will  procure.  Dollars  are 
worthless  except  as  a  universally  accepted  medium  of  ex- 
change. If  a  dollar  to-day  will  buy  no  more  in  food,  clothing, 
shelter,  personal  service  or  other  commodities  than  half  a 
dollar  would  procure  half  a  century  ago.  then  it  is  a  fair 
conclusion  that  the  value  of  the  dollar  has  diminished  by  one- 
half.  One  has  but  to  refer  to  records  of  the  first  half  century, 
showing  prices  paid  and  cost  of  living  in  those  days,  to  be 
absolutely  convinced  that  a  great  change  has  taken  place  in 
the  value  of  the  dollar  in  that  period.  We  do  not,  however, 
need  to  go  so  far  back  by  any  means.  In  the  current  number 
of  Moody's  Magazine,  a  writer  compares  the  average  commod- 
ity prices  in  1897,  at  the  end  of  a  long  period  of  financial 
depression,  and  those  of  the  current  year.  According  to  these 
figures,  as  compiled  by  R.  G.  Dun  &  Co.,  there  was  an  average 
increase  in  price  in  that  period,  nine  years,  of  47  per  cent. 
That  means  that  it  now  takes  $1.47  to  buy  what  ?1  would 
have  bought  nine  years  ago.. 

It  is  curious  to  note  that  this  rapid  change  In  the  value 
of  the  dollar  (and  the  gold  dollar,  too)  has  exactly  reversed 
the  situation  between  debtors  and  creditors  that  existed  in 
the  early  TO's.  Then  the  creditor  got  back  from  the  debtor^ 
if  the  debtor  remained  solvent — much  more  than  he  originally 
lent.  To-day,  if  a  man  loaned  money  nine  years  ago  at  5  per 
cent  and  were  now  to  be  paid  back  the  principal  with  simple 
inteiest,  he  could  not  purchase  as  much  with  the  whole  as  he 
could  with  the  principal  alone  when  he  lent  the  money.  In 
other  words,  the  shrinkage  in  the  value  of  the  dollar  has 
more  than  offset  all  the  interest  it  has  earned. 

This  decline  in  the  value  of  the  dollar  must  not  be  confused 
with  another  decline  which  has  been  going  on  at  the  same 
time,  the  decline  in  the  rates  of  interest;  yet  to  a  certain 
extent  the  two  react  upon  and  influence  each  other.     Twentv- 
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five  years  ago  a  hundred  dollars  loaned  would  earn  six  dol- 
lars interest  every  year.  Now  a  hundred  dollars  loaned  will 
earn  only  three  dollars  and  a  half  a  year;  and  that  three 
dollars  and  a  half  will  only  purchase  as  much  as  a  dollar  and 
seventy-five  cents  did  at  that  time.  The  "bloated  bondholder." 
who  has  so  long  been  held  up  to  scorn,  therefore,  is  now  actu- 
ally receiving  from  the  same  principal  an  income  less  than  a 
third  as  great  as  that  which  he  enjoyed  twenty-five  years  ago. 

It  has  seemed  to  us  that  these  facts  are  worth  bringing  to 
the  attention  of  engineers.  While  they  may,  in  a  way,  be 
well  known,  we  are  all  too  prone  to  forget  them.  We  uncon- 
sciously think  of  the  dollar  as  a  standard  of  value;  but  if  it 
is  a  standard  it  is  one  whose  dimensions  are  varying  like  a 
piece  of  India  rubbe.-.  We  think  of  wages  and  salaries  as  if 
the  dollars  coi;ld  be  compared  with  the  dollars  paid  in  wages 
and  salaries  twenty  years  or  even  ten  years  ago.  It  needs 
but  the  least  thought  to  see  that  this  is  not  at  all  the  case. 
The  man,  be  he  president,  chief  engineer,  college  professor, 
surveyor,  blacksmith  or  ordinary  laborer,  who  is  paid  the 
same  nuiuber  of  dollars  per  day  or  per  year  that  he  was  nine 
years  ago,  has  actually  suffered  a  reduction  in  his  salary  or 
wages  of  nearly  one-third.  He  can  actually  buy  only  two- 
thirds  of  the  necessaries  or  comforts  of  life  to-day  that  he 
could  nine  years  ago.  On  the  other  hand,  these  changes  of 
values  are  creating  riches  on  every  hand.  These  whose  prop- 
erty consists  in  actual  things — real  estate,  railways,  ships, 
mines,  stores  and  what  not,  have  often  seen  a  jump  in  the 
value  of  their  holdings  which  was  due  only  partially  to  their 
shrewd  business  judgment  and  largely  to  the  fact  that  the 
dollar  has  depreciated  in  value  and  thus  made  their  property 
worth  more  dollars. 

Will  there  be  a  return  to  the  lower  prices  of  a  former 
day?  So  far  as  the  value  of  the  dollar  is  influenced  by  the 
rate  of  gold  production,  there  is  no  prospect  of  any  reduction 
in  the  output  of  the  world's  mines.  Rather,  with  the  con- 
stant exploration  of  new  countries  and  the  rapid  development 
of  chemical  and  mechanical  processes  for  treating  low-grade 
ores,  a  steady  increase  in  the  world's  gold  production  seems 
probable,  at  least  for  a  long  period  to  come.  There  are.  more 
over,  causes  tending  toward  higher  prices  for  various  commodi- 
ties, such  as  the  growing  scarcity  of  lumber  and  various 
metals,  or  the  inability  of  the  sources  of  supply  to  keep  pace 
with  the  expansion  of  demand.  It  will  be  understood,  of 
course,  that  an  increase  in  price  of  any  important  commodity, 
to  whatever  market  conditions  it  may  be  due.  operates  to 
decrease  the  value  of  the  dollar.  Inevitably,  too.  there  must 
be  a  further  readjustment  of  wages  and  salaries  in  many 
departments  to  correspond  with  changed  conditions  above  set 
forth.  All  these  things  tend  to  make  permanent  the  decreased 
purchasing  power  of  the  dollar  and  to  bring  about  still  fur- 
ther decrease. 

[Of  direct  bearing  on  the  above  is  the  following  quotation 
from  a  letter  recently  published  in  the  Outlook  (London) : 
"There  is  every  reason  to  believe  that  prices  in  the  next 
fifteen  years  will  rise  enormously,  reverting  to  the  price  level 
of  the  decade  1867  to  1877.  This  rise  will  be  unfairly  ascribed 
to  the  operations  of  the  trusts  and  to  the  advance  which 
should  equitably  take  place  in  railway  and  steamship  rates. 
The  real  reason,  however,  will  be  the  depreciation  of  gold  by 
reason  of  its  abundance.  So  recently  as  1883  the  yield  of  the 
mines  was  only  4.614.588  ounces.  For  1905  it  was  18,211,419 
ounces.  If  Mr.  Bryan  in  1896  and  bimetallists  the  world  over 
merely  desired  inflation  they  have  since  got  inflation  with  a 
vengeance,  and  inevitably  far  vaster  inflation  awaits  us."] 
*     *     * 

The  increasing  interest  in  "industrial  betterment"  is  shown 
in  the  work  being  done  in  Kinkora.  on  the  Delaware  River, 
10  miles  below  Trenton,  N.  J.,  where  John  Roebllng's  Sons 
are  reported  to  be  expending  $4,000,000  in  providing  homes 
for  their  employees.  Expansion  of  their  business  led  to 
the  erection  of  new  mills  near  Kinkora.  and  the  consequence 
was  the  building  of  homes  for  the  workmen,  including  a 
hotel  conducted  on  the  plan  of  a  private  club,  and  a  depart- 
ment store.  A  single  man  will  be  enabled  to  enjoy  life  for 
$2.50  per  week  and  the  houses  will  be  rented  for  from  $8  to 
$14  a  month. 


THE  RANSOM  CYCLOMETER  OR  SPEED 
INDICATOR. 

The  not  unusual  conception  of  the  motion  of  a  steam  en- 
gine flywheel  is  that  of  uniformity  of  angular  velocity,  vary- 
ing somewhat,  of  course,  in  number  of  revolutions  per  min- 
ute but  not  to  any  great  extent  within  a  revolution.  This, 
however,  is  a  mistaken  idea  as  any  one  knows  who  has  made 
an  analysis  of  the  subject,  or  has  had  to  do  with  the  operation 
of  even  very  closely  regulated  multiple  cylinder  steam  en- 
gines driving  large  alternating  current  generators,  required 
to  work  synchronously  in  pairs  or  in  multiple.  The  accom- 
panying cut.  Fig.  1,  shows  in  diagrammatic  form,  steam  en- 
gine fluctuations  varying  5  per  cent  from  perfect  regularity 
of  angular  motion,  and   gas  engine  fluctuations  varying   6% 


inert  X.F. 
Fig.  1.    Comparatdve  Speed  Variations  of  Gas  and  Steam  Engines. 

per  cent.  The  Ransom  cyclometer  by  which  these  variations 
were  detected  is  of  considerable  interest  and  through  the 
courtesy  of  the  makers,  Messrs.  Manlove,  Alliott  &  Co.,  Ltd., 
Nottingham,  England,  we  are  enabled  to  present  herewith 
photogi-aphs  of  the  instrument  and  the  accompanying  de- 
scription: 

The  Ransom  cyclometer  shown  in  Fig.  2  is  an  instrument 
by  means  of  which  the  time  of  rotation  of  any  shaft  may  be 
measured  to  the  one-five-thousandth  part  of  a  second  and  not 
only  is  the  total  time  of  each  revolution  recorded  but  also 
the  time  taken  in  turning  through  any  minute  angle  or  por- 
tion of  a  revolution  may  be  obtained  with  equal  accuracy. 
The  principle  upon  which  this  speed  recorder  works  is  very 
simple.  A  cylinder  or  drum  covered  tightly  with  smoked 
paper  is  connected  to  the  end  of  the  engine  shaft  or  other 
shaft  whcse  speed  it   is  required  to  measure.     On  one  side  of 


Fig.  2.    Tlie  Ransom  Speed  Indicator. 

this  drum  is  mounted  a  tuning  fork  of  known  pitch  one  arm 
of  which  carries  a  small  needle  or  style.  When  the  fork  is 
vibrating  this  needle  oscillates  in  a  line  at  right  angles  to 
the  direction  of  rotation  of  the  drum  and  lightly  touches  the 
surface  of  the  smoked  paper.  Fig.  3  shows  a  short  section 
of  a  record  made  by  a  standard  tuning  fork  making  512  vibra- 
tions per  second.  It  is  one  of  the  fundamental  laws  of  sound 
that  each  vibration  must  be  made  in  an  equal  interval  of 
time,  the  amount  of  which  is  known  from  the  pitch  of  the 
fork,  hence  each  of  the  cycles  represented  on  the  surface  of 
the  smoked  paper  represent  equal  intervals  of  time.  Knowing 
the  pitch  of  the  fork  and  having  given  a  section  of  paper  on 
which  the  style  has  traced  a  record,  it  can  be  readily  deduced 
how  long  a  period  of  time  was  required  for  the  traverse  of  any 
portion  of  it  while  passing  under  the  style. 
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In  order  that  more  than  one  revolution  of  the  drum  may 
be  recorded  the  tuning  fork  is  arranged  to  travel  automatic- 
ally along  the  whole  length  of  the  drum,  or  any  portion  of  it 
that  may  be  desired.  The  record  then  presents  the  appear- 
ance of  a  fine  helix  composed  of  waves  on  the  surface  of  the 
paper.  The  records  made  on  smoked  paper  are  removed  from 
the  drum  and  the  marks  rendered  permanent  by  a  thin  coat- 
ing of  varnish. 
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Fig.  3.    Record  Made  on  the  Smoked  Paper 


The  diagram  shown  in  Fig.  1  was  plotted  from  tests  made 
on  a  good  tandem  compound  steam  engine  indicating  about 
15  horsepower,  and  on  an  "Atkinson  cycle"  gas  engine.  The 
gas  engine  shaft,  of  course,  receives  only  one  impulse  to  four 
impulses  received  by  the  steam  engine  shaft,  and  although 
both  engines  make  about  the  same  number  of  revolutions 
per  minute  it  will  be  noted  that  there  is  a  considerable  dif- 
ference in  angular  velocity.  The  gas  engine  was  regarded 
as  an  uncommonly  steady  running  machine,  although  the 
cyclometer  showed  fluctuations  in  speed  of 
61/4  per  cent  during  a  period  of  one  revo- 
lution. 

FMg.  2  shows  the  cyclometer;  a  spur  gear 
is  mounted  on  the  drum  shaft  which 
meshes  with  another  gear  mounted  on  a 
lead  screw.  This  latter  traverses  the  car- 
riage on  which  is  mounted  the  tuning  fork 
shown  on  top.  Between  the  prongs  of  the 
fork  is  a  small  electro-magnet  connected 
to  a  battery  by  means  of  which  the  action 
of  the  tuning  fork  is  stimulated,  and  by 
the  use  of  which  a  trial  may  be  prolonged 
for  any  required  time.  The  end  of  the 
drum  shaft  is  provided  with  suitable  con- 
nection tor  the  shaft  to  be  tested.  It  is 
thus  evident  that  the  construction  and 
use  of  the  instrument  is  quite  simple  and 
readily  within  the  grasp  of  any  one  com- 
petent to  test  machinery.  The  fact  that 
the  tuning  fork  has  an  unvarying  rate  of 
vibration  is,  of  course,  the  fundamental 
idea  on  which  the  machine  is  founded. 
The  principle  has  been  much  used  for 
time  recording  in  physical  science  experi- 
ments but  its  application  to  machinery  testing  is  of  compara- 
tively recent  date.  Fig.  4  shows  the  application  of  the  in- 
strument to  an  Atkinson  cycle  gas  engine. 

BUILT-UP  CRANK  SHAFTS  FOR  MULTI-CYLIN- 
DER ENGINES.* 

In  some  of  the  very  earliest  gasoline  vehicle  engines  of 
the  high  speed  European  type,  built-up  crankshafts  were  em- 
ployed. That  is,  the  shaft,  its  cheeks  or  webs,  and  the  crank- 
pin  were  not  made  integral,  but  of  separate  elements,  me- 
chanically joined.  In  many  of  the  early  enclosed  flywheel 
engines  two  balance  wheels  were  used,  each  wheel  being 
keyed  to  the  closely  abutted  ends  of  the  halves  of  the  shaft. 
The  crank-pin  being  passed  through  and  made  fast  in  the 
rims  of  both  balance  wheels,  the  halves  of  the  main  shaft 
were  thus  mechanically  joined. 

The  built-up  crank-shaft  was  early  abandoned  in  favor  of 
shafts  hand  or  drop-forged  out  of  a  single  piece  of  stock,  the 
shaft  proper,  as  well  as  the  cranks  and  crank-pins  for  the 
number  of  throws  desired,  being  formed  integrally.  Some  of 
the  highest  quality  automobile  engines  have  been  fltted  with 
shafts  not  forged  but  machined  or  cut  very  laboriously  out  of 
a  solid  rectangular  slab  of  steel,  large  enough  to  include  the 
extreme  outside  dimensions  of  the  shaft,  cranks  and  pins. 

*  Horseless  Age,  July  4, 190t). 


Crankshafts  for  four-cylinder  engines  are  expensive  pieces 
of  mechanism,  and  the  shafts  required  by  six-  and  eight-cylin- 
der motors  are  necessarily  much  more  so.  especially  if  they 
are  constructed  in  accordance  with  the  best  precepts  of  the  art. 

Rather  recently  the  built-up  crankshaft  has  been  proposed 
for  modern  motors,  and  several  designs  have  been  brought 
out.  Such  shafts  are  constructed  upon  a  sort  of  unit  system. 
The  units  from  which  a  crankshaft  of  any  number  of  throws 
may  be  built  up  are  identical  and  consist  of  the  forged  cheeks 
of  a  crank,  the  crankpin  and  two  short  stubs  forming  parts 
of  the  shaft  proper. 

The  ends  of  these  stubs  are  made  in  the  form  of  jaw  coup- 
lings and  two  of  the  units  may  be  united  by  interlocking  these 
jaws,  so  that  neighboring  throws  shall  stand  at  any  desired 
angular  relation,  one  to  the  other,  as  required  in  the  con- 
struction of  multicylinder  shafts  of  all  types.  The  interlocked 
parts  of  neighboring  units  form  the  bearing  portions  of  the 
shaft  itself  and  the  ball  bearings  in  which  the  shaft  runs  do 
not,  under  this  construction,  have  to  be  threaded  over  the 
cheeks  of  the  cranks.  The  internal  diameter  of  the  ball  bear- 
ings may  therefore  be  reduced  with  an  advantage  in  point 
of  strength  of  the  bearing. 

It  is  probable  that  crankshafts  built  up  in  this  manner 
from  a  number  of  similar  units  can  be  produced  quite  economi- 
cally. The  burden  of  keeping  on  hand  ordinary  crankshafts 
for  motors  of  various  types  and  numbers  of  cylinders  is  quite 


Fig.  4.    The  Apparatus  In  Use  in  Testing  an  Atlcinson  Gas  Engine. 

serious,  and  there  should  be  a  certain  advantage  in  being  able 
to  build  up  a  shaft  for  a  motor  of  any  number  of  cylinders 
upon  this  unit  system. 

Damage  sustained  by  any  part  of  a  built-up  shaft  should  be 
more  readily  repaired  than  a  corresponding  accident  to  an  in- 
tegral shaft — a  fracture  of  which  is  usually  fatal,  despite  the 
claims  put  forth  for  the  electric  welding  process  in  this  con- 
nection. 

*     *     * 

Every  flywheel  acts  in  a  measure  like  a  fan,  taking  in  air 
at  the  hub  and  discharging  it  at  the  rim.  The  current  of  air 
set  up  in  this  way  is  often  disagreeable  and  sometimes  in- 
jurious to  processes  of  manufacture.  In  any  case  it  means  a 
waste  of  power  which  with  a  large  wheel  running  at  high 
speed  may  be  a  considerable  item.  A  writer  in  Poxoer  recom- 
mends that  all  flywheels  be  encased,  the  casing  being  made  a 
part  of  the  wheel  itself  and  not  in  the  foi-m  of  a  box  surround- 
ing it.  A  box  casing  surrounding  the  wheel  only  partially 
reduces  the  loss  of  power  and  is  net  as  easily  and  cheaply 
made  as  drumhead  casings  applied  to  the  wheel  itself.  These 
casings  may  be  made  of  canvas  supported  on  radial  wires,  and 
segments  of  wood  fitted  in  the  rim  and  a  wooden  clamp  collar 
at  the  hub.  With  this  construction  the  air  within  the  wheel 
revolves  with  it  without  escaping;  with  a  box  casing  it  is 
being  continually  agitated,  the  fanning  action  being  only  par- 
tially suppressed. 


September,  1906. 


MACHINERY. 


23 


WUxLIAM  B.  COGSWELL. 

REPRESENTATIVE  AMERICAN  MECHANICS 
AND  ENGINEERS. 

William  B.  Cogswell,  mechanical  engineer  and  general  man- 
ager of  the  Solvay  Process  Company  and  the  Tully  Pipe  Line 
Co.,  Syracuse,  N.  Y.,  was  born-  in  Oswego,  N.  Y.,  September 
22,  1834.  From  seven  to  ten  years  of  age  he  attended  the 
Hamilton  Academy;  he  afterward  attended  a  school  kept  by 
Joseph  Allen  of  Syracuse,  and  also  a  school  kept  by  Prof. 
Orin  Root,  in  Seneca  Falls,  N.  Y.  During  the  two  years, 
1848-9,  Mr.  Cogswell  worked  with  an  engineering  party  on  the 
survey  of  the  Syracuse  &  Oswego  R.  R.  and  the  Syracuse  & 
Utica  R.  R.  His  natural  tastes  impelled  him  strongly  toward 
engineering  as  a  profession,  and  when  his  surveying  experi- 
ence ended,  he  entered  the  Rensselaer  Polytechnic  Institute,  at 
Troy,  N.  Y.,  May  1,  1S.50,  in  the  class  of  1S.52.  He  remained 
three  years  but  owing  to  an  extension  of  the  course  no  class 
was  graduated  in  that  year.  In  the  year  1854  the  degree  of 
C.  E.  was  conferred  on  him  by  this  institute. 

Soon  after  leaving  the  school  Mr.  Cogswell  began  an  ap- 
prenticeship in  the  Lawrence  machine  shop,  under  the  super- 
intendence of  John  C.  Hoadley.  He  came  out  of  that  appren- 
ticeship three  years  later  with  a  theoretical  and  practical 
education  in  engineering,  mechanics  and  physics  with  their 
allied  branches,  not  often  secured  in  so  short  a  time  by  so 
young  a  man. 

Returning  to  Syracuse  in  1S56  he  was  selected  by  George 
Barnes  of  the  same  city  to  assist  him  in  taking  charge  of 
the  machinery  of  the  Marietta  &  Cincinnati  R.  R.  at  Chilli- 
cothe,  of  which  road  Mr.  Barnes  had  been  made  superinten- 
dent. He  remained  in  that  position  only  three  years  when 
the  railroad  became  crippled  in  the  financial  panic  of  1857. 
The  year  1859  Mr.  Cogswell  spent  as  superintendent  of  the 
Broadway  Foundry  in  St.  Louis,  Mo.,  and  in  1860  returned 
to  Syracuse,  and  in  conjunction  with  William  A.  and  A.  Avery 
Sweet,  started  the  works  which  were  the  inception  of  the 
present  Whitman  &  Barnes  Manufacturing  Co.  Here  the 
breaking  out  of  the  Civil  War  found  him,  and  in  1861  he  was 
appointed  civil  engineer  in  the  United  States  Navy.  In  this 
position  he  performed  an  enormous  amount  of  labor  in  fitting 
up  separate  repair  shops  for  five  stations  on  the  Atlantic  sea- 
board and  lived  at  one  of  them  erected  on  shipboard  at  Port 
Royal,  S.  C.  In  1862  he  was  transferred  to  the  Brooklyn 
Navy  Yard  and  placed  in  charge  of  steam  repairs  where  he 
remained  four  years.  The  following  two  years  he  lived  in 
New  York  City.  In  1S70  he  was  called  to  take  charge  of  the 
completion  of  the  Clifton  Suspension  Bridge  at  Niagara  Falls 
and  at  the  same  time  gave  his  attention  to  the  construction 
of  two  blast  furnaces  at  the  Franklin  Iron  Works  in  Oneida 
County,  N.  Y. 

In  1874  he  was  solicited  to  go  to  Mine  La  Motte,  in  Mis- 
souri, to  assume  charge  of  the  lead  mines  of  the  same  name 


at  that  point.  This  mine  was  owned  by  Mr.  Rowland  Haz- 
zard,  who  brought  all  arguments  in  his  power  to  induce  Mr. 
Cogswell  to  take  this  step.  He  remained  there  five  years 
until  the  spring  of  1879,  when  he  decided  to  remove  to  Syra- 
cuse, although  retaining  the  management  of  the  Mine  La 
Motte  lead  mines.  After  returning  to  Syracuse,  and  while 
in  quest  of  some  kind  of  employment,  Mr.  Cogswell  decided 
on  a  step  which  has  had  a  most  important  influence  on  Syra- 
cuse as  it  called  into  existence  a  new  industry  that  has  grown 
to  great  proportions.  Through  a  friend  he  had  made  the 
acquaintance  of  Messrs.  Solvay  &  Co.,  of  Brussels,  Belgium, 
who  are  the  most  prominent  manufacturers  in  the  soda  in- 
dustry in  Europe,  and  he  decided  to  go  to  Europe  to  investi- 
gate it.  The  result  was  that  Mr.  Cogswell  was  given  a  com- 
mission to  inspect  the  various  points  in  this  country  where  a 
manufactory  would  be  practicable,  and  report.  After  the  re- 
ceipt of  the  report  steps  were  taken  for  the  formation  of  a 
company  for  the  manufacture  of  the  various  soda  products. 
It  was  decided  that  Syracuse  was  the  best  point  for  the  works 
and  they  were  located  there,  for  it  was  believed  by  Mr.  Cogs- 
well that  rock  salt  might  be  discovered  in  the  vicinity.  Sev- 
eral experimental  borings  were  made  in  1881  and  1883,  but 
without  success;  but  information  was  obtained  which  led  to 
the  experiments  in  Tully  valley  in  1S88,  and  the  discovery  of 
two  veins  of  rock  salt,  each  about  fifty  feet  thick,  at  a  depth 
of  1,200  feet.  The  company  now  receive  their  entire  supply 
from  the  Tully  wells.  The  company  also  put  in  a  plant  of 
such  capacity  that  a  large  quantity  of  saturated  brine  is  sold 
to  the  salt  manufacturers  of  Syracuse.  This  industry  led  to 
the  formation  of  the  Tully  Pipe  Line  Company,  for  conveying 
brine  from  the  wells  to  the  works. 

A  branch  of  the  Solvay  Works  at  Syracuse  has  been  built 
at  Detroit,  and  the  output  of  the  two  works  has  probably 
tripled  in  the  last  fourteen  or  fifteen  years.  (In  1892  the 
output  was  75,000  tons  soda  ash;  20,000  tons  caustic  potash; 
and  6,000  tons  bicarbonate  of  soda.)  An  organization  known 
as  the  Semet-Solvay  Company  is  a  branch  of  the  same  organ- 
ization in  the  coke  industry,  and  it  grew  out  of  the  demand 
for  ammonia  required  by  the  Solvay  Company  in  their  busi- 
ness. This  branch  has  extended  until  they  have  banks  of 
ovens  located  in  twelve  or  fifteen  different  cities  in  the  coun- 
try, and  is  in  extent  probably  as  great  as  the  soda  ash  busi- 
ness itself.  Other  industries  have  been  engrafted  on  the 
original  industry  of  making  soda  ash  which  was  the  first  to 
be  started  by  Mr.  Cogswell,  and  in  the  introduction  of  others 
he  has  been  instrumental,  and  when  his  best  judgment  has 
been  followed  there  have  been  few  mistakes. 

The  Hannawa  Falls  power  plant,  where  the  Racket  River 
two  miles  above  Potsdam,  St.  Lawrence  County,  offered  a  favor- 
able opportunity,  Mr.  Cogswell  organized  and  mainly  financed 
the  company  that  erected.  Electric  power  is  furnished  to 
Potsdam  and  Ogdensburg. 

Mr.  Cogswell  has  in  his  life  made  the  most  of  favorable 
conditions;  Inherited  a  good  constitution;  was  brought  up  as 
a  gentleman;  started  young  in  civil  engineering;  had  a  good 
technical  education;  learned  the  machinist's  trade  in  one  of 
the  best  shops  in  the  country;  and  has  coupled  with  these 
advantages  a  wide  experience,  and  an  abundance  of  good  com- 
mon sense.  He  is  a  member  of  the  American  Society  of  Civil 
Engineers;  a  member  of  the  American  Society  of  Mining 
Engineers;  a  member  of  the  American  Society  of  Mechanical 
Engineers;  a  Fellow  of  the  Geographical  Society;  a  member 
of  the  Society  for  the  Advancement  of  Science;  a  member  of 
the  Society  of  Chemical  Industry  of  England;  and  president 
of  Warner's  Portland  Cement  Company. 

For  the  foregoing  we  are  indebted  to  Memorial  History  of 
Syracuse  published  in  1891,  and  for  later  information  to  Prof. 
John  E.  Sweet,  Syracuse,  N.  Y. 


A  movement  inaugurated  by  Mr.  Carnegie  has  resulted  in 
the  planning  of  a  memorial  building  on  the  site  of  the  birth- 
place of  James  Watt  at  Greenock,  Scotland.  The  building 
will  contain  classrooms  for  the  study  of  navigation  and  ma- 
rine engineering,  together  with  facilities  for  taking  astrono- 
mical observations.  Mr.  Carnegie  will  bear  a  large  part  of 
the  cost  of  this  undertaking. 
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THE  VALUE  OF  A  CAMERA  AS  AN  INSTRUCTOR. 
On  another  page  of  this  issue  is  given  a  series  of  views  con- 
tributed by  Mr.  H.  P.  Fairfield,  showing  kinetescope  fashion, 
the  successive  steps  of  a  simple  planer  job.  It  shows  at  the 
same  time  common  American  practice  in  the  production  of 
machine  parts  which  lend  themselves  to  planing  in  groups. 
While  these  views  are  intended,  of  course,  principally  for  the 
benefit  of  the  younger  reader  they,  also,  may  be  found  to  con- 
tain hints  for  the  older  ones  as  well.  In  passing  it  might  be 
remarked  that  the  views  show  the  planer  to  the  best  advan- 
tage, working  as  it  is  on  a  class  of  machine  parts  on  which 
the  milling  machine  can  not  successfully  compete.  But  the 
principal  point  to  be  made  is  that  a  series  of  views  like  this 
tells  more  and  does  it  better  than  can  any  word  description. 
We  believe  the  practice  of  photographing  the  successive  steps 
of  various  machine  operations  would  be  one  of  the  best  means 
of  education  of  apprentices  and  others,  whether  in  trade 
schools  or  in  shops.  A  picture  tells  its  own  story,  faithful  to 
the  last  degree,  but  not  the  same  story  to  everyone;  the  young 
beginner  will  see  the  general  scheme,  but  the  old  timer,  in  ad- 
dition, will  see  points  and  matters  for  criticism  as  well  as 
hints  of  value  to  be  adopted  in  his  own  practice. 

DEVELOPING  INVENTIONS. 
Occasionally  the  editor  of  Machinery  receives  letters  from 
inventors  who  have  conceived  what  they  consider  to  be  valu- 
able improvements  in  machinery  which  they  are,  nevertheless, 
unable  to  develop  properly  because  of  lack  of  capital.  It  is 
rarely  that  we  can  suggest  any  help  for  such  cases,  much  as 
we  might  wish  to.  The  typical  inventor  is  almost  always  in 
search  of  an  "angel-  who  will  play  the  fairy  act  and  furnish 
him  with  the  funds  necessary  to  prosecute  his  ideas,  and  a 
common  mistake  made  by  inventors  is  in  thinking  that  they 
must  go  abroad  tor  capital.  Notwithstanding  the  common 
acceptance  of  "a  prophet  is  not  without  honor  in  his  own 
country,"  the  necessary  funds  for  developing  a  really  valuable 
idea  often  can  be  obtained  in  one's  own  native  place,  provided 
the  subject  is  one  of  general  application.  In  case  the  inven- 
tion is  one  that  applies  to  a  trade  already  developed,  being 
in  the  nature  of  an  improvement,  it  is  usually  better  to  make 
terms  with  some  concern  identified  with  the  trade,  even  if 
somewhat  humiliating  to  pride  and  ambition,  than  to  attempt 
developing  the  invention  in  competition  with  firms  already 
established.     Suppose,  for  example,  that  a  valuable  improve- 


ment in  making  shoes  by  machinery  has  been  made;  it  would 
be  inadvisable  under  present  conditions  for  an  American  in- 
ventor to  organize  a  company  to  build  his  machines  and  place 
them  on  the  market  unless  he  can  get  the  support  of  mil- 
lions. He  might  better  make  such  terms  as  he  can  with  the 
powers  that  be  and  save  his  energies  for  further  inventions. 
The  one  giant  concern  which  dominates  this  field  is  probably 
the  most  shrewdly  conducted  monopoly  that  has  ever  been 
devised  in  the  field  of  machinery,  and  it  does  not  encourage 
the  use  of  competitive  machines.  That  it  will  always  stand 
as  such  a  dominating  figure  is  not  probable,  but  under  the 
present  conditions  the  average  inventor  could  do  little  work- 
ing in  competition  with  it. 

ALCOHOL  ENGINE  INVESTIGATIONS. 

As  the  result  of  the  passage  of  the  bill  allowing  the  sale  of 
alcohol  without  internal  revenue  tax.  the  Department  of  Agri- 
culture has  decided  to  publish  a  bulletin  on  January  1.  1907, 
when  this  law  comes  into  effect,  giving  the  public  a  collection 
of  the  best  obtainable  data  on  the  use  of  alcohol  in  small  en- 
gines. For  this  purpose.  Dr.  Chas.  E.  Lucke,  of  Columbia 
University,  New  York,  has  been  retained  by  the  government 
as  an  expert  to  conduct  these  investigations  in  the  laboratory 
of  the  University.  It  is  intended  that  the  bulletin  shall  con- 
tain all  of  the  work  done  on  the  subject,  both  here  and  abroad, 
together  with  the  results  of  the  experiments  and  conclusions 
drawn  therefrom  on  the  American  apparatus;  it  will,  in  fact, 
be  a  complete  bibliography  of  the  subject  up  to  date. 

The  scope  of  the  work  being  so  extensive.  Dr.  Lucke  is  very 
desirous  of  securing  the  co-operation  of  everybody  interested. 
Contributions  of  data  and  the  results  of  previous  investiga- 
tions are  requested,  and  if  any  of  our  readers  have  improve- 
ments on  alcohol  engine  vaporizers,  carbureters,  etc.,  they  are 
invited  to  submit  their  apparatus  for  tests  in  the  laboratory. 
These  tests  will  be  conducted  without  any  expense  whatever 
to  the  public  except  for  the  transportation  of  the  apparatus. 
The   reports    of  the   tests   will   be   published   in   the   bulletin. 

The  apparatus  will  be  returned  when  the  work  is  completed. 

*     *     * 

THE  BURGLAR  AND  THE  SAFE  MAKER. 
Considerable  commotion  was  caused  among  the  manufactur- 
ers of  safes  by  the  advent  of  thermit  a  few  years  ago,  and 
naturally  so,  as  it  appeared  that  this  chemical,  which  gives  the 
means  of  producing  an  enormously  high  temperature  with 
very  simple  apparatus,  might  make  it  possible  for  burglars 
to  attack  the  strongest  safes  and  rifle  their  contents  with 
ease.  The  use  of  thermit  for  safe-cracking  does  not  appear 
to  be  very  practicable,  however.  When  the  reaction  of  thermit 
is  once  started,  it  is  no  longer  under  control,  and  supposing 
that  it  were  possible  to  use  enough  on  a  safe  to  melt  a  hole 
through  it.  the  chances  are  that  the  contents  would  be  con- 
sumed before  the  burglars  could  abstract  them.  The  latest 
aid  to  burglars  which  would  seemingly  allow  that  gentry  to 
do  wonderful  safe-cracking  stunts  on  any  kind  of  metal  with 
ease,  is  the  oxygen  process  which  has  been  developed  abroad 
for  clearing  out  blast  furnace  tap-holes,  etc.  With  the  oxy- 
gen burner  it  is  claimed  possible  to  bore  a  hole  through  a 
hardened  armor  plate  9  or  10  inches  thick  in  a  fraction  of  a 
minute  and  that  the  control  of  the  flame  is  so  accurate  that 
it  would  be  possible  to  cut  out  a  section  of  the  plate  to  any 
required  shape.  The  apparatus  required  consists  essentially 
of  a  pair  of  flasks  containing  oxygen  and  hydrogen  under 
pressure  and  a  simple  burner  of  modified  Bunsen  type.  We 
speak  of  this  not  with  the  view  of  aiding  the  safe-cracking 
profession,  but  to  show  how  the  advance  in  the  arts  destroys 
the  effectiveness  of  protective  devices  that  have  gone  before. 
The  battle  between  the  burglar  and  the  safe-maker  has  aptly 
been  compared  to  the  combat  between  the  gun-maker  and  the 
armorer.  Their  work  is  futile,  and  if  it  were  not  for  the 
benefits  realized  from  the  advances  of  armor-making,  gun- 
making,  etc.,  by  other  and  more  peaceful  pursuits,  it  would 
seem  to  be  very  useless  and  wasteful  business.  As  matters 
now  stand  there  is  no  armor  which  a  battleship  can  carry  that 
cannot  be  broken  with  the  best  modern  guns,  and  apparently 
there  are  no  safes  that  cannot  be  opened  by  burglars  po3- 
sessed  of  the  latest  improvements  for  penetrating  metals. 
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THE  RATIONALE  OP  INDUSTRIAL  BET- 
TERMENT. 

The  editor  of  Machinery  in  a  recent  letter  to  the  writer 
stated:  "I  find  that  while  nearly  all  manufacturers  with 
whom  I  have  talked  on  the  subject  are  entirely  in  accord  with 
the  efforts  now  being  made  to  provide  better  surroundings 
for  their  operatives,  some  of  them  object  to  the  introduction 
of  social  features  in  works  management.  The  objection  raised 
to  these  features  is  that  they  are  liable  to  be  construed  as  a 
form  of  paternalism  which  workmen  strenuously  object  to. 
Perhaps  I  cannot  do  better  than  to  quote  the  following  opin- 
ion from  a  well-known  manufacturer; 

"  'We  do  not  believe  that  it  helps  a  man  to  give  him  some- 
thing for  nothing,  and  we  do  not  believe  that  he  wants  it. 
We  have  seen  in  a  great  many  instances  throughout  the  coun- 
try where  various  plans  of  this  kind  have  been  tried,  that  men 
rather  resent  it  and  look  upon  it  as  a  charity  which  is  not 
desired.  We  believe  in  giving  a  man  a  chance  to  earn  his 
recreations  rather  than  provide  them  for  him  gratis,  and  we 
feel  that  all  plans  worked  out  on  a  basis  of  giving  a  man 
something  for  nothing  are  bound  to  fail,  for  the  very  reason 
that  it  can  be  nothing  other  than  more  or  less  of  a  charitable 
distribution,  and  that  the  American  workman  is  above  any- 
thing of  this  nature.' 

"It  seems  to  me  that  it  is  at  this  point  where  manufacturers 
frequently  make  a  mistake,  and  any  assistance  that  you  can 
give  to  such  of  our  readers  as  are  looking  into  the  subject 
will  be  appreciated,  and  I  believe  there  is  a  chance  that  it 
will  do  a  great  deal  of  good." 

The  fact  that  the  editor  of  Machinery  feels  that  I  can,  from 
my  experience  in  this  new  field  of  endeavor,  be  of  assistance 
to  the  readers  of  his  valued  paper,  who,  I  am  glad  to  know, 
are  interested  in  the  subject,  encourages  me  to  seize  the  oppor- 
tunity thus  offered  to  meet  the  Issue  which  is  raised  by  the 
manufacturer  above  quoted,  for,  I  feel  that  there  are  some  who, 
like  the  latter,  have  a  misunderstanding  of  the  object  of  the 
features  referred  to,  and  there  are  also  some,  who,  like  those 
of  whom  he  writes  do  not  understand  at  all  what  these 
features  mean.  Before  touching  upon  the  phase  of  the  sub- 
ject which  is  here  alluded  to,  let  me  for  a  moment  consider 
the  origin  of  the  general  movement  in  which  it  is  involved. 

Somewhat  more  than  a  quarter  of  a  century  ago  the  Ger- 
man government,  impelled  by  paternalistic  motives  character- 
istic of  its  monarchial  system,  introduced  into  some  of  its 
subsidized  industrial  establishments  certain  features  which 
were  intended  solely  to  improve  the  condition  of  the  workers. 
These  were  appropriately  termed  Wohlfahrt's  Einrichtunden, 
or  "welfare  institutions."  These  features,  consisting  of  lunch 
rooms,  rest  rooms,  libraries,  emergency  hospitals,  gymnasiums, 
athletic  grounds  vegetable  gardens,  and  the  likr-,  had  been 
tried  by  certain  manufacturers  in  England  and  elsewhere  who 
were  altruistic  in  their  nature  and  co-operative  in  their  be- 
liefs. American  manufacturers,  driven  by  the  fierce  competi- 
tion of  the  times  to  adopt  every  possible  means  of  increasing 
the  efficiency  of  their  plants,  were  traveling  abroad  to  study 
foreign  industrial  methods,  and  seeing  these  "institutions," 
were  at  once  impressed  not  only  with  their  novelty  but  with 
the  improvement  in  the  general  prosperity  of  the  enterprises 
in  which  they  had  been  introduced.  They  saw  at  once  that 
these  improved  conditions  were  attracting  a  better  class 
of  operatives,  that  the  latter  were  doing  more  and  better  work, 
and  that  this  resultant  high-grade  product  was  obtaining 
higher  prices  in  the  market.  Impressed  with  the  idea  that 
there  were  economic  principles  involved  in  these  features 
■  which  they  could  not  afford  to  ignore,  they  carefully  investi- 
gated them,  and  on  their  return  home  proceeded  to  try  them 
out  under  conditions  as  they  existed  in  their  own  establish- 
ments. 

It  soon  became  apparent  that  fundamentally  these  institu- 
tions were  not  only  ethical,  but  economic.  That  the  so-called 
enlightened  selfishness  exemplified  in  the  Golden  Rule  pays 
its  possessor  many  fold. 

It  was  evident  that  the  better  the  operatives  were  housed 
and  fed,  and  the  better  their  habits  were  outside  of  working 
hours,  the  better  would  be  their  general  physical  condition 
and  the  more  regular  would  be  their  attendance;  that  the 
higher  their  mental  attainments  the  more  intelligently  they 
would  conserve  their  strength  and  apply  their  knowledge  and 


skill  and  the  business  would  thereby  be  improved  and  the 
profits  increased. 

It  became  evident,  however,  that  the  democratic  tendencies 
of  American  workmen  would  not  allow  these  features  to  be 
applied  in  the  paternalistic  manner  adopted  by  the  German 
manufacturers.  Our  people  had  been  brought  up  to  be  inde- 
pendent and  self-reliant,  and  resented  having  forced  upon  them 
anything  which  savored  of  charity.  Now,  manufacturers  had 
long  learned  that  machines  represent  capital  invested  and 
that  the  only  time  this  investment  is  earning  interest  is  when 
the  machines  are  running  and  turning  out  product  to  be  sold, 
so  that  any  means  that  could  be  adopted  that  would  tend 
to  keep  the  machines  continuously  productive  and  at  the 
same  time  insure  high  grade  of  product,  would  raise 
the  interest  on  the  investment.  They  soon  realized  that  these 
features  which  they  were  investigating  were  productive  ot 
exactly  what  they  were  desirous  of  accomplishing,  and  they 
lost  no  time  in  introducing  them  in  their  establishments  with 
such  modifications  as  they  found  were  necessary  in  trans- 
planting foreign  institutions  to  new  soil. 

The  remarkable  results  which  attended  the  intelligent  in- 
stallation of  these  features,  which  were  given  the  appropri- 
ate appellation  of  "Industrial  Betterment"  led  other  manu- 
facturers to  their  adoption,  but  many  of  the  latter,  not  realiz- 
ing their  fundamental  object,  applied  them  indiscriminately 
and  scored  failures.  They  seemed  to  think  the  motive  was 
essentially  altruistic  and  adopted  paternal  methods  of  apply- 
ing them,  calling  them  "welfare  work"  and  arousing  well- 
merited  resentment.  The  correspondent  to  whom  the  editor 
refers  says  rightly  that  there  are  "a  great  many  instances 
throughout  the  country  where  various  plans  of  this  kind  have 
been  tried"  which  have  not  met  with  success,  but  these  fail- 
ures have  been  due  to  a  lack  of  understanding  of  the  purport 
of  the  installation  and  accompanied  by  ignorance  of  the  proper 
method  of  its  introduction.  He,  himself,  misunderstands  the 
purport  of  the  movement  and  cannot  see  the  benefits  which 
have  accrued  in  those  other  instances  where  the  installation 
of  these  features  has  been  a  great  success.  The  term  "welfare 
work"  has  misled  him. 

There  are  plenty  of  men  who  mistake  the  substance  for  the 
essence  who  "cannot  see  the  forest  for  the  trees."  There  is  no 
"welfare  work"  about  it.     It  is  "Industrial  Betterment." 

It  is  efficiency  of  organization  that  the  modern  business 
man  is  anxious  to  secure,  and  this  can  be  obtained  by  "Indus- 
trial Betterment"  intelligently  installed.  This  is  no  longer 
in  the  experimental  stage;  it  has  too  often  proved  successful, 
and  the  manufacturer  who  delays  its  adoption  is  simply  clos- 
ing his  eyes  to  the  advance  of  the  times  and  to  one  of  the 
most  potent  means  of  promoting  his  own  interests. 

H.    F.   J.    POBTEB. 

The  novelty  of  an  invention  very  often  consists  in  the 
recognition  of  a  want  rather  than  in  the  specific  form  in 
which  this  want  is  satisfied.  Many  of  us  go  through  life  know- 
ing in  a  vague  way  that  certain  ways  of  doing  things  are  not 
quite  satisfactory,  but  when  seme  one  recognizes  this  fact  and 
provides  a  tool  or  device  which  accomplishes  the  work  much 
more  easily  and  satisfactorily  than  before,  we  are  all  prone 
to  wonder  why  we  had  not  thought  of  the  same  thing  our- 
selves. The  point  is,  that  when  the  need  was  fully  recognized 
the  tool  or  device  necessary  for  forming  the  required  work 
was  a  comparatively  simple  accomplishment.  The  need  of 
some  devices,  however,  is  so  obvious  and  has  been  recognized 
by  so  many  people  that  thousands  of  inventions  have  been 
devised  to  fill  the  want,  as,  for  example,  the  car  coupler  and 
the  non-refilling  bottle.  To  make  the  business  of  inventing 
pay,  the  inventor  must,  in  general,  recognize  a  need  before 

others  do. 

*     *     * 

The  use  of  opaque  or  ground  glass  for  the  lower  sections  of 
shop  windows  is  often  desirable,  but  it  is  not  advisable  unless 
the  interior  has  a  clear  unobstructed  view  in  some  direction 
of,  say,  one  hundred  feet.  The  reason  is  that  men  working  on 
anything  requiring  close  attention  of  the  eyes  are  likely  to 
suffer  from  eye-strain  if  they  cannot  occasionally  relieve  the 
strain  by  focussing  them  on  some  distant  object,  and  this  can- 
not be  done  in  a  small  room  with  opaque  glass  in  the  windows. 
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CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OF  THE  MONTH. 


The  Engineering  Record  reports  the  use  of  the  electromag- 
net in  recovering  lost  drill  points  at  various  places  in  Penn- 
sylvania. At  Greenburg  a  heavy  point  stuck  at  a  depth  of 
250  feet  in  a  well,  but  it  was  readily  loosened  and  brought  to 
the   surface   by   an   electromagnet. 


It  is  reported  that  the  Carnegie  Steel  Company  will  drill 
a  well  6.000  feet  deep  in  the  gas  field  near  Waynesburg,  Pa. 
It  will  be  done  to  test  a  theory  that  the  gas  sands  now  being 
developed  are  only  the  top  or  secondary  sands,  and  that  the 
primary  and  principal  producing  sand  strata  will  be  found 
underlying  it  several  thousand  feet.  The  experiment  is  at- 
tracting considerable  attention,  not  only  because  of  the  pos- 
sible discoveries  but  for  the  special  derrick  and  machinery 
required  for  drilling  such  a  deep  bore. 


It  is  reported  in  Page's  Weekly  that  there  is  a  likelihood  of 
a  revision  of  the  agreement  entered  into  by  the  English  Engi- 
neering EJmployers'  Federation  and  Amalgamated  Society  of 
Engineers.  This  historic  agreement  was  adopted  after  the 
great  strike  in  1897.  The  scope  of  the  proposed  changes  may  be 
indicated  by  three  suggested  amendments.  One  is  that  the 
Federation  shall  recommend  the  preferential  emplojTuent  of 
society  men,  instead  of  leaving  firms  to  employ  whom  they 
choose,  a  freedom  of  management  for  which  the  federated 
employers  sacrificed  so  much  in  1897;  another  seeks  to  limit 
the  number  of  apprentices;  and  a  third  asks  that  the  maxi- 
mum overtime  shall  be  20  hours  per  man  per  month,  instead 
of  40  hours,  as  at  present. 


It  is  stated  in  the  Engineering  Record  that  in  the  survey 
of  a  new  14-foot  water  way  between  Chicago  and  St.  Louis 
the  leveling  for  a  distance  of  334  miles  was  done  with  a 
probable  error  for  the  whole  length  of  only  about  13.55  milli- 
meters, or  slightly  over  one-half  an  inch.  The  level  was  pro- 
tected from  the  sun  by  one  large  umbrella,  while  another, 
held  by  a  rod  stuck  in  the  ground,  cut  off  the  wind.  When 
the  immense  distance  covered  is  considered,  the  error  is  so 
slight  that  the  instrument  used  ranks  in  accuracy  with  the 
finest  tools  employed  in  machine  shop  measurements.  It  is 
quite  possible  that  the  transit  as  employed  to  some  extent  by 
the  Westinghouse  Electric  and  Mfg.  Co.  and  others,  deserves  a 
larger  field  of  usefulness  in  the  machine  building  business. 


The  United  States  Consul  at  Venice  says  that  some  of  the 
high-power  motors  in  the  Monte  Carlo  races  had  a  universal 
joint  in  the  shaft,  between  the  motor  and  the  thrust  bearing, 
so  that  the  possible  deviation  of  the  shaft  from  a  straight 
line,  through  vibration,  or  the  straining  of  the  boat,  would 
not  affect  materially  the  running  of  the  motor.  This  feature 
is  believed  to  be  valuable  even  on  the  smaller  boats.  Another 
feature  of  interest  was  the  seemingly  exaggerated  precautions 
against  eddies,  such,  for  example,  as  tapering  the  end  of  the 
shaft  to  a  point  beyond  the  propeller,  and  also  the  knife-edge 
of  the  stem.  In  a  series  of  experiments  made  last  year  by  a 
Scotch  designer,  the  difference  in  the  fineness  of  the  stems  of 
ships  has  been  shown  to  influence  their  speed  very  materially, 
and  this  seems  to  have  been  taken  into  account  in  the  con- 
struction of  the  racing  boats  of  this  year. 


There  has  long  been  a  demand  for  some  arrangement  by 
which  the  amount  of  material  remaining  in  a  bolt  of  ribbon 
or  cloth  can  be  ascertained  at  a  glance.  As  a  means  of  doing 
this  the  suggestion  was  made  that  a  tape  be  wound  up  with 
the  ribbon,  the  tape  being  marked  with  inches,  feet  and  yards, 
but  when  this  was  tried,  it  was  found  that  there  was  a 
serious  discrepancy  in  the  respective  lengths  of  the  two  pieces. 
This  difiBculty  has  now  been  overcome  by  slitting  the  paper 
tape  at  regular  intervals,  and  passing  the  ribbon  in  and  out 
through,  these  slits.  This  innovation,  which  is  the  invention 
of  a  Chicago  ribbon  manufacturer,  will  not  only  be  of  great 
assistance  in  the  shop,   where  the  ribbon  may   be   measured 


off  in  the  required  quantities  without  the  use  of  a  yard-stick, 
but  will  be)  also  found  to  greatly  facilitate  the  work  of  stock 
taking,  which  in  the  case  of  ribbons,  cloths,  and  similar  ma- 
terials is  a  very  tedious  operation. — Scientific  American. 


In  connection  with  the  recent  launching  of  the  Lusitania, 
Engineering,  of  London,  gives  some  figures  showing  the  total 
tonnage  of  the  recent  launches  on  the  river  Clyde.  The 
month  of  June.  1906,  will  long  be  remembered  for  its  record 
in  this  respect,  the  total  being  124.544  tons,  which  is  very 
much  greater  than  the  figures  for  any  previous  month.  This 
great  increase  is  of  course  accounted  for  by  the  coincidence 
that  the  Cunard  liner  Lusitania  and  the  battleship  Agamem- 
non both  happened  to  be  ready  for  launching  about  the  same 
time.  Without  these  two  larger  vessels,  however,  the  other 
34  craft  make  the  very  respectable  aggregate  of  75.544  tons. 
The  total  for  the  last  six  months  stands  at  335,258  tons,  a 
record  which  probably  will  not  be  surpassed  for  some  time 
to  come,  as  new  contracts  are  not  being  placed  so  rapidly 
now  as  they  were  two  or  three  years  ago. 


A  correspondent  of  the  London  Times  in  the  engineering 
supplement  of  that  journal  states  that  what  is  believed  to  be 
the  largest  and  heaviest  lathe  yet  built  has  recently  been 
furnished  by  Messrs.  Hulse  &  Co..  of  Mancheser,  England,  to 
the  shipbuilding  firm  of  Messrs.  R.  &  W.  Hawthorne.  Leslie 
&  Co.,  of  New  Castle-on-Tyne.  This  lathe  is  to  be  used  in  ma- 
chining the  rotor  and  other  parts  of  the  steam  turbines  which 
are  building  for  the  Cunard  express  steamer  Mauritania,  sister 
ship  of  the  Lusitania.  It  will  take  work  up  to  16  feet  in  diam- 
eter over  the  carriage  or  IS  feet  over  the  ways  if  the  work  is 
held  on  the  faceplate.  The  bed  is  18  feet  wide  by  68V2  feet 
long  and  work  50  feet  in  length  may  be  held  between  the  cen- 
ters. The  machine  is  operated  from  platforms,  and  short  lad- 
ders are  necessary  to  enable  the  workman  to  mount  the  plat- 
form from  the  level  of  the  bed.  While  longer  lathes  have 
been  built  for  such  work  as  gun  turning  and  boring,  and  lathes 
of  larger  swing  have  been  built  for  turning  flywheels  and  other 
such  work,  it  is  doubtful  if  a  larger  lathe  for  general  purposes 
has  ever  been  built. 


A  commercial  combination  of  a  peculiar  character  is  re- 
ported from  England.  The  firms  manufacturing  coal  cutting 
machinery  have  been  troubled  by  colliery  owners  who  have 
asked  to  have  machinery  put  to  work  in  their  mines  on  trial. 
Owing  to  the  competition  in  this  class  of  machinery  the  build- 
ers have  been  forced  to  do  this.  The  mine  owners  have  taken 
advantage  of  this  competition  and  have  lengthened  the  trial 
period  by  all  means  possible  from  month  to  month,  thus  get- 
ting extended  service  from  the  machinery  without  having  to 
go  to  the  trouble  of  purchasing  it.  When  they  could  no  longer 
use  them  free:  many  of  them  have  sought  to  enter  into  ar- 
rangements whereby  they  could  rent  the  machines  for  a  com- 
paratively low  price.  This  has  also  proved  unprofitable  from 
the  manufacturer's  standpoint,  since  rented  machinery  is  very 
naturally  used  much  harder  and  is  less  well-cared  for  than 
that  which  is  owned  by  the  users.  The  new  combination  is 
based  on  an  agreement  of  the  builders  of  coal  cutting  ma- 
chinery to  refuse  to  rent  their  product  and  to  refuse  trial  of 
the  machines  except  under  certain  definite  restrictions. 


The  Engineering  Record  reports  some  tests  of  steel  at  low 
temperatures  made  during  the  past  year  at  the  Watertown 
Arsenal  in  Massachusetts.  The  steels  tested  varied  in  quality 
from  0.16  to  1.09  per  cent  carbon.  The  elastic  limit  of  the 
steel  in  one  of  the  bars  was  80,000  pounds  per  square  inch, 
with  an  elongation  of  10.7  per  cent  at  the  low  temperature  o£ 
the  liquid  air.  A  similar  specimen  tested  at  a  room  temper- 
ature of  76  deg.  Fahr.  showed  an  elastic  limit  of  52,800  pounds 
per  square  inch,  an  elongation  of  29.3  per  cent,  the  effect  of 
the  very  low  temperature  being  to  increase  the  elastic  limit 
of  the  steel  51  per  cent,  while  the  ultimate  strength  of  the 
steel  was  raised  to  97,600  pounds  per  square  inch,  or  35  per 
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cent  above  the  ultimate  strength  at  ordinary  temperatures. 
The  results  of  these  experiments  are  similar  to  those  that 
have  been  obtained  by  numerous  other  experimenters,  who 
have  investigated  the  properties  of  steel  under  the  same 
conditions,  in  that  it  is  shown  that  a  great  increase  is  pro- 
duced in  the  tensile  strength  of  steel  at  low  temperatures, 
with  a  corresponding  decrease  in  ductility. 


THE  ACTION  OF  THE  CAPPED  SHELL. 
There  is  something  mysterious  in  the  action  of  the  well- 
known  soft  metal  cap  for  armor  piercing  shells,  such  as  was 
illustrated  in  the  article  on  projectile  manufacture  in  the 
August  issue.  Perhaps  the  most  commonly  accepted  theory 
to  account  for  its  effeciiveness  is  that  which  considers  it  as 
melting  at  the  instant  of  impact,  and  acting  as  a  lubricant 
for  the  nose  of  the  shell  during  its  passage  through  the 
armor.  This  idea  is  untenable,  however,  since  it  would  hold 
true  in  the  case  of  penetration  of  soft  armor  only,  and  not 
in  the  case  of  hardened  steel  where  the  metal  Is  cracked  and 
shattered.  In  reality  the  device  is  more  effective  when 
piercing  hardened  materials  than  it  is  for  softer  ones.  An 
army  oflJcer  contributes  to  the  Journal  of  the  United  States 
Artillery  a  translation  of  a  paper  read  by  a  German  engineer, 
who  ascribes  the  effect  to  a  different  cause.  He  considers  it 
to  be  due  to  the  fact  that  the  point  of  the  projectile  is  by 
this  means  saved  from  deformation  at  the  Instant  of  the  im- 
pact. The  mass  of  soft  metal  in  which  it  is  imbedded  acts 
as  a  cushion  and  distributes  the  pressure  over  a  fairly  large 
cross  section,  instead  of  allowing  it  to  concentrate  on  the 
point,  which  it  would  otherwise  fracture.  This  point  is  thus 
preserved  to  act  as  an  effective  chisel  in  piercing  through  the 
hardened  outer  layer  of  the  armor  plate;  the  wedge  shaped 
body  of  the  projectile  following,  serves  to  increase  the  opening 
thus  effected. 


"Starting  with  the  heat  in  a  fair  grade  of  steam  coal,  13,500 
British  thermal  units  per  pound,  we  find  35  per  cent  of  this 
heat  dissipated  in  the  boiler  plant  and  piping  system,  and 
25  per  cent  in  the  producer  plant.  Fifty-seven  per  cent  is, 
however,  dissipated  in  a  steam  engine,  and  approximately  the 
same  in  the  gas  engine,  leaving  S%  per  cent  net  output  for 
the  steam  plant  and  17  V4  per  cent  for  the  gas  plant.  Thus  on 
a  heat  basis,  gas  is  twice  as  efficient  as  steam.  Part  of  the 
advantage  lies  in  the  more  efficient  converting  properties  of 
the  producer  and  the  remainder  in  the  higher  thermal  effi- 
ciency of  the  gas  engine.  In  natural  gas  plants  where  no  pro- 
ducers are  necessary  there  is,  of  course,  no  question  as  to  the 
.superior  economy  of  gas. 

"Granted  the  superior  economy  of  the  gas  plant,  it  is  also 
necessary  to  take  into  account  not  only  operating  costs,  but 
investment  costs  or  fixed  charges  to  arrive  at  a  proper  con- 
elusion.  Without  going  into  this  economic  problem  here,  it  is 
sufficient  to  say  that  plants  of  a  few  hundred  kilowatts  capa- 
city may  quite  possibly  cost  more  per  kilowatt  than  a  steam 
plant  of  corresponding  size  and  character,  but  the  saving  in 
the  operating  expenses  will  soon  wipe  out  the  excess  cost  and 
eventually  put  steam  'out  of  the  running.'  "  W.  B.  Jb. 


RELATIVE  ECONOMY  OF  STEAM  AND  GAS  ENGINES. 

At  the  recent  meeting  of  the  Ohio  Society  of  Mechanical 
Engineers.  Mr.  J.  R.  Bibbins  presented  a  paper  on  "Gas  En- 
gines in  Commercial  Service,"  which  was  accompanied  by  a 
chart  that  showed  very  clearly  the  comparative  economy  of 
steam  and  gas  engines,  in  so  far  as  fuel  is  concerned.  This 
chart  is  presented  herewith.     The  performance  of  the  steam 
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Comparative  Efficiency  of  Gas  and  Steam  Po-wer  Plants. 

engine,  from  the  coal  pile  to  the  work  done  is  shown  on  the 
left  side,  and  the  performance  of  a  producer  gas  engine  on 
the  right  side.     In  reference  to  this  chart,  Mr.  Bibbins  says: 

"In  the  accompanying  chart  the  writer  has  attempted  to 
make  an  approximate  distribution  of  losses  in  various  parts 
of  the  plant,  based  upon  observations  from  numerous  sources 
on  each  of  its  component  parts.  It  is  believed  that  the  esti- 
mates are  not  unduly  partial  to  either  a  gas  or  steam  plant 
of  moderate  size. 


ACETYLENE  GAS  FOR  WELDING. 
Under  the  heading  "Autogenous  Welding  of  Metals  by  the 
Oxy-acetylene  Blowpipe,"  M.  Andre  Beltzer  gives  a  descrip- 
tion and  illustration  of  apparatus  for  this  process  in  the 
Electrochemical  and  Metallurgical  Industry.  The  oxy-hydro- 
gen  blowpipe  has  been  used  for  this  purpose,  but  Is  expensive 
and  unsatisfactory,  where  much  heat  or  high  temperature  Is 
required.  Acetylene  gas  is  more  suitable  on  account  of  being 
cheaper,  and  also  because  the  temperature  of  the  flame  is 
much  greater,  being  about  6300  degrees  F.,  while  that  of 
hydrogen  is  about  3600  degrees  F.  The  obstacle  that  has  stood 
in  the  way  of  using  the  acetylene  blowpipe  has  been  the 
high  price  of  oxygen.  M.  Beltzer  states,  however,  that  oxygen 
can  now  be  obtained  at  a  reasonable  price  by  the  use  of  a 
newly-discovered  product  called  "epurite."  This  substance  con- 
tains oxygen  in  a  latent  form  which  can  be  easily  liberated 
by  contact  with  water,  the  same  as  acetylene  is  obtained  from 
calcium  carbide.  When  oxygen  is  obtained  by  this  process, 
not  only  is  the  cost  reduced  to  a  reason- 
^  able  point,   but   all   danger  of  explosions 

§     ^    °    I     g  arising    from    the    use    of    gas    confined 

under  high  pressure  in  tanks  is  removed. 
An  oxy-acetylene  blowpipe  welding  outfit 
provided  with  an  "epurite"  oxygen  gen- 
erator is  illustrated  diagrammatically  on 
the  following  page. 

One  of  the  oxygen  generators  A  Is 
charged  with  water  and  epurite.  In  the 
receptacle  C  is  a  solution  of  sulphate  of 
Iron,  which  is  allowed  to  flow  into  the 
generator  to  act  as  a  catalytic  agent  for 
the  generation  of  oxygen.  The  oxygen 
liberated  passes  into  the  gasometer  D,  and 
is  compressed  to  10  atmospheres  by  the 
compressor  E  in  the  tank  F.  From  the 
tank  the  gas  passes  by  a  tube  through  the 
pressure  regulator  G  and  valve  H  to  the 
blowpipe  K.  where  the  oxygen  should  ar- 
rive at  a  pressure  of  60  inches  water.  The 
acetylene  apparatus  N  M  is  arranged  so 
as  to  give  the  gas  at  the  above  pressure. 
TO  ENGINE  This  pressure  of  60  inches  water  is  calcu- 

si.„i,i.,tr^.x.r.  lated  so  that  the  exit  speed  of  the  gas  will 

counteract   the   possible   back  burning  of 
the  mixture  before  reaching  the  end  of  the  blowpipe. 

The  blowpipe  is  provided  with  metallic  gauzes  to  prevent 
the  flame  throwing  back.  The  valve  of  the  acetylene  tube 
(flxed  to  the  blowpipe)  is  at  first  turned  on  full,  the  pressure 
regulator  being  adjusted  to  about  a  one-half  atmosphere.  The 
flow  of  oxygen  is  controlled  by  a  valve  H.  so  that  there  is  only 
one  inner  cone  in  the  flame  which  will  have  only  slight  fluctu- 
ations.    The  flame  now  is  neutral  and  ready  for  use. 

A  whiter  color  of  the  flame  and  the  division  of  the  inner 
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coDe  in  two  are  indications  that  there  is  an  excess  of  acetylene 
gas,  and  that  the  flame  is  carbureting,  the  molten  metal  emit- 
ting sparks  like  stars  (formation  of  cast  iron).  When  the 
flame  is  oxydizing  (shown  by  the  violet  tint  of  the  flame)  the 
metal  boils  and  is  very  bright.  For  proper  welding  (steel 
sheets,  for  instance,)  the  joint  should  be  bright.  The  car- 
bureting flame  gives  a  gray  porous  and  non-resistant  welding. 
This  flame,  together  with  an  oxydizing  flame,  gives  a  brittle 
welding,  and  is.  moreover,  very  rarely  used.  Twenty  different 
sizes  of  nozzles  can  be  used  on  the  same  blowpipe  In  welding 
of  all  thicknesses,  from  0.04  to  1%  inch  thick  (0.024  inch  for 
sheets  0.04  inch  thick,  and  0.16  inch  for  sheets  1%  inch  in 
thickness. 


From  tests  made  by  the  International  Bureau  Veritas,  in 
Paris,  it  has  been  found  that  the  tensile  strength  of  welds 
made  by  this  process  is  within  5  per  cent  of  that  of  the  metal 
itself.  The  cost  of  the  process  for  sheet  metal  work  is  less 
than  riveting  for  thickness  under  about  five-sixteenths  of  an 
inch.  W.  B.  Jb. 


Apparatus  Required  for  Welding  -with  Acetylene. 

During  the  process  of  welding,  the  apex  of  the  cone  must 
be  from  0.08  to  0.12  inch  distant  from  the  object  to  be  welded. 
The  two  edges  (previously  dressed)  are  fused,  and  simultane- 
ously lined  and  slightly  overloaded  by  the  fusing  of  a  rod  of 
the  same  metal  held  in  the  flame.  In  this  manner  iron,  steel, 
copper,  brass,  cast  iron,  etc.,  can  be  effectively  welded.  For 
thick  metals  or  plates  it  is  necessary  to  bevel  the  edges,  which 
can  be  readily  done  by  many  mechanical  methods. 

For  brass  it  is  necessary  to  fill  up  the  interstices  of  the  two 
sheets  to  be  welded  with  borax  moistened  with  water,  other- 
wise the  volatilized  zinc  would  be  deposited  on  the  welded 
part  as  oxide  of  zinc  and  spoil  the  welding. 


SECTION  ON  A-B 


IMPACT  TESTING  MACHINE. 

In  testing  metals  to  determine  their  resistance  to  impact, 
two  methods  are  commonly  used.  One  is  to  strike  a  single 
blow  strong  enough  to  bend  or  break  the  test  piece;  the  other 
is  to  strike  numerous  light  blows  and  ascertain  the  number 
required  to  produce  fracture  or  actual  breakage  of  the  speci- 
men. The  latter  method  is  the  most  desirable  because  it 
gives  the  strength  of  the  metal  when  subject  to  the  conditions 
it  has  to  meet  in  practice.  When  the  test  piece  is  struck  many 
blows,  it  is  necessary  to  rotate  it  through  half  a  turn  at  each 
blow  so  that  it  may  be  bent  or  sprung  back  and  forth  with 
the  successive  blows.  If  this  rotating  is  done  by  hand  it  takes 
considerable  time,  so  that  only  a  comparatively  small  number 
of  blows  can  be  struck,  five  or  six  hundred.  For  the  purpose 
of  conducting  certain  impact  tests,  the  National  Physical 
Laboratory  of  England  has  had  designed  and  made  a  machine 
in  which  the  test  piece  is  turned  through  ISO  degrees  at  each 
blow  automatically.  This  machine  strikes  about  forty-five 
blows  per  minute,  which  are  recorded  by  means  of  a  register- 
ing apparatus  attached  to  the  shaft.  The  construction  and 
operation  of  the  machine  can  be  understood  from  Figs.  1,  2, 
and  3,  together  with  the  following  description,  which  we 
reproduce  from  Engineering: 

The  hammer.  A,  is  provided  with  a  hardened-steel  shoe 
where  it  comes  into  contact  with  the  specimen,  and  two  side- 
rods  passing  through  the  base-plate  and  terminated  by  a 
cross-head,  B.  The  cross-head  is  fitted  with  a  small  roller  for 
engagement  with  the  lifting  cam,  C,  and  with  two  conical 
rollers  working  in  vertical  guides,  D,   which   take  the  hori- 
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Fig    2 
An  Impact  Machine  for  Testing  Steel  Specimens. 


Cast  iron,  which  cannot  be  self-welded,  must  be  brazed  with 
copper. 

One  decided  advantage  of  the  oxy-acetylene  flame  over  the 
oxy-hydrogen  is,  that  it  can  be  easily  regulated  by  the  work- 
man, owing  to  its  brightness.  Another  advantage  is  that  the 
gases  formed  by  the  combustion  are  hydrogen  and  carbon 
oxide,  which  combine  with  the  surrounding  air,  forming  car- 
bonic add  and  water,  thus  protecting  the  molten  metallic 
surfaces  from  the  oxidizing  action  of  the  air. 


zontal  thrust  of  the  cam.  The  side-rods  are  attached  to  the 
cross-head  by  lock-nuts,  so  that  the  fall  of  the  striking  ham- 
mer can  be  regulated  from  0  inch  to  3I2  inches.  The  cam 
shaft  makes  approximately  45  revolutions  per  minute. 

To  rotate  the  specimen  through  180  degrees  between  suc- 
cessive blows  a  link  motion  is  employed,  which  is  worked 
from  a  countershaft  parallel  to  the  specimen,  and  revolving 
at  half  the  speed  of  the  cam  shaft.  A  second  shaft,  whose 
axis  coincides  with  that  of  the  specimen  to  which  it  is  coupled. 
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receives  its  motion  from  the  countershaft  by  means  of  the 
two  cranks  and  slotted  linlv  shown  in  the  figures.  By  cor- 
rectly proportioning  the  length  of  the  slot,  it  can  be  arranged 
so  that  when  the  motion  of  the  crank  on  the  countershaft  Is 
continuous,  that  of  the  crank  on  the  second  shaft  is  oscillatory 
through  an  angle  of  ISO  degrees. 

In  order  that  the  second  shaft  shall  not  interfere  with  the 
free  vibrations  of  the  specimen  when  struck,  its  attachment 
to  the  specimen  is  made  by  a.  semi-Oldhara  coupling,  which  is 
set  so  that  the  plane  of  its  slot  coincides  with  the  plane  of 
free  vibration  of  the  specimen.  The  knife-edges  on  which 
the  specimen  rests  are  made  of  V  shape,  so  that  there  Is  no 
tendency  for  the  specimen  to  move  sideways.  The  specimens 
are  y^  inch  in  diameter,  the  knife-edges  being  4%  Inches 
apart.     The  diameter  at  the  bottom  of  the  notch  is  0.4  inch. 

If  the  fall  of  the  hammer  is  adjusted  so  that  the  speci- 
men will  bear  not  less  than,  approximately,  two  thousand 
blows  before  fracture,  there  is  no  appreciable  permanent  set 
In  the  specimen  until  a  comparatively  short  time  from  the 
ultimate  fracture.  The  manner  of  failure  of  the  specimens, 
whether  of  soft  or  hard  material,  is  that  a  crack  is  developed 
on  each  side  of  the  specimen  in  the  plane  of  the  notch,  the 
two  cracks  proceeding  inwards  as  the  test  proceeds. 

The  machine  seems  likely  to  be  of  considerable  service  in 
the  impact  tests  of  mild  steels  which  cannot  be  broken,  even 
when  notched,  by  the  single-blow  bending  method.  The  fol- 
lowing is  an  example  of  a  set  of  tests  made  on  a  sample  of 
mild  steel: 


means  of  producing  a  decidedly  compact  machine,  and  prob- 
ably at  a  lower  cost  than  the  multi-wheel  type.  On  account 
of  the  compact  construction,  this  turbine  should  be  well 
adapted  to  launches.  Pig.  2  shows  a  reversible  boat  turbine. 
It  is  made  with  a  wheel  having  buckets  on  both  sides,   the 


Fall  of  Striking  Ham- 
mer in  inches. 
0.77 
0.50 
0.30 

Energy  of  Blow 
in  inch-pounds. 

3.62 

2.85 

1.41 

Number  of  Blows 

for  Fracture. 

4,950 

12,400 

44,634 

W.  B., 

Jr. 

NEW  GERMAN  TURBINE. 
The  GeseUschaft  fiir  Elektrische  Industrie,  of  Carlsrube,  in 
Baden,  Germany,  has  brought  out  a  type  of  steam  turbine 
which,  while  not  new  in  principle,  is  different  from  the  design 
that  is  almost  universally  used,  at  least  by  the  large  manufac- 
turers. This  turbine  is  shown  in  Figs.  1,  2  and  3,  the  first 
being  a  vertical  section  at  right  angles  to  the  shaft,  the  sec- 
ond a  vertical  section  parallel  with  the  shaft,  and  the  third  a 
perspective  view  of  the  wheel.  As  will  be  seen  from  Fig.  1, 
this  is  a  four-stage  turbine,  in  which  the  stages  are  obtained 


Ftg.  1.    Cross-section  of  a  German  steam  Turbine.      ' 

by  passing  the  steam  through  the  buckets  of  the  wheel  four 
times.  Steam  enters  at  A  and  passes  from  nozzles  1  through 
the  wheel  buckets  to  nozzles  2,  thence  through  the  wheel  a 
second  time  to  nozzles  3,  and  a  third  time  through  the  wheel 
to  nozzles  4;  the  fourth  passage  through  the  wheel  carrying 
the  steam  to  the  spaces  B,  from  whence  it  passes  to  the 
exhaust  pipe  C.  When  we  consider  that  in  the  designs  in 
which  each  stage  requires  one  wheel,  the  first  few  wheels  do 
not  utilize  more  than  a  small  portion  of  the  periphery,  we  can 
easily  see  that  the  construction  here  shown  should  afford  the 


Pig.  2.    Arrangement  of  Reversible  Marine  Turbine. 

buckets  and  nozzles  on  one  side  running  in  the  opposite  direc- 
tion of  those  on  the  other  side.  By  means  of  the  valve  seen 
above  the  turbine  casing,  the  steam  can  be  directed  to  either 
side  to  produce  rotation  in  whichever  direction  is  desired. 

W.  B.  Jr. 

OLD  STEAM  ENGINE  AT  THE  VERSAILLES  WATER 

W^ORKS. 

Remie  de  Meeanique,  May  31,  1906. 

In  the  early  part  of  the  nineteenth  century  when  the  recon- 
struction of  the  pumping  station  for  the  Versailles  water 
works  was  under  consideration  it  was  proposed  that  a  steam 
engine  be  substituted  for  the  water  wheels  previously  used. 
The  matter  was  placed  in  the  hands  of  a  commission  in  1811, 
but  it  was  not  un- 
til October  14, 1821, 
that  the  matter 
was  settled  and  the 
foundation  laid. 

The  installation 
included  a  steam 
engine  and  boiler  as 
well  as  the  cast- 
iron  piping  a  foot  in 
diameter.  Like  the 
majority  of  steam 
engines  of  the  day. 
the  machine  that 
had  been  proposed 
by  MHessrs.  Cooke 
and  Martin  was  of 
the  beam  type, 
working  under  a 
low  pressure  and 
condensing.  The 
stea^i  cylinder  had 
a  diameter  of  42.6 
inches  and    a  stroke 

of  76.77  inches  with  a  thickness  of  shell  of  1.42  inch.  It  was  fitted 
with  a  steam  jacket,  and  the  steam  distribution  was  effected 
by  means  of  two  valves  driven  by  an  eccentric  mounted  on 
an  intermediate  shaft  to  which  the  main  crank  was  attached 
at  the  end  of  the  beam  on  the  opposite  side  from  the  cylin- 


Flg.  3.    Construction  of  the  Wheel  and  Blades 
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der.    This  eccentric  also,  by  means  of  a  lever,  drove  the  pump  obtain  a  gradual  and  uniform  tightening  of  the  packing,  as 

by  which  the  boiler  was  fed.  seen  in  Fig.  2. 

The  piston  rod  of  the  condenser  air  pump  was  attached  to  After  having  done  its  work  in  the  cylinder,  the  steam  passed 

the    beam    on    the    same    side    as    the    steam    cylinder.     The  by  way  of  a  cast-iron  pipe  to  the  hot  well  of  the  condenser 


I 


Fig.  1.    Elevation  of  the  VersalUes  Water  Works  Engine  at  Marley. 


arrangement  of  the  cylinder  and  the  details  of  the  valve 
mechanism  are  shown  in  the  side  elevation  (Fig.  1)  of  the 
engine.  It  may  be  noted  that  the  cover  serving  to  form  the 
joint  of  the  piston  was  fitted  with  a  toothed  wheel  so  as  to 


as  shown  in  the  side  elevation  and  vertical  section.  Figs.  1 
and  .5.  A  jet  of  cold  water  was  injected  into  this  hot  well 
and  completed  the  condensing,  the  whole  being  encased  in  a 
large  tank  of  cast   iron,   into  which   the  water   drawn   from 
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the  Seine  went  befoie  entering  the  eight  pump  cylinders 
which  forced  it  into  the  aqueduct. 

The  piston  of  the  air  pump  is  29  inches  in  diameter,  and 
delivers  hot  water  into  the  tank  which  is  to  be  seen  a*"  the 
left  of  the  pump  in  Fig.  5,  and  from  which  the  feed  pump  of 
the  boilers  also  draws.  The  surplus  of  hot  water  which  does 
not  go  to  the  boiler  passes  by  a  system  of  pipes  to  one  of  the 
cast-iron  water  tanks.  located  alongside  the  stairway  of  the 
approach  to  the  building.  All  of  this  machinery,  which  is 
remarkable  in  its  finish,  was  furnished  by  the  Creusot  shops. 
The  trunnions  of  the  beam  are  carried  by  four  cast  columns 
set  upon  a  heavy  masonry  foundation,  and  an  iron  balustrade 
broken  by  monumental  candelabra  surrounds  the  steam  engine. 

The  power  of  the  cylinder  was  calculated  to  be  sufficient 
to  furnish  64  horsepower  of  7.5  kilogrammeters  per  second  at 
14  revolutions  or  14  double  strokes  a  minute  with  a  steam 
pressure  of  4.5  inches  of  mercury  or  about  2  pounds  per 
square  inch.  When  working  in  this  way,  the  engine  was 
capable  of  raising  1,800  cubic  meters  (296,000  gallons)  of 
water  per  day  to  the  Louveciennes  aqueduct.  This  work 
necessitates  the  consumption  of  about  10  tons  of  coal  per  day. 

The  two  connecting  rods  fastened  to  the  end  of  the  beam 
drive  cranks  keyed  to  the  ends  of  the  first  transmission  shaft, 
which  carries  at  its  center  a  gear  of  57  inches  diameter.  The 
eccentrics  controlling  the  steam  distribution  are  also  keyed 
to  this  same  shaft  on  either  side  of  the  gear.  This  latter 
meshes  in  with  a  second  of  43.3  inches  diameter,  which  is 
keyed  to  a  second  transmission  shaft,  which  carries  gears  at 
each  end  driving  a  group  of  four  pumps.  On  each  side, 
between  the  central  gear  and  those  at  the  ends  there  is  a 
large  flywheel  and  a  clutch  coupling,  so  that  either  group  of 
four  pumps  can  be  cut  out  if  desired. 

Each  of  the  gears  at  the  end  of  the  second  transmission  shaft 
meshes  with  another  of  57  inches  in  diameter,  which  is  mounted 
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on  the  center  of  a  shaft,  at  each  end  of  which  there  is  a  crank 
driving  a  suction  and  force  pump.  Each  shaft  thus  controls 
two  pumps  and  as  there  are  two  groups  of  four  pumps  each, 
that  forms  the  basis  of  the  system. 

The  eight  pumps  just  described  do  not  draw  directly  froir 
the  river,  but  from  cylinders  placed  directly  beneath  the  body 
of  the  pump  as  shown  in  the  side  elevation.  Pig.  1.  These 
cylinders  were  fed  from  below  by  means  of  a  system  of  piping 
starting  from  small  cast-iron  basins  placed  on  a  level  with 
the  upper  part  of  the  body  of  the  pump.  These  basins  were 
fitted  with  overflows  and  water-inch  marks  so  that  the  amount 
of  water  which  they  delivered  could  be  regulated  according 
to  the  delivery  of  the  force  pumps,  as  shown  in  Figs.  1,  2 
and  5. 

The  supply  for  the  basins  just  mentioned  was  effected  by 
means  of  a  supply  pump  shown  in  detail  in  Fig.  3.  This 
pump  was  driven  by   means  of  connecting  rods  attached  to 


April   17,   August  5,  and   September   5  but  it  was   not  until 
May  5,  1827,  that  the  engine  was  set  regularly  at  work. 

The  following  are  the  best  results  that  could  be  obtained 
with  this  engine  in  the  course  of  some  accurate  tests  made 
in  1851,  many  years  after  it  had  been  completed  and  after  a 
number  of  improvements  had  been  made: 

Steam    pressure 15  inches  of  mercury   (7% 

pounds. 

Vacuum  in  condenser 25  inches. 

Speed     16  revolutions  per  minute. 

Power  in  cylinder 95  horsepower. 

Water  raised_per  day 548,670   gallons. 

Power  in  water  raised 50  horsepower. 

Anzin  coal  consumption  per  hour.. 917.4  pounds. 
Heating  surface  of  boilers 343  square  feet. 

The  boilers  had  a  firebrick  furnace  set  beneath  a  cylindrical 
.<;hell  6  feet  9  inches  in  diameter  and  9  feet  long.  These  boil- 
ers were  replaced  ten  years  later  by  others  having  fire  tubes 


Fig.  4.    Elevation  of  Condenser  and  Valve  Mecbanism. 

the  beam  of  the  engine  and  drew  its  water  from  the  river 
through  a  pipe  passing  beneath  the  Saint  Germain  road. 
The  delivery  was  effected  through  two  columns  fitted  with 
bronze  clap  valves,  and  delivered  into  a  rectangular  cast- 
iron  tank  set  above  the  pump,  and  slightly  below  the  level  of 
the  transmission  shaft.  Cast-iron  piping  led  from  this  tank 
to  the  envelope  of  the  condenser. 

From  the  envelope  of  the  condenser  a  second  system  of 
piping  led  beneath  the  center  of  the  cast-iron  tank  already 
mentioned.  The  water,  after  having  reached  the  center  of 
this  cast-iron  reservoir,  went  into  three  settling  tanks,  from 
which  it  flowed  as  previously  stated,  to  the  suction  tank  set 
beneath  the  force  pumps. 

This  engine  which  was  not  finished  until  1825,  was  run  for 
the  first  tiice  on  July  20,  but  only  for  a  moment,  because'of 
the  breaking  of  the  teeth  of  the  gear  driving  the  pump  shafts. 
Trials  were  made  the  following  year  on  February  15,  March  5. 


Fig.  5.    Section  througli  Condenser  and  Air  Pump. 

inside  and  so  arranged  as  to  give  the  flames  a  triple  circula- 
tion. 

It  appears  that  this  engine  was  run  for  the  last  time  on 
June  9,  1859,  and  it  was  removed  between  1900  and  1905  to 
give  place  to  the  Barbet  and  Hersent  engines,  but  the  build- 
ing in  which  it  was  housed  has  been  preserved. 

According  to  a  report  of  M.  Usquin,  rendered  in  1837,  this 
steam  engine  cost  more  than  3,000,000  francs  ($600,000). 
inclusive  of  the  piping  and  the  location  of  the  same.  It 
burned  about  250  bushels  of  coal  on  a  day's  run  and  the  cost 
of  maintenance  for  the  whole  plant  at  Marly  amounted  to 
about  130,000  francs  ($26,000)  per  year.  In  this  report  the 
author  pointed  out  the  deplorable  condition  of  the  mainten- 
ance of  the  dam  intended  to  keep  the  waters  of  the  Seine  in 
the  bay  of  the  machine.  "The  result  is,"  he  said,  "that  the 
water  does  not  flow  directly  into  the  bay,  so  that,  when  it  is 
low,  only  a  small  amount  of  water  comes  beneath  the  Marly 
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wheels  and  cannot  give  them  the  power  that  they  were 
intended  to  have."  It  must  not  he  forgotten,  however,  that 
these  two  wheels  formed  a  supplementary  machine,  set  up, 
according  to  this  author,  to  be  run  during  the  construction 
of  the  steam  engine,  and  that,  under  the  circumstances,  the 
manager  of  the  works  would  have  been  in  an  awkward  posi- 
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cost  of  water  raised  by  the  steam  engine,  and  ended  his  work 
by  demanding  "the  construction  of  a  new  hydraulic  machine 
at  Marly,  according  to  present  practice." 

"This  construction  should  be  made  with  due  attention  to 
the  desired  solidity.  Wheels  should  no  longer  be  made  of 
wood,  but  of  iron,  and  they  should  not  be  carried  upon  wooden 
beams,  but  upon  stone  piers." 

According  to  this  report,  dated  in  1837,  it  appears  that  the 
work  of  this  engine  was  even  then  unsatisfactory,  and  an 
estimate  calling  for  an  expenditure  of  3,000,000  francs  ($600,- 
000)  was  called  for  to  replace  it  with  other  works,  that  were 
really  not  completed  until  more  than  twenty  years  afterward, 
when  the  engine  was  shut  down  and  taken  out  of  service. 

G.  L.  F. 


Fig.  a.     DetaUB  of  BuUdlng  and  Arrangement  of  Pump  Cylinders. 

tion  had  he  asked  from  the  Civil  List  the  funds  needed  to 
repair  the  dam,  which  was  considered  useless  after  the  steam 
engine  had  been  completed. 

In  this  interesting  report,  M.  Usquin  called  attention  to  the 
irregularity  of  the  service  of  the  water  pools  as  well  as  the 
unhealthfulness  of  the  water  itself.     He  also  emphasized  the 


HIGH-LIPT   TURBINE   PUMPS-THEIK  DESIGN   AND 
EFFICIENCY. 

Prof.  J.  R.  Durley,  in  Engineering  Magazine,  July,  1906. 

Under  the  above  heading  the  author  presents  a  valuable 
paper;  the  subject  is  treated  in  a  clear  and  simple  manner, 
the  general  principles  and  design  of  high-pressure  centrifugal, 
or  turbine  pumps  being  fully  exemplified  by  the  aid  of  line 
drawings,  while  the  appearance  of  the  pumps  of  several  of 
the  best  known  makers  is  shown  in  numerous  halftone  illus- 
trations. The  paper  is  lengthy,  but  in  the  following  ab- 
stract we  have  endeavored  to  give  all  the  important  features: 
The  centrifugal  pump,  in  which  there  is  only  one  moving 
part,  the  impeller,  is  the  simplest  form  of  pump  from  a 
mechanical  point  of  view.  Unfortunately,  the  commercial  use 
of  such  pumps  has  hitherto  only  been  possible  under  certain 
conditions,  and  for  low  heads,  but  a  machine  of  the  same 
simple  construction,  having  only  one  moving  part  is  now 
available  for  high  heads  in  the  shape  of  the  high-lift  turbine 
pump,  which  is  practically  a  reversed  inward  flow  turbine, 
but  differing  from  the  latter  in  the  shape  and  curvature  of 
the  wheel  vanes  and  guide  blades. 

The  ordinary  centrifugal  pump  has  a  low  efficiency  when 
working  against  high  heads,  due  to  the  fact  that  with  high 
speeds  the  frictlonal  and  eddy  losses  bear  a  very  high  propor- 
tion to  the  amount  of  useful  work  actually  expended  in  pump- 
ing the  water.  A  typical  centrifugal  pump  of  ordinary  design, 
showing  a  maximum  efficiency  of  say  70  per  cent  at  20  feet 
lift,  will  show  only  about  20  per  cent  at  80  feet.  Efforts  to 
utilize  such  centrifugal  pumps  for  higher  lifts  by  running  two 
or  more  in  series  have  not  achieved  commercial  success. 

The  water  streaming  from  the  rim  of  the  impeller  of  a 
centrifugal  pump  possesses  kinetic  energy,  derived  from  the 
work  expended  In  rotating  the  pump.  If  the  vanes  of  the 
impeller  were  radial  in  an  ideal  frictionless  centrifugal  pump, 
and  if  the  whole  of  the  kinetic  energy  of  the  water  at  the 
rim  of  the  impeller  could  be  transformed  into  pressure  energy, 
then  the  pressure  against  which  such  a  pump  could  just 
deliver,  would  be  calculated  by  the  expression  v-  -=-  32.2,  where 
V  is  the  linear  velocity  of  the  rim  of  the  impeller  in  feet 
per  second. 

If  we  take  the  case  of  water  delivered  from  an  ordinary 
centrifugal  pump  with  a  velocity  of  10  feet  per  second  in  the 
discharge  pipe,  under  50  feet  head,  the  total  energy  possessed 
by  each  pound  of  water  delivered  is  51.55  foot-pounds,  of 
which  1.55  foot-pounds  is  kinetic  energy  and  50  foot-pounds 
is  pressure  energy.  An  ideally  perfect  pump  would  attain 
this  result  by  the  expenditure  of  51.55  foot-pounds  of  work 
per  pound  of  water  pumped,  and  the  impeller  would  have  a 
peripheral  velocity  of  about  41  feet  per  second.  An  actual 
pump,  however,  working  under  these  conditions,  and  having 
an  eflBciency  of  perhaps  50  per  cent  would  require  the  expendi- 
ture of  twice  as  much  work  per  pound  of  water  pumped,  and 
the  impeller  would  have  to  be  driven  at  a  considerably  higher 
speed,  depending  on  the  design,  probably  about  60  feet  per 
second.  To  judge  of  the  performance  of  a  centrifugal  pump, 
under  any  given  conditions,  it  is  necessary  to  know  two 
things:  the  eflSciency  and  the  "manometric  coefficient,"  which 
is  the  ratio  of  actual  pressure  in  the  pump  discharge  to  the 
pressure  which  would  be  attained  in  an  ideally  perfect  pump 
with  the  same  peripheral  velocity  of  impeller.  Curves  of 
these   two  quantities,  plotted   with  regard   to  the  amount   of 
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water  discharged  will  give  all  necessary  information  as  to  the 
performance  of  a  pump  at  a  given  speed  throughout  its  whole 
range,  from  the  point  at  which  the  discharge  is  zero  and  the 
pressure  large,  to  the  point  at  which  the  pressure  is  zero  and 
the  discharge  a  maximum.  The  forms  of  these  curves  are 
affected  considerably  by  the  shape  of  the  vanes  of  the  im- 
peller, and  can  be  varied  by  a  skillful  designer  to  suit  special 
conditions.  Fig.  1  shows  the  efficiency  and  pressure  curves 
for  an  8-inch  low-lift  centrifugal  pump  tested  by  Messrs. 
Denton  and  Kent.  The  pump  was  designed  for  a  delivery  of 
1,200  U.  S.  gallons  per  minute  against  45  feet  head  when  run- 
ning at  2,000  revolutions  per  minute,  and  it  will  be  seen  that 
while   the  maximum   efficiency   of   the   pump   occurs  at   very 
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Plgr.  1.    Efficiency  and  Preasure  Curves  for  Low-Uft  CentriAigal  Pump. 

nearly  the  designed  rate  of  discharge,  it  falls  off  rapidly  when 
delivering  larger  quantities  of  water.  The  curves  of  Fig.  1 
correspond  to  the  forms  usuallj'  shown  by  pumps  in  which  the 
vanes  are  curved  backwards  at  the  tip,  and  such  impellers 
may  be  used  in  cases  where  a  pump  has  to  work  with  fair 
eflBdency  at  constant  speed  while  the  head  is  varied  over  a 
considerable  range.  It  is  possible  by  modifying  the  shape  of 
the  vanes,  making  them  nearly  radial,  to  obtain  a  pressure- 
coefficient  curve  approximately  horizontal  for  a  considerable 
variation  of  the  amount  of  water  pumped;  indicating  that 
with  such  an  impeller,  when  the  demand  for  water  is  changed, 
the  pressure  will  remain  nearly  constant  while  the  pump  runs 
at  constant  speed.  Such  a  design  is  suitable  for  a  pump 
supplying  a  boiler-feed  system.  By  still  further  changes  in 
the  design  of  the  vanes,  we  are  even  able  to  obtain  a  pump  in 
which  the  head  increases  as  the  delivery  is  increased. 
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DELIVERY-COEFFICIENT                                                                    | 

Fig.  2.    Efficiency  and  Pressure  Curve  for  a  Four-stage  Turbine  Pump. 

Such  curves  as  those  Just  given  may  be  called  the  character- 
istic curves  of  the  pump,  although  they  apply  only  to  the 
particular  pump  and  speed  for  which  they  are  drawn.  M.  Ra- 
teau  has  shown  that  instead  of  measuring  the  quantity  of 
water  along  the  base  line  of  such  curves,  a  quantity  he  calls 
the  "delivery  coefficient"  may  be  used  with  advantage.  This 
coefficient  is  numerically  equal  to  the  amount  of  water  dis- 
charged, divided  by  the  peripheral  velocity  of  the  impeller, 
and  by  the  square  of  the  radius  of  the  latter.  A  given  char- 
acteristic curve  plotted  in  this  way  becomes  applicable  to 
pumps  of  all  sizes  of  the  same  design,  the  correct  speed  being 
used  for  each  size.  This  result  follows  because  the  quantity 
delivered  by  an  ideal  centrifugal  pump  varies  as  the  peripheral 


velocity  of  the  impeller,  and  as  the  square  of  the  linear  dimen- 
sions of  the  pump.  A  characteristic  curve  of  this  kind,  for  a 
four-stage  pump  is  given  in  Fig.  2.  The  improvement  which 
differentiates  the  high-lift  centrifugal  pump  from  the  ordinary 
low-lift  centrifugal  pump,  consists  in  the  addition,  outside  of 
the  impeller,  of  a  "diffusion  ring"  containing  stationary  guide 
blades  (Fig.  4).  By  means  of  these  blades  the  water  leaving 
the  impeller  is  smoothly  conveyed  to  the  annular  discharge 
chamber,  and  its  velocity  head  is  more  effectually  converted 
into  pressure  head.  The  high  peripheral  velocities  of  impeller 
necessary  for  high  heads  can  then  be  employed  without  a  cor- 
responding diminution  of  efficiency.  The  practical  result  ob- 
tained by  this  method  of  construction  is  that  pumps  having 
a  simple  impeller  can  deal  with  heads  exceeding  100  feet  with 
good  economy;  the  efficiency  possible  depends  on  the  design 
of  the  pump,  and  especially  on  the  relation  between  the  diame- 
ter of  impeller,  the  required  aumber  of  revolutions,  and  the 
amount  of  water  to  be  pumped.  By  placing  turbine  pumps  in 
series  a  multiple-stage  pump  is  obtained,  and  it  Is  possible 
to  pump  against  greater  heads;  under  these  conditions  a  pump 
efficiency  of  over  70  per  cent  is  frequently  attained.  The 
greatest  head  deal^with  commercially  up  to  the  present  time 
appears  to  be  about  1.500  feet,  but  for  such  a  lift  the  usual 
practice  would  be  to  use  two  or  more  multiple-stage  pumps  in 
series.  The  usual  head  for  a  single  multiple-stage  pump  is 
from  300  to  600  feet. 

It  must   not  be   supposed   that   such    results   as   those  just 
stated  have  been  attained  without  much  trouble,  and  overcom- 


t-stage  Pump.  Pi 


ing  many  practical  difficulties.  One  of  the  first  difficulties  to 
make  itself  felt  was  end  thrust  on  the  pump  shaft.  In  a 
single-stage  turbine  pump  the  water  at  entrance  to  the  im- 
peller is  flowing  parallel  to  the  axis  of  the  shaft,  and  in  being 
deflected  so  as  to  move  in  a  radial  direction  it  exerts  a  con- 
siderable thrust  along  the  shaft.  The  simplest  way  of  avoid- 
ing this  thrust  is  by  using  an  impeller  that  takes  water  on 
both  sides,  but  when  a  number  of  impellers  are  placed  in 
series  on  the  same  shaft,  as  in  Fig.  3.  this  construction  cannot 
be  used.  In  Fig.  3  the  impellers  take  water  on  one  side  only 
and  the  end  thrust  is  taken  care  of  by  suitably  proportioning 
the  areas  of  the  two  sides  of  each  impeller,  and  by  the  use 
of  a  rotating  balance  piston,  one  side  of  which  is  exposed  to 
the  pressure  in  the  discharge  pipe.  It  will  be  noticed  that  in 
this  pump  the  impellers  have  a  larger  diameter  on  the  inlet 
side  than  on  the  side  nearest  to  the  pump  discharge;  these 
areas  are  chosen  so  that  the  difference  of  the  total  pressures 
on  the  two  sides  of  each  impeller  balances  its  own  end  thrust 
as  nearly  as  possible. 

One  of  the  first  multiple-stage  pumps  adopted  an  arrange- 
ment in  which  the  impellers  were  placed  in  pairs  back  to  back 
(Fig.  5).  In  the  Buffalo  pump,  Fig.  6.  we  have  a  somewhat 
similar  design,  in  which  the  spaces  between  the  outer  faces 
of  the  impellers  and  the  adjoining  casings  are  used  as  pres- 
sure chambers.  Packing  rings  are  fitted,  so  as  to  prevent 
leakage  from  the  delivery  to  the  suction  side,  and  the  areas 
of  the  two  pressure  chambers  of  each  impeller  are  arranged 
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so  as  to  make  the  total  difference  in  axial  pressure  approxi- 
mately equal  to  the  thrust  due  to  the  difference  of  inlet  open- 
ing in  the  two  impellers  of  the  pair.  In  this  way  each  pair 
of   impellers  is  balanced  perfectly. 

Another  method  which  can  be  employed  to  balance  a  single- 
suction  Impeller  involves  the  use  of  radial  vanes  formed  on 
the  outside  surfaces  of  the  impeller,  and  therefore  rotating 
the  water  in  the  pressure  chambers.  By  proportioning  cor- 
rectly the  length  and  clearance  of  these  vanes,  the  pressures 
existing  in  the  various  pressure  chambers  while  the  pump  is 
running  can  be  brought  to  the  amounts  required  for  balance. 
These    so-called    "triple-vanes"    increase    slightly    the    power 


tion  of  the  exposed  portions  of  the  shaft  from  corrosion;  the 
prevention  of  leakage  from  one  stage  to  the  next,  by  fitting 
brass  packing  rings;  and  the  arrangement  of  the  impellers 
and  division  plates  so  as  to  admit  of  easy  assembly  and 
removal  without  interfering  with  permanent  pipe  joints  or 
connections.  The  form  of  the  guide  passages  in  the  diffusion 
ring,  and  the  shape  of  the  ports  or  passages  leading  from 
one  stage  to  the  suction  of  the  next,  have  considerable  effect 
on  the  efficiency  of  the  pump. 

The  results  attained  by  the  modern  high-lift  centrifugal 
pump  may  be  stated  generally  as  follows;  an  efficiency  in  most 
cases  of  from  70  per  cent  to  75  per  cent  can  be  obtained,  and 


Flgr.  4.    Characteristic  Arrangement  of  Blades  in  a  Turbine  Pnnip. 


SECTION  A-A 
Fig.  6.    Longitudinal  Section  of  Pump  shown  In  Fig.  4. 


required  for  driving  the  impeller,  but  it  is  questionable 
whether  the  power  wasted  in  the  thrust  bearing  of  an  imper- 
fectly balanced  pump  would  not  be  greater  than  any  loss  due 
to  the  triple  vanes. 

The  construction  of  the  main  bearings  and  stuffing  boxes  in 
a  high-lift  turbine  pump  ha^  to  be  carefully  considered.  It  is 
good  practice  to  arrange  th'e  design  so  that  the  bearings  and 
stuffing  boxes  are  quite  separate;  in  this  way  the  weight  of 
the  shaft  and  its  impellers  is  carried  by  easily  accessible  bear- 
ings, no  grit  from  the  water  can  get  to  the  journals,  and  the 
stuffing   boxes  are   able  to  perform  their   own   duty   without 


Fig.  6.  A  Balanced  Multi-stage  Pump- 
taking  any  load.  The  tightness  of  the  stuffing  box  on  the 
suction  side  of  the  pump  is  specially  important,  and  this  box 
is  generally  provided  with  a  water  supply,  so  that  any  leak- 
age Into  the  pump  will  be  of  water  and  not  air.  Fig.  6  shows 
an  arrangement  of  double  stuffing  box  for  the  suction  side 
fitted  with  such  a  water-logging  attachment.  A  comparatively 
small  air  leak  on  tin  suction  side  will  suffice  to  prevent  the 
pump  from  working  at  all.  The  pump  may  be  constructed  so 
that  water  leaking  from  the  last  pressure  chamber  is  used 
to  cool  the  bearings. 
•  Other  points  requiring  attetition  in  design  are,  the  protec- 


under  suitable  conditions  this  may  even  reach  80  per  cent  on 
trial.  The  pumps  can  be  so  proportioned  as  to  give  a  fairly 
constant  efficiency  over  a  considerable  range  of  discharge. 
When  running  light,  the  power  absorbed  is  generally  from 
25  to  40  per  cent  (see  Fig.  17)  of  that  at  the  rated  output  of 
the  pump. 

In  good  practice  the  head  to  be  overcome  by  each  stage  Is 
from  100  to  200  feet.  When  the  head  is  more  than  200  feet 
it  is  difficult  to  obtain  high  efficiency,  owing  to  the  high  velo- 
city of  the  water.  The  maximum  speed  of  the  impeller  is 
limited  by  the  rapidity  with  which  water  can  flow  into  the 
suction.  The  greatest  number  of  stages  now  used  is  eight, 
but  there  seems  to  be  no  reason  why  the  number  could  not 
be  increased. 

It  is  probable  that  further  progress  will  soon  enable 
efficiencies  corresponding  with  the  best  water  turbines  to  be 
obtained.  Tests  of  turbine  pumps  after  some  years'  work 
have  shown  that  when  properly  constructed  there  is  little  fall- 
ing off  of  efficiency  on  account  of  wear  and  corrosion.  Tur- 
bine pumps  can  maintain  their  original  efficiency  much  better 
than  is  usual  with  large  piston  pumps. 

Turbine  pumps  are  lighter  and  smaller  than  reciprocating 
pumps.  A  reciprocating  pump  driven  by  a  300-horsepower 
motor  and  occupying  a  floor  space  of  50  x  25  feet  was  replaced 
by  a  turbine  pump  driven  by  a  500-horsepower  motor  that 
occupied  a  floor  space  of  31  feet  6  inches  by  8  feet  6  inches; 
and  the  weight  of  the  latter  is  about  one-half  that  of  the 
former.  The  reciprocating  pump  delivered  4,500,000  gallons 
per  twenty-four  hours,  and  the  turbine  pump  6,500,000,  the 
head  being  300  feet. 

High-lift  turbine  pumps  of  the  largest  size  are  now  being 
employed  to  supply  water  for  cities  and  towns.  They  are  also 
used  extensively  in  mines.  In  the  latter  service  they  are  not 
only  employed  as  permanently  located  drainage  pumps,  placed 
conveniently  in  chambers  excavated  near  the  bottom  of  the 
shaft,  but  also  as  sinking  pumps,  in  which  case  they  are 
suspended  In  the  ^aft  in  suitable  frames;  and,  owing  to 
their  small  size,  they  leave  ample  room  for  the  passage  of  the 
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cages  or  tubs  of  the  hoisting  apparatus,  even  when  of  con- 
siderable power. 

High-lift  pumps  ai-e  finding  a  wide  application  for  purposes 
of  fire  protection,  both  in  factories  and  cities.  A  fire  protec- 
tion system  now  being  installed  in  Toronto  comprises  two 
two-stage  Worthington  pumps,  each  directly  connected  with  a 
steam  turbine  of  1,000  horsepower  capacity. 

In  Europe  high-lift  pumps  driven  by  electric  motors  have 
been  used  as  portable  fire  engines  with  considerable  success. 
For  elevator  service  these  pumps  give  good  results  if  arranged 
to  be  controlled  electrically  or  mechanically,  so  as  to  vary  the 
discharge  automatically  in  conformity  with  the  demands  of 
the  elevator. 

A  number  of  successful  pumping  installations  have  been 
carried  out  in  which  a  high-lift  pump  has  been  driven  directly 
by  a  water  turbine.  Such  a  turbo-pump,  as  built  for  mine 
service  in  Central  America,  consists  of  a  four-stage  Rateau 
pump  having  impellers  9ij  inches  in  diameter,  and  driven  at 
2,200  revolutions  per  minute  by  a  reaction  turbine  placed 
within  the  same  casing.  The  120-horsepower  turbine,  taking 
its  water  under  a  head  of  520  feet,  has  a  single  wheel  ll^^i 


MACHINERY.  September,  1906. 


* 

80 
'0 

eo 

90 
40 
30 
20 
10 

i    1 

3101 
320 
300 
280 

WM.P 

^- 

'-^ 

■ — ' 

"*v 

^'i 

V 

/ 

y' 

1 

'^1 

/ 

180- 

A 

/ 

V 

i^\ 

s. 

/ 

<^ 

^ 

y 

N 

N 

210 
220 
200 

120- 

/ 

/ 

/ 

x- 

\ 
\ 

y 

|/ 

^ 

^• 

N 

/i 

.> 

/ 

y^ 

y 

1 

'200            too            COO            800           1000          1200          1100          ICOO 

IMPERIAL  GALLONS  PER  MINUTE 

18 

00 

Fig.  7.    Characteristic  Cu 


1  from  a  Turbine  Pump  Test. 


inches  in  diameter,  and  delivers  the  water  it  has  used  into 
the  discharge  pipe  of  the  pump:  the  pump  works  under  a 
head  of  390  feet  and  delivers  400  imperial  gallons  per  minute. 
The  combined  efficiency  of  the  pump  and  turbine  is  48  per 
cent. 

High-lift  centrifugal  pumps  directly  connected  to  steam 
turbines  are  used  in  many  cases  and  have  shown  good  results 
as  far  as  steam  consumption  is  concerned.  Under  favorable 
conditions  a  consumption  of  22.6  pounds  of  saturated  steam 
per  pump  horsepower  per  hour  has  been  shown  on  a  seven- 
stage  pump  delivering  900  imperial  gallons  per  minute  under 
1, ISO-foot  head,  and  taking  about  320  horsepower. 

Although  high-lift  centrifugal  pumps  have  been  on  the  mar- 
ket for  only  about  nine  years  in  Europe,  and  four  years  in 
America,  their  use  has  become  widely  extended.  Such  pumps 
are  now  commercially  available  for  almost  any  service,  so 
long  as  the  amount  of  water  to  be  dealt  with  is  not  too  small 
in  comparison  with  the  head  at  which  it  is  to  be  delivered. 

W.  B.,  ,Tr. 
*     *     * 

The  Anglegraph  is  the  name  of  a  device  for  draftsmen 
manufactured  by  the  Cassady-Fairbanks  Mfg.  Co.,  6106  La 
Salle  St.,  Chicago,  111.  It  consists  of  a  triangular  piece  of 
sheet  metal,  nicely  finished  and  nickel  plated,  in  which  is 
drilled  a  series  of  holes,  so  spaced  that  a  variety  of  geometri- 
cal figures  can  be  constructed  by  its  aid.  By  placing  a  tack 
or  pin  through  one  of  the  holes  as  a  pivot,  circles  of  different 
diameters  can  be  drawn  by  means  of  a  lead  pencil,  the  point 
of  which  is  inserted  in  any  one  of  the  holes  desired.  Certain 
of  the  holes  are  numbered  and  by  the  aid  of  directions  given 
they  may  be  used  in  connection  with  a  pencil  point  to  divide 
a  circle  into  any  number  of  equal  parts  up  to  16  and  by  the 
use  of  the  several  gages  of  the  instrument,  in  connection  with 
the  numbered  holes,  geometrical  figures  of  complicated  con- 
struction can  be  drawn. 


DYNAMO  AND  MOTOR  TROUBLES. 

WITH  CHART  WHICH  APPEARS  IN  THE  SUPPLEMENT. 
F.  W.  S. 

A  number  of  small  volumes  have  been  written  on  the  care 
of  electrical  machinery,  particularly  dynamos  and  motors. 
Most  of  these  books  are  v*ry  useful  in  assisting  the  operator 
in  the  proper  maintenance  of  the  apparatus  and  the  discovery 
of  the  causes  of  faults  and  breaks  which  are  constantly  liable 
to  occur.  Almost  any  given  symptom  of  distress  in  a  dynamo 
or  motor,  however,  may  be  due  to  a  number  of  different 
causes.  This  fact,  together  with  the  lack  of  method  in  the 
arrangement  for  some  of  the  books  dealing  with  the  subject, 
often  handicaps  the  beginner  in  locating  the  particular  fault 
to  which  any  given  trouble  is  due. 

Roughly  speaking  the  various  diseases  to  which  dynamos 
and  motors  are  subject  may  be  placed  in  six  general  classes. 
First,  sparking  of  the  brushes:  second,  heating  of  the  parts: 
third,  noises:  fourth,  variations  in  speed:  fifth,  miscellaneous 
derangements  peculiar  to  motors  as  distinguished  from  dyna- 
mos; sixth,  miscellaneous  derangements  peculiar  to  dynamos 
and  generators  as  distinguished  from  motors.  It  is  again 
possible  to  divide  each  of  these  major  symptomatic  indications 
into  minor  ones.  The  sparking  of  the  brushes,  for  instance, 
may  be  due,  first,  to  faults  of  the  brushes:  second,  to  faults 
of  the  commutator:  third,  to  excessive  currents  in  the  arma- 
ture: fourth,  to  faults  in  the  armature.  Each  of  these  divi- 
sions may  be  again  subdivided  and  an  appropriate  individual 
remedy  indicated. 

To  make  this  clearer  I  have  prepared  a  chart  showing  the 
arrangement  I  have  in  mind.  This  chart  appears  in  the  Sup- 
plement and  to  Illustrate  its  use  we  will  suppose,  for  in- 
stance, that  the  armature  of  a  motor  becomes  dangerously 
hot  after  running  for  a  time:  The  chart  is  consulted  and 
under  the  heading  of  "heating  of  parts"  the  sub-head  "arma- 
ture" is  found.  There  are  seven  different  causes  given  here 
for  heating  of  the  armature.  It  may  be  due  to  overload  of 
the  motor,  to  a  short  circuit  due  to  carbon  dust,  etc.,  on  the 
commutator  bars,  or  it  may  be  caused  by  a  broken  circuit,  a 
cross  connection,  moisture  in  the  coils,  eddy-currents  in  the 
core,  or  heat  conveyed  from  a  hot  box  or  journals  through 
the  shaft.  Each  of  these  seven  causes  may  be  investigated 
in  turn.  For  instance,  it  may  be  found  that  the  armature 
coil  is  warmer  than  the  winding  which  surrounds  it.  If  this  is 
the  case,  the  trouble  is  due  to  eddy-currents  in  the  core,  or  to 
heat  conducted  through  the  shaft  from  a  hot  box.  If  the 
latter  the  shaft  will  of  course  be  hotter  than  the  armature, 
and  the  bearings  still  hotter  than  the  shaft.  If  the  trouble 
is  due  to  eddy-currents  the  armature  will  be  found  to  be  made 
of  solid  metal,  or  to  be  not  sufficiently  laminated.  In  either 
case  the  trouble  is  readily  discovered. 

There  are  two  advantages  in  using  a  chart  of  this  kind.  In 
the  case  of  trouble  with  a  motor  or  dynamo,  a  text  book  is 
generally  too  voluminous  to  be  easily  used  and,  quite  likely, 
is  not  well  enough  arranged  to  permit  a  quick  diagnosis.  Then 
again,  after  a  person  has  carefully  read  over  such  a  work  sev- 
eral times,  he  will  still  find  the  chart  very  acceptable,  as  a 
guide  which  will  show  him  where  to  look  and  what  to  do — 
something  that  can  be  glanced  over  quickly  and  can  be  readily 
found,  which  will  outline  the  proper  course  to  pursue.  The 
trained  mind  will  then  quickly  recall  from  the  book  the  de- 
tails of  the  proper  method  of  procedure. 


About  40,000  tons  of  tin  are  consumed  annually  in  the 
United  States,  about  half  of  which  is  used  in  the  manufacture 
of  tin  plates  and  solder.  It  is  interesting  to  note  that  im- 
provements in  the  manufacture  of  cans  for  fruit,  vegetables, 
meats,  etc.,  has  decreased  nearly  one-half  the  amount  of  solder 
required  per  can,  thus  illustrating  how  machinery  may  in 
some  cases  work  out  an  economy  of  the  use  of  materials  as 
well  as  a  saving  of  labor.  The  annual  consumption  of  tin  is 
about  90,000  tons  for  the  whole  world  and  the  scarcity  of  the 
product  is  constantly  forcing  the  price  upward.  A  tin  mine 
would  be  one  of  the  most  profitable  holdings  that  a  man  could 
own,  the  price  being  about  38  cents  a  pound. 
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LEATHER  MEASURING  MACHINE. 

H.  A.  DUDGEON. 

The  following  description  of  what  is  really  an  area  measur- 
ing machine  may  be  of  interest  to  many  of  the  readers  of 
this  journal  as  it  embraces  several  novel  mechanical  ideas 
in  its  construction,  the  machine  being  designed  to  overcome 
the  objections  met  with  in  all  previously  designed  machines 
for  a  similar  purpose. 

It  is  first  perhaps  necessary  to  explain  that  leather  from 
which  the  uppers  of  boots  and  shoes  are  cut  is  sold  by  super- 


Pig.  1.    Sketch  showins  Typical  Outline  of  Hide. 

ficial  measure,  or  so  much  per  square  foot  and  owing  to  the 
irregularity  of  the  outline  of  the  skins  themselves,  which  is 
something  like  Fig.  1,  it  is  very  difiBcult  if  not  impossible  to 
obtain  an  exact  measurement  and  so  the  near  approach  to  this 
has  to  suffice;  for  whilst  being  very  close  to  the  actual  meas- 
urement the  results  obtained  are  more  or  less  only  an  approxi- 
mation and,  whilst  the  machine  about  to  be  described  is  no 
exception  to  the  general  run  of  machines  in  that  respect,  it 
perhaps  approaches  being  exact  more  nearly  than  the  others. 


would  be  much  easier,  in  fact  would  hardly  need  a  machine 
at  all  but  such,  however,  is  not  the  case,  and  as  in  an  engine 
indicator  diagram  the  surface  must  be  divided  into  imaginary 
parallel  strips  and  the  mean  length  or  height  of  each  strip 
measured  by  providing  a  measuring  wheel  for  each  strip,  the 
results  being  added  together  for  a  final  result.  Now,  If,  in- 
stead of  passing  the  measuring  wheels  over  the  surface  the 
surface  is  made  to  pass  under  the  wheels  the  result  is  the 
same,  and  in  the  machine  this  is  done,  the  following  descrip- 
tion showing  how  it  is  carried  out  in  practice  and  the  means 
adopted  for  recording  the  revolutions  of  the  measuring  wheels 
and  adding  them  together. 

Referring  to  Figs.  2  and  3,  A  A  are  the  measuring  wheels 
placed  equidistant  apart  and  carried  by  the  arms  B  B,  being 
placed  directly  above  the  feed-roller,  C,  which  is  belt  driven. 
On  one  side  of  each  wheel  is  a  small  boss,  and  attached  to 
this  and  wound  once  around  the  boss  is  a  fine  cord,  D,  the 
other  end  of  the  cord  being  attached  to  a  movable  weight.  E, 
there  being  as  many  cords  and  weights  as  there  are  wheels. 
These  weights  are  carried  on  inclined  arms,  F,  secured  to  a 
shaft,  O,  the  shaft  being  carried  on  centers,  a  ball  race  being 
formed  in  the  end  of  the  shaft,  the  balls  resting  on  the  cen- 
ters, thereby  reducing  the  friction  to  a  minimum.  To  one 
end  of  the  shaft  G  is  secured  a  lever,  H,  the  outer  end  of  the 
lever  being  supported  by  the  coil  spring,  J.  In  the  normal 
position  the  weights,  E,  are  nearly  at  the  hotttom  of  the  in- 
clined arms,  and  so  near  the  center  of  the  shaft,  in  that  posi- 
tion exerting  a  certain  pressure  tending  to  revolve  the  shaft  G 
about  its  axis;  this  is  resisted  by  means  of  the  lever  H  and 
spring  J.  If  one  or  more  of  the  weights  are  moved  up  the 
inclined  arms  by  any  means  a  greater  turning  tendency  is 
imparted  to  the  shaft  and  a  greater  deflection  of  the  spring 
takes  place. 

This  then  is  what  happens  in  the  machine:  The  leather  is 
placed  on  the  table  K  and  fed  between  the  feed  roller  C  and 
the  measuring  wheels,  A,  some  of  the  latter  being  caused  to 
revolve,  the  number  in  action  being  governed  by  the  width 
from  left  to  right  of  the  skin,  each  revolving  just  so  much, 
according  to   the   length   of  the   surface   passed   under   them. 


Fig.  2.    Front  Vievr  of  Leather  Measuring^  Machine. 


Fig.  3.    Side  View,  showing  Measuring  Wheels  and  Weighing  Mechanism. 


To  put  it  in  simple  language  the  underlying  principle  of  the 
machine  is  this:  If  a  wheel  of  known  circumference  is  trav- 
eled along  a  surface  it  is  an  easy  matter,  by  counting  its  revo- 
lutions to  calculate  the  length  of  surface  passed  over.  If  such 
a  wheel  were  to  account  for  a  surface  between  lines  parallel 
to  the  motion  of  the  wheel  and  of  known  width,  and  the  ends 
of  the  surface  were  straight  and  square  with  the  sides  then 
the  length  multiplied  by  the  width  gives  the  area.  Now  if 
the  skins  to  be  measured  were  of  such  a  shape  the  problem 


And  this,  by  means  of  the  cords  draws  the  weights  upi  the 
inclined  arms  a  certain  definite  distance,  their  combined 
action  thereby  deflecting  the  spring  J  through  the  shaft  O  and 
lever  H  a  predetermined  amount  proportional  to  the  position 
of  the  weights.  It  is  an  easy  matter  to  record  the  movement 
of  the  shaft.  This  is  done  by  means  of  the  rod  L  attached  to 
the  lever  H.  At  the  top  of  the  rod  Is  a  rack  which  meshes 
with  suitable  gearing  actuating  the  hand  S.  This  hand  moves 
in  front  of  the  dial  M  placed  in  a  convenient  position  on  the 
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machine,  the  graduations  giving  a  direct  reading  in  square 
feet. 

A  brake  ^'  is  provided  for  each  measuring  wheel  to  retain 
it  in  position  until  the  reading  has  been  taken,  the  brakes  all 
being  released  simultaneously  by  means  of  the  eccentric  shaft 
0  and  handle  P,  the  shaft  In  its  normal  position  being  just 
clear  of  the  extension  on  the  brake  lever  Q  when  the  brake 
is  resting  on  the  wheel.  By  turning  the  eccentric  shaft,  all  the 
brakes  are  lifted  from  the  wheels  together,  and  the  weights 
travel  down  the  inclines  into  their  normal  position.  To  in- 
sure the  weights  stopping  in  their  proper  positions  at  the 
bottom  of  the  inclined  arms  a  scroll  is  formed  on  the  face  of 
each  measuring  wheel  in  which  a  small  projection  on  the  end 
of  the  lever  R  lies.  As  the  measuring  wheel  revolves  forward 
this  projection  follows  the  path  of  the  scroll,  and  when  the 
wheel  revolves  in  the  reverse  direction  the  end  of  the  scroll 
strikes  the  projection  on  the  lever. 

An  interesting  feature  in  the  machine  is  the  method  adopted 
to  prevent  registering  surface  when  only  thickness  has  passed 
through.  The  measuring  of  this  can  be  best  shown  by  means 
of  a  diagram.  In  Fig.  4  let  A  represent  the  measuring  wheel, 
C  the  feed  roller.  K  the  table,  and  N  the  brake.  Now  if  a 
solid  represented  as  an  end  view  by  the  triangle  T  be  passed 
through  the  machine  it  is  evident  that  the  measuring  wheel 


Fig.  4.    Cotnpensatiiig  D 
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for  Thickness  of  Hide. 


A  Will  rotate  a  certain  amount  equal  to  the  angle  a,  although 
obviously  the  line  representing  the  apes  of  the  triangle  has 
no  area. 

Similarly  any  substance  passed  through  the  machine  will 
move  the  measuring  wheel  through  a  similar  angle  propor- 
tional to  the  thickness  of  the  substance  in  addition  to  the 
surface  of  the  substance  and  unless  provision  is  made  this 
angle  will  be  added  to  the  reading,  giving  an  incorrect  result 
which,  considering  that  on  an  average  30  wheels  are  In  action 
on  each  skin  measured,  is  a  serious  matter.  To  overcome 
this  the  brake  was  made  of  such  a  form  that  for  part  of  a 
revolution  of  the  measuring  wheel  the  brake  turns  with  it, 
the  amount  being  calculated  from  the  angle  through  which 
the  wheel  turns  for  an  average  thickness  of  leather.  Any 
further  movement  of  the  measuring  wheel  in  a  forward  direc- 
tion shown  by  the  arrow  causes  the  brake  to  slip  but  as  soon 
as  each  wheel  ceases  measuring  the  part  of  the  skin  passing 
under  it,  the  weight  on  the  inclined  arm  revolves  the  wheel 
in  the  reverse  direction  just  the  predetermined  amount,  this 
reverse  movement  of  the  weights  being  therefore  deducted  au- 
tomatically from  the  reading. 

The  nut  r  is  for  adjusting  the  indicator  to  zero  when  first 
setting  up  the  machine  and  the  screws  V  are  used  for  setting 
the  measuring  wheels  A  just  clear  of  the  feed  roller,  being 
locked  by  means  of  the  nuts  W. 
*     »     * 

A  motor-driven  rail  mill  is  now  in  operation  at  the  Edgar 
Thompson  plant  of  the  Carnegie  Steel  Co.  at  Bessemer,  Pa, 
It  is  equipped  with  two  l.oOO-horsepower,  30-pole,  220-volt, 
direct-current  motors  overcompounded  15  per  cent,  which  op- 
erate at  from  100  to  125  R.  P.  M.  Each  motor  carries  a  125,- 
000-pound  cast-steel  segmental  flywheel  which  frees  the  motor 
from  the  extreme  shocks  of  rolling.  The  power  delivered  by 
each  motor  ranges  from  950  to  1.450  horsepower  in  rolling 
rails  with  occasional  jumps  to  1.700  horsepower,  while  the 
friction  load  on  the  mill  running  light  is  about  500  horse- 
power.— Engineering  Record. 


NEW  DUTY  RECORD  ESTABLISHED  FOR  THE 
PUMPING  ENGINE. 

Tests  which  were  made  upon  a  twenty-million-gallon  Allis- 
Chalmers  triple  expansion  pumping  engine  at  the  Bissel's 
Point  Station  of  the  St.  Louis  Water  Works  in  the  latter 
part  of  February,  1906,  determined  the  production  of  an  in- 
dicated horsepower  per  hour  on  an  average  consumption  of 
10.59  pounds  of  dry  saturated  steam.  The  average  heat  sup- 
ply was  at  the  rate  of  201.39  B.  T.  XJ.  per  minute  horse  power, 
giving  a  thermal  efficiency  of  21.06  per  cent.  The  mechanical 
efficiency  was  97.4  per  cent;  the  duty  per  1,000  pounds  of 
steam  181,068,605  foot  pounds,  and  per  million  British  thermal 
units  158,581,000  foot  pounds.  The  guaranteed  duty  was  133,- 
000,000  with  a  bonus  of  one  thousand  dollars  per  million  foot 
pounds,  so  that  the  engine  earned  its  builders  146,068.61  above 
the  contract  price. 

The  engine  tested  is  the  last  of  a  series  of  three  installed 
at  the  above  station,  and  is  of  the  vertical  triple-expansion, 
self-contained  type,  with  single-acting  outside-packed  plungers 
located  directly  under  each  cylinder.  The  lower  bed-plates 
rest  on  solid  rock  foundations;  the  main  pillow  block  bed 
plates  are  supported  upon  cast  iron  frames  resting  on  the 
lower  bed  plates  and  the  cylinders  are  supported  by  frame 
of  the  "A"  pattern. 

The  cylinders  are  34,  62  and  94  by  6  feet  stroke  with  water 
plungers  33%  inches  in  diameter.  Before  the  official  test 
the  plungers  were  carefully  calibrated  by  micrometer  calipers 
checked  by  steel  tape  measurement  of  circumferences.  The 
strokes  of  all  plungers  were  also  carefully  measured.  The 
pump  valves  were  inspected  and  found  to  be  tight  under  full 
pressure. 

The  specifications  and  contract  required  that,  "In  order  to 
determine  the  amount  of  steam  used  by  the  engine,  the  water 
will  be  weighed  twice;  that  is,  the  feed  water  going  into  the 
boiler  and  the  condensed  steam  coming  out  of  the  engine." 
Accordingly,  the  condensation  from  the  condenser,  jackets, 
receivers  and  drips  from  stuffing  boxes  was  weighed  as  re- 
ceived from  the  engine  and  delivered  in  the  boiler  room,  and 
was  found  to  check  by  0.12  of  one  per  cent.  This  being  a 
reasonable  check  the  water  as  weighed  in  the  engine  room 
was  taken  as  the  steam  used. 

The  gallons  of  water  pumped  in  twenty-four  hours  was 
20,070,590  against  a  head  of  100.021  pounds  at  the  discharge 
pipe,  the  contract  requiring  100  pounds  pressure.  The  head 
in  the  discharge  main  was  read  by  means  of  a  mercury 
column  and  the  suction  head  by  a  float  gage.  The  plunger 
leakage  was  weighed  and  found  to  be  16.77  gallons  per  hour. 
Steam  of  140  pounds  pressure  at  the  throttle  was  furnished 
containing  0.13  per  cent  moisture. 

RESULTS  OF  DUTY  TEST. 

Duration  of  test 24  hours 

Diameter  of  cylinders 34,  62  and  94  inches 

Stroke    of   engine 72  inches 

Diameter  of  plungers 33%  inches 

Average  steam  pressure  at  engine 140.24  pounds 

Average  first  receiver  pressure 26.36  pounds 

Average  second  receiver  pressure 2.77  pounds 

Average  vacuum  pressure  by  cards. . .  .13.21  pounds 

Average  barometer  pressure 14.46  pounds 

Average  net  head  pumped  against. ..  .238.2323  feet 

Average  revolutions  per  minute 16.539 

Piston  speed  per  minute 198.44  feet 

Total  water  pumped 20,070,690  gallons 

Total  water  received  from  engine 220.129   pounds 

Average  moisture  in  steam 0.13  per  cent 

Indicated  horse   power 865.22  horse  power 

Delivered  horse  power 842.69  horse  power 

Per  cent  friction 2.60  per  cent 

Average  moist  steam  per  I.  H.  P.  per 

hour 10.60  pounds 

Average   dry   steam   per   I.   H.   P.   per 

hour    10.59  pounds 

Average    B.    T.    U.    per    I.    H.    P.    per 

minute 201.39  B.  T.  U. 

Mechanical  efficiency   97.4  per  cent 

Duty  per  1,000  pounds  of  steam 181.06S.605   foot  pounds 

Duty  per  1,000.000  B.  T.  U 158.851.000  foot  pounds 

Thermal  efficiency 21.06  per  cent 

The  yearly  index  for  JIachixekt  is  now  ready  and  will  be 
sent  to  all  subscribers  upon  request. 
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THE  COST  OF  RUNNING  MACHINERY. 

D.  C.  BGGLESTON. 

The  cost  of  running  machinery  is  such  an  important  sub- 
ject in  factory  economy  that  a  discussion  of  the  items  making 
up  the  "Machine  Expense"  may  be  of  interest  to  readers  of 
Machixery.  Cost  accountants  have  used  the  term  "Machine 
Expense"  to  include  the  total  charges  incurred  in  running  the 
machine  equipment  of  a  factory.  It  costs  money  to  maintain 
a  machine,  repair  it,  pay  taxes  on  it.  rent  floor  space  for  It 
and  so  on.  as  well  as  it  does  an  operator  to  live,  and  often- 
times the  machine  is  the  more  expensive  of  the  two.  The 
"Machine  Expense"  is  always  more  difficult  to  figure  than  the 
labor  expense  and  more  economies  can  usually  be  made  by  a 
study  of  it.  The  importance  of  studying  this  subject  will  be 
realized  when  it  is  known  that  the  "Machine  Expense"  in  one 
factory  was  70  per  cent  of  the  cost  of  labor  on  jobs  passing 
through  all  departments.  The  more  expensive  and  intricate 
the  machine  is  the  more  the  "Machine  Expense"  will  be,  but 
this  does  not  vary  with  labor.  One  operator  will  oftentimes 
tend  a  half-dozen  automatic  screw  machines,  and  it  is  easily 
seen  that  the  "Machine  Expense"  is  greater  in  proportion  to 
the  cost  of  labor  than  if  he  were  tending  only  one  drill  press. 
This  variation  in  the  cost  of  maintaining  the  machine  equip- 
ment of  a  factory  with  the  labor  is  one  reason  why  the  per- 
centage plan  of  figuring  costs  leads  to  erroneous  results  wher- 
ever the  machines  in  a  factory  are  of  different  types. 

As  soon  as  a  machine  is  installed  certain  expenses  called 
fixed  charges  begin.  A  machine  which  has  been  used  cannot 
be  sold  for  as  much  as  it  cost.  Not  only  has  the  wear  and 
tear  on  it  made  it  less  valuable,  but  perhaps  the  manufacturer 
can  supply  a  newer  and  more  efficient  type,  which  makes  the 
old  machine  less  valuable.  In  short,  longevity  and  obsolesence 
must  be  considered  in  fixing  the  rate  for  depreciation.  The 
engineer  must  use  his  best  judgment  in  estimating  the  prob- 
able life  of  a  machine  and  then  enough  money  must  be  set 
aside  each  year  from  the  profits  it  put  at  compound  interest 
to  redeem  the  machine  when  the  time  comes  for  replacing  it. 
As  high  as  15  per  cent  of  the  face  value  is  oftentimes  written 
off,  but  it  varies  so  much  that  the  best  judgment  must  be 
exercised  in  all  cases. 

Insurance  must  be  taken  after  deducting  the  reserve  for 
depreciation.  Taxes  are  also  an  element  of  expense  and  be- 
long to  the  fixed  charges  account.  In  a  Pratt  &  Whitney 
No.  IV2  hand  screw  machine  costing  $731.25  the  fixed  charges 
amounted  to  ?66.S1  a  year. 

The  cost  for  power  is  an  important  item  in  most  machinery 
and  the  exact  amount  used  should  be  found  by  metering  it. 
In  estimating  the  cost  of  power  all  fuel,  oil,  wages  of  fire- 
men and  sundry  expenses  should  be  included.  In  the  machine 
mentioned  the  yearly  charges  for  power  were  $142.90. 

The  machine  occupies  fioor  space  in  the  building  and  should 
bear  its  share  of  the  expense  incurred  in  maintaining  the 
building  in  an  eflJcient  state  for  conducting  the  work  of  the 
factory.  The  best  way  is  to  charge  all  repairs,  changes,  fixed 
charges  and  expenses  for  cleaning  to  rent  expense  and  then 
prorate  this  according  to  the  floor  space  occupied,  making  the 
machinery  bear  its  proper  part.  In  the  machine  previously 
used  for  illustration  the  rent  expense  amounted  to  $41.90  a 
year. 

All  administration  expense,  including  salaries  of  superin- 
tendent, foremen,  clerks,  traveling,  entertainment,  stationary, 
and  so  on  should  be  summarized  and  prorated  according  to 
the  number  of  productive  employees.  If  one  employee  works 
at  a  hand  screw  machine  the  administration  expense  which 
must  be  included  in  the  cost  of  running  that  machine  is  the 
amount  allotted  to  one  employee.  If  two  employees  work  at 
a  multiple  drill  press  the  administration  expense  is  double 
that  for  one  employee,  and  so  on. 

All  repairs,  changes  and  expense  incurred  in  behalf  of  the 
tool  equipment,  salaries  of  tool  inspectors,  tool  clerks,  and 
fixed  charges  on  small  tools  should  be  distributed  among  the 
different  machines  by  estimate  and  analysis.  It  will  be 
found  that  tool  expense  is  the  largest  item  of  "Machine  Ex- 
pense" and  a  careful  study  of  the  items  making  it  up  will 
suggest  valuable  economies. 

Sundry  expense  is  designed  to  cover  all  items  not  charge- 


able to  other  branches  of  "Machine  Expense"  such  as  oils, 
chemicals,  water  other  than  for  boilers,  defective  work  and 
stationary.  Although  this  expense  is  only  about  one-fifth  as 
much  as  tools  expense  it  ought  to  be  divided  among  the  vari- 
ous machines  by  estimate  so  that  each  machine  will  bear  its 
proper  share. 

For  purposes  of  cost  accounting  it  is  necessary  to  Include 
the  cost  of  running  non-productive  machinery  in  the  cost  of 
productive  machinery.  Thus  the  cost  of  running  a  filing  ma- 
chine which  is  used  for  filing  the  saws  for  eight  saw  tables 
would  be  assessed  equally  against  the  saw  tables. 

The  sum  of  the  fixed  charges,  power,  rent,  tool  and  sundry 
expense,  together  with  the  non-productive  machinery  assessed 
against  a  machine,  is  the  total  cost  of  running  it.  If  the 
total  cost  for  running  it  one  year  be  divided  by  the  yearly 
number  of  working  hours  the  hourly  machine  rate  can  be 
found.  Then  this  "Machine  expense"  can  he  charged  on  the 
job  ticket  the  same  as  the  operator's  time.  If  the  cost  of 
material,  including  material  expense,  is  added  to  labor  and 
"Machine  Expense,"  we  have  the  total  cost  to  make  an  arti- 
cle. If  the  machines  are  grouped  together  in  classes,  it  is 
not  a  very  difficult  task  to  estimate  the  rates,  and  the  accu- 
racy of  figuring  costs  where  this  system  is  employed  justifies 
the  trouble  incurred  in  accurately  finding  the  cost  of  running 
machinery. 

CHINESE  RAILROADS  AND  CHINESE  GRAVES. 

Speaking  of  the  difficulties  experienced  by  railway  builders 
in  China  in  pacifying  the  descendants  of  the  numberless  dead, 
disturbed  by  the  building  of  the  road,  Mr.  Ashmead,  head 
engineer  of  the  Canton-Hankow  railway,  in  the  course  of 
an  interesting  contribution  to  the  Engineering  News  states 
that,  while  the  prices  of  graves  are  variable,  the  average  ia 
4  taels  (about  $2.80)  per  coffin.  There  being  no  grave  yards  in 
China,  as  with  us,  and  the  location  of  each  separate  coffin 
having  been  chosen  previously  by  geomancer,  according  to 
immemorial  Chinese  custom,  it  requires  much  tact  on  the 
part  of  the  native  and  foreign  officials  of  the  road  to  accom- 
plish the  removal  of  coffins  from  the  right  of  way,  as  graves 
cover  much  of  the  ground,  being  thickly  scattered  over  the  low- 
land, as  well  as  on  the  hills  and  mountains.  This  observation 
as  to  the  vast  number  of  graves  met  with  in  China  calls  to 
mind  a  remark  made  by  a  gentleman  who  had  lived  for  some 
years  in  that  country  to  the  effect  that  the  Chinaman  has 
carried  out  to  its  logical  extreme  the  idea  of  the  reduction  of 
waste.  Forced  as  he  is  to  live  in  a  country  so  thickly  popu- 
lated that  its  inhabitants  are  barely  able  to  find  food  for  them- 
selves, great  effort  is  made  to  protect  the  constantly  worked 
soil  from  loss  of  productiveness.  Not  only  is  every  par- 
ticle of  garbage  and  household  waste  from  each  village  col- 
lected and  returned  to  the  adjacent  land  to  refertilize  it  for 
next  year's  crops,  but  the  Chinaman  himself,  when  his  end 
comes,  feels  that  he  also  must  return  to  the  soil  from  which 
he  has  drawn  his  sustenance.  His  body  is  therefore  carrie'd 
outside  his  native  village  and  buried  just  a  few  inches  below 
the  surface,  where  the  fertilizing  properties  which  he  has 
drawn  from  the  food  during  life  will  be  available  for  the  plants 
growing  around  him,  destined  for  the  future  support  of  his 
friends  and  neighbors.  How  much  this  idea  of  returning  to 
the  soil  everything  he  has  taken  from  it  is  accountable  for 
the  Chinaman's  desire  to  be  buried  in  his  own  land,  it  is  hard 
to  say,  but  his  careful  economy  of  phosphates  and  nitrates  is 
in  sharp  contrast  with  the  customs  of  the  inhabitants  of 
Europe  and  America,  whose  rivers,  as  Huxley,  we  believe  it 
was,  pointed  out  many  years  ago,  are  constantly  carrying  to 
the  ocean  untold  treasures  of  fertilizing  material. 
*     *     * 

The  danger  attending  the  pouring  of  melted  lead  into  a 
cavity  without  making  sure  that  the  hole  is  perfectly  dry 
is  illustrated  by  an  accident  befalling  a  Herkimer,  N.  Y., 
man  some  weeks  ago.  He  poured  some  hot  lead  into  a  hole 
in  the  cement  fioor  for  the  purpose  of  filling  around  a  pipe 
and  it  turned  out  that  there  was  some  water  in  the  hole. 
The  melted  lead  was  thrown  out  with  tremendous  force,  strik- 
ing him  in  the  face  and  badly  burning  him  in  several  places. 
Fortunately,  eyeglasses  saved  his  sight. 
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DOWEL  MAKING  MACHINE. 

An  interesting  woodworking  machine  was  described,  in  prin- 
ciple, several  months  ago  in  Wood  Craft,  being  a  dowel  making 
machine  built  by  W.  C.  Farnum,  Arlington,  Vt.  The  machine 
makes  the  dowels  from  the  log,  the  logs  being  first  cut  up 
into  bolts  of  the  length  of  the  finished  dowels.  These  bolts 
are  then  mounted  on  the  machine  and  the  dowels  sawed  out 
round  and  to  finish  size  by  means  of  a  tubular  saw.  During 
this  latter  operation  the  dowels  are  cut  out  of  the  bolt  from 
positions  corresponding  to  those  of  the  cells  in  a  honeycomb; 
that  is,  in  rows  which  cut  each  other  at  an  angle  of  sixty 
degrees.  It  is  asserted  that  by  this  method  a  saving  of  about 
one-third  Is  obtained  over  the  old  process,  both  in  material 
and  time. 

Fig.  1  Is  a  plan  view  showing  the  operation  of  the  tubular 
saw  and  shaper  head  cutting  cylinders  out  of  the  block  of 
wood,  or.  In  other  words,  milling  dowels  out  of  bolts.  Fig.  2 
Is  a  perspective  view  of  the  shaper  head.  Fig.  3  is  a  per- 
spective view  of  the  tubular  saw  and  a  portion  of  its  spindle. 


Fig.  4 
A  Dowel-inaking  Machine. 

Fig.  4  Is  a  diagram  Illustrating  the  arrangement  of  the  dowels 
in  the  wooden  bolt,  or  the  cylinders  in  the  wooden  block.  The 
logs  are  mounted  on  a  saw  carriage  and  sawed  into  sections 
of  the  length  of  the  finished  dowels.  The  dowels  then  cut  by 
the  tubular  saw  are  a  finished  commercial  product  but,  usual- 
ly, are  intended  as  blanks  for  the  making  of  spools,  clothes 
pins,  handles,  etc.  As  shown  In  the  perspective  view,  Fig.  3, 
the  edges  of  the  throats  of  the  saw  teeth  back  of  the  cutting 
faces  are  beveled  or  flared  outwardly.  The  purpose  of  this 
arrangement  is  to  cause  the  sawdust  to  be  thrown  outward  by 
centrifugal  force  when  the  saw  is  cutting  Instead  of  allowing 
them  to  remain  In  the  throats  and  clog  them. 

The  forming  cutter.  Fig.  2,  supplements  the  work  of  the 
tubular  saw  as  may  be  seen  in  Fig.  1  at  A.  Here  the  cutter  A 
is  shown  at  work  on  the  bolt  of  wood,  B,  cutting  in  ad- 
vance of  the  tubular  saw  and  removing  the  surplus  stock  for 
the  periphery  of  the  dowel.  The  section  of  the  saw  is  seen  sur- 
rounding the  dowel.  The  cutter  A  routs  out  and  forms  nearly 
one-half   of   the   dowel,   thus   providing   ample    room   for   the 


escape  of  sawdust  out  of  the  throats  of  the  teeth  on  the  cir- 
cular saw  as  well  as  greatly  lessening  the  amount  of  work  to 
be  done  by  the  saw  in  cutting  out  the  remainder  of  the  peri- 
pnery  and  finishing  the  dowels,  freeing  them  from  the  wood. 
In  Fig.  1  the  corresponding  parts  to  be  cut  out  by  the  saw  in 
the  succeeding  dowels  of  the  same  tier  are  Indicated  by  dotted 
lines.  'Ihe  dowels  and  the  material  cut  out  by  the  saw  cuts 
are  graphically  illustrated  for  the  entire  bolt  in  Fig.  4,  to- 
gether with  the  small  portion  at  the  lower  edge  of  the  bolt 
which  is  required  for  gripping  in  the  holder  of  the  machine. 
«  *  * 
EMERGENCY  RIG  FOR  BENDING  PIPE. 
While  the  streets  of  New  York  have  a  never-ending  human 
interest  It  not  often  that  the  editorial  eye  sees  therein  any- 
thing of  marked  mechanical  interest  that  might  be  classed  as 
a  "shop  kink,"  but  here  Is  an  exception.  The  job  of  bending 
heavy  4-inch  pipe  in  a  city  street,  giving  each  length  two  offset 
bends,  is  one  that  most  of  us  would  rather  not  tackle;  it 
would  be  bad  enough  to  do  it  in  a  shop  equipped  with  some 
suitable  appliance.  The  cut  illustrates  a  street  rig  that  works 
well,  provided  enough  "dagos"  are  at  hand  to  give  the  neces- 
sary avoirdupois  when  the  bending  operation  is  done.  It  has 
the  merit  of  taking  up  little  ground  space  and  can  be  readily 


Pipe  BendJns  in  the  Street. 

extemporized  from  standard  lumber  sizes.  Two  6  x  S-inch 
timbers  about  16  feet  long  are  laid  side  by  side  about  5  inches 
apart  with  one  end  elevated  on  blocking,  D.  The  pipe  is 
placed  between  the  timbers  and  the  cross  pieces,  A  and  B  are 
placed  as  shown  so  as  to  form  a  fulcrum  and  a  point  of  re- 
sistance for  the  short  end  of  the  pipe  when  the  weight  of 
the  men  is  applied  to  the  long  end.  It  will  be  observed  that 
the  forces  of  action  ?nd  reaction  are  balanced  within  the  rig 
itself  so  there  is  no  tendency  for  it  to  shift  position.  It  is 
not  exactly  what  might  be  called  a  labor-saver  for  six  or 
seven  men  were  employed  on  the  job  noticed,  but  for  emerg- 
ency work,  where  labor  cost  Is  a  secondary  consideration,  it 
is  certainly  a  meritorious  scheme 
*  *  • 
It  has  not  been  an  uncommon  experience  for  an  invention 
to  be  made  and  used  without  patent  protection,  and  if  It 
should  occur  that  the  invention  comes  Into  general  use  the 
natural  inference  is  that  the  inventor  has  lost  a  large  mone- 
tary return  because  of  his  neglect  to  protect  his  idea.  While 
not  denying  that  such  may  be  the  case,  it  is  interesting  to 
consider  the  other  side  of  the  question.  For  example,  we 
might  mention  the  ring-oiling  device,  first  used,  we  believe, 
by  Prof.  John  E.  Sweet  on  the  crankshaft  of  his  famous 
"straight-line"  engine.  The  device  attracted  little  attention 
outside  of  the  engine  builders  until  the  advent  of  the  electric 
generator,  when  Edison  recognized  that  the  ring-oiler  was  an 
excellent  device  for  lubricating  the  journals  of  this  high-speed 
machine.  His  use  of  It  was  immediately  copied  by  the  build- 
ers of  electrical  machines  generally,  and  now  it  Is  in  common 
use  throughout  the  world.  But  the  fact  that  the  invention 
was  not  patented  undoubtedly  to  a  large  degree  explains  its 
immediate  general  adoption  when  it  became  known.  A  de- 
signer usually  feels  averse  to  using  any  device  in  a  new 
machine  for  which  royalty  will  have  to  be  paid  if  another 
device,  even  if  not  so  good  but  In  common  use.  can  be  used 
instead.  He  is  responsible  to  a  large  degree  for  the  cost  of 
the  machine,  and  the  specification  of  a  patented  part  which 
may  mean  considerable  dickering  with  outside  parties  before 
permission  can  be  obtained  for  its  use,  is  distasteful.  If  the 
patented  device  is  something  of  a  concrete  nature  which  can 
be  bought  in  manufactured  form  and  applied  with  no  further 
transaction  the  matter  assumes  a  different  form  than  when 
it  must  be  manufactured  as  part  of  the  machine  and  royalty 
paid  thereon. 
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LETTERS  UPON  PRACTICAL  SUBJECTS. 


MOTOR  EQUIPME3NT. 

I  have  read  with  much  interest  the  article  on  the  light 
machine  shop  in  the  June  issue.  The  author  gives  a  table 
of  average  horsepower  required  by  various  machine  tools, 
■which  is  only  applicable  to  group  driving  and  is  by  no  means 
of  general  application.  Every  case  has  to  be  considered  on 
its  own  merits,  and  in  laying  out  the  equipment  of  a  machine 
shop  it  should  be  the  object  to  have  as  many  machines  worked 
to  their  full  capacity  as  possible.  By  this  means  their  earn- 
ing power  is  increased,  as  is  also  the  actual  power  necessary 
for  driving  each  tool;  in  other  words  aim  to  make  the  average 
power  as  near  as  possible  to  the  maximum  power  required 
for  each  machine.  This  means  the  adoption  of  automatic  ma- 
chines wherever  possible,  and  calls  for  much  thought,  but  will 
produce  results  impossible  by  any  other  means.  It  is  impos- 
sible to  set  any  limit  of  power  required  for  machines  where  it 
will  pay  to  install  individual  electric  drive;  although  at  pres- 
ent It  is  generally  considered  more  economical  to  operate  ma- 
chines requiring  less  than  five  horse  power  each  by  the  group 
drive.  Yet  such  ideas  are  liable  to  be  changed  if  we  look  at 
a  modern  printing  establishment,  where  it  is  universal  prac- 
tice to  install  individual  drives  on  %  horse  power  presses,  and 
It  must  be  admitted  that  the  equipment  of  the  press  room  is 
more  advanced  than  that  of  the  average  machine  shop. 

It  should  always  be  remembered  that  production  is  the 
principal  consideration,  and  a  greater  production  is  possible 
where  each  machine  is  independently  driven. 

In  the  case  of  the  80  lathes  requiring  an  average  of  24 
horse  power,  a  good  arrangement  would  have  been  to  use 
three  motors  of  10  horse  power  each,  as  it  is  better  to  run 
short  lengths  of  shafting,  and  in  case  of  a  break  down  less 
time  would  be  lost. 

Very  important  points  to  be  considered  are  light  and  cleanli- 
ness in  a  shop,  as  they  have  considerable  influence  upon  pro- 
duction. The  fewer  the  belts  the  lighter  and  cleaner  a  shop 
will  be. 

Countershafts  are  quite  unnecessary  in  a  manufacturing 
machine  shop,  and  for  group  driving  an  excellent  method  is 
used  in  Woolwich  Arsenal,  England,  described  by  Colonel 
Holden  in  a  paper  before  the  Institution  of  Electrical  Engi- 
neers, November,  1905.  There  is  one  main  line  shaft  having 
a  cone  pulley  over  each  machine.  These  cone  pulleys  are  not 
carried  on  the  main  shaft,  but  on  tubular  bearings  through 
which  the  main  shaft  passes  clear,  the  bearings  being  sup- 
ported on  brackets  (see  illustration  No.  6,  opp.  page  48,  Jour- 
nal of  Inst.  E.  E.,  Vol.  36).  The  cone  pulley  carries  the  arma- 
ture of  an  electromagnetic  clutch  and  the  electromagnet  is 
keyed  to  the  shaft.  These  clutches  are  quite  reliable  and 
very  eflBcient  as  they  do  not  require  more  than  one-fourth  of 
a  watt  per  horsepower,  or  1/3000  part  of  the  power  trans- 
mitted. Although  individual  electric  drive  is  apparently  too 
expensive  for  small  machine  tools  at  present,  the  time  wfll 
come  when  the  motor  will  be  an  integral  part  of  every  ma- 
chine. C.  H.  Haddrell. 

Cincinnati,  O. 


A  SURFACE  GRINDING  MACHINE. 

The  accompanying  sketches  show  a  surface  grinding  ma- 
chine, as  used  by  a  large  eastern  establishment  for  grinding 
surfaces  that  have  to  be  scraped;  it  can  be  used  for  a  great 
variety  of  work,  with  a  considerable  saving  of  files  and  time. 
It  is  very  simple  in  construction,  and  not  very  expensive;  one 
of  those  handy  home-made  tools  the  boys  wouldn't  do  without 
after  its  usefulness  has  once  been  appreciated. 

In  almost  any  shop  there  is  a  lathe  or  other  machine,  whose 
time  of  service  has  ended,  which  is  fit  only  for  the  scrap  heap. 
Its  legs  can  be  used  for  the  grinding  machine  as  shown  at 
A  A.  On  these  legs  is  fastened  a  cast-iron  plate  B,  to  which 
are  attached  the  shaft  bearings  C,  provided  with  double  grind- 
ing wheels  to  accommodate  two  men.  A  machine  with  one 
wheel  can  be  constructed  in  the  same  way,  where  there  Isn't 
much  grinding  to  be  done.  The  two  wheels  are  held  in  place 
by  means  of  large  nuts  with  right  and  left  threads  screwed 


on  the  shaft.  D  is  the  upper  plate,  and  has  screwed  to  Its 
under  surface  four  long  studs,  each  furnished  with  double 
nuts.  These  four  studs  fit  in  four  holes  drilled  on  plate  B,  as 
shown.  Face  a  must  be  perfectly  true.  By  means  of  the  nuts, 
plate  D  can  be  set  in  such  position  that  the  two  grinding 
wheels,  which  must  be  of  the  same  diameter,  will  be  tangent 
to  the  upper  face  a  of  the  plate  D. 

When  the  upper  plate  is  set  properly,  the  four  upper  nuts 
are  tightened,  to  keep  it  in  the  right  position.  Two  collars, 
one  on  each  side  of  the  central  bearing,  keep  the  shaft  in 
place.     The  wheels  should  run  very  true. 


U 

Front  Elevation  and  End  View  of  Double  Surface  Grinder. 

EJvidently  any  irregular  surface  that  slides  on  face  a  will 
have  its  irregularities  ground  down.  I  have  seen  large  piston 
rings  and  ring  segments,  badly  sprung,  that  otherwise  would 
have  been  filed  or  machined  over  again,  ground  easily  anti 
almost  to  perfection  in  a  short  time  on  one  of  these  grinding 
machines.  J.  M.  Menegus. 

Los  Angeles,  Cal. 

[The  means  provided  for  adjustment  of  the  table  D  are 
primitive,  as  might  be  expected  in  a  "homemade"  tool,  but 
the  very  fact  that  the  adjustment  is  not  easy  to  change  un- 
doubtedly is  one  reason  for  its  success.  The  ordinary  com- 
mercial grinder  of  this  type  is  not  a  great  success  because  of 
the  difficulty  generally  found  in  keeping  the  wheel  in  good 
condition,  and  this  is  largely  the  fault  of  the  operator  In 
"monkeying"  with  the  table  adjustment  so  as  to  make  the 
wheel  cut  faster.  Such  machines  should  be  set  so  that  a  very 
thin  cut  is  taken,  and  then  they  work  very  well. — Editob  ] 


A  MILLING  ATTACHMENT  FOR  DIE  SINKING. 

I  enclose  herewith  a  sketch  of  an  attachment  for  milling 
long  semi-cylindrical  grooves  with  a  vertical  milling  machine 
or  die-sinker.  This  device  is  used  in  the  die-sinking  shop  of  a 
large  drop-forging  plant  making  many  automobile  parts,  such 
as  axles,  etc. 

The  shaft  A  is  connected  to  the  spindle  of  the  milling  ma- 
chine or  die-sinker,  and  carries  a  bevel  pinion  B.  This  pinion 
drives  the  spur  gear  B  through  the  medium  of  the  bevel  gear 
C.  The  gear  D  meshes  with  the  teeth  of  the  milling  cutter  H, 
thus  driving  it.  In  order  to  make  the  device  as  compact  as 
possible,  the  face  of  the  bevel  pinion  B  is  recessed  to  clear  the 
spur  gear  D.  The  milling  cutter  has  no  arbor,  but  is  carried 
by  two  gimbals  or  centers.  K.  of  which  a  separate  sketch  is 
given.  These,  when  adjusted,  can  be  held  in  place  by  the 
setscrews  J. 

The  whole  apparatus  is  mounted  in  an  extremely  heavy  and 
stiff  frame,  F,  braced  by  arms  G  to  the  milling  frame.  This 
bronze  frame  takes  the  thrust  of  the  cutter,  and  steadies  it. 
The  shafts  run  in  bronze  boxes  with  ample  provision  for  oil- 
ing. The  spur  gear  is  also  of  bronze,  so  that  by  no  chance 
can  the  teeth  of  the  cutter  be  injured  by  failing  to  mesh  with 
those  of  the  gear. 

The  length  of  groove  which  can  be  milled  with  this  attach- 
ment is  limited  only  by  the  longitudinal  travel  of  the  bed  of 
the  machine  to  which  It  Is  attached.  The  writer  has  seen 
grooves  three  feet  in  length  which  were  the  work  of  this 
appliance.  Ptevlous  to  the  introduction  of  this  device  into  the 
shop,  it  was  customary  to  rough  plane  the  grooves,  and  then 
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finish  them  by  clipping  and  filing,  a  laborious  and  time-con- 
suming operation  requiring  highly  skilled  labor,  as  accuracy 
was  necessary.  "Didymtjs.' 

[It  is  not  quite  clear  from  the  letter  given  above  whether 
the  cutter  is  fed  through  the  work  axially.  or  in  the  same  way 
that  it  would  be  In  an  ordinary  horizontal  miller.    Presumably, 


however,  the  former  method  is  used,  since  otherwise  this 
attachment  would  offer  no  advantage  over  an  ordinary  milling 
machine.  This  device,  rearranged  to  be  driven  by  a  horizontal 
spindle  and  thus  requiring  no  bevel  gears,  has  been  used  for 
many  years  in  die-making  for  such  work  as  that  shown  below 
in  Fig.  2.     It  will  be  noticed  that  the  design  allows  a  cutter 


Y  Section  X-Y 

Figr-  2.    Sample  of  Work  wbich  may  bo  Done  with  tlie  Device. 

to  be  sunk  in  the  metal  clear  to  the  center  line.  Semi-cylindri- 
cal pockets  like  those  shown  at  L  can  then  be  easily  ma- 
chined in  the  die.  The  groove  M  may  be  afterwards  either 
milled  or  planed,  as  desired.  Other  uses  will  readily  suggest 
themselves. — Editor.] 


AN  ADJUSTABLE  HOLLOW  MILL. 

An  adjustable  hollow  mill  is  by  no  means  a  novelty  for 
such  tools  were  long  ago  put  on  the  market  by  the  Brown  & 
Sharpe  Mfg.  Co.  One  difficulty  with  the  Brown  &  Sharpe  tool 
however,  is  that  the  adjustment  to  an  exact  diameter  is  some 
what  troublesome  and  requires  considerable  skill  on  the  par 
of  the  workman.  The  hollow  mill  shown  in  the  cut,  Fig.  2 
was  made  to  simplify  the  matter  of  adjustment  and  its  con 
struction  is  plainly  shown  in  the  line  cut.  Fig.  3.  The  ad 
justment  is  effected  by  a  threaded  ring,  A.  which  is  bored  ou 
conical  at  the  front  end  where  it  bears  on  the  ends  of  the 


cutting  blades.  The  position  of  the  three  blades,  C,  is  such 
that  their  cutting  edges  are  radial  and  they  are  clamped 
with  bolts,  B,  with  nuts  at  the  back  in  a  similar  manner  to 
the  regular  Brown  &  Sharpe  tool.  The  ring  not  only  effects 
simultaneous  adjustment  of  the  blades  but  prevents  them 
working  out  in  case  the  clamping  bolts  loosen. 


It  is  important  when  the  blades  are  reground  that  they 
all  be  ground  to  the  same  length.  For  this  purpose  the  jig 
shown  in  Figs.  1  and  4  was  made.  The  blades  are  clamped 
in  the  three  slots  by  the  setscrews  shown,  being  reversed  so 
that  the  bevel  ends  rest  on  the  cone  piece  A  and  this  of  course 
puts  the  cutting  edge  out;  they  are  then  sharpened  exactly 
the  same  as  a  cutter  with  inserted  teeth,  the  sharpening  of 
the  edges  taking  place  on  the  cylindrical  surface  as  well  as 


Pig.  3.    Construction  of  HoW 


on  the  face.  The  grinding  operation  is  effected  by  mounting 
the  jig  on  a  mandrel  and  treating  it  the  same  as  an  inserted 
tooth  cutter,  as  already  stated.  It  is  quite  evident  that  all 
the  blades  must  be  ground  to  the  same  length  in  this  manner 
and  when  mounted  in  reversed  position  in  the  tool-holder 
they  will  all  stand  with  the  cutting  edges  the  same  distance 
from  the  center  of  the  tool.  Otto  Eckelt. 

Berlin.  Germany. 


BOILER  HORSE  POWDER  FOR  STEAM 
HAMMERS. 
In  the  March  issue  of  Machixebt  there  is  a  communication 
giving  rules  for  finding  the  capacity  of  steam  hammers,  and 
the  horse  power  required  for  operation.  Outside  of  the  ques- 
tion of  the  kind  of  steam  hammer  in  use — whether  one  in 
which  the  steam  merely  lifts  the  tap,  which  latter  operates 
on  the  work  only  by  its  own  weight,  less  friction,  or  one  in 
which  there  is  a  direct  blow  caused  by  live  steam  on  tbe  upper 
side  of  the  piston — there  is  a  much  more  important  question, 
as  to  what  the  "horse  power"'  of  a  boiler  really  is.  The  ham- 
mer certainly  exerts  a  definite  horse  power;  that  is,  there  is 
a  certain  weight  lifted  a  certain  number  of  feet  in  a  minute, 
or  a  certain  number  of  pounds  pressure  exerted  through  a 
certain  definite  distance  per  minute;  but  the  same  boiler  will 
do  different  amounts  of  work  in  the  two  different  types  of 
hammer,  or  to  put  it  the  other  way,  the  two  different  types  of 
hammer,  rated  at  the  same  capacity  in  pounds,  will  get  dif- 


Fig.  4.    Construction  of  Jig  for  Grinding. 

ferent  amounts  of  work  out  of  the  same  boiler — that  is,  one 
type  will  work  at  its  rated  capacity  with  a  boiler  which  can 
not  supply  the  other. 

And  as  to  the  "horse  power"  of  a  boiler,  that  is  the  worst 
kind  of  a  misnomer — one  engine  will  get  three  times  the 
horse  power  out  of  a  given  boiler,  that  another  will;  and  a 
duplex  steam  pump  or  a  steam  hammer  will  take  many  times 
more  steam  to  exert  a  given  horse  power,  than  any  engine  in 
use  to-day. 

Another  question  comes  in,  as  to  what  "constantly"  means. 
One  hammer  is  running  "constantly"  when  it  is  making  ten 
strokes  a  minute  and  another  will  take  a  hundred  and  fifty 
strokes  to  be  entitled  to  be  working  "constantly" — this,  inde- 
pendently of  pauses.  The  same  hammer,  rated  in  pounds  of 
blow,  will  have  to  work  twice  as  fast  on  one  kind  of  work, 
as  on  another. 
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The  rule  seems  to  me  to  be  something  like  the  way  to  get 
the  weight  of  a  pig  by  balancing  him  against  a  stone  and 
guessing  at  the  weight  of  the  stone.  Robert  Grimshaw. 

Hanover,  Germany. 


CHANGING  DRAWTNGS. 

Probably  one  of  the  most  important  problems  coming  up 
to  draftsmen  in  general,  is  making  changes  on  drawings.  The 
changes  I  particularly  refer  to  are  those  required  in  shops 
manufacturing  standards,  when  some  fellow  comes  along  and 
wants  his  order  filled  a  little  different.  He  just  changes  from 
the  standard  enough,  probably,  so  that  the  original  drawings 
cannot  be  used,  and  then  it's  up  to  the  draftsman  to  make  a 
new  drawing  or  change  the  original.  As  the  original  is  stan- 
dard, it  is  not  desirable  to  make  erasures  on  it;  therefore, 
the  problem  is  at  hand.  To  make  a  new  drawing  .would 
require  a  lot  of  time,  and  as  time  is  money  with  the  boss,  it 
is  our  duty  to  devise  some  means  of  saving  it  for  him.  A 
method  for  doing  this  which  I  have  found  that  reduces  ex- 
penses to  a  minimum  may  be  briefly  described  as  follows: 

From  the  original  drawing  make  a  brown  print,  using  a 
thin,  tough  paper.  This  gives  a  print  with  clear  white  lines 
on  a  brown  background,  the  brown  being  impervious  to  light. 
Paint  out  on  this  print,  with  ordinary  drawing  ink,  the  lines 
not  desired  on  the  changed  drawing,  after  which  make  a 
second  brown  print  from  the  first.  The  print  thus  obtained 
has  dark  brown  lines  on  a  white  background.  Draw  in  on 
this  print  the  changes  and  you  have  the  new  drawing  desired, 
from  which  blue  prints  can  be  made. 

The  writer  has  used  this  method  for  some  time  and  finds 
■  it  a  very  desirable  one.  G.  L.  P. 


TO  DETERMINE  THE  ANGLE  OP  A  DIE-BLOCK 
SLIDE  TO  MATCH  THE  KEY. 

There  appears  to  be  a  mistaken  idea  regarding  the  taper  of 
die-blocks  and  their  keys.  It  is  quite  common  to  see  drawings 
with  the  same  taper  per  foot  indicated  on  each.  This  is  not 
correct,  and  in  cases  where  they  are  so  marked  it  always  re- 
quires an  extra  fitting  of  the  key. 

From  the  sketch  it  can  be  seen  that  when  looking  at  the 
key  in  the  position  marked  A  the  normal  taper  is  apparent, 


).a88      Taper  pgr  f  t.  to  1 
.i>  Xoimai  Taper  per  t 


Fig.  2 
Vartation  In  Angle  of  Die  Block  Slide  Due  to  Angle  of  Key. 

but  when  viewed  as  in  position  marked  B  it  assumes  an 
oblique  position  which  makes  the  angle  in  the  die-block  differ 
from  that  of  the  key. 

The  angle  of  the  die-block  can  be  found  by  dividing  the 
normal  taper  per  foot  of  the  key  by  the  sine  of  the  angle  of 
the  slide.  For  instance,  taper  per  foot  of  key  is  0.25,  the 
slide  is  60  degrees  and  the  sine  0.866;  therefore  0.25  -=-  0.866  = 
0.288  inch,  which  Is  the  taper  per  foot  of  the  die-block.  To 
avoid  questioning  in  the  machine  shop,  it  is  well  to  state  that 


the  0.288  inch  taper  per  foot  is  equal  to  the  normal  taper  of 
%  Inch  per  foot  of  the  key. 

Although  alluding  principally  to  die-blocks  and  their  keys, 
it  is  of  more  importance  that  machine  slides  and  their  taper 
gibs  should  be  dimensioned  correctly,  as  they  (especially  long 
ones)  are  not  so  easily  fitted. 

The  method  of  making  this  calculation  on  the  slide  rule  is 
also  shown.  Set  rule  to  the  sine  of  the  angle  c  and  set  the 
runner  on  the  scale  B  over  the  normal  taper  per  foot  of  the 
gib  or  key,  and  on  scale  A  read  the  taper,  to  which  plane  the 
die-block.  The  difference  in  angles  is  more  noticeable  as 
angle  c  decreases;  for  instance,  should  it  be  20  degrees  and 
the  taper  of  the  gib  remain  0.25  inch  per  foot,  the  angle  for 
planing  would  be  0.731  inch  per  foot.  Wixa>i.\c. 


PRACTICAL  SYSTEMS. 

Manufacturing  establishments  of  the  present  day  are  run  to 
make  money  and  not  for  the  purpose  of  affording  lucrative 
positions  wherein  men  can  show  to  the  world  what  brilliant 
talent  they  possess.  It  matters  not  how  much  of  a  genius  a 
man  may  happen  to  be,  or  what  his  scientific  attainments  are, 
if  they  cannot  be  utilized  for  the  practical  results  that  are 
required  and  for  the  financial  gain  and  benefit  of  the  man 
or  the  concern  which  employs  him.  Results  count,  and  if  one 
man  cannot  produce  them  he  is  likely  to  be  turned  down  in 
favor  of  a  man  who  can. 

The  up-to-date  manager,  eager  to  make  a  good  record  and 
to  have  the  business  of  the  establishment  of  which  he  is  the 
head,  come  out  on  the  right  side  of  the  ledger  at  the  close 
of  the  year  should  not  be  misled  by  the  man  with  the  brand 
new  system,  the  like  of  which  was  never  before  seen  or  heard 
of;  that  will  produce  such  astonishing  results;  that  will  fill 
the  office  with  an  expensive  lot  of  filing  cases,  cards,  blanks, 
charts,  and  other  marvelous  devices,  and  such  an  elaborate 
and  intricate  method  of  indexing,  filing  and  handling  the 
information  derived  from  a  mass  of  technical  reports  orna- 
mented with  symbols  and  strange  hieroglyphics,  and  received 
every  ten  minutes  from  all  parts  of  the  plant,  until  it  requires 
an  extra  dozen  clerks  to  run  the  thing  and  gives  him  such  a 
mass  of  figures  and  scientific  deductions  about  a  whole  lot  of 
things  that  he  doesn't  want  to  know  and  hasn't  time  to  wade 
through  if  he  did.  But  what  he  wants  to  know  is:  How  much 
consumable  supplies  cost  last  month;  why  they  cost  20  per 
cent  more  than  the  month  before;  what  was  the  cost  of  the 
stock  used  on  that  job  for  Billings;  why  did  Johnson's  job 
get  "hung  up"  for  three  weeks;  how  does  it  happen  that  there 
are  five  idle  machines  in  Smith's  department  when  an  order 
from  Jones  has  been  in  the  office  for  a  week  that  might  just 
as  well  have  been  pushed  along  on  those  idle  machines;  why 
Robinson  is  getting  just  the  same  pay  as  Oliver  and  turning 
out  only  about  half  the  work;  why  Porter's  name  did  not  get 
on  the  pay  roll  and  no  one  in  the  office  knew  anything  about 
him  until  he  turned  up  on  pay  day. 

When  to  get  these  and  a  thousand  other  practical  items  of 
information  that  are  needed  every  day,  but  that  the  new- 
fangled and  technically  elaborate  system  does  not  give,  he  has 
to  go  out  in  the  shop,  just  as  he  used  to,  and  dig  out  the  facts 
for  himself,  it  is  high  time  to  get  down  out  of  the  clouds, 
have  a  house-cleaning  and  get  a  system  that  will  tell  what  he 
wants  to  know,  and  tell  things  pretty  soon  after  they  happen, 
and  tell  wrong  things  before  they  have  an  opportunity  to 
happen  at  all;  not  minding  about  the  more  theoretical  matters, 
however  alluring  it  may  seem  from  the  scientific  or  technical 
aspects  of  the  system,  because  if  it  does  not  produce  practical 
results  and  give,  not  only  a  detailed  but  a  comprehensive  idea 
of  what  is  going  on  in  the  establishment,  from  the  office  to  the 
shipping  room,  it  is  not  wanted  and  the  practical  business 
manager  cannot  afford  to  have  his  administration  loaded  up 
with  it. 

This  is  not  a  tirade  against  systems,  as  such,  but  is  just  a 
few  remarks  in  reference  to  the  impractical  systems  that  one 
finds  in  some  of  the  would-be-up-to-date  establishments  of  to- 
day; against  the  conditions  in  this  respect  which  may  be  well 
described  as  system  gone  to  seed.  A  proper,  practical  system, 
devised  to  suit  the  local  and  individual  conditions,  which  have 
been  carefully  studied,   comprehensively   considered,  and   the 
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means  adopted  to  suit  their  peculiar  needs,  is  all  right  and 
cannot  be  too  highly  commended. 

"Red  tape"  is  good  when  we  use  the  expression  as  meaning 
that  condition  wherein  the  business  is  transacted  through 
regularly  authorized  channels,  by  properly  authorized  methods, 
and  the  transactions  noted  by  correct  records,  but  when  the 
'red  tape"'  is  used  for  the  sake  of  having  "red  tape,"  then  it 
degenerates  into  what  we  might  call  "green  tape,"  and  the 
sooner  we  drop  it  the  better  it  will  be  for  the  welfare  of  the 
business,  the  pocket  of  the  owner,  and  the  reputation  of  the 
manager. 

Neponset,  Mass.  Oscae  E.  Perbigo. 


HORSE  po"w:er  transmitted  by  leather 

BELTS  PER  INCH  OF  WIDTH. 
In  laying  out  a  diagram  for  the  horse  power  of  belting,  the 
points  to  be  considered  are:  pulley  diameter,  pulley  revolu- 
tions per  minute,  belt  speed  in  feet  per  minute,  belt  arc  of 
contact,  centrifugal  tension  of  belt,  and  the  belt  itself.  To 
my  mind  the  ideal  diagram  should  contain  all  of  these.     In 


For  instance,  leather  belting  is  met  with  most  frequently,  but 
a  case  may  arise  where  camel's  hair  belting  is  specified,  and 
the  weight  and.  tension  given. 

Among  all  the  diagrams  which  I  have  collected,  I  have 
been  unable  to  find  one  which  would  answer  all  the  condi- 
tions arising  in  my  work.  For  the  benefit  of  others  who  may 
be  in  like  predicament,  and  for  those  who  may  be  interested 
in  the  subject,  I  submit  a  diagram  of  my  own  which,  so  far, 
has  proved  very  satisfactorj-  to  me  and  to  those  to  whom 
I  have  given  copies. 

Referring  to  the  diagram,  it  will  be  seen  that  with  the  belt 
speed  given  the  horse  power  for  single  or  double,  laced  or 
cemented  belts  can  be  read  directly  with  an  arc  of  contact  of 
ISO  degrees.  Any  other  arc  requires  one  additional  movement. 
as  is  also  the  case  when  the  pulley  diameter  and  revolutions 
are  given.  The  data  are  all  given  and  may  be  used  for  any 
conditions  outside  the  range  of  the  diagram. 

Bound  Brook,  N.  J.  F.  W.  Ho^vI.A.\■D. 

[The  method  of  using  this  diagram  will  perhaps  require  a 
little   further   explanation.     Suppose  that   the   problem   is   to 
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Horse-power  Transmitted  by 

the  past  many  diagrams  have  been  published  but  none,  which 
have  come  to  my  notice,  seem  to  fill  all  the  conditions.  One 
of  the  best  was  the  one  of  Prof.  J.  J.  Flather,  published  as  a 
supplement  to  Machinery  in  March,  1900,  but  even  this  one 
does  not  start  with  diameter  of  pulley  and  number  of  revolu- 
tions. The  belt  speed  must  be  known.  Taking  the  illustra- 
tion as  shown  by  dotted  lines  in  Prof.  Flather's  diagram,  one 
must  make  four  movements  to  find  the  horse  power  when  the 
belt  speed  and  arc  of  contact  are  known.  This  seems  to  me 
unnecessary.  With  a  belt  contact  of  ISO  degrees  it  should  be 
possible  to  read  the  horse  power  direct  from  the  belt  speed. 
With  any  other  arc  of  contact  one  additional  movement  ought 
to  give  the  desired  result.  A  diagram  to  be  complete  should 
also  give  all  data  upon  which  it  is  based,  for  in  manv  cases  a 
range  of  sizes,  etc.,  which  will  answer  in  nearlv  everv  case 
will  not  do  for  some  special  case  which  may  be  "needed,  and 
as  IS  common  with  most  special  cases,  needed  in  a  hurry 


Leather  Belts  per  Inch  of  Width. 

find  the  horse  power  transmitted  by  a  6-inch  single  belt,  ce- 
mented, driving  a  20-inch  pulley  at  500  revolutions  per  min- 
ute; the  arc  of  contact  is  145  degrees.  On  the  left-hand  mar- 
gin we  read  the  diameter  of  the  pulley  which  is  20  inches. 
Follow  toward  the  right  the  horizontal  line  marked  20  to  its 
intersection  with  the  diagonal  mark  500  which  represents  the 
number  of  revolutions  per  minute.  From  this  point  of  inter- 
section run  a  vertical  line  to  the  heavy  horizontal  line  which 
is  graduated  for  belt  speed  in  feet  per  minute.  This  will  be 
seen  to  be  about  2,550.  This  vertical  line  may  be  continued 
to  the  top  of  the  diagram  across  the  four  scales  AB  C  D  shown 
there.  In  accordance  with  the  directions  at  the  left  of  the 
diagram  B  is  the  scale  we  use  for  a  single  cemented  belt 
The  vertical  line,  continued  to  the  scale  B,  gives  us  about 
3.6  horse  power  per  inch  of  width  of  belt.  This  result,  how- 
ever, is  true  for  an  arc  of  contact  of  180  degrees  only,  for  any 
other  arc  of  contact  we  must  make  a  correction.    Our  problem 
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l-equires  an  arc  of  145  degrees.  From  the  point  of  Intersec- 
tion of  the  vertical  line  with  the  heavy  horizontal  line  on 
Which  are  marked  the  speeds  in  feet  per  minute,  run  a  diago- 
nal line  toward  the  lower  left-hand  corner,  as  shown  by  the 
dotted  lines.  At  the  point  where  this  diagonal  line  intersects 
the  proper  horizontal  for  the  required  arc  of  contact,  gradua- 
tions for  which  will  be  found  near  the  left  edge  of  the  dia- 
gram, erect  a  second  vertical  line  to  the  scales  at  the  top  of 
the  cut.  Following  the  dotted  lines  and  arrows  shown,  this 
gives  us  on  the  scale  B  about  3  1/3  horse  power  per  inch.  Mul- 
tiplied by  6  inches,  the  width  of  our  belt,  we  have  a  capacity 
of  6  X  3  1/3  or  20  horse  power.  To  still  further  illustrate  the 
effect  of  a  variation  in  the  arc  of  contact  consider  the  same 
problem  with  220  degrees  contact.  Continue  the  diagonal  line 
drawn  for  the  last  problem  in  the  other  direction,  through 
the  horizontal  graduations  corresponding  to  220  degrees. 
From  the  point  of  intersection  of  the  diagonal  and  the  hori- 
zontal, erect  a  perpendicular  to  the  scale  above.  This  gives 
about  414  horse  power  per  inch  on  scale  B  or  about  25% 
horse  power  for  a  6-inch  belt.  This  operation  is  also  shown 
by  dotted  lines  in  diagram.  Toward  the  end  of  each  of  the 
four  scales  ABC  and  D  will  be  found  a  figure  marked  "de- 
crease." This  signifies  that  after  that  point  in  the  scale  is 
passed  further  increase  in  belt  speed  per  minute  will  result 
in  a  decreasing  power  transmitted,  owing  to  the  action  of  cen- 
trifugal force  on  the  belt  as  it  passes  around  the  pulley.  This 
has  the  effect  of  lessening  the  arc  of  contact,  and  the  pressure 
between  the  belt  and  face  of  the  pulley  as  well. — Editor.] 


JIG  e:nock-out  for  tight  work. 

I  had  the  job  of  drilling  some  drop  forgings,  like  that 
shown  in  Fig.  1,  in  a  jig  and  had  considerable  trouble  In 
getting  them  out  of  the  jig  owing  to  the  chips,  the  forgings 
being  a  neat  fit  having  been  milled  on  all  surfaces  before 
drilling.  There  were  three  blind  holes  drilled  in  these  forg- 
ings and  the  chips  would  rest  on  the  bottom  of  the  holes  and 
stick  up  into  the  jig  locking  the  jig  and  forging  together  so 
that  it  was  necessary  to  drop  the  jig  on  the  floor  each  time  to 
jar  the  forging  loose.  I  soon  got  tired  of  this  performance 
and  devised  the  fixture  shown  in  Figs.  2  and  3  to  loosen  the 
forgings  after  drilling. 


Figs.  2  and  3  show  the  front  and  the  side  of  the  drill  press 
with  the  fixture  for  removing  the  work  from  the  jig.  A  is 
the  drill  press  column,  L  is  the  table  bracket,  and  E  is  the 
table  supporting  the  jig  E,  in  which  is  the  drop  forging  F. 
This  forging  was  clamped  in  the  jig  by  a  clamp,  not  shown, 
which  encompassed  the  front  of  the  forging  and  the  back  of 
the  jig.  A  hole,  /,  was  drilled  in  the  back  of  the  jig  and  an 
angle-piece,  H,  was  bolted  to  the  table  in  which  a  rod,  7,  was 
secured  by  nuts.  The  hole,  J,  was  drilled  at  such  a  height  that 
its  center  was  of  the  same  height  as  the  hole  in  H  and  was 
made  considerably  larger  than  the  rod  so  that  there  was  no 
trouble   in   entering   it   when   loosening   the  forging.     To   re- 


move the  work  after  removing  the  clamp  the  operator  takes 
hold  of  the  jig  on  each  side  and  shoves  it  back  so  that  the 
rod  I  enters  the  hole  in  the  back  of  the  jig,  striking  the  work 
and  pushing  it  out.  This  is  much  better  than  dumping  the 
jig  on  the  floor  and  lifting  it  back  again  for  each  piece. 
Philadelphia,  Pa.  C.  W.  J. 


EXPANDING  LATHE  MANDREL. 

The  expanding  lathe  mandrel  shown  in  section  in  Fig.  1  is 
one  that  was  made  for  turning  the  shells  down  in  Fig.  3. 
These,  as  it  will  be  seen  by  referring  to  tlie  dimensions,  are 
very  light  and  thin,  the  finished  thickness  or  the  wall  being 
only  3/16  inch.  The  body  of  the  mandrel  is  made  of  a  cast- 
ing, A,  which  is  squared  at  one  end,  G.  for  the  lathe  driver  and 


Fig.  1.    Expanding  Mandrel  for  Turning  Sliell. 


Pig.  2.    Bushing  Used  T^th  the  Mandrel, 

threaded  at  each  end  for  the  nuts  E  and  E^.  The  body  of  the 
mandrel  is  turned  to  a  taper  of  about  %  inch  to  the  foot,  and 
on  this  part  is  fitted  the  cast  iron  expanding  bushing,  B.  This 
bushing,  shown  in  Fig.  2,  has  three  longitudinal  cuts  evenly 
spaced  on  the  periphery,  and  one  of  the  cuts  goes  through  to 
the  bore.  The  ends  of  the  arbor.  A,  are  bored  out  and  hard- 
ened steel  centers,  C,  are  fitted  therein  in  which  are  carefully 
reamed  centers.  A  spanner  is  provided  for  tightening  and 
loosening  the  nuts  E  and  E„  which  is  necessary,  of  course, 
when  putting  on  and  removing  the  work,  F.  The  arbor  is 
driven  by  the  driver  shown  in  Fig.  4.  This  screws  on  the 
lathe  spindle  and  has  a  square  hole  cored  in  the  end  for  the 
reception  of  the  squared  end  on  the  arbor.  This  arrangement 
makes  a  very  neat  and  compact  drive  and  one  which,  if  prop- 


Fig.  3.    The  Bushing  which  is  to  be  Turned. 


Fig.  4.    Driver  for  the  Taper  Arbo 
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erly  made,  drives  the  arbor  from  all  four  corners  of  the  square 
and  in  this  manner  avoids  the  tendency  to  eccentricity  -which 
is  always  present  when  the  work  is  driven  by  a  single-tail  dog. 

W.  T. 


CARD  INDEX  FOR  DRAFTING  ROOM. 

The  card  index  system  has  proven  a  valuable  aid  in  facili- 
tating the  drawingroom  work,  most  particularly  for  keeping 
track  of  drawings  of  varying  kinds  and  descriptions.  How- 
ever, it  is  apt  to  become  rather  voluminous  if  the  business  is 
a  growing  one,  and  even  though  one  may  add  all  the  card- 
index  guides  possible,  dividing  the  index  into  classes  and  sub- 
divisions, there  will  invariably  be  some  subdivisions  that  will 
contain  more  cards  than  are  convenient  to  look  through  every 
time  a  drawing  is  to  be  found. 

For  this  reason  I  thought  it  appropriate  to  give  a  sample  of 
a  card  that  will  make  the  index  less  voluminous,  and  at  the 
same  time  permit  a  saving  of  time  when  looking  up  a  draw- 
ing. It  has  been  the  usual  practice  to  make  one  card  for  eacli 
drawing  indexed.  This  is,  however,  not  necessary  as  long  as 
there  will  always  be  a  certain  number  of  drawings  of  the  same 
kind  of  tools  or  articles  that  can  conveniently  be  listed  on  the 
same  card.  The  card  depicted  shows  plainly  the  principle  era- 
ployed  in  regard  to  using  the  index  guides,  having  first  guides 
for  general  classes,  and  then  for  subdivisions.     On   the  third 


Class Milling  Machine  Fixtures. 

SCBDivisiON.  .Fixtures  for  parts  of  Multi-spindle  Drills. 

FISTXIRES  FOB  FEED  RACKS. 


No.  o£ 
Draw- 
ing. 


3563 


613-1904    Smith 
9-27-1905    Leland 


4716    12-30-1905 
4T19    12  81-190.5 


Leland 
Leland 


Descripti< 


Date 

Superseded 


For  Ispindle  drill.  If 

center  distance. 
For  3-spmdle  drill.  1| 

center  distance. 
For  4  spindle  drill,  2J 

center-distance. 
For  4-spindle  drill.  1| 

center-distance. 


12-31  1905 


Arrangenaent  of  Dra'wlngr  Card  to  Save  Space. 

line  of  the  card  is  given  the  general  name  of  the  class  of 
articles  for  which  the  drawings  on  this  card  are  made.  The 
remainder  of  the  card  can  be  used  for  filling  out  from  lime  to 
time  additional  drawings  belonging  to  this  same  general  de- 
scription. It  will  be  seen  that  by  means  of  this  system  the 
card  index  can  be  easily  reduced  to  a  fraction  of  its  original 
volume.  As  the  draftsman  is  well  aware,  the  average  life 
of  a  drawing  is  rather  short  and  still,  as  superseded  drawings 
have  often  to  be  referred  to,  it  is  well  to  systematize  the  draw- 
ing room  so  that  the  superseded  drawings  are  kept  on  file 
right  with  the  regular  ones,  but  marked  "superseded,"  and 
with  the  date  the  reissue  took  place.  In  order  to  save  un- 
necessary delay  in  looking  up  a  drawing  the  date  when  the 
drawing  was  superseded  should  also  be  marked  on  the  card  in 
the  index.  With  the  exception  of  these  remarks  the  picture 
of  the  card  will  explain  itself,  and  I  hope  it  may  prove  a  time- 
saving  suggestion  to  some  drawing  rooms  that  w^ork  under 
difficulties  with  rapidly  expanding  card-index  systems. 
Hartford.  Corm.  Erik  Oberg. 


STIFFENING  A  LONG  BORING  BAR. 

When  using  a  boring  bar  to  take  heavy  cuts  in  deep  holes, 
it  is  impossible  to  hold  the  tool  with  any  degree  of  rieidity 
by  the  means  ordinarily  used.  The  boring  bar  is  so  long  that 
it  has  tremendous  leverage  on  the  comparatively  narrow  bor- 
ing surfaces  of  the  compound  rest  and  the  main  slide  rest. 
The  more  joints  there  are  in  the  tool  post  and  slide  the  worse 
the  conditions  become.  The  accompanying  sketch  shows  an 
arrangement  which  may  be  used  to  relieve  the  slide  rest  bear- 
ings of  the  greater  part  of  the  strain,  holding  a  bar  very 
rigidly  and  doing  away  with  chatter,  no  matter  how  heavy  a 
cut  is  being  taken.    The  device  was  adopted  primarily  to  avoid 


the  breaking  of  the  dovetail  on  the  tool  slide  and  compound 
rest. 

D  is  a  boring  bar  held  in  a  tool  post  E.  whose  construction 
is  clearly  shown  in  Fig.  2,  although  its  exact  design  is  im- 
material to  the  success  of  the  device  described.     F  is  a  stiff 


Fig.  1.    Stiffening  a  Long  Boring  Bar. 

steel  bar  provided  with  two  bolts  G  by  which  it  is  fastened 
in  the  T-slots  of  the  carriage,  as  shown  in  Fig.  1.  A.  is  an  I- 
bolt.  forged  of  %  stock,  which  encircles  the  boring  bar.  A 
similar  I-bolt  C  is  adapted  to  encircle  the  bar  F.  These  two 
bolts  are  connected  by  turn  buckle  B.  and  this  is  screwed  up 


■^^ 


-^ 


■^ 


Fig.  2.    DetaUs  of  the  Attachn 


until  the  parts  are  in  tension,  thus  relieving  the  bearing  sur- 
face of  the  slide  rest  of  the  bending  strain  due  to  the  cut 
at  the  front  end  of  the  bar.  Albebt  Andrews. 

Chicago,  111. 

*  *     * 

FRENCH  RULES  FOR  ABBREVIATIONS  OF  METRIC  SIGNS. 
The  French  minister  of  public  instruction  has  decided  that 
all  teachers  throughout  France  are  in  future  to  employ  the 
following  distinctive  abbreviations  for  the  various  weights 
and  measures  For  denoting  length — myriameter.  Mm.;  kilo- 
meter. Km.:  hectometer.  Hm.;  decameter,  dam.;  meter,  m.; 
decimeter,  dm.;  centimeter.  Cm.,  and  millimeter,  mm.  For 
areas — hectare,  ha.;  are,  a.  and  centiare.  ca  or  m-.  For  meas- 
ures of  bulk  (timber,  decastere.  das;  stere,  s  or  m^  and  de- 
cistere.  ds.  For  measures  of  mass  and  weight — tonne,  t; 
quintal  metrique.  q. ;  kilogramme,  kg.;  hectogramme,  hg. ; 
decagramme,  dag.;  gramme,  g. ;  decigramme,  dg. ;  centi- 
gramme, eg.,  and  milligramme,  mg.  For  measures  of  capacity 
— kiloliter,  kl.;  hectoliter,  hi.;  decaliter,  dal.;  liter.  1.;  deci- 
liter, dl.;  centiliter,  cl..  and  milliliter,  ml.  The  use  of  capital 
letters  for  the  three  largest  denominations  of  length  are  in- 
tended to  prevent  confusion,  and  All  the  other  abbreviations 
follow  on  uniform  lines.  The  employment  of  full  stops  be- 
tween the  letters  Is  officially  abolished,  and  k.  g.  for  kilo- 
gramme and  m.  m.  for  millimeter  disappear. 

*  *     * 

The  city  of  Berlin  has  a  very  extensive  system  of  pneumatic 
tubes  for  the  handling  of  mail.  The  total  length  of  the  tubes 
in  1S96  was  42  miles;  in  1900  this  had  reached  47'  miles,  which 
was  increased  to  75%  miles  at  the  end  of  1904.  Sixty-nine 
stations  are  served  by  this  system. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL   IDEAS  FOB  THE   SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are 

solicited  for  this  column.    Write  on  one  side  of  the 

paper  only  and  send  sketches  when  necessary. 

A  SHORT  ORDER  BEAM  COMPASS. 
A  friend  of  mine,  having  need  of  a  beam  compass  in  a  land 
where  there  was  none,  hit  upon  a  scheme  as  illustrated  by  the 
sketch.  He  dismantled  the  compass  belonging  to  his  drawing 
set  and  fastened  the  needle-point  end  firmly  to  a  stick  about 
one-half  inch  square,  and  of  the  desired  length.  This  fasten- 
ing was  accomplished  by  first  notching  one  side  of  the  stick 
to  admit  the  hinge  of  the  compass  leg,  so  it  might  lie  squarely 


-THUMB    TACK 


on  top,  and  tying  it  with  stout  cord.  The  pencil  leg  was  fas- 
tened by  a  thumb-tack  through  the  eye,  another  on  top  to  pre- 
vent "back-lash."  and  some  rubber  bands.  This  part,  by  the 
way,  was  placed  at  the  side  and  not  on  top  of  the  beam.  The 
radius  was  easily  adjusted  by  removing  the  two  thumb-tacks 
and  sliding  the  pencil  leg  to  the  right  location.  Once  con- 
structed, the  compass  worked  as  well  as  an  expensive  beam 
compass.  Bessemer. 


TO  PREVENT  "CROSS-THREADING." 
I  want  to  tell  you  of  a  way  to  prevent  "cross  threading." 
The  first  turn  of  a  thread  on  a  screw,  and  in  a  nut  also,  begins 
at  nothing,  at  the  bottom  of  the  thread,  and  increases  grad- 
ually, for  one  turn,  to  a  complete  thread.  Take  a  file  and 
chisel,  and  cut  away  this  imperfect  beginning  of  the 
thread  up  to  where  the  full  thread  begins,  both  in  the  screw 
and   nut.     They   will   then   always   "start"    right.     It   is   the 


gradual  increase  at  the  beginning  that  allows  the  thread  to 
get  wedged  at  an  angle  and  the  screw  and  nut  to  become 
what  is  known  as  "cross-threaded." 

Try  this  on  your  lathe  chucks,  etc.,  where  it  is  an  advantage 
to  have  the  threads  start  easily,  and  where  "cross-threading" 
might  injure  a  fine  tool;  also  on  pieces  of  large  diameter, 
with  fine  threads,  which  are  diificult  to  start  properly,  such 
as  unions  and  other  large  pipe  fittings. 

Beverly,  Mass.  C.  B.  Burns. 


PUNCHING  HOLES  THROUGH  THICK  METAL. 
Some  very  interesting  ways  of  doing  work  may  be  seen  in 
agricultural  implement  factories;  for  instance,  one  piece  made 
in  such  a  plant  is  a  piece  of  steel  about  3  feet  long,  2  inches 


SHAPE  OF   HOLE   PUNCHED 


Wide  and  %  inch  thick  at  one  end  gradually  increasing  to  % 
inch  thick  at  the  other  end.  This  piece  is  punched  full  of 
7/16-inch  holes.     Most  people  will  tell  you  that  holes  cannot 


of  the  punch.  The  tools  used  on  this  job  are  shown  in  th& 
accompanying  cut. 

The  punch  was  ground  rounding  at  the  end  instead  of  square 
across  and  it  was  not  allowed  to  enter  the  die  by  about  % 
of  an  inch.  For  a  7/l«-inch  punch  the  hole  of  the  die  is  made 
considerably  larger,  about  31/64  in  this  case.  This  makes  a 
hole  somewhat  bell-shaped,  as  shown  in  the  cross  section. 

In  one  place  where  I  worked  the  punches  were  forged,  not 
turned.  The  operator  of  the  press  touches  the  punches  up  on 
the  emery  wheel  after  they  are  tempered  and  they  are  then 
ready  for  use.  My  experience  has  been  that  a  forged  punch, 
especially  one  made  by  drop  or  die  forging  process,  is  superior 
to  one  which  has  been  turned  to  shape.  The  dies  are  ma- 
chined in  the  usual  way.  A.  D.  Knauel. 

Moline,   111. 


JIG  FOB  DRILLING  COTTER-PIN  HOLES. 
A  jig  for  drilling  cotter-pin  holes  is  shown  herewith  which 
facilitates  the  operation  as  compared  with  the  way  it  is  com- 
monly done.  It  consists  of  two  pieces  of  steel  forming  a 
clamp,  each  piece  having  a  V-groove  to  receive  different  diame- 
ters of  studs.  The  upper  one  contains  two  holes  which  corre- 
spond with  the  size  of  cotter  pins  desired.  Should  more  than 
the  two  sizes  be  required,  extra  top  pieces  can  be  used  with 


LARGER  COTTER    PIN* 


the  same  bottom  piece.  Part  of  the  upper  piece  is  cut  away 
on  each  side  on  a  line  with  the  edge  of  the  holes,  which  allows 
the  washer  to  be  used  to  be  inserted  therein  and  the  jig  then 
clamped  in  position.  By  this  means  no  scribing  or  spotting 
is  necessary  and  a  much  better  job  can  be  done.  Although  it 
is  shown  it  is  obvious  that  the  male  portion  of  the  joint 
need  not  be  in  position  when  drilling.  Wixam.\c. 


MAKING  METAL  FILLET. 

I  had  occasion  about  a  month  ago  to  make  several  metal 
patterns  and,  not  being  able  to  procure  metal  fillet  that  would 
come  up  to  my  requirements,  I  decided  to  make  it  myself.  I 
took  some  old  three  square  files,  ground  off  the  teeth  and 
then  ground  them  to  the  shape  of  the  fillet  that  I  wanted. 
I  took  a  piece  of  good  high-grade  tool  steel  and  drilled  holes 
just  large  enough  to  broach  out  to  the  form  of  the  punch.  The 
punch  was  made  slightly  tapered  and  I  used  one  for  about 
three  holes,  punching  each  hole  ai  little  deeper  than  the  other. 
The  draw  plate  was  then  hardened  and  tempered  to  a  light 
straw.  The  fillet  made  in  this  way  wag  quite  small  as  I  did 
not  require  a  large  size.  To  make  a  large  fillet  in  this  way 
would  require  the  use  of  a  draw  bench  strong'y  geared.  For 
my  use  draw  tongs  and  a  bench  vise  did  very  nicely. 

New  York.  L.   I.  Rosexthal. 

The  report  of  tests  made  ,on  the  cork  insert  friction  sur- 
faces of  the  brake  and  clutches  made  by  the  National  Brake  & 
Clutch  Co.,  Boston,  Mass.,  mentioned  in  the  business  notes  of 
the  July  iss\ie,  should  also  have  stated  that  the  average  coef- 
ficient of  iron  surfaces  is  0.16  and  for  bronze,  0.14,  under  the 
same  conditions  which  gave  0.33  to  0.35  with  the  cork  insert 
surfaces. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 
This  page  \rlll  be  used  for  the  publication  of  shop  receipts  which  the  con- 
tributors kno^r  tronx  experience  to  be  practicable.  Nearly  all  readers  of  MA- 
CHIKERT  can  add  somethins,  and  It  is  desired  that  they  use  this  page  as  a 
niedium  for  exchanglner  useful  formulas.  It  makes  no  difference  if  they  are 
old  and  supposedly  -weU-known,  provided  they  have  not  already  appeared  in 
this  department. 

228.    IMPERMEABLE  CEMENT  FOR  PIPES. 

To  make  an  impermeable  cement  for  steam,  air  and  gas 
pipes  mix  thoroughly  powdered  graphite.  6  parts;  slaked  lime, 
3  parts,  sulphur,  8  parts,  and  boiled  oil.  7  parts.  The  mix- 
ture must  be  thoroughly  incorporated  by  protracted  kneading 
until  it  is  perfectly  smooth  and  free  from  lumps. 

Dayton.  Ohio.  O.  E.  Voeis. 


229.    OIL  FOR  USE  IN  MICROMETER  SCRE'WS. 

To  prepare  oil  for  micrometers,  fine  mechanism,  etc.,  take 
neatsfoot  oil  and  put  into  it  some  lead  shavings  in  order  to 
neutralize  the  acid  contained  in  the  oil;  let  this  stand  for  a 
considerable  time,  the  longer  the  better.  Oil  thus  prepared 
never  corrodes  or  thickens.  Joseph  M.  Stabel: 

Rochester,  N.  Y. 


230.    SOLDER  FOR  GOLD. 

To  make  a  solder  for  gold  melt  together  in  a  charcoal  fire 
24  grains  gold,  9  grains  pure  silver,  6  grains  copper,  3  grains 
good  brass:  this  makes  a  solder  for  gold  ranging  from  12  to 
16  carats  fine.  For  finer  gold  increase  the  proportions  of  gold 
in  the  composition.  To  make  it  darker  in  color  lessen  the 
proportion  of  silver  and  increase  that  of  copper. 

Rochester,  N.  Y.  Joseph  M.  St.\bel. 


231.    TO  ANNEAL  FINISHED  COPPER. 

To  make  a  mixture  for  protecting  finished  copper  pieces 
which  require  annealing  mix  to  a  thick  consistency  white  cold 
water  paint  and  alcohol  and  apply  to  the  copper  with  a  brush. 
Allow  the  mixture  to  dry  and  then  heat  to  a  low  red  by  dip- 
ping into  pure  melted  lead  at  the  required  temperature.  Coo] 
in  air  or  water,  preferably  ,he  latter.  L.  C.  Care. 

Lynn,  Mass. 


232.  FOR  GLUING  EMERY  TO  WOOD  OR  METAL. 
The  following  is  a  good  receipt  for  gluing  emery  to  wood  or 
metal  and  I  have  used  it  with  success  where  other  cements 
have  failed.  Jlelt  together  equal  parts  of  shellac,  white  rosin 
and  carbolic  acid  (in  crystals)  adding  the  carbolic  acid  after 
the  shellac  and  rosin  have  been  melted.  This  makes  a  cement 
having  great  holding  power.  W.  T. 


233.    BELT  DRESSING. 

I  have  found  the  following  mixture  to  answer  the  purpose 
of  a  good  belt  dressing  as  well  as  an  excellent  anti-slip 
medium  for  hard-worked  leather  driving  belts:  Russian  tal- 
low, 1  ounce;  best  lard  oil,  2  ounces;  Venice  turpentine,  IG 
ounces.  This  dressing  is  good  to  use  on  the  belts  of  belt- 
driven  motor  cycles.  W.  R.  Bowebs. 

Birmingham,  Eng. 


234.    LUBRICANTS  FOR  USE  IN  CUTTING  BOLTS  AND 
TAPPING  NUTS. 

Mineral  oils  should  never  be  used  in  thread  cutting  and 
tapping,  as  they  do  not  generally  flow  frjely  enough.  An  ex- 
cellent solution  for  this  purpose  can  be  prepared  by  dissolving 
1%  pound  of  sal-soda  in  3  gallons  of  warm  water,  then  adding 
1  gallon  of  pure  lard  oil.  This  is  known  as  a  soda  solution. 
Pure  lard  oil  is  the  best  for  fine,  true  work. 

Urbana,  111.  T.  E.  ODonxell. 


235.  VARNISHING  BLUEPRINTS  OR  DRAAWINGS. 
The  appearance  of  varnished  blueprints  and  drawings  may 
be  greatly  improved  and  the  amount  of  bleached  shellac  var- 
nish considerably  decreased  by  the  following  process:  Soak 
over  night  a  quantity  of  isinglass  in  just  enough  cold  water  to 
cover  it.  Use  a  perfectly  clean  glue  kettle,  in  which  it  is  to 
be  heated  up,  adding  whatever  amount  of  water  may  be  needed 
to  make  a  moderately  thin  sizing.    Apply  this  warm,  not  hot. 


to  the  drawing  or  blue  print.  When  dry  apply  one  good  coat 
of  bleached  shellac  varnish.  The  effect  will  be  nearly  as 
good  as  the  best  varnished  maps.  Oscab  E.  Pebbigo. 

Xeponset,  Mass. 

236.    MOLDING  MIXTURE  FOR  RUBBER  STAMPS 
AND  PATTERNS. 

The  following  mixture  is  one  which  can  be  used  for  mak- 
ing molds  for  rubber  stamps,  or  special  shapes  of  rubber,  or 
for  complicated,  odd,  or  queer  shaped  patterns,  of  small  size, 
as  the  working  must  be  done  inside  of  ten  minutes,  and  the 
surface  takes  a  finish  as  smooth  as  glass  if  well  rubbed.  If  an 
impression  is  to  be  made,  the  surface  of  the  type  or  article 
to  be  impressed  should  be  rubbed  with  a  solution  of  kerosene, 
and  graphite.  Plaster  paris,  5  pounds;  French  chalk,  2  pounds; 
china  clay,  2  pounds;  dextrine.  Xn  pound.  Mix  with  dextrine 
water,  which  is  made  by  dissolving  1  pound  of  dextrine  in  one 
gallon  of  water.  F^\xk  G.  Steblixg. 

Lowell,  Mass. 


237.    WASHING  OILY  WASTE. 

The  following  is  an  excellent  methftd  of  washing  oily  waste. 
The  chief  objection  to  most  of  the  common  methods  employed 
is  that  the  waste,  after  being  dried,  is  found  to  be  matted 
and  of  a  hard,  gritty  texture.  The  common  method  of  washing 
the  waste,  using  sal-soda  in  solution,  is  a  good  one,  as  far  as 
the  cleaning  qualities  are  concerned,  but  it  leaves  the  waste 
hard  and  matted,  so  that  it  is  diflicult  to  handle.  A  simple 
remedy  for  this  is  to  rinse  the  waste  (after  being  cleaned  in 
the  sal-soda  solution),  in  very  hot  water,  to  which  has  been 
added  a  quantity  of  liquid  ammonia.  This  will  render  the 
waste  soft  and  light  when  dry. 

Urbana,  111.  T.  E.  ODoxxell. 


238.    A  NICKEL  BUFF. 

For  buffing  nickel  work,  there  is  nothing  that  will  give  a 
luster  equal  to  Vienna  lime  composition.  It  can  be  made  by 
the  user,  but  it  is  more  satisfactory  to  buy  it  of  the  manu- 
facturer, as  when  homemade  it  air-slacks  very  rapidly;  it  is 
put  up  by  the  makers  in  air-tight  cans  of  about  one  pound 
each,  and  this  shape  will  keep  until  used  up.  It  Is  also  a 
good  buffing  composition  on  brass  or  other  metals  where  there 
is  not  much  cutting  down  to  do,  as  it  will  cut  down  and  color 
in  one  operation.  If  there  is  much  cutting  down,  go  over  the 
work  first  with  tripoli,  then  color  with  rouge  or  lime.  All 
these  compositions  are  put  up  in  different  grades  for  fast 
cutting,  and  a!so  for  dry  or  greasy  work.  J.  L.  Lucas. 

Bridgeport,  Conn. 


239.  TO  WRITE  ON  STEEL. 
Stamping  tools  with  steel  stamps  will  spring  them  and 
throw  them  out  of  true.  Machinists  should  write  their  names 
on  their  steel  tools  using  a  fluid  made  of  nitric  acid  1  part, 
water  2  parts.  Heat  the  tool  gently  until  some  wax  that  has 
been  put  on  it  melts  and  spreads  thinly  over  the  surface. 
When  cold  blacken  the  wax  at  a  candle:  then  write  on  the 
wax  with  a  steel  point  deep  enough  to  touch  the  metal,  and 
cover  the  writing  with  the  fluid.  In  about  three  minutes 
wash  and  remove  the  wax.  This  fluid,  however,  will  spread 
more  or  less  and  the  writing  will  not  be  very  fine.  A  better 
fluid  can  be  made  thus:  Alcohol  2  parts,  nitric  acid  1  part,  dis- 
tilled water  15  parts,  and  nitrate  of  silver  i,o  drachm  per  quart 
of  fluid.  Nitric  acid,  however,  produces  vapors  that  are  dis- 
agreeable and  harmful.  Chromic  acid  made  by  dissolving 
one  part  of  bichromate  of  potash  in  5  parts  of  sulphuric  acid, 
for  this  reason  is  more  desirable  as  an  etching  fluid,  although 
much  slower  in  its  action.  J.  M.  Mexegus. 

Los  Angeles,  Cal. 

*     «     * 

The  unsettled  condition  of  street  numbers  in  San  Francisco 
may  be  inferred  from  the  following  abstract  from  a  letter 
sent  to  the  Crocker- Wheeler  Co.  by  their  San  Francisco  office: 
"'While  it  is  not  absolutely  sure  whether  or  not  the  number 
will  be  changed  in  from  six  months  to  a  year,  we  think  that 
our  office  may  be  considered  as  located  at  20fi  First  St.  We 
have  checked  this  matter  of  numbers  over  as  carefully  as 
possible,  and  we  think  that  the  above  is  as  near  as  we  can 
possibly  get  until  the  city  authorities  get  to  work  and 
straighten  matters  out." 
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HOW  AND  WHY. 


A  DEPARTMENT   INTENDED  TO  CONTAIN   CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 
Give  all  details  and  name  and  address.    The  latter  are  for  our 
own  convenience  and  ■will  not  be  published. 

22.  L.  G.  v. — Will  you  please  tell  me  how  to  make  a  con- 
tinuous ringing  Faraday  type  bell:  a  single-stroUe  bell?  Also 
please  tell  me  how  I  can  make  a  direct-current  bell  work  on 
an  alternating  current? 

AnsTPered  by  Wm.  Baxter,  Jr. 

Continuous  ringing  single-stroke  bells  are  generally  made 
by  providing  a  clockwork  to  ring  the  bell,  and  a  magnet  to 
throw  a  catch  in  or  out  that  stops  the  clockwork  when  the 
bell  is  not  in  use.  The  clockwork  is  wound  up  with  a  key, 
and  will  cause  the  bell  to  strike  several  hundred  times  before 
it  runs  down.  A  single  strike  bell  of  the  type  used  for  sig- 
nalling is  shown  in  Fig.  2.  This  kind  of  bell  will  strike  once 
each  time  the  switch  is  closed.  It  consists  of  a  horseshoe  elec- 
tromagnet, A.  which  attracts  the  armature  B.  This  armature 
is  held  on  an  arm  that  is  attached  to  shaft  C.  Another  arm 
on  this  shaft  carries  the  bell  hammer  D.  The  spring  E  holds 
the  striker  in  the  position  shown,  and  when  the  switch  is 
closed,  so  as  to  send  current  through  the  coils  on  A  the  arma- 
ture B  is  attracted  and  D  swings  down  and  strikes  the  gong. 
If  D  were  allowed  to  swing  freely  all  the  way  down  to  the 
gong,  it  would  rest  upon  the  latter  as  long  as  the  switch  is 
closed,  and  this  would  muffle  the  sound,  hence  the  arm  that 
carries  D  is  made  with  some  spring,  and  a  stop  is  provided 
that  will  hold  K  just  clear  of  the  gong;  then  when  D  is  thrown 
dowti  by  the  pull  of  the  magnet  it  will  strike  the  gong  and 
immediately  spring  back.     In  some  cases  the  arm  that  carries 


Pig.  1.  Fig.  2. 

D  is  stiff,  and  the  stop  is  made  to  spring.  A  vibrating  bell  is 
shown  in  Fig.  1.  In  this  the  magnet  A  attracts  the  armature 
B,  which  is  supported  by  spring  C,  and  D  strikes  the  gong. 
The  current  passes  through  the  spring  E  on  the  back  of  B  to 
the  stop  F  and  these  points  separate  when  B  is  attracted,  thus 
breaking  the  circuit  and  permitting  D  to  swing  back.  The 
return  movement  of  B  brings  E  and  F  in  contact  again  so  as 
to  close  the  circuit  and  send  B  forward  once  more.  This 
action  continues  as  long  as  the  switch  is  closed.  The  rapidity 
with  which  D  strikes  depends  upon  the  length  from  C  to  D. 
The  best  way  to  obtain  the  proportions  of  these  bells  is  by 
examining  one  of  the  size  you  desire.  They  can  be  found  in 
any  railroad  station  in  many  designs  and  sizes.  You  cannot 
make  a  direct-current  bell  operate  with  an  alternating-current. 


Another  Answer  to  Question  20. 
I  notice  in  answering  question  20  in  the  How  and  Why  col- 
umn of  the  July  issue  of  M.\chinerv,  that  you  say  you  know 
of  no  method  by  which  the  radius  of  a  circular  arc  can  be 
calculated  when  only  the  length  of  the  arc  and  the  height  of 
its  middle  ordinate  are  known.  Though  it  is  true  that  there 
is  no  formula  which  allows  of  a  direct  solution  of  this  prob- 


lem, yet  it  is  easily  possible  to  develop  formulas  which  will 
lead  to  the  desired  result,  and  which  can  be  solved  by  a 
method  of  repeated  trials  with  little  trouble  and  to  any  desired 
degree  of  accuracy. 

AG  is  half  the  given  arc  and  its  length  is  called  /,  so  th^t 
the  length  of  the  entire  arc  is  2  I.  The  height  of  the  middle 
ordinate,  C  D,  is  called  h.    We  know  that  CD  =  AM  X  versln 


and    that   the   length    of  the   arc   A  C  =  2  t  rx 


We 


thus  have: 
and 


h  =  r  X  versln  a 
airr  X  a 


(1) 
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In  these  equations  r  and    a    are  both  unknown.     From  equa- 
tion (2)  we  find  by  transposing  that: 
360  Z 

r  = .  (3) 

aTra 
Substituting  this  value  in  (1), 
360! 
ft  = X  versln  a 


If  we  call  the  value  of  the  fraction 


:  c,  the  equation 


h 


X  versin  a  or  /i  X  a  =  c  X  versin  i 


(4) 


This  equation  offers  a  solution  for  a  by  the  method  of 
repeated  trial.  It  may  be  best  to  show  by  an  example  how 
this  may  be  done. 

Suppose  the  length  of  the  arc  is  30  inches  and  the  middle 
30 
ordinate  is  4  inches;  then  J  =  —  =  15  inches  and  ?i  =  4.   From 

2 
this  we  find 

360  X  15 

c  = =  S59.41. 

2  X  3.1416 
Substituting  known  values  in  equation    (4),  we  have  4Xo— 
S59.41  X  versin  a,   or,  simplifying: 

o  =  314,85  X  versin  a  (5) 

=  214.85.     For    first 


Transposing,    we    find    that   

versin  a 
trial  we  take  any  number  of  degrees,  say   30  degrees.     The 

1 
versed    sine    of    30    degrees  =  .13397,    or    about  ,   so    that 

t is  about  30  X  71/2  =  225,     This  is  near  enough  to 


versin  a 
214.85  to  try  this  a  little  closer. 

For  this  trial  we  use  equation  (5).  We  find  that  214.85  X 
versin  30°  =28.78.  which  is  not  quite  30.  As  the  versed  sine 
increases  with  the  angle,  we  now  try  a  larger  angle,  say  31  de- 
grees. We  find  214.85  X  versin  31°  =  30.68,  so  that  even  this 
angle  is  not  large  enough.  We  try  now  31  degrees  30  minutes. 
214.85  X  versin  SlVo'"  —  31.66,  This  quantity  is  now  larger  than 
the  angle,  so  trying  again  for  31  degrees  lo  minutes,  214.85  X 
versin  31%°  =  31.11.  So  that  31  degrees  15  minutes  is  the 
nearest  angle  in  quarter  degrees.  Of  course,  it  would  have 
been  possible  to  determine  the  angle  with  a  greater  degree  of 
accuracy,  even  to  seconds  by  a  few  more  trials;  but  this  is 
close  enough  for  an  example.  From  equation  (3)  we  find  now 
)-=:  27.501.  A.  L.  De  Leettw. 

Hamilton,  O. 
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MACHINERY  AND  TOOLS. 


A  MONTHLY  RECORD  OF  NEW  APPLIANCES  FOR  THE  SHOP. 


ADDITIONS  TO  THE  BROWN  &  SHARPE  LINE  OF  MILLERS. 
The  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.,  have  re- 
cently added  to  their  line  of  milling  machines  a  plain  screw 
feed  machine  which  they  call  their  "No.  2  Heavy."  This  ma- 
chine has  the  same  capacity  as  the  regular  No.  2:  2S-inch 
longitudinal  feed,  S-inch  cross  feed.  19-inch  vertical  movement 


Brown  Sz  Sharpe  No.  2  Heavy  Plain  MiUlng  Machine. 

of  the  knee.  A  number  of  changes,  however,  have  been  in- 
troduced. The  knee  slide  on  the  front  of  the  column  has  been 
extended  to  the  top  of  the  casting,  as  will  be  seen  in  the 
accompanying  halftone.  This  furnishes  a  stiff  support  for 
the  front  spindle  bearing  and  permits  attachments  to  be 
rigidly  clamped  to  the  face  of  the  column.  The  hand  wheels 
for    the    vertical    and    cross    movements    are    provided    with 


these  changes,  the  machine  has  been  made  about  35  per  cent 
heavier  than  the  regular  No.  2  machine.  This  weight  has 
been  so  apportioned  as  to  give  the  maximum  amount  of  stiff- 
ness for  the  heavy  service  which  it  is  intended  the  machine 
shall  give. 

A  four-step  cone  is  used  and  back  gears  are  provided,  these 
being  inclosed  in  the  frame  under  the  cone.  The  overhanging 
arm  is  a  solid  steel  bar,  round  and  true,  and  it  can  be  pushed 
back  over  the  table  when  not  in  use.  It  is  simply  and  effi- 
ciently clamped  at  both  bearings  with  one  lever  at  the  front 
of  the  machine,  enabling  the  operator  to  make  adjustments 
quickly.  The  table  has  an  unusual  vertical  depth,  which  pro- 
vides it  with  a  sufficient  stiffness  against  bending  strains.  It 
has  a  quick  return  operated  from  the  right  hand  end  of  the 
table  by  an  internal  gear  and  pinion;  the  table  feed  screw  is 
not  splined,  an  auxiliary  shaft  being  provided  for  driving  the 
clutch  gears.  The  thread  being  unbroken,  the  life  of  the 
screw  end  is  greatly  prolonged  and  the  original  accuracy 
maintained. 

With  the  double  speed  countershaft  furnished  there  are 
sixteen  changes  of  speed  in  geometrical  progression  from  13 
to  439  revolutions  per  minute;  with  eight  reverse  speeds  from 
22  to  305  revolutions  per  minute.  The  speeds  have  twenty 
changes  varying  from  0.004  inch  to  0.2  inch  in  one  revolution 
of  the  spindle.  There  are  no  loose  change  gears.  The  ma- 
chine is  regularly  equipped  with  longitudinal  cross  and  ver- 
tical power  feeds,  but  can  be  provided  with  hand,  cross  and 
vertical  feeds  when  desired.  The  approximate  net  weight  of 
the  machine  is  3.600  pounds.  A  countershaft,  together  with 
vise,  wrenches,  etc.,  as  shown  in  the  halftone,  are  furnished 
with  the  machine. 

A  similar  machine  of  a  smaller  size,  the  No.  1%,  has  also 
been  designed.  This  is  a  screw  feed  machine  with  24-inch 
longitudinal  feed,  7-inch  cross  feed,  19-inch  vertical  feed.  This 
machine  likewise  is  provided  with  the  new  features  of  ex- 
tended knee  slide,  clutched  hand  wheels,  and  releasing  lever 
for  disconnecting  the  feed  chain  sprocket  from  the  spindle 
while  the  machine  is  in  operation.  The  net  weight  of  this 
machine  is  about   2, GOO  pounds. 


THOMPSON  UNIVERSAL  GRINDER. 
The  Thompson  Grinder  Co.  Springfield.  Ohio  have  recently 
redesigned  their  universal  grinder.    The  rearrangement  of  this 
machine  has  been  effected  without  altering  the  principle  upon 


Pig.  3. 


clutches  which  can  be  disconnected  after  adjustments  are 
made,  thus  doing  away  with  the  danger  of  accidental  disar- 
rangement of  the  setting,  from  pressing  upon  or  hitting  the 
handles  of  the  wheels.  The  feed  drive,  which  is  of  the  geared 
variety  driven  by  a  chain  from  the  spindle,  can  be  disconnect- 
ed from  the  spindle  while  the  machine  is  running.     Besides 


which  the  machine  was  originally  planned;  Inasmuch  as  the 
grinding  spindle  is  mounted  upon  a  column  that  is  solid  with 
the  base  the  grinding  wheels  remain  in  a  fixed  position.  They 
do  not  tilt,  or  slide  up  and  down,  or  in  ana  out.  A  heavy 
outer  casing  surrounds  the  column  and  carries  the  grinding 
table   and   movable  parts.     This  casing  turns   upon   the  base 


September,  1906. 


MACHINERY. 


51 


and  neck  of  the  column  through  an  angle  of  slightly  more 
than  180  deg.  and  can  be  clamped  rigidly  to  the  base  below 
and  the  neck  of  the  column  above  at  any  position,  thus  bring- 
ing the  grinding  table  to  any  desired  relative  position  to  the 
wheel  at  either  end  of  spindle.  The  photos  herewith,  were 
all  taken  without  moving  the  camera,  the  different  positions 
shown  being  entirely  due  to  the  turning  of  the  casing  and 
table  about  the  column. 

A  great  advantage  is  claimed  for  this  principle  from  the 
fact  that  the  work  is  always  brought  to  the  wheel,  instead 
of  the  wheel  being  made  adjustable  in  relation  to  the  work; 
thus  but  few  attachments  are  needed  to  effect  the  various 
grinding  operations. 

It  is  claimed  by  the  makers  that  this  machine  has  a  larger 
capacity,  and  will  do  a  greater  range  of  work  than  any  other 
universal  grinder  yet  produced.  The  main  dimensions  of  work 
that  may  be  handled  on  this  machine  are  are  as  follows: 
Knife  grinding  to  the  full  length  of  table,  48  inches;  surface 
grinding.  7  inches  by  36  inches,  is  easily  accomplished  I  see 
Fig.  1);  cylindrical  and  taper  grinding,  10  inches  diameter 
by  36  inches  long,  on  small  head  and  tail  stock  (see  Fig.  3) ; 
internal  grinding  by  use  of  a  high  speed  spindle,  the  fixture 
of  which  is  clamped  in  the  head  of  machine  (but  not  shown 
in  the  cut),  extends  from  the  smallest  diameter  desired  up 
to  the  swing  of  head  stock,  which  is  10  inches;  large  shallow 
internal  grinding  up  to  30  inches  diameter  by  3  inches  deep, 
may  be  done  by  using  a  special  headstock  and  allowing  the 
work  to  hang  over  the  edge  of  table  (see  Eig.  2).  This  last 
feature  adapts  this  grinder  to  the  use  of  die  making  and 
maintenance. 

Strong  claims  are  made  for  this  machine  upon  the  point  of 
large  capacity  for  every  form  of  grinding  operation.  At  the 
same  time,  all  kinds  of  cutter  grinding  cau  be  done  quickly 
and  conveniently  as  on  any  small  machine  designed  especially 
for  cutter  grinding.  This  latest  pattern  is  the  result  of  con- 
stant use  and  severe  tests  for  several  years  past. 


GAKVIN  DUPLEX  MILLING  MACHINE. 
The  Garvin  Machine  Co..  Spring  and  Varick  Streets,  New 
York,  have  recently  built  a  duplex  milling  machine,  which 
presents  a  number  of  noteworthy  features.  The  most  notice- 
able departure  from  the  usual  practice,  as  will  be  seen  from 
the  cuts  shown  herewith,  is  the  method  adopted  for  driving 


on  the  countershaft  and  directly  belted  to  a  corresponding 
cone  on  the  main  line.  Two  sets  of  spiral  gears,  one  in  each 
hanger,  drive  a  pair  of  vertical  telescopic  shafts,  which  are 
below  connected  to  steep  pitch  worms,  running  in  oil,  and 
meshing  with  worm  wheels  on  the  spindles.  This  arrange- 
ment gives  a  strong,  positive  drive,  allows  perfect  freedom  for 
adjustment,  and  avoids  all  belts,  idlers,  and  tighteners. 

The  spindles  have  taper  bearings  and  run  in  bronze  boxes. 
They  are  carried  in  strongly  constructed  slides  which  have  a 


Fig.  1.    Garvin  Duplex  Milling  Machine. 

the  spindles,  which  receive  their  motion,  not  through  belts 
as  is  the  usual  practice,  but  from  vertical  shafts  with  uni- 
versal joints,  leading  from  the  overhead  works.  Another  in- 
novation is  the  provision  of  center  supports  for  arbors  for 
each  of  the  two  spindles,  used  when  they  are  adjusted  at 
different  heights. 

The  line  cut.  Fig.  2,  indicates  the  arrangement  of  the  driv- 
ing mechanism.  The  countershaft  is  driven  by  a  friction 
clutch  working  within  the  cone  pulley,  which  is  in  turn  loose 


Pig.  2.    Diagram  shoxvlng  Driving  Meclianisni. 

vertical  micrometer  adjustment  in  the  heads  which  carry 
them.  Both  of  these  heads  have  a  micrometer  adjustment 
along  the  bed,  and  one  of  them  has.  besides,  a  quick  move- 
ment for  running  back  to  insert  new  cutters  and  arbors. 
Above  the  nose  of  the  left-hand  spindle,  and  below  that  of 
the  right-hand  one,  will  be  seen  in  the  halftone  centers  for 
the  support  of  the  outer  ends  of  the  two  cutter  arbors.  These 
are  adjustable  within  certain  limits  to  permit  a  variation  in 
the  center  distance  between  the  two  spindles.  This  arrange- 
ment permits  the  taking  of  cuts  simultaneously  on  the  top  and 
bottom  of  a  piece  of  work  in  cases  where  this  is  possible. 
Heavy  cuts  in  steel  can  be  taken  in  this  way.  feeding  the  work 
in  between  the  upper  and  lower  cutters. 

The  feed  for  the  table  is  taken  from  a  cone  on  the  counter- 
shaft. The  cone  and  the  change  gears  furnished  give  twelve 
changes  of  feed.  An  automatic  trip  and  reverse  is  provided. 
as  well  as  a  quick  movement  operated  through  a  rack  and 
pinion  by  the  large  hand  wheel  on  the  side.  The  length  of  feed 
is  43  inches;  maximum  distance  between  spindles  is  .5  inches; 
and  the  net  weight  of  the  machine  about  3.120  pounds. 

NEW  HAVEN  HORIZONTAL  BORING  MILL' 
The  New  Haven  Mfg.  Co.,  of  New  Haven,  Conn.,  build  the 
horizontal  boring  mill  shown  in  Figs.  1  and  2.  On  the  bed  is 
mounted  a  carriage  with  feeding  and  controlling  mechanism 
similar  to  that  of  the  lathe.  At  either  side  of  the  carriage 
are  mounted  standards  carrying  the  spindle  heads,  whose 
height  can  be  adjusted  to  suit  the  position  of  the  hole  which 
is  being  bored.  Between  the  centers  of  these  two  heads  the 
boring  bar  is  mounted. 

This  mill  has  a  "swing"  of  84  inches  over  the  table.  It 
takes  9  feet  between  the  centers,  although  a  bed  20  feet  longer 
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can  be  furnished  if  desired,  and  it  has  a  clamping  surface 
on  the  table  48  inches  long  by  64  inches  wide.  The  hand 
cross  feed  of  the  table  is  52  inches.  The  head  spindle,  which 
has  a  diameter  of  5%  inches,  is  driven  by  planed  bevel  gears. 
The  centers  for  both  head  and  tail  spindles 
have  No.  6  Morse  taper.  Both  heads  have 
a  vertical  adjustment  by  hand,  Imt  they 
can  also  be  raised  and  lowered  by  power. 
A  special  feature  of  the  tail  spindle,  shown 
quite  clearly  in  Fig.  2,  is  that  by  loosening 
the  lower  bolts  the  spindle  can  be  swung  up 
out  of  line  with  the  boring  bar.  thus  allow- 
ing the  bar  to  be  removed  without  loosening 
the  adjustment  of  the  center  or  changing 
the  position  of  the  table.  This  is  done  by 
the  hinge  construction  as  shown.  Both 
heads  are  counterbalanced.  The  screw  cut- 
ting range  is  from  1  to  12  threads  per  inch, 
with  feeds  from  1/100  to  %  inch  per  revolu- 
tion With  a  16-foot  bed  the  weight  of  the 
machine  is  about  30,000  pounds. 


is  formed  of  two  curved  sheets,  bent  for  a  straight  or  crownerf 
face,  as  may  be  required,  clamped  together  by  riveted  and 
bolted  ears  on  the  inner  surface,  and  punched  with  suitable 
holes  for  the  arms.     The  hubs  are  drop  forgings,  made  by  an 


THE  LATSHAW  PRESSED  STEEL  PULLEY. 
Two    examples   from   a   new    line   of   pressed   steel    pulleys 
are  shown  in  Figs.  1  and  2.     The  first  halftone  shows  a  six- 
arm   pulley  with   reducing  bushings  removed  from  the  hub; 


Fig.  2.    Driving:  Mecbanlsm  of  New  Haven  Boring  Machine. 

the  second  cut  shows  the  double  six-arm  type  used  on  the 
wider  sizes.  Larger  diameters  are  provided  with  eight  arms 
instead  of  six. 

The  pulley  is  of  unusually  simple  construction.     The   rim 


Fig.  I.    New  Haven  84-lncli  Boring  Machine. 

improved  process  developed  by  the  builders,  which  brings  them 
so  closely  to  size  and  finishes  them  so  smoothly  that  no  ma- 
chining whatever  is  needed  on  them.  These  hubs  are  also 
punched  for  the  arms,  which  are  solid  steel  rods,  reduced 
to  a  shoulder  at  the  ends  where  they  enter  the  rim  and  the 
hub.  After  being- assembled  with  these  parts,  the  ends  of  the 
spokes  or  arms  are  upset,  and  the  pulley  is  completed. 

It   is  claimed   (or   this   pulley   by   its  makers,   the  Latshaw 


Fig.  2.    Six-arm  Double  Pulley,  with  Bushings  in  Place. 

Pressed  Steel  and  Pulley  Co.,  Pittsburg,  Pa.,  that  this  design 
is  the  simplest  and  strongest  of  any  yet  manufactured.  The 
parts  are  few  and  simple,  the  hub  is  sufficiently  strong  to  re- 
sist severe  clamping  strains,  and  has  a  thick  enough  section 
to  be  tapped  for  setscrews.  It  is  furnished  in  all  standard 
sizes  from  12  inches  to  50  inches  diameter,  and  in  all  widths 
from  3  Inches  to  24  inches,  crowned  or  straight.  All  pulleys 
over  14  inches  wide  have  double  arms,  thus  strengthening  the 
rim  against  collapse  from  excessive  belt  pressure. 


Single  Latshaw  Steel  PuUey. 


THE  WIDE  RANGE  DRILL  CHUCK. 

The  Wide  Range  Drill  Chuck  and  Tool  Co.,  Muncie,  Ind., 
have  brought  out  a  drill  chuck  which  presents  a  number  of 
novel  features.  Thi  design  of  the  tool  will  be  readily  under- 
stood from  the  accompanying  cut.  Fig.  1  shows  a  front  view 
of  the  chuck.  Fig.  2  a  side  view.  Fig.  3  is  a  detail  of  the  jaw 
guide.  Fig.  4  is  a  longitudinal  section,  and  Fig.  5  is  a  detail 
of  the  jaws.     The  same  reference  letters  are  used  throughout. 

To  the  shank  A.  which  is  fitted  to  the  machine  spindle  in 
the  usual  way,  is  attached  the  base  of  the  chuck  B.  Two 
fllister  head  screws  unile  this  part  solidly  with  the  jaw  guide 
C,  which  is  shown  in  Figs.  3  and  4  in  two  positions,  being 
rotated  in  one  case  90  degrees  about  the  center  line  from  the 
position  shown  in  the  other  view.  This  part  is  milled  out  to 
form  seats  for  two  jaws,  D  and  D,,  which  work  at  right 
angles  to  each  other,  the  one  in  the  front  face  and  the  other 
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in  the  rear  face  of  jaw  guide  C.  Setscrews,  E.  in  the  jaws 
are  tightened  by  a  square  end  key,  onto  the  tool  being  held, 
which  is  thus  clamped  in  the  V-shaped  side  of  the  openings  in 
the  jaws.  Springs  F  keep  the  setscrews  pressed  against  the 
outer  shell  G. 

The  action  of  the  device  is  as  follows:  The  parts  being 
in  the  position  shown  in  the  cut,  screw  E  is  tightened  down 
upon   the  tool,  which  is  thus  centered  horizontally  in  the  V 


a  taper  square,  with  tangs  on  or  twisted  off.  It  is  built  of 
steel  throughout,  and  is  made  in  four  sizes,  covering  a  range 
of  from  a  No.  GO  drill  up  to  a  1-inch  drill,  or,  with  a  No.  3 
taper  shank,  up  to  Wi   inch. 


Fig.  1.    Walcott  Automatic  Back  Cutter. 

groove  of  the  first  jaw  D.  The  setscrew  in  the  jaw  D,  (which 
is  identically  similar  to  D,  although  located  at  right  angles 
to  it)  is  next  tightened,  which  centers  the  tool  vertically. 
The  movement  necessary  for  this  last  centering  is. permitted 
to  the  tool  because,  while  it  is  tightly  held  in  jaw  D,  this  jaw 
itself  is  free  to  move  vertically,  against  no  other  resistance 
than  that  of  spring  F;  when  the  two  screws  are  tightened 
the  tool  is  centered  and  securely  held.  Since  the  two  jaws 
are  similarly  placed,  either  of  them  may  be  tighened  first. 
It  will  be  noted  that  jaws  D  and  D^  are  slightly  beveled  on 
the  opposite  faces,  from  the  center  line  to  the  opposite  ends. 
This    construction    permits    the   holding    of    taper    shanks   as 


The  Wide  Range  DrUl  Chuck. 

rigidly  and  truly  as  straight  ones  are  ordinarily  held,  the 
beveling  of  the  dog  permitting  it  to  tip  to  one  side  enough  to 
line  up  with  the  taper. 

The  makers  have  called  this  chuck  the  "Wide  Range."  both 
on  account  of  the  large  tools  it  will  take  in  comparison  with 
its  diameter,  and  on  account  of  the  fact  that  it  will  hold  and 
center  accurately  any  kind  of  a  shank,  straight,  taper,  square. 


WALCOTT  AUTOMATIC  RACK  CUTTER. 
The  machine  iUustrateil  in  the  accompanying  cuts,  Figs.  1, 
2  and  3,  is  built  by  Geo.  D.  Walcott  &  Son,  Jackson,  Mich.,  and 
is  an  outgrowth  of  their  "half  automatic"  rack 
cutter,  which  was  illustrated  and  described  in  the 
April,  1905,  issue  of  Machinery.  The  changes 
which  have  been  introduced  include  the  addition 
of  automatic  feeding  and  automatic  indexing 
mechanisms,  and  a  change  in  the  method  of  hold- 
ing the  cutters  A  countershaft  stop  has  also 
been  added,  which  throws  off  the  power  as  soon 
as  the  required  number  of  teeth  in  the  work  has 
been  cut.  The  machine  has  a  range  of  feeds  from 
%i  inch  per  minute  to  about  5%  inches  per  minute, 
giving  a  suitable  range  for  either  fine  or  coarse 
pitch  cutters.  Since  there  are  10  inches  of  cutter 
space  on  the  spindle,  it  is  well  adapted  to  the  use 
of  gang  or  multiple  cutters. 

The  spindle  is  driven  through  a  three-step  cone 
at  the  rear  of  the  top  housing.    This  cone  does  not 
appear  in  either  of  the  photographs.   It  is  mounted 
on  the  transverse  shaft  which  shows  the  farthest 
to  the  rear  of  those  whose  bearings  are  seen  on 
either  side  of  the  housing.    From  here  the  motion 
is  transferred  to  the  right  and  left-hand  spindles 
at  the  front  of  the  housing  by  a  train  of  gearing 
which  can  be  easily  traced  in  the  halftones  and  the 
line  cut.    As  may  be  seen  in  Figs.  1  and  3.  the  left- 
hand,  or  main  spindle,  is  driven  by  a  herringbone 
train,  while  the  other  is  similarly  driven  by  spur 
gears,    the  main  burden  of  the  driving  being  im- 
posed  on   the  left-hand   train,  as  will  be  seen  by 
examining  the  arbor  driving  mechanism.    The  cut- 
ter arbor  is  provided  with  tongues  at  either  end, 
which  fit  in  the  corresponding  grooves  in  the  two 
cutter  spindles.     Bolts  passing  through  the  cutter 
spindles  enter  holes  tapped  in  the  end  of  the  arbor.     When 
these  bolts  are  drawn  up  the  two  spindles  and  the  arbor  form 
a  solid  continuous  spindle.     This  construction  may  be  under- 
stood by  studying  Kg.  2  and  the  two  halftones.     In  removing 
the  arbor  the  bolts  are  loosened  and  the  arbor  is  drawn  out 
toward  the  front.     All  of  the  gears  shown  are  provided  with 
guards  which  have  been  removed  in  taking  the  photograph  in 
order  that  the  drive  may  be  more  easily  understood. 


Fig.  2.    Spindle  Driving  Mechanism  of  the  Walcott  RackCutter. 

As  shown  in  Fig.  3,  the  feeding  mechanism  is  driven  by  a 
pair  of  four-step  cones,  of  which  the  driver  is  connected  by  a 
swinging  train  of  gears  to  a  shaft  in  the  spindle  driving  train. 
A  reach  rod  whose  length  is  adjustable  by  means  of  a  turn- 
bolt  is  provided  to  keep  the  belt  tight.  The  push  pin  shown 
at  the  left  of  the  cone  in  the  knee  controls  a  change  of  feed 
so  that,  with  the  cones,  eight  different  rates  are  provided  in 
all.  Suitable  clutches  and  gearing  located  within  the  knee 
and  operated  by  adjustable  dogs  provide  for  a  slow  forward 
feed  and  a  quick  return  after  the  cutting  has  been  completed. 
As  the  forward  feed  again  commences,  the  work  is  indexed, 
thus  being  automatic  in  all  its  actions.  The  indexing  mech- 
anism is  driven  by  a  separate  quarter  turned  belt  from  the 
countershaft;  the  driving  pulley  is  shown  near  the  base  of 
the  machine  in  Fig.  1.     Two  sets  of  change  gears  are  provid- 
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ed;  the  one  on  the  longitudinal  feed  screw  of  the  table  is 
changed  to  suit  the  pitch  of  the  rack  being  cut,  while  another 
set  mounted  at  the  front  of  the  mechanism  is  changed  to 
agree  with  the  number  of  teeth  being  cut  at  one  time.     If.  for 


FRESH  FROM  THE  PRESS. 


The  Analysis  and  Softening  of   Boiler  Feed-wateb.     By   Edmund 
and  Fritz  Wehrenfennig.     Translated  from   the  German  by  D.  W. 
Patterson.     290  pages.  6  by  9  inches,  and  171  cuts.     Published  by 
John  Wiley  &  Sons.  New  York.     Price  S4.00. 
,.-.  ^..i.  V,-  ».„«    ,;„,      »!,„  This  book   in   review  is  of  the  second  edition,   and  is,  perhaps,  the 

instance,    four   6-pitch    teeth   are   being   cut   at    one   time   tne      „,pg^  valuable  treatise  on  the  subject  of  boiler  feed  water  analysis  and 

gears  at  the  front  will  be  set  for  four  teeth 
while  those  on  the  screw  will  be  set  for 
6-pitch.  The  indexing  mechanism  is  oper- 
ated entirely  by  positive  clutches  and 
gears,  there  being  no  friction  slip  to  get 
out  of  adjustment  and  consumed  power. 
For  centering  a  cutter  in  a  tooth  space 
already  cut,  the  index  gear  on  the  longi 
tudinal  screw  is  mounted  on  a  friction 
bearing,  which  can  be  tightened  by  means 
of  the  nut  shown.  With  the  nut  loosened 
the  table  may  be  set  at  any  required  point 
to  bring  the  cutter  and  tooth  studs  to  the 
proper  position.  The  gear  is  then  tight- 
ened and  the  indexing  proceeds. 

A  dog  at  the  front  of  the  table  operates 
a  lever  which  trips  a  chain  on  the  left  side 
of  the  machine,  not  plainly  shown  in  the 
cuts.  This  chain  is  connected  with  the 
countershaft,  as  was  before  mentioned,  and 
stops  the  machine  when  any  desired  posi- 
tion on  the  rack  has  been  reached  by  the 
cutter.  The  base  of  the  machine  is  formed 
to  act  as  an  oil  tank  and  is  provided  with 
an  oil  pump.  Suitable  arrangements  are 
provided  for  distributing  the  oil  over  the 
cutters  and  for  returning  it  to  the  tank. 
The  net  weight  of  the  machine  is  a  little 
over  5,000  pounds. 

OBITUARY. 

Dwight  Slate,  president  of  the  Dwight 
Slate  Machine  Company,  Hartford,  Conn., 
died  July  31  at  his  home  in  that  city.  He  was  born  May  29, 
1816.  Mr.  Slate  was  the  inventor  of  the  lathe  taper  attach- 
ment and  the  sensitive  drill  press  and  other  improvements 
of  machine  tools.  An  extended  biographical  sketch  of  Mr. 
Slate,  with  portrait,  appeared  in  the  July  issue. 

Daniel  B.  Wesson,  of  the  well-known  firm  of  revolver  man- 
ufacturers. Smith  &  Wesson,  died  at  his  home  in  Springfield, 
Mass.,  August  4.  Mr.  Wesson  was  born  in  Worcester,  Mass., 
in  1825.  He  was  closely  identified  with  the  early  improve- 
ment of  firearms  and  is  credited  with  the  invention  of  the 
metallic  case  ammunition  now  universally  used  in  all  breech- 
loading  small  arms,  but  this  is  disputed,  the  invention  being 
claimed  by  some  as  that  of  C.  D.  Leet  of  Springfield,  Mass. 
The  firm  of  Smith  &  Wesson  had  its  inception  in  1852  at  Nor- 
wich, Conn.,  but  the  manufacture  of  revolvers  did  not  begin 
in  Springfield  until  1857.  Tae  outbreak  of  the  Civil  War 
gave  a  great  impetus  to  the  business  and  it  became  very  suc- 
cessful. 

*     «     « 

PERSONAL. 

Frederick  Hitchcock,  of  Meriden,  Conn.,  has  been  made 
principal  of  the  Manual  Training  School  of  New  London, 
Conn. 

Redfield  Allen,  for  the  past  five  years  chief  draftsman  of 
the  engineering  department  of  the  Fore  River  Shipbuilding 
Co.,  has  resigned. 

John  W.  Pilling,  formerly  of  Waterbury,  Conn.,  has  been 
appointed  assistant  superintendent  of  the  mill  department  of 
the  Seymour  Mfg.  Co.,  Seymour,  Conn. 

H.  J.  Bachmann.  a  frequent  contributor  to  MACHI^^:BT,  has 
severed  his  connection  with  the  Mergenthaler  Linotype  Co. 
and  has  accepted  a  position  as  superintendent  of  the  Alton 
Mfg.  Co.,  of  New  York  City. 

H.  A.  Sedgewick.  for  several  years  superintendent  of  Gay  & 
Ward,  Inc.,  Athol,  Mass.,  and  later  connected  with  the  Union 
Twist  Drill  Co.,  successor  of  the  above  firm,  has  resigned  his 
position  to  become  superintendent  of  Madison-Kipp  Lubricator 
Co..  Madison,  Wis. 


Pig.  3.    Lett  Side  View  of  Walcott  Rack  Cutter. 

softening  now  available  in  England — thanks  to  Mr.  Patterson,  the 
translator,  who  had  found  it  invaluable  in  his  work.  Of  the  Wehren- 
fennigs.  the  first  named  is  chief  inspector  of  the  Austrian  North- 
western Railway  in  Vienna,  and  the  second  is  an  analytical  chemist 
and  director  of  factories  in  Eggenburg.  By  chapters  the  topics  are  as 
follows  :  Impurities  in  Feed-vi^ater  ;  The  Analysis  of  Water  ;  Prepara- 
tion of  the  Necessai-y  Chemicals  for  Water  Analysis  ;  The  Improvement 
of  Water ;  Determination  of  the  Amount  of  Reagents ;  Testing  the 
Softening :  The  Removal  of  Precipitate  from  the  Treated  Water  ;  The 
Accomplishment  of  Water  Purification  and  the  Separate  Arrangements 
Therefor :  Review  of  the  Development  of  Water-purifying  Plants ; 
Critical  Examination  of  Water-purifying  Plants  ;  Study  Concerning  the 
Installation  of  Water-purifying  Plants  ;  Report  on  Water-softening  by 
the  Society  of  German  Railway  Managers;  Method  of  Tabulating  Data. 
The  book  "is  of  special  value  to  railway  chemists  and  others  having 
to  do  with  purification  of  feed-water  for  locomotives.  This  subject  is 
becoming  a  most  important  one  in  railway  management,  and  we  shall 
expect  to  see  a  great  improvement  in  present  American  railway  prac- 
tice in  the  near  future.  The  book  is  cordially  recommended  to  all 
interested. 

NEW  TRADE  LITERATURE. 

National  Mch.  Tool  Co.,  208  Lawrence  Street,  Cincinnati,  O. 
Latest  pamphlets  issued  are  The  Verdict,  being  made  up  of  letters  of 
commendation  of  their  key-seating  tools  :  and  Improved  Speed  Chang- 
ers, devoted  to  description  of  the  new  and  distinctive  features  in  the 
design  of  speed  changers. 

Whitcomb-Blaisdell  Mch.  Tool  Co.,  134  Gold  Street,  Worcester, 
Mass.  Catalogues  of  Patent  Geared  Head  Lathes  and  Whitcomb 
Planers.  The  catalogues  are  arranged  with  a  general  description  in 
the  front,  followed  by  alternate  pages  of  description  and  illustration 
of  the  various  types. 

MANUFACTURERS'  NOTES. 

The  Bates  Forge  Co..  Indianapolis.  Ind..  are  making  a  large  addi- 
tion to  their  plant  that  will  double  their  capacity.  Most  of  the  new 
machinery  has  been  contracted  for. 

The  National-Acme  Mfg.  Co.,  Cleveland.  O..  announce  that  their 
New  England  office,  formerly  located  at  17H  Federal  Street.  Boston. 
Mass..  was  transferred  to  95  Liberty  Street.  New  York  City,  on  August 
1st.     Mr.  M,  M.  Brunner  continues  in  charge. 

The  Link  Belt  Machinery  Co..  Chicago.  III.,  under  its  new  name. 
the  Link  Belt  Co..  has  purchased  the  plants  and  all  other  assets  of 
its  associate  companies — the  Link  Belt  Engineering  Co.,  Philadelphia. 
Pa.,  and  the  Ewart  Mfg.  Co.,  Indianapolis.  Ind.  It  will  maintain  the 
offices  and  operate  the  plants  as  now  established. 

Mr.  Arthur  Appleton  has  been  made  resident  manager  of  the  New 
York  office,  at  45  Broadway,  of  Pawling  &  Hamischfeger.  Milwaukee. 
Wis.,  builders  of  traveling  cranes,  and  will  represent  this  firm's  in- 
terests in  and  about  New  York  City,  the  New  England  States  and 
Eastern  Canada.  Mr.  Appleton  was  formerly  associated  with  William 
Sellers  &  Co.,  Philadelphia,  for  many  years  as  traveling  salesman. 

The  Bath  Grinder  Co..  Fitchburg.  Mass..  has  been  reorganized  and 
incorporated  as  a  company  under  the  Massachusetts  laws  with  John 
Bath,  president  :  Arthur  Goodnow.  vice-president :  Robert  D.  Gould, 
treasurer.  The  capital  stock  is  $40,000.  of  which  $20,100  has  been 
issued.  The  concern  started  about  three  years  ago  with  only  two 
men  :  the  business  has  Increased  to  such  an  extent  that  now  the  entire 
first  floor  of  the  Putnam  Machine  Co."s  shop  is  required  for  the  busi- 
ness. The  number  of  eniployees  has  increased  to  twenty-five  and 
further  additions  to  the  force  shall  be  made  in  a  short  time. 
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BROWN  &  SHARPE  MANUFACTIRING  CO. 

PROVIDENCE,  R.  I.,  U.  S.  A. 


THE  B.&8.  SPIRAL  HEAD 

Rapid  and  Plain  Indexing  by  a  New  Method 


WHEREBY  THE  WORM  AND  WHEEL  ARE  NOT 
THROWN  OUT  OF  MESH 

CONVENIENT  AND   ACCURATE 


The  worm  wheel  has  a  long  hub  on  the  left-hand  side, 
which  is  split  at  right  angles,  longitudinally,  and  is  threaded 
with  a  fine  pitch  thread  (16)  to  engage  nut  C.  The  outer 
end  of  the  hub  is  tapered  to  correspond  with  the  internal 
taper  on  the  nut.  The  nut  C  is  operated  by  the  pinion  on 
shaft  B,  and  as  this  shaft  is  turned  with  a  wrench  about  9" 
long,  provided  for  the  purpose,  the  leverage  obtainable  is 
sufficient  to  close  the  hub  until  it  becomes  practically  a  part 
of  the  spindle. 

To  disengage  the  worm  wheel  A  from  the  spindle,  turn 
shaft  B  in   the  direction   indicated  by  arrow  until   nut  C  re- 
Stop  pins  are  provided  to  prevent  nut  C  running  off  the  thread. 


eases  the  hub  from  spindle. 


Write  for  DIFFERENTIAL  INDEXING  BOOKLET,  which  explains 
other  B.  %  S.  Spiral  Head  Features 
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The  Cincinnati  Ball  Ckank  Co..  1644-4C  Central  Avenue,  Cincin- 
nati, Ohio,  liave  purchased  the  cranli  and  machine  handle  business 
from  the  Schacht  Manufacturing  Co.,  and  will  continue  the  business  on 
a  very  much  larger  scale.  New  machinery  has  been  purchased,  and  at 
the  present  time,  the  new  firm  is  putting  out  over  double  the  capacity 

of  the  old  plant.  They  will  make  a  specialty  of  ball  cranks  and  ma- 
chine handles  of  every  description,  and  are  guaranteeing  prompt  de- 
liveries.     Mr.    Clifford    Greene    is    president    and    treasurer,    and    Louis 

Wessel,  vice-president  and  general  manager.  5Ir.  Wessel  has  had 
charge  of  the  manufacture  of  this  branch  of  the  Schacht  Manufacturing 
Co.'s  business  for  over  fifteen  years. 


MISCELLANEOUS. 

Advertisements  in  this  colamrif  25  cents  a  line^  ten  -words  to  a  'ine.  The 
monev  should  be  sent  with  the  order.  Answers  addressed  to  our  care  will  be 
forwarded.  Original  letters  of  recommendation  should  not  be  enclosed  to  un- 
known correspondents. 


A    MACHINIST   W.\NTED    in    e 
Levels.  Liberal  proposition.     Addre 


ry   shop    to  sell    my    Calipers    and 
I  E.  G.  SMITH  CO..  Columbia,  Pa. 


ARK  YOU  making  less  than  $25  or  ?30  per  week?  Mechanical  and 
Structural  Drawing  taught  by  experts.  Send  for  circular.  Low  tui- 
tion, inciudins  Free  Books.  Drawing  Instruments.  Lectures,  etc. 
COLUMBI.\  CORRESPONDENCE  SCHOOL,  Drexel  Building.  Phila- 
delphia, Pa. 

BE  A  DRAFTSMAN  making  $150.00  monthly  by  taking  individual 
instructions  from  chief  draftsman  of  large  concern,  who  will  in  few 
months'  home  study  equip  you  fully  with  complete  technical  and 
practical  knowledge  enabling  you  to  start  at  S20 — $30  weekly  salary 
and  ranldiy  advancing.  Furnish  tools  free  of  charge  and  steady  posi- 
tion when  completed.  Reasonable  terms  and  success  guaranteed.  Best 
ti-ade  with  best  future.  Address  Chief  Draftsman,  Div.  21,  Eng's. 
Equip't  Co.    (Inc.),  Chicago. 


"DIES  AND  DIE  MAKING." — A  practical  book  $1.00.  Send  for 
Index  sheet.     J.  L.  LUCAS.  Bridgeport.  Conn. 

DIMENSIONS  OF  PIPE,  FITTINGS  AND  V.\LVES,  50  cents.  Chap- 
ter on  Lettering-  25  cents.  Our  Industrial  JIagazine,  10  cents  a  copv. 
THE    BROWNING    PRESS,    Colllnwood,   Ohio. 

DRAFTSMEN  AND  MACHINISTS.— American  and  foreign  patents 
secured  promptly  :  reliable  researches  made  on  patentability  or  validity, 
twenty  years'  practice;  registered:  responsible  references,  EDWIN 
GUTHRIE,   Corcoran   Building,   VV'ashington,  D.   C. 

DAILY  BULLETINS  of  vacant  positions  for  draftsmen,  foremen,  en- 
gineers, superintendents  and  salesmen.  Stamp.  CLEVELAND  EN- 
GINEERING AGENCY,  Rose  Building,  Cleveland,  Ohio. 


DRAUGHTSMEN. — Mechanical,  electrical,  structural,  architectural, 
who  can  do  flrst-class  work  on  the  board  are  at  a  premium.  In  a  re- 
cent issue  of  "Opportunities."  our  monthly  publication,  we  listed  104 
positions  for  draughtsmen  at  salaries  of  $900-82,500.  There  are  at  least 
three  times  that  number  listed  to-day  at  our  twelve  offices.  Sample 
copv  of  "Opportunities"  is  free  for  the  asking.  It  may  pave  the  way 
for  large  success.  Write  us  to-day.  HAPGOODS,  305  Broadway, 
New  York. 


FIRST  CLASS  TOOLMAKER  desires  position  outside  of  shop, 
dress  Box  79,  care  Machinery,  66  West  Broadway,  New  York. 


Ad- 


FOR  SALE.— Glass  test  bars  5-16  inch  bv  H4  inch  by  7  Inches  long, 
$3.50.  Knife-edge  squares  and  straight  edges.  All  tools  guaranteed. 
Address  "Scottv."  care  Machinery,  66  West  Broadway,  New  York. 


FOR  SALE. — Cyclopedia  of  Engineering.  Four  volumes,  bound  in 
half  morocco,  slightly  used.  Cost  SIS. 00.  Will  sell  for  $4.00.  Ad- 
dress Box  81.  care  MiCHiNEHY.  06  West  Broadway,  New  York. 

FOR  SALE. — A  slightlT  used  engineering  library,  bound  %  leather. 
Ten  volumes.  Cost  $8.00".  Will  sell  for  $15.00.  Address  Bos  82,  care 
Machinery.  66  West  Broadway,  New  Y'ork. 

FOR  SALE. — 1  punch  of  the  cam  and  lever  type,  belt  driven  gag 
block  engaged  and  hand  withdrawn.  The  reach  of  this  punch  is  24 
inches  from  back  of  throat  to  center  of  punch ;  capacity  1-inch  hole 
in  ^i-inch  plate,  in  first-class  condition,  .ilso  a  lot  of  shop  supplies, 
list'of  which  will  be  furnished  on  application.  J.  H.  Borden,  Pier  Agt., 
American   Radiator  Co.,  282-2S4   Michigan  Avenue.   Chicago,   111. 

FOREMEN,  draftsmen,  tool-makers,  will  find  positions  promptly  se- 
cured through  MacGregor's  Engineering  Agency,  432  Main  Street, 
Springfield,  Mass.     Apply  to-day. 

"HAWKINS'  ENGINEERS'  LIBRARY"  gives  complete  instructions 
on  the  successful  care  and  operation  of  steam  and  electrical  plants. 
Hishlv  endorsed.  Write  to-day  for  free  catalogue.  Theo.  Audel  &  Co., 
63  Fifth  Ave..  New  York  City. 

HELP  WANTED. — Competent  night  foreman  over  about  20  machine 
tools,  gas  engine  work.  Must  1>?  familiar  with  reduction  of  costs,  have 
had  experience  in  the  handling  of  men.  and  between  the  age  of  25  and 
40.  Chance  for  promotion  if  ability  is  shown.  Present  salary  $3.50 
per  day.     WITTB  IRON  WORKS  CO..  KANSAS  CITY,   .Mo. 

HELP  WANTED. — A  competent  tool  maker  familiar  with^gas  engine 
jigs,  templates,  etc.  ;  also  a  competent  test  floor  man.  Address  Box  72, 
care  M.\chinery,  66  West   Broadway,   New  York. 

PETTEY'S  PERFECT  POCKET  PAPER  PERFORATOR  punches 
Data  Sheets  for  filing.  Always  on  your  key  ring.  15  cents  each,  two 
for  25  cents.  Write  now.  Agents  wanted.  J.  O.  PETTY,  Belvidere, 
111. 

PATENTS. — H.  W.  T.  Jenner,  patent  attorney  and  mechanical  ex- 
pert. 608  F  Street,  Washington,  D.  C.  Established  1883.  I  make  an 
examination  free  of  charge,  and  report  if  a  patent  can  be  had  and  ex- 
actly how  much  it  will  ccst.  Send  for  circular.  Member  of  Patent 
Law  Association. 


RUNNERLESS  SLIDE  RULES, 
tions  for  using.  Price  $3.50-.  F. 
Orange,  N.  J. 


Celluloid   covered.      Full    Instruc- 
!".   Nickel.   27   Winans  street,   East 


TWO  MEN  OF  EXPERIENCE  wish  to  correspond  with  manufactur- 
ers of  various  kinds  of  material,  machinery  and  supplies,  wlio  are 
desirous  of  making  a  connection  for  active  representation  to  the  manu- 
facturing and  jobbing  trade  in  the  Central  West.  Address  Box  77, 
Care  Machinery,  66  West  Broadway.  New  York. 

WANTED. — Wormc-.  Spirals  and  Screws  to  cut.  We  are  equipped 
with  special  machines  for  milling  these  parts.  Get  our  prices  on  some 
of  your  difficult  jobs.     Address  PARSONS  &  LANE,   Sodus,  N.   T. 


WANTED. — Agents,  machinists,  tool  makers,  increase  your  salary. 
Sell  Saunders'  enlarged  Hand  Book  for  Practical  Mechanics.  A  pocket- 
manual  guaranteed  to  fill  the  bill  as  a  ready  reference  and  to  contain 
more  rules,  shop  kinks,  than  all  the  other  mechanical  books  bound  to- 
gether in  one  volume.  Secrets  from  note  books  of  best  mechanics  in  the 
country  will  figure  out  by  simple  arithmetic  problems  you  run  up 
against  every  day  in  the  shop.  Price,  postpaid.  $1.00  in  "cloth.  $1.25 
in  leather  with  fiap.  Agents  make  big  profits.  Send  for  list  of  books. 
E.    H.   SAUNDERS,   216  Purchase  Street,   Boston.   Mass. 

WANTED. — First-class  machinists,  molders  and  pattern  makers,  also 
structural  template  workers  and  structural  iron  workers.  We  are 
daily  increasing  out  business  and  will  consider  applications  from  com- 
petent mechanics  in  the  above  branches  of  our  business.  Address,  with 
references,  Minneapolis  Steel  and  Machinery  Co..  Minneapolis.  Minn. 

W.\NTED. — By  the  Bickford  Drill  &  Tool  Co.,  Cincinnati,  Ohio,  ex- 
perienced tool  maker,  vise  and  scraper  hands. 

WANTED  AT  ONCE.— Die  Sinkers,  steady  work  at  50  cents  per  hour. 
Also  several  good  trimmer  makers.  Address  P.  O.  Box  686,  Rich- 
mond,  Va. 

WANTED. — A  man  to  act  as  master  mechanic  and  to  superintend 
the  designing  of  all  tools  and  fixtures  for  the  Interchangeable  and 
economical  manufacture  of  large  quantities  of  automobiles.  Steady 
position  to  right  man  with  one  of  the  largest  automobile  manufac- 
tt:rers.  Address  Box  78,  care  Machinery,  66  West  Broadway,  New 
York. 

WANTED. — Back  numbers  of  Machinery  and  American  Machinist, 
from   January.   1900.    to   December.    1905.      State   price.      T.    J.    V.   W., 


Suite  412.  Arbuckle  Building.  Brooklyn.   N.  Y. 


WANTED. — Superintendent  who  is  a  practical  machinist.  State 
age.  experience,  wages  wanted  and  references.  Begin  at  once.  Ad- 
dress Box  SO.  care  Machinery.  66  West  Broadway.  New  York. 

W.\NTED. — One  Cleveland  Automatic  Screw  Machine  with  spindle 
capacity  of  from  one  to  two  inches,  one  inch  size  preferred.  Must  be 
present  style,  construction  and  in  good  order.  Give  serial  number, 
price  and  full  particulars.     L.  C.  Smith  &  Bros.  Typewriter  Co.,  Syra- 


cuse. N.  \. 


WANTED. — Die  sinker  thoroughly  experienced  on  Drop  Forge  Dies. 
Permanent  position  at  good  wages,  guaranteed  capable  man.  competent 
to  lay  out.  design  and  estimate  upon  all  classes  of  drop  forge  work. 
Address  Box  83.  care  Machinery,  66  West  Broadway.  New  York. 
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Planing 

105  i 
Minutes 


Milling 

5U 
Minutes 


No.  4  Plain  ''Cincinnati"  Motor-Driven  Miller. 

These  are  grey  iron  castings  lo^"  wide.  The  operation  shown  takes 
a  cut  3-16"  deep  across  the  top  surface  and  the  two  edges,  and  also 
cuts  the  S/^  X  i"  slot  from  the  solid,  with  cutters  8",  33/2",  and  534" 
diameter,  all  at  one  time,  at  a  table  travel  of  4.2"  per  minute.  The  time 
on  this  operation,  including  chucking,  is  15.6  minutes.  The  average 
time  for  milling  one  piece  complete  is  51)^  minutes.  Former  planing 
time,  105I4  niinutes.     The  miller  saves  more  than  half  tJic  planer  time. 


AB.E  YOU   USING  CINCINNATI   MILLERS? 
>V£    ARE    MILLING    SPECIALISTS. 


The  Cincinnati  Milling  Machine  Company 

CINCINNATI,   OHIO.  U.  S.  A. 

European  ^^fK/i— Schuchardt  &  Schutte,  Berlin,  Vienna,  St.  Petersburg,  Stockholm.  Alfred  H.  Schntte,  Colo.cme,  Brussels,  Liege, 
Milan,  Paris,  Turin,  Barcelona  and  Bilbao.  Chas.  Churchill  &  Co.,  London,  Birmingham,  Manchester,  Xewcastle-on-Tyne  and 
Glasgow.    Canadian  ^^^■w/i— Williams  &  Wilson,  Montreal.    H.  W.  Petrie,  Toronto. 
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UPRIGHT  DRILLS—12  to  42  inch,  with  and  without 
Tapping  Attachment 


RADIAL  DRILLS— 254,  3S4  and  S  foot  Arms 


Reliable: 

TOOLS 

The  kind  that  ^\•ill  do  your  work  accurately, 
quickly,  and  stand  the  strain  of  hard,  contin- 
uous   service — such   are   those    forming  the 

'HAMILTON* 

line.  Designed  and  constructed  to  meet  the 
requirements  of  present-day  manufacturing, 
they  are  in  successful  use  in  all  parts  of  the 
country.      If  you  need 

LATHES,  PLANERS,  SHAPERS, 
UPRIGHT  AND  RADIAL  DRILLS, 

write  us,  and  full  information  will  be 
promptly  sent. 


Hamilton  Machine  Tool 
Company 

HAMILTON,  OHIO,  U.S.A. 

PHILADELPHIA  STORE,  622  Arch  St. 


PLANERS—Spur  and  Spiral  Qeared,  30  to  96  inches  between  housings 


CRANK  SHAPERS-.16,    20  and  26  inches 
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For  Your 


Pattern  Shop! 


Ji 


ijj 


CORRUGATED  STEEL  FASTENERS 


WOOD  AND  LEATHER  FILLET 


To  make  good  patterns,  good  fillet  is  as  necessary  as  are 
good  tools.  We  are  offering  a  fillet  which  we  giiarantee  in 
every  way — quality,  flexibility,  shape,  etc.,  and  to  prove  our 
statement  we  are  anxious  to  send  you  a  sample  piece  for  exam- 
ination and  trial. 

Can  also  furnish  Wood  Fillet  made  of  selected  and  thor- 
ouofhlv  seasoned  stock. 


METALLIC  LETTERS  AND  FIGURES 


PLATE  nOWKLi 


SHOULDER  DOWELS 


PEG  AND  CUP  DOWELS 


Let  US  send  you  a  special  group  of  printed  matter  describing  the  above, 
also  such  staple  items  as  Glue,  Dowels,  Nails,  Sandpaper,  Hand  Screws  and 
Clamps,  Carving  Tools,  Saws,  Planes,  and  other  items  necessary  to  a  well 
equipped  pattern  shop. 

Please  be  sure  to  mention  '^Special  Group  No.  2016.'' 

HAMMACHER,   SCHLEMMER    &   CO. 

HARDWARE,  TOOLS  AND  SUPPLIES 

N  E  \V     YORK,     SINCE     1848 


4th  Avenue  and  13th  Street 


(Block  south  of  Union  Square) 
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THE  LUCAS 

(o/  CLEVELAND) 

"PRECISION" 

BORING,  DRILLING  AND  MILLING  MACHINE 


THIS  IS   OUR.  NEW  NO.  3  MACHINE  "WITH  4-INCH   SPINDLE 

Same  construction  as  our  No.  1 

SEE  THE  DEEP  BOX  BED 

requiring  no  foundation,  so  that  the  machine  can  be  located  on  axy  floor,  up- 
stairs OR  DOWN,  and  be  moved  from  one  location  to  another  at  small  expense. 

PRECISION  SCREWS  AND  GRADUATED   DIALS 

producing  accurate  work  without  jigs,  or  accurate  jigs  at  low  cost. 

NO  RE-SETTING  OF  WORK 

for  different  operations,  saving  time  and  money. 

POWER,  ACCURACY,  VERSATILITY,  EASE  AND  QUICKNESS  OF  HAND- 
LING, whether  the  work  weighs  pounds  or  tons. 

QUICK  RUNNING  GEARED  FEEDS  OF  UNUSUAL  RANGE 
fine  enough  for  small  cutters;  coarse  enough  for  large  cutters. 

LONG  POWER  CROSS  FEED.     (Vertical  power  feed  to  order.) 

YOKE  REMOVABLE 

for  long  work  without  impairing  stiffness  or  accuracy  of  machine  in  any  respect. 
Designed  for  application  of  gear  drive  or  motor  drive  without  constitutional 
changes. 

CALL  AT  OUR  WORKS  AND  SEE  FOR  YOURSELF  OUR  FACILITIES  FOR 
PRODUCING  ACCURACY. 

Lucas  Machine  Tool  Co.,  Cleveland,  0.,  U.S.A. 
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"OWEN" 
MILLERS 
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This  is  our  new  No.  2-A  Universal  Miller,  especially  designed  to  meet  the 
most  modern  manufacturing  requirements  of  high  speed  milling. 
Gear  Drive,  the  feed  being  positive  and  automatic. 
Thirty-two  changes  of  feed  are  obtained  without  shifting  a  belt  or  gear. 

Special  circular  upon  request 

TheOwenMachineToolCompany 

Springfield,  OHio,  U.  tS.  A. 

AGENTS— Vandyck  Churchill  Co.,  New  York  and  Philadelphia,  Pa  Chandler  &  Farquhar  Co.,  Boston,  Mass.  O.  L.  Packard  Machinery 
Co.,  Chicagro.  111.  Syracuse  Supply  Co.,  Syracuse,  N.  Y.  C.  C.  Wormer  Machinery  Co.,  Detroit,  Mich.  Fairbanks  Co..  Pittsburg,  Pa. 
Patterson  Tool  and  Supply  Co..  Dayton,  O.     Keith-Simmons  &  Co.,  Nashville,  Tenn.     Gibbens  &  Stream,  New  Orleans,  La.     Marshall  T 


Huschart  Machinery  Co.,  St.  Louis,  Mo.     Zimmerman- Wells-Brown  Co.,  Portland,  Ore.     Alfred  Herbert,  Ltd.,  Coventry,  England,  and 
Paris,  France.     DeP'ries  &  Co.,  Akt,  Ges.,  Dusseldorf,  Germany,  and  Milan,  Italy. 
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ACCURATE  MACHINE  TOOLS 

Engine  Lathes  from  lO  to  42-incl\  Swing. 
Drills,  Key-seaters,  and  Cxitting'-off  Machines. 


MASSIVE  36-INCH  TRIPLE  GEARED  ENGINE  LATHE.      Gears  cased.) 


24-INCH  BORING  AND  FORMING  LATHE. 

THERE  has  probably  never  been  a  time  in  the  history  of  machine  tools  when  there  was  so  much  need 
of  a  machine  for  doing  special  work  as  at  the  present  time. 

In  every  manufacturing  plant  of  any  size,  large  numbers  of  small  parts  have  to  be  bored  and 
formed,  and  every  shop  requires  one  or  more  machines  suited  for  this  work. 

In  view  of  the  great  demand  for  a  machine  to  do  this  class  of  work,  we  have  recently  brought  out  a 
24-inch  Turret  Head  Boring  Lathe,  with  Geared  Friction  Head  and  Power  Cross  Feed  to  the  Turret,  which 
is  well  adapted  for  doing  all  classes  of  work  within  its  capacity,  in  both  boring  and  forming. 

These  machines  can  be  secured  through  leading  machinery  dealers  in  all  large  cities  of  the  world. 
For  further  particulars  address, 

The  W.  P.  Davis  MacHine  Company 

120-128-13O  Mill  Street.  ROCHESTE-R.  N.  Y. 
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Becker-Brainard 
Plain  Milling'  MacHine  No.  7 

A  powerful  machine  designed  for  general  manufacturing  purposes  and  particularly 
well  adapted  for  electrical  work,  the  manufacture  of  guns,  sewing  machines,  type- 
writers, bicycle  and  motor  parts.  The  construction  of  the  whole  machine  makes 
for  stability — the  table  is  extra  heavy,  spindle  is  made  of  hammered  crucible 
steel,  upright  column  is  cast  solid  with  the  bed  and  heavily  braced,  and  the  driv- 
ing gears  are  connected  by  a  heavy  link  so  arranged  that  they  are  undisturbed 
by  any  changes  in  the  position  of  the  spindle.  Every  improvement  promoting 
power  and  convenience  has  been  embodied.  At  a  slight  additional  cost  an 
automatic  oiling  apparatus  is  provided — the  engraving  showing  the  machine  with 
cabinet  leg  containing  the  oil  reservoir  and  necessary  oil  pump  and  fittings. 

Jf  interested  write  the  word  '"  DAGSTA  R"  on  a  postal. 

BECKER-BRAINARD  MILLING  MACHINE  CO. 

HYDE   PARK,   MASS.,   U.  S.  A. 


42 


MACHINERY. 


September,  IPOG. 


It  is  the  Planing  Cutter  that  mahes  the  GearShaper 
so  Valuable  from  the  Standpoint  of  the  Designer 


By  its  aid  he  is  able  to  adopt  valuable 
designs  heretofore  considered  desirable 
but  impracticable.  The  possibilities  of 
the  planing  cutter  on  internal  and  cluster 
gears  will  suggest  its  value  on  any  work 
where  it  is  desirable  to  plane  up  to  a 
shoulder  or  into  a  narrow  recess.  If  you 
are  a  designer,  write  us  for  further  infor- 
mation regarding  this  feature. 

If  you  are  a  shop  man,  and  your  floor 
space  is  valuable  or  your  gear  cutting 
behind,  remember  that  two  Gear  Shapers 
will  do  the  work  of  three  rotary  type  ma- 
chines. 

If  you  are  the  proprietor  and  divi- 
dends appeal  to  you,  remember  that  a 
Gear  Shaper  would  reduce  the  cost  of 
your  gear  cutting  25  to  50  per  cent. 

Whatever  your  position,  remember 
that  these  same  gears  run  very  smoothly, 
because  all  imperfections  of  the  cutter  are 
ground  away  after  it  is  hardened. 

The  machine  shown  herewith  has  a 
capacity  of  24"  diameter,  4"  face,  3  pitch. 
Ask  about  the  larger  model. 


THE  FELLOWS  GEAR  SHAPER  COMPANY 

25  Pearl  St.,  Springfield,  Vt.,  U.  S.  A. 

Foreign-  Agents:  Henry  Kelley  &  Co.,  Manchester,  England.  M  Koyemann.  Dusseldort,  Germany.  Ph.  Bonvillain  and  E.  Ronceray, 
Paris.  France.  White,  Child  &  Beney,  Vienna,  Austria.  Walter  S.  Stone  &  Co.,  Yokohama,  Japan.  The  C.  &  J.  W.  Gardner  Co.,  St.  Peters- 
burg, Russia. 


Special  Drop 
Forg'in^s 

Are  you  in  need  of  Dies  for  something  out- 
of-the-ordinary  in  this  line  ?  Write  us  about 
it.  We  have  the  equipment,  the  experience 
and  the  knowledge  for  such  work — and  can 
guarantee  satisfaction.  The  right  thing  at 
the  right  price. 

Send  us  your  enquiries.    Estimates  furnished. 


We  are  Specialists  on  Special  WorR 

We  can  furnish  Metal  Stampings,  Dies  for 
Sheet  Metal  Articles  of  all  kinds,  special 
Drawn  Steel  or  Brass  Work,  special  Machine 
Parts — in  fact  we  are  prepared  to  manu- 
facture special  articles  of  every  variety. 

National  Tool  (SI 
Stamping'  Co., 

MTayne  Junction,  PHiladelphia,  Pa. 
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OVEN  FURNACES 

For  Hardening'  and  Annealing'  Metal  Work 


Are  more  satisfactory  than  Muffle  Furnaces 
because  of  the  more  direct  action  of  the  heat, 
and  the  presence  in  the  heating  chamber  of 
the  products  of  combustion  which  prevent  ox- 
idization. Designed  to  heat  square  or  oblong 
space  of  any  desired  dimensions,  uniformly 
and  to  any  temperature  required. 

Oven  Furnace  No.  i,  as  shown,  is  a  popu- 
lar size  for  work  of  this  character,  and  has  a 
heating  space  i8"x  i6"x  6",  inside  measure- 
ment, with  entrance  12" 
x6".  We  make  a  full 
line  of  Oven  Furnaces 
in  various  sizes. 


Oven  Furnace  No.  1 


Gas  Blast  Forges 


Positive  Pressure 
Blower 


Are  both  convenient  and  eco- 
nomical. They  heat  the  work 
quickly,  uniformly,  with  little 
or  no  scale  and  no  danger  of 

overheating  the  stock.  They  are  always  ready, 
developing  the  required  amount  of  heat  in  a  few 
minutes,  and  are  invaluable  in  the  machine  shop  for 
tool  dressing  and  forging,  and  for  the  production  of 
small  forgings  in  quantities  and  drop  forging. 


Write  us  your  heating  needs.      Catalogue  free. 


Tool  Room  Forge  No.  2 

Air  Blast  under  pressure  of  One  Pound  to  tHe  square  incK  is 
Indispensable  for  tHe  operation  of  our  Furnaces. 

Our    Blo'wers    are    perfectly   constructed,    durable,    noiseless, 
and  'v«rill  produce  the  required  blast  -with  least  cost  for  po'wer. 

AMERICAN  GAS  FURNACE  CO. 

23  JOHN   STREET,   NEW  YORK 

AGENTS:  Chas.  Churchill  &  Co., Ltd.,  London.  BirminBrham,  Manchester.  Glasgow.  Schuchardt  &Schutte,  Berlin,  Vienna,  St.  Petersburg, 
Stockholm.    Alfred  H.  Schutte,  Cologne,  Brussels,  Milan,  Bilbao. 

Chicago,  Machinists'  Supply  Co.,  16-18  South  Canal  St.    St.  Louis,  W.  R.  Colcord  Co.,  811-823  North  Second  St.,  and  Gas  Companies  in 

nearly  all  Cities  and  Manufacturing  Towns. 
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National  Lag'  Screw  Gimlet  Pointer 

A  machine  for  pointing  and  threading  the  points  of  lag  or  coach  screws,  the 
features  of  which  are:  large  output,  quality  and  u7iiforniity  of  points  produced, 
and  quick  adjustments. 

We  commend  it  to  the  trade  as  a  tool  that  has  already  proven  itself,  and 
invite  correspondence  from  manufacturers. 


ALSO 

Hot  Pressed  Nut  Machines 
Bolt  Heading  Machines 
Forging  Machines 
Bolt  Cutters 
Nut  Tappers 


I  ATIONAL  MACHINERY 
TIFFIN. QHIO.US  I 


Foreign  Agents: 
Buck  &  Hickman.  Ltd.,  London,  Birmingham, 

Manchester,  Glasgow. 
Fenwick,  Freres&Co.,  Paris,  Liege,  Brussels. 
De  Fries  &  Co.,  Dusseldorf,  Berlin. 
Takata  &  Co.,  Tokio. 
A.  B.  Horn,  Havana,  Cuba. 
White,  Child  &  Beney,  Vienna,  Austria. 


A 

Subject 

for 

Reflection 


This  is  a  reproduction  from  a  photograph  of  a  gas  engine  valve  made  from  the  new 
"MONEL  METAL."  It  is  bright  as  a  mirror,  as  the  reflection  of  the  section  of  screw 
in  the  face  of  the  valve  makes  plain — and  it  stays  bright.  The  fact  that  this  metal  is 
NON-CORROSIVE  especially  adapts  it  for  gasoline  and  automobile  motor  valves,  and 
is  a  feature  that  should  be  carefully  considered  by  builders  of  gas  or  gasoline  engines. 

"MONEL  METAL" 

is  a  natural  alloy  of  nickel  and  copper  and  has  superior  advantages  which  we  shall  be 
glad  to  explain  more  fully  on  request. 

A.  P.  Witteman  &  Co.,  1223-1225  Spring  St.,  Philadelphia,  Pa. 

Eastern  Selling  Agents :   Burgess  High  Speed  Steels,  Burgess  Tool  Steels  and  Cyclops  Steels. 
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VALVES 

For  Gas  and  Gasoline 
Eng^ine  Manufacturers. 

You  no  doubt  are  interested  in  a  proposition  that  will 
deliver  to  your  shop  valves  that  are  made  right  to  your 
blue  print  ready  for  grinding  and  assembling — saving 
you  the  annoyance  of  making  or  buying  your  forg- 
ings  and  machining  them — you  get  your  valves  when 
you  want  them  and  best  of  all  at  a  decided  saving  in  cost. 
That's  our  proposition  in  a  nutshell. 

For  Automobile  Engine  Manufacturers  we  use  nickel 
steel,  w^hen  specified,  which  without  doubt  is  the  best 
known  metal  for  valve  duty  in  high  speed  engines — we 
also  make  valves  from  a  good  grade  of  machinery  steel. 

You  will  save  money  by  using  our  valves  and  an 
investigation  before  placing  your  next  orders  will  con- 
vince you. 

The  Cleveland  Cap  Screw  Co., 

CLEVELAND,   OHIO 


I 


r 
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DON'T  TAKE  OUR  WORD  FOR  IT — 

Disregarding  what  users  say  for  MERRELL  PIPE  THREADING  AND  CUTTING  MACHINES:  putting  aside  all 

that  ire  say  for  our  machines,  and  taking  nobody's  word  that 
the  MERRELL  is  best — we  want  you  to  simply  try  this  ma- 
chine. And  it  will  speak  for  itself — will  show  that  the  kind 
words  said  about  it  are  triie. 

We  know — we  do  not  believe — ice  know  by  what  it  has  done 
for  others  that  this  combined  hand  and  power,  stationary  or 
portable  MERRELL— No.'s  5%-^%  and  Q}i-n%  is  today'the 
greatest  pipe  threading  and  cutting  machine  placed  before 
manufacturers. 

That  is  why  we  trill  give  you  this  machine  for  one  month 
absolutely  free  trial. 

This  is  what  it  will  do : — 

It  will  thread  and  cut  any  size,  steel  or  iron,  rough  or  smooth 
■itock.  perfectly 

It  will  cut  off  any  kind  or  size  made  quicker  than  any  other 
machine  made. 

It  can  be  used  as  a  hand  or  power  driven  machine,  or  the 
head  may  be  removed  and  used  as  a  portable  hand. 

With  this  MERRELL  it  is  possible  for  one  mow  to  cut  and 
thread  eight  and.  twelve  inch  pipe,  easier,  quicker  and  far  more 
satisfactorily  trhen  used  as  a  hand  machine,  than  ivith  any 
other  machine  made. 

It  has  our  standard  adjustable  quick  opening  and  closing  die 
heads,  and  improved  cutting  knife.  The  Chasei-s  may  he  re- 
leased from  threading  while  the  machine  is  in  motion,  opened 
to  permit  the  pipe  being  cut  off  and  closed  instantly  and  posi- 
tively. 

It  has  our  improved  Vise.  The  Chasers  mil  cut  any  style  or 
pitch  of  thread  either  right  or  left.  It  mil  cut  over  and  under 
stayidard  sizes. 

Tight  Joints  are  assured  because  the  thread  is  not  torn  by 
backing  off. 
information.     Interesting  literature  free  for  the  asking. 

THE  MERRELL  MFG.  CO.JOLEDO,  0 


^ 
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Morton  Draw  Cut  Shapers 


This  is  Morton's  Electrically  Driven 
Draw  Cut  Shaper,  and  it  is  built  right 
too — stopped  or  started  instantly  by 
friction  clutch. 

It  has  accuracy  and  power,  and  will 
save  50  per  cent,  in  the  time  of  machin- 
ing many  pieces  of  work  over  ordinary 
methods. 

Pillar  Shapers  built  in  sizes  from 
24"  to  48"  stroke.  Traveling  Head 
Shapers  from  36"  stroke  to  6',  with  any 
length  of  bed  to  suit  requirements.  We 
also  build  special  Shapers  for  frog  and 
crossing,  and  steel  foundry  work. 

Proof  of  Merit :  We  have  custo- 
mers using  from  four  to  ten  of  these 
shapers  of  different  sizes  in  their  works, 
and  still  ordering  more. 


When  you  read  this,  j'lisf  zcj'ite  for  photographs  and  descriptive  matter. 

MORTON  MANUFACTURING  CO.,  Muskegon  Heights,  Mich. 


Binder  for  MACHINERY'S  Data  Sheets 

^^^^            The    Data    Sheet    Supple- 

ments   issued   with    Machin- 

^        1 

ery    during    the     past    four 

years    comprise    nearly    200 
pages   of   mechanical   tables, 
charts  and   diagrams    especi- 
ally   valuable     because     the 
data  represents   actual   prac- 
tice— not  theorv. 

^^^^^^^^^^^■F                      ' '^  ^n^HI^^^^^^^^^^^^^^^^^I 

Every  one  of  these  supple- 
ments has  been  reprinted  in 

response  to  trrgent  demands, 
some  of   them    twelve  times, 

and    if    you    haven't    saved 

yoiu^s,  you  can  get  the  com- 
plete   set    ncnu    under    Offer 

Xo     T.. 

This     red     cloth      binder. 

gotten  up  in  response  to  the 
wishes  of  hundreds  of  read- 

ers, is    open   back,  measures 

^^^^^^^^^^     ^^H 

6j4  xq\    and  costs  only  35 
cents   delivered.      It   enables 

^^^^^^Jg-ES^v .    _M^^^^I 

you  to  save  the  Supplements 
and  to  index  them  any  wav 

^^^^^^^P                   you  please. 

THE  INDUSTRIAL  PRFSS,  66-70  West  Broadway,  New  York 
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Motor  Driven 
Exhaust  Fans 


LARGE   STOCK. 
All  sizes  to  72-inch. 
Immediate  Shipnent. 


Write  at  once  for  Bulletin  No.  i2-C. 


Consult  the  Map. 
Write  our  nearest  House. 


STERN   E 

a      ■     v)         -^W-^-J  S  SI  PAUL 


DES  MOINES  1    5l 


!CTt?ICAU  APRApAtUS 
^ J _s AN C>  5 UP E^^LESjAi 


HEAVY  DUTY  SHAPERS 


Plain  Crank  Shapers 
Back  Geared  Crank 

Shapers 
Geared  Rack  Shapers 
Traverse  Shapers 

CATALOGUE  ON  REQUEST 

The  Cincinnati 
Shaper  Company 

Garrard  Ave.  and  Elam  St. 
CINCINNATI,  OHIO 

The  Largest  Exclusive 
Manufacturers  of  Shapers 


24-inch  Back  Geared  Crank  Shaper- 


AGENTS— Manning,  Maxwell  &  Moore,  Inc., 
New  York.  Chicago,  Boston,  St.  Louis.  Cleve- 
land ;  Brown  &  Zortman  Mchy.  Co.,  Pittsburg  ; 
W.  E.  Shipley,  Philadelphia;  The  National 
Supplv  Co..  Toledo,  O.;  C.  W.  Burton,  Griffiths 
&  Co..  London:  A.  H.  Schutte,  Brussels, 
Cologne.  Liege,  Milan,  Bilbao,  Paris;  Schu- 
chardt  &  Schutte,  St.  Petersburg,  Vienna.  Ber- 
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THE  "ACME" 

Semi- Automatic  Screw  Slotting  Machine 

is  the  most  successful  and  economical  for  slotting  head- 
less, shoulder,  hexagon,  square,  flat,  round  and 
special  head  screws,  also  irregular 
shapes  within  its  capacity. 

Speed  lurut  is  cutting  capacity  of  the  saw. 

Interchangeable  discs  for  various  sizes  of  screws. 

Shipment  from  Stock 

THE    NATIONAL-ACME    MFG.    CO. 
CLEVELAND,  OHIO,  U.  S.  A. 

Branch  Offices:  NEW  YORK  BOSTON  CHICAGO 

Foreign  Representatives:  \  i'i?-d*'?f.1c1.'t?e""'^- 


Armstrong  Bros.  Tool  Co.,  HoiJerPe''o°pie>'  113  N.  Francisco  Ave.,  Chicago,  U.S.A. 

Imitations  are  Unsatisfactory — Infringements  are  Unlawful 


^'^^^^^              There  is  a 

"^  '      ^,     Sharpness  and  Finish 

'    ig  \       about  uauie  plates,  type  -wheels,  ail- 
tf\\/f<A^^^^jH        vertising  novelties,  specialties,  small 

Motors  for  Rolling  Mills 

fi\J^u^^^H■        machine  parts,  etc..  which  are  "  Die 

BB^^^HB          Cast"bvoiii-Tiiethnfl.th.it  crivpsflipm 

During  August  we  shall  dis- 

^S^^^^^^M        ^  superior  appearance  quite  equal  to 

tribute  our  Xew  Bulletin  No. 
66  R.  describing  thn  Form  W 

^^^^^^^^g           their  superior  quality.     There  is  also 

Motor,  especially  designed  for 

^^H|H^            a  superior  economy  if  vou  need  them 

the  excessively   hard  sei-vice                            1 

^^^^f                in  quantities. 

of  rolling  mills. 

Write  for  a  sample  Franklin  Finished  Casting  and  a 

fe-sv  details  of  what  we  can  do  in  this  line  of  work. 

CROCKER-WHEELER  CO.,  Ampere,  N.  J. 

FranKlin  Mfg.  Company 

1 

! 

203  So.  Geddes  Street,               SYRACUSE,  N.  Y. 
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Hig'h  Speed  Tools 

FOR      PROMPT      SHIPMENT 


See  tHe 
point 

9 


Don't 
wait  several 
months  for  the 
delivery   of    a    tool 
vv^hen  you  can  buy  it  from 
us,  right  from  stock,  for  im- 
mediate shipment.     Let  us  know 
what  machine  tools  you  desire  and  we 
shall  be  pleased  to  quote  you.     Anything 
in  machine  shop  equipment;  new  or  second-hand. 


iRENfpiS^ 


115  Liberty  Street,  New  York 


Branches:  Boston,  Buffalo,  Syracuse 


OUR    LATEST   DESIGN 

The  No.  5  Cochrane-Bly  Cold  Saw  Gutting  Off  Machine 


Made  in  6  inch  and 
8  inch  sizes. 

Has  several  new  fea- 
tures which  make  it 
the  most  convenient 
machine  for  cutting 
stock. 

We  are  cutting  six 
inch  round  bars  in 
six  minutes,  and 
other  sizes  in  pro- 
portion. 

Ask  for  our  N'o.  5 
Circular. 


COCHRANE-BLY  CO.,  Sherman  St.,  ROCHESTER,  N.Y. 
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The  Pre-eminence  of  the 

"CLEVELAND" 

is  indisputable 


Seventeen  of  These  Pieces  an  Hour 

Can  you  beat  that  on  any  other  machine?     Think  of 

the  cost  by  old-fashioned  methods  and  compare 

with  Cleveland  Automatic  figures.     We  build 

Automatic  Screw   Machines  for  every  kind 

of  work  from  the  simplest  to  the  most 

difficult,  pieces  of  all  shapes  and  sizes, 

bar  or  castings,  and  save  enough 

time  and  labor  on  the  operation 

to  double  ordinary  profits. 

Let's  have  a  try  at  your 


line  of  work — our  es- 
timate    will     cost 
you      nothing. 


Piece   No.   231, 
material      machine 
steel    bar,  made  on  a 
2"- 1 5"     Feed    Cleveland 
Automatic    Plain     Machine, 
drawing    full    size,    output    per 
hour  17;   this  means  all  operations 
for  completing  this  piece,   actual  cost 
o{  \zhor /or  rac// J>/(re  horn  4.  to  5  mills. 
Send  along  samples  or  drawings,  we  guar- 
antee our  outputs.     One  man  can  operate  from 
4  to  6  machines. 


aV 


^ 


J^  J^  J^ 


Cleveland  Automatic  Machine  Company 

Cleveland,  OKio,  U.S.A. 

Eastern  Representative — J.  B.  Anderson,  2450  North  30th  St.,  Philadelphia,  Pa.     Western  Representative — 
H.  E.  Nunn,  igg  Lake  St.,  ChicaRO,  111.    Canadian  Representative— G.  H.  Howard,  Dundas,  Ont. 
Foreiern   Representatives— Messrs.   Chas.   Churchill  &  Co.,  London,  Birmingham,  Newcastle-on-Tvne  and 
Glassrow.      Messrs.   Schuchardt  &    Schutte,   Berlin,   Stockholm  and  St.   Petersburg.      Alfred   H.    Schutte, 
Cologne,  Brussels,  Liege,  Paris,  Milano  and  Bilbao. 
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COST  REDUCE^ 

1  6-mch 
** Ideal"  Lathe 
Without 
Friction  Head 

One  of  three 
styles  in  which 
the  Springfield 
"Ideal"  Lathe 
is  built. 

This  machine  has  all  the  advantages  of  the  regular  "Ideal"  Lathe  with  the  exception  of 
the  friction  geared  head.  It  is  equipped  with  rapid  change  gear  device,  new  reversing  mechan- 
ism, automatic  stop  for  turning  and  screw  cutting,  and  when  desired  is  furnished  with  improved 
taper  attachment.  It  is  well  calculated  to  meet  the  demands  of  modern  shop  practice  and  pos- 
sesses unusual  features  for  rapid  and  accurate  production. 


The  design  of  this  lathe  insures  the  greatest  efficiency  in  the  use  of  high  speed  steels.  It 
is  provided  with  a  sufficient  number  of  spindle  speeds  in  geometrical  progression  for  all  practi- 
cal purposes.  The  massive  head  stock  through  which  twenty  spindle  speeds  are  obtainable  is 
a  distinctive  feature.  A  4>2"  belt  over  a  single  face  pulley  furnishes  ample  driving  power,  and 
machine  is  equipped  with  rapid  change  gear  device  or  regular  change  gears  with  variable  feed 
as  desired. 

Circular  No.  124. 

The  Springfield  Machine  Tool  Co.,  Springfield,  0. 

A.gents  for  Italy,  In^.  Vaghi,  Accornero  (Sl>  Co.,  Milan. 
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"Pioneers  and  Leaders" 

IS  OUR  TRADE  MOTTO 

For  the  past  50  years  our  goods  have  been  the  gauge  by  which 
others  have  been  compared  and  judged,  and  during  that  time 
our  reputation   for  fair  and  square   deahng  has  stood   unassailed. 

See  that  Your  Belting  and  Hose  Bear  this  Trade  MarK: 


We  are  the  Sole  Manufacturers  of  the  Famous 

Cobbs,  Magic,  Amazon  and  Ruby  Packings, 
Ruby  Sectional  Gaskets,  etc. 
Rubber  Belting  for  all  Purposes. 
Air,  Steam,  Suction  and  Water  Hose. 
Rings,   Gaskets,   Discs,   Pump  Valves, 
Mats  and  Matting,  etc. 

A  Full  Ivine  of  Fine   Mechanical   Rtibber  Goods. 

■WRITE   FOB.  OUR  NE^V   CATALOGUE. 

New  York  Belting  'Si.  Packing  Company,  Ltd. 

91-93  Chambers  Street,  New  YorR,  N.  Y. 


Philadelphia,  116-120  N.  Eighth  St. 

Chicago,  150  Lake  St. 

St.  Louis,  218  Chestnut  St. 


Baltimore.  114  W.  Baltimore  St. 
Boston,  332  Summer  St. 
Pittsburg,  528  Park  Building. 


Oakland,  Cal.,  918  Broadway. 
Indianapolis,  229  So.  Meridian  St. 
Buffalo,  300  Prudential  Building. 
Spokane,  Wash.,  163 S.  Lincoln  St. 
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When  Work  Piles  Up 

Like  this,  you  need  a  Besly  Grinder  to  help  you  through.  Take  this  screw  job 
for  example;  with  one  of  Besly's  No.  6  machines  one  man  finished  410  three-quarter 
inch  Hex  Head  Cap  Screws  in  one  hour.  Screw  heads,  rough  bar  iron,  were 
ground  on  six  sides,  operator  using  an  ordinary  wooden  holder,  and  doing  all  the 
\vork — grinding,  loading  and  unloading.  No.  36  emery  and  corundum  spiral  cloth 
circles  were  used  with  the  spiral  grooved  discs. 

If  you  have  similar  work — or  any  flat  surface  grinding  to  do,  we  should  like  to 
estimate  what  our  machines  can  save  you.  If  you  will  send  a  sample  piece  we  will 
finish  and  return  it  free  of  charge,  marking  time  required,  composition  of  spiral 
circles  and  size  machine  employed. 

Charles  H.  Besly  (Si  Company 

15-17-19-21  South  Clinton  St.,  Chicago,  111.,  U.  S.  A. 
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HELP 


To  a  Good  Salary 

There  is  a  direct  and  easy  way  for  you  to  help  yourself  to  a 
^     desirable  position  and  good  pay  in  the  trade  or  profession  that 
best  suits  your  tastes  and  ambition.     All  this  without  leaving 
home  ;  without  losing  an  hour  of  work  or  a  dollar  of  pay ;  with- 
out changing  positions  until  qualified  to  step  into  the  one  you 
1     desire.     Such  benefit  is  made  possible  by  a  world-renowned 
institution  that  has  had   15  years'  remarkably  successful 
experience  in  training  thousands  of  ambitious  wage  earn- 
i.      ers  for  advancement. 

This  institution  now  offers  YOU  an  opportunity  in  the 
coupon   below   to   better  your    earnings    and    position. 
No  matter   how  scant  your  time  may  be;   no    matter 
how  little  education  you  may  have;    no  matter    how 
small  your  income;  the  I.  C.  S.  will  provide  you  with 
salary-raising  training  and  suit  all  the  arrangements  to 
your  own  individual  needs  and  circumstances.     The 
first  step  in  helping  yourself  to  a  better  position  hes  in 
marking  and  maihng  the  coupon.     It  puts  you  under 
no  obhgation  whatever  to  do  this  much.     It  simply 
gives  you  a  chance  to  find  out  all  about  a  wonder- 
ful   method    of   training    that   provides    the  easiest, 
quickest,    surest,    and    cheapest   way    of   making   a 
success    of   your   life.     Don't    put    of?   sending    this 
coupon  until  tomorrow.     Send  it  NOW. 


International  Correspondence  Schools 
Box  *)80,  Scranton,  Pa. 


xplain.  without  further  obligation  on  my  part,  how  I 
salary  in  the  position  before  which  I  h 


qualify  for  a  larger 
marked  X. 


Dvnamo  Foreman 
Elec. -Lighting  Supt. 
Elec. -Railway  Supt. 
Electrician 
Telephone  Engineer 
Telegraph  Engineer 
Mechanical  Engineer 
Machine  Designer 


Mechanical  Draft. 
Foreman  Pal'n 
Civil  Engineer 
Stationary  Engineer 
Gas  Engineer 
Refrigeration  Eng. 
Foreman  Machinist 
Foreman  Toolma 
Foreman  Molder 
Foreman  Blacksi 


iter 


ker 


th 


Sheet-Metal  Draft. 
Marine  Engineer 
Hydraulic  Enginee 
Mining  Engineer 


Metallurgist 
Illustrator 
Bookkeeper 
Stenographer 


Commercial  Law 
Architect 

Architectural  Draft. 
Structural  Engineer 
Contractor  &  Builde 
Textile  Mill  Supi. 
Show-card  Writer 
Ad  Writer 
Window  Trlmtner 
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All  Standard 

Styles  aod 

Sizes  in 

Stock. 


§ 


Send  for 

oar 

Latest 

Catalogue. 


We  are  not  only  willing  for  you  to  do  this — we  ask  you  to.  Card's  Tools  are 
too  carefully  made,  too  high  in  quality,  too  well  designed,  not  to  give  a  good 
account  of  themselves  under  any  test — especially  that  best  and  most  convincing 
test,  actual  service — long,  hard  service  at  that. 

S,  W.  Card  Mfg'.  Company 

Mansfield,   Mass.,  U.  S.  A. 


'^■A<?^^l'!^Wi»W'S&X: 
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The  Whitcomb-Blaisdell  Line  of 
Machine  Tools 


Cannot  be  equalled  for  Efficiency, 
Convenience,  Durability  and 
Economy  of  Production. 


Second 
Belt 
Drive 
Planer 


We  build  our 
tools  complete 
from  the  foundry 
to  the  last  coat 
of  varnish,  and 
can  therefore 
guarantee  them 
A I  in  every  re- 
spect. 


Send  for  New  Catalogue  of  Second  Belt  Drive  Planers,  22" 
to  30"  sizes,  and  17"  Geared  Planer.  High  Speed  and 
Standard  Engine  Lathes,  and  Patent  Geared  Head  Lathes. 

WHITCOMB-BLAISDELL  MACHINE  TOOL  CO. 

WORCESTER,   MASS.,  U.  S.  A. 


Patent  Geared    Head  LatKe  for  Heavy  "Work 
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If  You  Have  Pipes  to  Thread 

any  kind,  of  any  material,our 
Adjustable  Hand  Power 
Pipe  Threading  Machine 
will  meet  your  requirements. 
It  has  automatic  dies;  can 
be  quickly  adjusted  to  cut 
over  or  under  size,  and  one 
set  of  dies  will  cut  all  sizes 
of  threads  within  the  capa- 
city of  the  machine.  Simple, 

durable  and  convenient.  Adjustable  Hand  Power  Pipe  Threading  Machine 


We  also  manufacture  a  full  line  of 
Drill  Presses, 


Metal  Saws, 
Horizontal  Drilling  and 
Boring  Machines, 


Vertical  Boring  Machines, 
Wire  Straighteners,  and 
Furniture  and  Bed  Spring 
Machinery. 


28-inch  and  J2=inch  Sliding  Head  Drill 


Catalogue  on  regjiesi. 


Hoefer  Manufacturing  Company,  jrc'As';«"ti:e".s.*'  Freeport,  111. 

Foreign  Agents— C.  W.  Burton,  Griffiths  &  Co..  London,  England.     Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg. 
Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.    J.  Lambercier,  Geneva,  Switzerland. 


•• 

1 
1 

■1 

{' 

!      if) 

ii:!z:: 

1.---;* J 

JftuAtiMTv,  y.  T. 

The  2-in.  Gridley  Automatic 

Turret  Lathe 

Does  not 
require  an 
expensive 
outfit  of 
tools,  and 
it  does  worK 
twice  the 
length  of 
any  other 
Automatics. 


Windsor  Machine  Company,  Windsor,  Vt. 
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The  Flather  Quick  Change  Gear  Lathe 


Latest  and  Best. 

Strong  and  Simple. 
Greatest  number  of 

Threads  and  Feeds. 
Least  number  of  Gears. 


Send  for  descriptive  circtilar. 


Flather  ®  Company,  incorporated,  Nashua,  N.  H. 


The  No.  2  Improved  P.  \  D.  Q.  C.  Pipe  Machine 


is  particularly  adapted 
for    the    shop    having 
large  quantities  of  pipe 
of  one  size  to  thread. 
It    is     strong    and 
very  rapid;  has  six 
changes    of   speed, 
two  gear  changes  be- 
tween the  driving  cone 
and  spindle.      Is  fitted 
with  lever  chuck,  Peer- 
less   Die    Head,    and 
has  special  facilities  for 
cutting  nipples. 


Send  for  catalogue 
of  full  line  of  Pipe 
Cutting  Machinery. 

BIGNALL  ca  HEELER  MFG.  CO.,  Edwardsville,  111. 
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When  You're  in  a  Tig'ht  Place — 

working  where  elbow  room  is  at 
a  premium,  the  advantage  of  a 

Favorite  Reversible 
Ratchet  Wrench 

is  brought  home  to  you.  It  can 
be  used  in  the  narrowest  spaces, 
and  is  the  time  saver  above  all 
others  w-here  there  are  many  nuts 
of  uniform  size.  Motion  is  con- 
tinuous till  the  nut  is  seated  or 
removed,  reverse  is  instantaneous, 
nut  cannot  slip  or  be  injured ;  and 
more  than  that  all  sizes  square  or 
hexagon  nuts  can  be  handled  by 
merely  changing  the  heads. 

The  "Favorite"  Wrench  is  an 
essential    in    railroad    shops,  for 
construction  work  and  wherever 
heavy  work 
is  done. 


Long 
Service. 

Small 
Cost. 


Greene,  Tweed  &  Co.,  109  Duane  St.,  New  York 


DRILLS 


NOTHING 
BUT 


DRILLS 


TRAVELINQ  DRILL 


Radial  Drills 

Semi  Radials 

Wall  Radials 

Portable  Radials 

Post  Drills 

Suspension  Drills 

Traveling  Drills 

Multiple  Drills 

Special  Drills 


Send  for  Catalog 


inPROVEO  PLAIN  RADIAL 


TKe    Bickford    Drill  and   Tool   Company 

Cincinnati,  Ohio,  U.  S.  A. 

Foreign  Agents-— Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  New  York.  Alfred  H.  Schutte,  Cologne,  Brus- 
sels, Liege,  Paris,  Milan,  Bilbao,  New  York.  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Newca»tle-on-Tyne  and  Glas- 
gow.   Andrews  &  George,  Yokohama,  Japan.    H.  W.  Petrie,  Toronto,  Canada.    Williams  &  Wilson,  Montreal,  Canada.  3i  H.  P. 
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THE  SHAW  ELECTRIC  CRANE  CO. 

MANUFACTURERS  OF 

The 

Shaw 

Electric 

Traveling 

Crane 

Awarded  Grand  Prize 
at  World's  Fair, 

60-ton  Ekcteic  Traveling  Crane,  Subway  Power  Station,  Intcrborough  Rapid  Transit  Co.,  New  York  City  '^t.   LOUlS,     I  7U^. 

THE  SHAW  WRECKING  CRANE 
MANNING,  MAXWELL  ®  MOORE,  Inc..  Sole  Agents,  «^-|^-^  '^'^'^'^^T'k 

22-26  S.  Canal  St.,  Chicago.     721  Arch  St.,  Philadelphia.     12S  Oliver  St.,  Boston.     Park  Bldg.,  Pittsburgh.     Williamson  Bldg-.,  Cleveland. 
Kirk  Bldg.,  Syracuse.    Woodward  Bldg.,  Birmingham,  Ala.     Frisco  Bldg.,  St.  Louis.    Tokio,  Japan. 
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2-Motor  Crane  at  Downington  Manufacturing  Company,  Downingtuii,  Pa.     Eisiii  Cranes  in  this  plant. 

HAND  TRAVELING   CRANES 

For    Machine    Shops.    Power    Plants,    etc. 

MARIS    BROS..     50th     and    Gray's     Avenue,    Philadelphia.     Pa. 

Manning,  Maxwell  &  Moore,  Inc.,  Agents,  New  York,  Pittsburg,  Boston,  Chicago,  Cleveland. 
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Special 
Attachments 

Swivel 
Box  Table 

Tilting 
Box  Table 

Circular  Planing 
Attachment 

Convex  Planing 
Attachment 

Oil-Pan  and 
Pump 


Special 
Attachments 

Concave 

Planing 

Attachment 

Automatic 

Stop  for 

Saddle 

Rack-Cutting 
Attachment 

Index 
Centers 


Special  Tool  Room  Shaper  with  Attachments 

Printed  matter  on  request 


The  Marh  Flather  Planer  Co.,  Nashua,  N.  H.,  U.S.A. 


THE  WHITON 


Revolving  Centering  Machine 

For  Acctirately   Centering   Finished    Shafts. 


The  cut  shows  new  Revolving 
Centering  Machine — a  larger  size 
of  the  well  known  machine  of  this 
type.  It  is  heavier  throughout  and 
has  capacity  to  center  shafts  up  to 
5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the  spec- 
ial features. 

Circular  and  prices  sent  upon 
application. 


TKe  D.  E-.  WHiton  MacHine  Company* 

New   L/OEidon,    Connecticut. 
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Do  You  Know  of  Any  Drill 

Except  the  Henry  &  Wright  Ball  Bearing 
Drill  (Rice  Patents)  that  can  guarantee  to 
increase  production  anywhere  from 

200  to  400^0  in  a  Given  Time 

Do  you  know  of  any  other  drill  that  while  consuming 
less  power  for  its  operation  furnishes  greater  power  ai 
the  drill  point  ?  Do  you  know  the  durability  of  the 
Henry  &  Wright  Drills  and  their  convenience  ?  The 
ball  bearing  construction  reduces  friction  to  almost 
nothing,  lessens  wear  and  tear  and  prolongs  the  life^  of 
the  tool — it  is  also  a  factor  in  easy  running,  the  saving 
of  power,  and  permits  the  highest  speeds  for  high  speed 
steel  drills.  Four  speeds  always  available  on  this  ma- 
chine ;  the  new  hand  lever  feed  is  a  special  time  saver, 
and  very  little  belt  attention  is  ccdied  for— a  simple  belt 
system  and  endless  belts  making  to  this  end.  Outside 
of  the  spindle  sleeve,  oiling  is  unnecessary  except  at 
intervals  of  two  or  three  months. 

We  shall  be  glad  to  have  you  test  the  capacity  of  these 
drills  on  your  owti  work. 

Catalogue  ? 

The  Henry  &  Wright  Mfg.  Company 

HARTFORD,  CONN.,  U.  S.  A. 


SLOCOMB  MICROMETERS 

MADE  RIGHT  AND  STAY  RIGHT 

Ask  any  up-to-date  machinist  what  he  thinks 
of  Slocomb  Micrometers.      It's  almost  a  fore- 
gone conclusion  that  the  Slocomb  is  the  kind 
he   uses,    because   they  are   in   the  best  shops 
country,  and  if  he  doesn't  own 
one    he    knows    about    them. 
Slocomb   Micrometer 
Calipers  are  made  especi- 
ally to  meet  the  requirements 
of  machine  shop  work  and  to 
stand   the   hard   usage   of   the 
shop.       They  are  designed   right,   made  of   the 
right  material  and  are  without  equal  for  durabil- 
ity and  maintained  accuracy.      13  sizes  and  74 
styles  to  choose  from. 

Write  for  Catalogue  No.  11  and  see  why  their  peculiar  cnn- 
truction  insin-es  sfaijiug  qualities.      The  prices  are  right,  too. 

J.  T.  Slocomb  Co.,    Providence,  R.  I. 

Agents— Chas.  Churchill'&  Co  ,  London,  Birmingham,  Manchester,  Newcastle-on-Tyne,  ( 
Berlin.     McLean  &  Sophus,  301  St.  James  St.,  Montreal,  Canada. 
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A  Railroad  Man  Says  of  the  Queen  City  Shaper — 


"/  have  never  seen  a  better  Shaper  of  its  kind." 


"yX/'E  designed  the  Queen  City 
especially  for  the  heaviest 
class  of  shaper  work.  We  were 
certain  it  would  do  this  line  of 
work  more  easily,  more  quickly 
and  more  efficiently  than  any  other 
machine,  but  this  confirmation  from 
the  superintendent  of  machinery 
of  a  prominent  railroad  is  very 
gratifying. 


24-inch  Back  Geared  Crank  Shaper 


Queen  City  Shapers  are  built  with  i6",  20"  and  24"  stroke,  back-geared.  The  ram  is  of  arched  construction, 
insuring  strength  and  rigidity,  the  rail  is  extremely  heavy,  the  ratio  of  back  gearing  very  high  and  the  machines  are 
amply  able  to  handle  severe  work  and  high  speed  steels.     Every  convenience  for  rapid  and  easy  operation. 

WRITE  FOR  FULL  DESCRIPTIOX  AXD  PRICE. 

QUEEN  CITY  MACHINE  TOOL  CO.,  Cincinnati,  O.,  U.  S.  A. 


Foreign  .\ge\ts:  j.  La 


,  Switzerland;  De  Fr 


i  &  Co.,  Dusseldorf  and  1 


any.  Pays,  Fr 


nd  Milan,  Italy, 


Perfectly  Straight  Shafts 

even  as  large  as  3'/2   inches  in  diameter,  are  easily 
obtained  with  the  aid  of  our 

No,  1  Portable  Shaft  Straightener. 

This  tool  is  arranged  for  use  with  a  24-inch  lathe, 
and  mounted  on  wheels  which  can  be  adjusted  to  fit 
the  V's  of  the  lathe  bed,  but  is  equally  adapted  for 
use  as  a  portable  shop  tool.     The  working  principle 
is  the  same  as  our  regular  line 
of  Hydraulic  Jacks  andPunches 
and  it  has  the  same  superior 
features   of  construction    that 
characterize  all  our  tools.     It 
is  of  convenient  size,  the  total 
height  being  only  33  inches 
and  the  weight  375   pounds. 

Write  us  your  needs ;  we  make  a  com-  ' 
plete  line  of  Hydraulic  Tools. 

The  Watson-Stillman  Co.,  26  Cortlandt  St.,  New  York,  U.S.A. 
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FRONT  AND  REAR 


of  our 

10"x72" 
Cylindrical 
Grinding 
Machine 


Note  the  stiff,  compact  con- 
struction, and  small  floor  space 


Norton 
Grinding' 
Company 

W^orcester,  Mass. 

Ludw.  Loewe  &  Co.,  London  and  Berlin. 


Correspondence 
solicited. 


Mm  W^cUt/i^  Philadelphia,  Pa. 

MODERN 
MACHINE  TOOLS 


STEAM  HAMMERS 

Single  and  Double  Upright. 

Long  stroke. 

Large  cylinder  capacity. 

Take  steam  above  and  below 

piston. 
Quick  acting  bar  under  thorough 

control. 
No  guides  required  below  cylinder. 
Exhaust  free  from  back  pressure. 
Piston  valve  protected  from 
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There  is  more  money  wasted  every  day  in  improperly  heated  tools  and  steels 
than  would  pay  the  salary  of  the  President  of  the  United  States  for  a  week — 

Are  you  one  of  the  losers  ? '  And  do  you  want 
to  know  the  remedy? 

Stewart  Gas  Blast  Furnaces 

insure  accurate  work  in  the  quickest  time, 
with  least  trouble,  and  at  lowest  fuel  cost. 
They  provide  the  uniformly  even  temperature 
essential  for  correct  heating  and  hardening, 
are  adapted  for  the  widest  range  of  work,  re- 
quire no  chimney  or  special  position,  and  pro- 
duce work   that    will   win    trade   and    hold    it. 


A  thirty  day's  trial  is  our  proposition. 
S5  styles  and  sizes  to  ehoose  front. 


No.  1  Muffle  Furnace 


CHICAGO  FLEXIBLE  SHAFT  CO.,  149  LaSalle  Ave.,  Chicago,  L.S.A. 


Foreign  Agents— Niles  Tool  Works  Co.,  London,  England.    Fenwick  Freies  &  Co    Pai 
Beljjium,  Spain,  Portugral  and  Switzerland." 


,  France  ;  Ayents  for  France,  Italy, 


Mitts  ®  Merriirs  Giant  Keyseater 

Solves  the  time  saving  problem  in  heyseating, 
permits  economy  in  production  and  insures 
accurate  worh. 


The  machine  is  built  in  six  sizes  covering  a  wide  range  of  work,  and 
is  quickly  adjusted   to  different  requirements.     Every  job  is  set  and 
fastened  by  its  bore  and  two  ordinary  keyseats  can  be  finished  before 
one  piece  can  be  fastened  ready  for  keyseating  on   any  other  style 
machine.      Will  cut  perfectly  true  key- 
ways  whether  the    hole  is  straight   or 
taper  or  whether  the  hub  is  faced  true 
or    left    rough    as    it    comes    from    the 
foundry.     The  support  being  absolutely 
solid,  the  tool  cannot  spring.      Send  for 
Keyseater  book — mailed  free. 


No.  3 
Keyseater 
with  3^  ' 
Post. 


Tliese  machines  are  in  use  in  tlie  leading 
shops  of  America  and  Europe. 


Mitts  ®  Merrill,  843  Water  St.,  Saginaw,  Mich.,  U.S.A. 


FOREIGN  AGENTS-:._C.  W.  Burton,  Griffiths  &  Co.,  London,  En§.    Penrhyn  Neville,  Milan,  Italy.    Alfred  H.  Schutte,  Barcelona,  Spain. 

ch  Dreyer,  Berlin,  Oemiany.     E.  H.  Hunter  &  Co.,  Oaska,  Japan.     Palmer  &  Co.,  Wellington, 


,  *^.x.^.^.,     .....^..  .0        ^.       ,,  .     ijiii  tun,     VJi  lIULilb    tx. 

hcnuchardt  &  Schutte,  Vienna,  Austria.     Heinrich 
New  Zealand. 
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IN  BERLIN 


Heating  Apparatus — Uud-wig  Loewe  &  Co..  Berlin 


at  the  ideally  perfect  plant  of  Ludwig 
Loewe    e^-    Co.,    where    everything   is 

immaculate,  the  Sturtevant  System 
of  Heating  and  Ventilation  was  se- 
lected to  insure  purity  of  atmosphere, 
equable  heating,  convenience  of  con- 
trol and  the  massing  of  all  heating 
surface  at  a  single  point. 

T/te  advantages  of  the  Sturtevant  System  are  displayed 
in  Catalogue  No,  112,  to  be  had  for  the  asking. 


B.   F.   STURTEVANT  CO.,  Boston,  Mass. 


New  YorK 


General  Office  and  >VorKs.  Hyde  ParK.  Mass. 

Philadelphia  Chicago 


Designers  and  Builders  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus;  Fans,  Blowers  and  Exhausters,  Steam  Engines, 
Electric  Motors  and  Generating  Sets;  Fuel  Economizers;  Forges,  Exhaust  Heads,  Steam  Traps,  Etc. 

58s 


When  the  Overhead 
Crane  is  Busy 


or  the  Industrial  Railway  out  of  commission 
— it  is  a  great  convenience  to  have  a 


Franklin  Portable  Crane  and  Hoist 


to  fall  back  on.  Not  that  the  Franklin  is  in 
any  way  an  emergency  machine,  for  it  will 
handle  loads  of  any  shape  or  size  up  to  4,000 
pounds,  and  is  well  adapted  to  cover  the 
whole  transportation  problem  in  many  shops 
and  factories,  but  it  is  always  ready  for  the 
moment's  need,  can  be  stowed  in  any  corner 
when  not  in  use,  will  go  anywhere  and  only 
requires  one  man  for  its  operation. 


3 


Ten  standard  sizes  carried  in  stock. 
Write  for  booklet  and  ncu<  discoutifs. 


The  Franklin  Portable  Crane  and  Hoi^  Co. 
FRANKLIN,  PA. 
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Montgomery  Has  a 
New  Catalogue — 

HAVR  YOU  SBEN  IT? 


Montgomery  ^  Company, 

105-107  Fulton  St., 
NEW  YORK  CITY.  U.  5.  A. 


What's  in 
it?— 

Just  about  every- 
thing you  want  to 
know  about  any  and 
every  kind  of  small 
tool. 

Why  should 
you  have  it? 

Because  it  will 
put  you  in  touch 
with  the  latest  and 
best  in  this  line,  and 
furnishes  an  invalu- 
able reference  book 
when  you  are  think- 
ing about  replenish- 
ing your  stock  of 
tools. 

How  do  you 
get  it? 

Write  Mont- 
gomery. If  you're 
one  of  his  customers 
already,  the  book 
comes  free.  Other- 
wise a  charge  of 
$  1 .00  is  miade,  to 
be  refunded  with 
your  first  purchase 
amounting  to 
$10.00  or  over. 
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Walcott  Full  Automatic  Rack  Cutter 

This  is  our  96-inch  machine  with  capacity  for  rack  up  to  10  inches  wide  by  8 
feet  long,  and  power  to  cut  i  diametral  pitch  in  steel,  using  one  roughing  and 
one  finishing  cutter.  The  arbor  is  arranged  to  permit  the  use  of  from  i  to  12 
cutters,  according  to  pitch,  and  the  machine  will  handle  the  heaviest  classes  of 
work.  Our  smaller  size  Rack  Cutter,  36-inch  by  8-inch,  is  regularly  built 
Full  Automatic,  but  can  be  furnished  Half  Automatic  when  desired. 

Walcott  Elliptical  Gear  Crank  Shaper 

16-inch  stroke.  Strong,  Stiff,  Durable.  Stroke 
can  be  changed  without  stopping  the  machine, 
uniform  cutting  speed  throughout  the  cut,  and 
uniform  quick  return  on  both  long  and  short 
strokes. 


Catalogue  shows  complete  line 
of  Geared  and  Crank  Shaping 
Machines,  Engine  and  Turret 
Lathes,  and  Rack  Cutting  Ma- 
chines.    Sent  on  request. 


Geo.  D.  Walcott  &  Son 

JACKSON,  MICH.,  U.  S.  A. 

^^f«/^— Frevert  Mchy.  Co.,  New  York.  Chandler  &  Farquhar  Co.,  Bos- 
ton. Chas.  G  Smith  Co.,  Pittsburg.  Strong,  Carlisle  &  Hammond  Co.. 
Cleveland.  Motch  &  Merrvweather  Mchy.  Co.,  Cleveland.  H.  A.  Stocker 
Mchv.  Co.,  Chicago, 

/v;!r«i'«  .Jj^fw/i— Fenwick  Freres  &  Co..  Paris.  Buck  &  Hickman,  Ltd  , 
London. 
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Get  Down 
to  Business 


Employ  the  right  tools  and  do  the 
job  right.  For  heavy  work — con- 
struction and  the  hke — there  is  no 
use  bothering  with  a  small  wrench. 
You  want  one  that  has  great 
strength,  great  leverage,  great  en- 
durance, a  tool  that  will  screw  home 
the  big,  awkward  nuts,  or  unscrew 
a  union  that  has  rusted  into  place 
and  defies  any  half-way  measure; 
in  short  you  want  a 

Goes  Key  Model  Wrench 

We  make  the  Key  Model  in  three 
sizes,  28-inch,  36-inch  and  48-inch; 
extra  heavy  parts  throughout, 
forged  steel  strap,  adjustable  to 
two  positions,  for  large  or  small 
work;  key,  double-headed  and  al- 
ways where  it  should  be,  on  the 
^wrench;  nothing  to  get  lost  or 
broken.  Once  used  the  Key 
Model  is  always  in  demand  for 
large  or  extra  difficult  work. 

Send  f 01  price  list  a  fid  f;eneral  description  of  Coes  full 
line  of   Wrenches.      Carried  in  stock  by  all  dealers. 

Goes  Wrench  Company 

Worcester,  Mass.,  U.  S.  A. 

Selling  Agexts 
J.  C.  McCarty  &  Co.,  John  H.  Graham  &  Co  , 

10  Warren  St.,  New  York.  11:1  Chambers  St..  Xew  York. 

105  Front  St..  San  Francisco,  C.1I.  14  Thavies  Inn,  Holborn  Circus, 

151;  Lorimer  St..  Denver.  Col.  London,  E.  C. 

Copenhagen,  Denmark. 
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THE  BACKBONE  OF  THE  DRILL  KINGDOM 


« 


MORSE 

DRILLS 


9f 


Mone  Twist  Drill 
%  Machine  Co. 
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ANY  WAY  YOU  I 
LOOK  AT  IT 

there  is  a  pleasing  effect — balance  that  appeals  to  the  designer  1 

— harmony    that   gratifies  the  artistic —  1 

convenience  that  helps  the  hustler — power  1 

for  those  not  afraid  to  test  their  cutters —  s 

rigidity  to  prevent  chatter  that  disturbs  the  s 

telephone   operator — continuous    forced  1 

lubrication  for  the  careless  oiler — interchangeability  between  g 

direct  connected  motor  and  single  pulley  drive  for  the  new  shop  g 

not  completed — no  stuck  or  cut  bearings,  chain  drive  or  other  1 

traps  for  the  repair  man — results  for  the  Superintendent — profits  = 

for  the  owner — testimony  of  all  = 

"MilwauRee  Millers  Lead**  | 

Kearney  &  Trecker  I 

MAXUFAL TURERS  = 

MILWAUKEE,  WISCONSIN.  | 

Hill,  Clarke  *  Co.,  Apents,  Boston,  New  York,  Philadelphia,  S 

Chicago,  5U4  FuUerton  Bldg.,  St.  Louis.  = 


Weight.  1600  lbs. 

DOMESTIC   AOEXTS: 
:,  Jesse  L.  Law.  Jr.,  353  W.  Fayette  St.    Prn-uieMtt,  Thornton  Mchy.  Co. 
^Crowther  &  Co.,  170  OliTer  St.    Phiiadelphia.  E.  L.  Fiaser.  622  Arch  St. 
CO.  J.  L.  Hicks.  2326  Bryant  St     Chicagt>  and  Ctevttand.  Manning,  Max- 


2000  ^Two  Thousand) 

GarvinNo.21PlainMillers 

In  Use 

Shows  how  popular  this  type  of  machine 
is  for  the   every  day  plain  surface  milling. 

Large  and  healthy  concerns  use  them  wirh 
one  operator  to  gang  of  six  to  very  good 
advantage. 

Has  large,  wide  face  cone,  developing 
great  driving  power,  and  is  also  furnished, 
if  desired,  with  back  gears  for  heavy  plain 
and  gang  milling — and  the  price  is  reason- 
able. 

Twenty  unsold  from  present  lot  just  thro'. 

Write  for  Catalog. 

The  Garvin  Machine  Co. 

Spring  a  VaricK  Sts.,  New  Yorll  City 


.\t€xtca,  D.  F.,  Mexi 
.\ffxtci>.  Schiess  &  Co.    LoPidon,  C.  W, 
k0lfH,  Hugo  Tilquists"  Maskin  Aeci 

Strasburger  &  Co..  It:  Ri.  ' 


KEIoN  AOl-STS: 
id  Stneller  Supply  Cry.,  Apartado.  447.     Torrfon. 
^   Burlou.  GriAiibs  ft  Co..   Ludi^ate  Sq.     Sti>,i- 
».  ■  .      -"■  f-'^Cf.  A.  Errg-clmann   &   Cie.  Paris.  L. 

M.-ithurins.      FeH,„.  Heinrich  Drever.  Kaiser  Wilhel:;; 


Hr> 


i  & 
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illkrai 


C5  , 


KempsmitH 


Impro\'ed  and  strengthened 
throughout,  the  latest  type  of 
t^EM PS M IT H  Miller  stands  at  the 
forefront  for  the  rapid  production 
of  reliable,  accurate  work. 

It  represents  the  highest  de- 
velopment in  design  and  construc- 
tion of  the  modern  milling  ma- 
chine for  heavy  manufacturing 
milling. 

Let  us  show  the  details. 


THE  KEMPSMITH  MFG.  CO.,  MilwauRee,  Wis. 

European  Agents:  Selig,  Sonnenthal  &  Co.,  London.  E.  C.     Canadian  Agents:  London  Machine  Tool  Co.,  Ltd.,  Hamilton,  Ont. 
Agents  for  Holland:  K.  S.  Stokvis  &  Zonen,  Rotterdam. 


SIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIQ 

I  TheOriginal^^BackGearedMiller  j 

S  ,  This   shows  our  No.  3     5 

5  Hff^^i^i     ^■j^T)  Universal    Miller    cutting    s 


This  shows  our  No. 
Universal  Miller  cutting 
6  pitch  spiral  cast  iron 
gears.  Table  angle  is  50 
degrees.  Feed  4  inches 
per  minute.  This  is  ac- 
complished without  noise, 
vibration  or  chatter  of 
any  kind.  Can  you  do  as 
well  with   your  machine? 


IVi'iic  ns  for  booklet 
showing  advantages 
of  our  double  friction 
back   o eared  millet's. 


One  of  the  many  operations  of  which  the  LeBlond  Machines  are  capable. 


I  The  R.  K.  LeBlond  Machine  Tool  Co./"A%^nur  Cincinnati,  Ohio  | 
Siiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifi 
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Less  time  it  taKes  to  do  your  Planing, 
the  Less  the  Cost 


If    you    have    been    depending    on 
machine   for  this  class  of  work   trv  ; 


single    speed 


Cincinnati  Variable 
Speed  Planer 

and  note  the  difference  in  results.  With  the  Cincinnati 
you  can  push  your  high-speed  tools  to  the  limit  of 
capacity;  four  or  six  speed  changes  are  instantly  avail- 
able with  constant  return  speed. 

Doesn't  this  inter- 
est you  ? 

Sizes  from  24"  to 
84".  Motor  drive 
when  desired. 

The 

Cincinnati 
Planer  Co. 

Cincinnati 

OHio 

U.S.A. 

Domestic  agents— Prentiss  Tool  and  Supply  Co,  New  York,  Boston  and  Buffalo.  Marshall  &  Huschart  Mchy.  Co.,  Chicago.  Motch  & 
Merryweather  Mchv.  Co..  Cleveland,  Ohio.  W.  E.  Shipley,  Philadelphia,  Pa.  Baird  Mchy.  Co.,  Pittsburg,  Pa.  W.  R.  Colcord  Mchy.  Co.,  St. 
Louis,  Mo.  McArdle-Parker  Mchy.  Co.,  Birmingham.  Scott  Supply  and  Tool  Co.,  Denver,  Col.  Harron,  Rickard  &  McCone,  San  Francisco  and 
Los  Angeles.  FOREIGN  AGENTS- H.  W.  Petrie,  Toronto,  Canada.  Williams  and  Wilson,  Montreal.  R.  S.  Stokvis  &  Zonen,  Rotterdam,  Holland. 
J.  Lambercier  &  Co.,  Geneva,  Switzerland.     Ludw.  Loewe  &  Co.,  Berlin. 


THe  Advantages  wHicH  tHe 

Potter  ^  Johnston 

Manufacturing  Automatics 

Offer  for  machining  your  duplicate 
parts,  either  from  castings,  forgings 
or  the  bar  are  manifold,  and  the  fact 
that  one  attendant  can  operate  in 
groups  of  four  to  eight  machines 
should  appeal  to  all  manufacturers. 

Catalogue  fully  illustrates  and  de- 
scribes— sent  free  for  the  asking. 

Estimates  cheerfully  furnished  upon 
receipt  of  drawings  or  sample  parts. 
May  we  not  point  out  where  we 
can  show  a  saving  through  the  use 
of  these  machines  over  your  present 
methods  ? 

Potter  ^  Johnston  Machine  Co.,  PawtucKet,  R.  L,  U.  S.  A. 

Paris  Office,  78  Avenue  de  la  Grand  Armee,  J.  Ryan,  Manager.  New  York  Office,  114  Liberty  Street,  Walter  H.  Foster,  Manager. 
Cleveland  Office,  3oq  Schofield  Building.  Chicago  Office,  933  Monadnock  Building.  Foreign  Agents:  Chas.  Churchill  &  Co.,  Ltd.,  London, 
Birmingham,  Manchester,  Newcastie-on-Tvne,  England  and  Glasgow,  Scotland.  Alfred  IL  Schutte,  Cologne,  Brussels,  Liege,  Milan,  Bar- 
celona.   Schuchardt  &  Schutte,  Berlin,  Stockholm,  Vienna,  St.  Petersburg. 
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1  RADIAL 

■•■■■■■■■■I 

1 

■ 

m 

1  DRILLS 

2  1-2  to  7  Feet. 

i 

r|r 

■Hj 

Most  modern  with  many 

of  our  own  patented  fea-         ^^^^^ 

tures.                                          uHJH 

11 

^^^M^ 

^Ij^n 

— ^ ~ = 

P/aiu,    Half  and    Full 
Univeysal  Cone,   Speed 
and  Motor  Driven. 

IV  I^H  ^  1 

-ps 

Dreses 

Machine        {j^^i 

i^^^^HH 

" 

Tool  Co.       SJWKI 

f  ^jjjjjJI^H^ 

.^^ 

Cincinnati,                    flSlEiH 
1      Ohio,  U.  S.  A.                  ^^^i^B 

9IIIIII ■■■■ ■■ ■■niiiiiiiiiiiiiiiiiiiiiiiiii 

•■■■••■■■■■■■•■•■■■■■■■■■I 

•  ■■■•••■•■•••■■•••■I ■■■ nml 

WARNER  &  SWASEY  TURRET  LATHES- 

in  styles  and  sizes  to  meet  every  requirement — bar 
and  chuck  work.      Full  particulars  for  the  asking. 


No.  2c3"4xt;j'  Hullow  Hexagon  Turret  Lathe.     Other  sizes:  No.  1—154x18  in.     No.  :J— :J!4x36  in. 

THE  WARNER  &  SWASEY  CO.,  CLEVELAND,  OHIO 

Foreign  agents — Chas.  Churchill  &  Co.,  London,  Birmingham,  Manchester,  Newcastle-on-Tyne  and  Glasgow.  Schuchardt  &  Schutte, 
Berlin,  Vienna,  St.  Petersburg  and  Stockholm.  Alfred  H.  Schutte,  Cologne,  Paris,  Brussels  and  Milan.  H.  W.  Petrie,  Toronto.  Williams 
&  Wilson,  Montreal. 
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Accurate 
Time 
.  Records 

Are  the  basis 
of  all  Cost 
Systems. 


Errors  there  mean  errors  all  along  the  line,  and  In  these 
days  of  close  figuring  can  easily  become  a  serious  loss. 

The  CALCULAGRAPH 

provides  an  absolutely  reliable  record  of  the  time  for  every 
job.  Its  operation  is  purely  mechanical,  the  workman  has 
no  calculation  to  make,  no  chance  to  guess—  the  machine 
records  the  time  the  v^'ork  is  started,  when  finished,  and  sub- 
tracts one  from  the  other,  printing  the  actual  time  elapsed 
between.  It  furnishes  an  indi\idual  record  readily  filed  and 
handy  for  reference,  reduces  the  labor  of  the  cost  clerk, 
saves  time,  and  above  all  makes  no  mistakes. 

The  CzJculagraph  is  adapted  for  a  wide  range  of  records 
and  is  indispensable  for  the  factory  or  manufacturing  plant. 

Glad  to  give  xou  details. 

CALCULAGRAPH  COMPAMY 

144 1  Jewelers  Building,  NEW  YORK,  U.  S.  A. 


Right  Angle  End  Mills  will 
cut  all  angles  on  a 

VAN  NORMAN 

"DUPLEX"  Milling  Machine 


Cutter  spindle 
operates  in 
either  vertical 
or  horizontal 
position  and 
at  any  angle. 

Position  of  head  and 
ram  can  be  changed 
in  a  moment,  saving 
a  large  amount  in 
cutters  and  fixtures. 

The  No.  0  size  is  a 
time  and  money  saver 
on  tool  room,  jig,  fix- 
ture, gauge  and  ex- 
perimental work. 


Let  us  tell  you  uboul 
other  good  points. 


'Waltham  Watch  Tool  Company 

Sprin^fieia.  Mass.,  U.  S.  A. 


Of    the    advertisers    in    August 
"Machinery"  there  were 

24 — Manufacturers  of  machine 
tools, 

4 — Makers    of    dynamos    and 
motors. 

3 — Travehng  crane  builders. 

who  have  adopted 

LUMEN 

BRONZE  BEARINGS. 

9  others  are  making  tests. 

I^umen  Bearing  Co. 

WILLIAM  H.  BARR,  General  Mgr. 

Bui¥alo,  U.S.A.     Toronto,  Can. 


Power  Punching 


and 


Shearing 
Machines 

Belt,  Steam  and 

Electrically 

driven. 

LONG  &  ALLSTATTER  CO. 

HAMILTON,  OHIO,  U.  S.  A. 


Our  machines  are  made  in  over 
350  sizes  and  varieties. 

SINGLE, 
DOUBLE, 
UPRIGHT, 
HORIZONTAL, 
GATE, 
MULTIPLE, 

FOR 

Railroad  Shops, 
Locomotive  Shops, 
Bridge  Works, 
Etc. 
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New  Doty  Punches  and  Shears 


ALI^  Sizes  AND 
CAPACITIES 


New  Doty 
Mfg.  Co. 

Janesville 
Wis. 


Water   Emmery  Grinder 


2  X  24  in.  'Wheel 


NO  VALVES 
NO    PUMPS 

Al'ways  ready  for  \ise 

npHIS  grinder  is  most  efficient  in 
use,  simplest  in  construction,  and 
size  of  wheel  best  adapted  for  tool 
works ;  a  wheel  of  less  diameter  or 
wider  face  gives  all  kinds  of  trouble  ; 
we  know  by  experience  and  our  ex- 
perience   saves    the    customer    money. 

Can  furnish  with 
ELECTRIC  or  COUNTERSHAFT  DRIVE. 
For   electric   drive  we    use   a   2-H.  P.  motor. 

SCNO    FOR.    CATALOOUE. 

W.  F.  ®  John  Barnes  Co. 

Established  1872 

231  Ruby  Street,  RocKford.  111. 

Chas.  Churchill  &  Co  ,  Ltd.,  LondOD,  English  Agent. 
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Many  Firms  have 
found  a 

BROWN 
HOIST 

Locomotive    Crane 

the  most  profitable  tool  about 
their  yards.  Equipped  with 
grab  buckets  or  without.  We 
would  be  pleased  to  demon- 
strate their  utility  to  you. 

The  brown  HOISTING  MACHINERY  CO. 

Manufacturers  of  Hoisting  Machinery  for  all  Devices. 
OFFICE  AND   WORKS,  CLEVELAND,   OHIO,  U.  S.  A. 

BRANCHES:     PITTSBURG      AND      NEW      YORK 


FOR  HEAVY  SERVICE  AND  HIGH  SPEEDS 

No  Clutch  in  the  market  can  equal  the  Williams  Friction  Clutch 

It  is  designed  and  constructed  with  this  end  in  view, 
and  is  now  successfully  employed  in  connection  with 
dynamos,  gas  engines,  clay  working  machinery,  rubber 
mills,  and  for  other  severe  duty.  The  Williams  Clutch 
is  simple,  very  compact,  can  be  easily  adjusted  and 
requires  no  attention  beyond  oiling.  The  action  is 
smooth  and  positive  and  marked  by  the  absence  of 
noise  or  vibration.  It  will  start  the  machinery  instantly 
or  gradually,  as  desired;  it  is  light  in  weight,  a  feature 
which  adapts  it  for  very  long  shafts  or  the  overhanging 
ends  of  shafts;  and  a  special  advantage  is  that  it  will 
slip  automatically  should  the  load  exceed  the  horse 
power  of  the  clutch.  On  extremely  low  or  extremely 
high  speed  shafts  the  Williams  will  frequently  give  the 
best  of  service  when  other  clutches  have  failed. 

"Write  for  BooKlet.    No  Special  Pulley-  Rectuired 

THE  AKRON  CLITCH  CO.,  winir "SI" ifc.  c„  AKRON,  0. 
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NorancRN 

CRANESl 


fcjfe 


^'  "- 


Handle  your   material  with   our   Electric   Cranes  and 
Hoists  and  increase  your  profits.      Catalogue  free. 

Northern    Cng^ineering^  'WorKs, 

36  CHene  Street.  Detroit,  Mich.,  V.  S.  A.. 


Ten  Reasons  why  you  want  the 

Peerless  Hoist 


Not  some  but  all  working  parts 
are  inclosed   in  dust-proof  cases. 
This  prevents  wear  and  makes  it 
smooth  and  easy  running. 
Light  in  weight. 
It  is  noiseless  in  operation. 
It  Kfts  quickly. 

The  load  is  sustained  by  a  friction 
that  neither  jams  nor  slips. 
All  gears  are  Spur  Gears — made 
of  steel  with  cut  teeth. 
All  parts  are  interchangeable. 
Each  one  is  thoroughly  tested  and 
is  absolutely  safe. 
Sizes  from  1 ,000  to  40,000  lbs. 
capacity. 
1  0.  Your  dealer  will  send  one  on  30 
days'   trial— we  know  you'll  be 
satisfied. 


EDWIN  HARRINGTON,  SON  SCO. 

Incorporated 

PHILADELPHIA,  PA. 


You  Can  Take  the 
Yale  &  Towne  Electric 
Hoist  to  Its  Work 

Much  of  the  vahie  of  the  Electric  Hoist 
Hes  in  its  portabiHty.  Not  only  can  it 
easily  be  moved  about  from  place  to  place, 
but  it  just  as  easily  can  be  kept  in  com- 
munication with  its  base  of  supplies  by  a 
little  simple  wiring  to  carry  the  current. 

It  can  be  used  on  a  hand  crane  or  a 
trolley,  attached  to  a  shear  pole  or  any 
similar  support  either  permanent  or  tem- 
porary, in  shop,  warehouse  or  yard,  and 
can  be  used  with  economy  for  lifting  light 
or  heavy  loads. 

Send  for  Catalog  M 

The  Yale  &  Towne  Mfg.  Co. 

9  Murray  Street,  New  York 
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Flexible  Shaft  Outfit 


Do  Grinding.  Buffing,  Drilling  with  the  same  machine 


MADE  IN  VARIOUS  SIZES,  DRILLING   HOLES  UP  TO  2  INCHES 
Send  for  Book  19-J 

Coates  Clipper  Mfg'.  Co.,  Worcester,  Mass.,  U.S.A. 


LONDON,    118    HOLBORN 


REAMER 


VALUE 


Is  what  you  are  looking  for.     Your  product  is  to  a  great  extent 
'  dependent  upon  their  quahty  and  adaptabiHty.     Our  many  years' 
experience,  a  modern  equipment  and  skilled  help  are  at  your  dis- 
posal. 

We  make  all  kinds  of  Reamers  and  guarantee  them  to  be  of 
the 

HICxHEST  QUALITY. 

THE  STANDARD  TOOL  COMPANY 


New  York,  94  Reade  St. 


Cleveland,  1  260-1  288  Central  Ave. 


L^iadon  Office.  C.  W.  Burton.  Griffiths  &  Co.     B-jrton  Fils.  Paris.  Fr.ance.      I.  L.-iinberc-:er  &  Cie.  l";enev 
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DO  YOU  WANT 


to  adopt  the  most  economical  and  efficient  system 
of  power  transmission  in  your  shop?  A  system 
that  has  sho\\n  a  sustained  efficiency  of  over  98 
per  cent.  ?  A  system  that  requires  but  a  shght 
amount  of  lubrication  and  that  \\ill  save  power,  oil 
and  trouble  ?  If  so,  write  us  for  our  Booklet  No.  7 
on  Successful  Transmission  of  Power  and  receive 
information  to  your  ad\-antage. 


MORSE  CHAIN  COMPANY 

TRUMANSBURG,  N.  Y. 

LICENSEES  FOR  GREAT  BRITAIN  AND  EUROPE 

The  Westinghouse  Brake  Co.,  82  York  Road,  King's  Cross,  London,  N. 


PATENTED, 


"WHITNEY 
CHAINS 

and  the  WOODRUFF  PATENT 
SYSTEM  of  KEYING  have  been 
adopted  by  the  leading  manufact- 
urers of  motor  cars. 
The  "Woodruff  System  is  more  me- 
chanical, more  efficient  and  a  great 
labor  saving  invention. 


Ag;ainst    claims    made   by   Competitors, 

we  suljmit  the  following  list  of  Jlotor 
Car  JIunufacturers  using  »'  WHITNEY  " 
ROLLER  CHAINS  and  STANDARDS. 
Is  it  not  time  for  everyone  to  admit 
that  "WHITNEY"  STANDARDS  for 
ROLLER  CHAIN  dimensions  are  now  the 
American  Standards  1 

''.■\dams- Farwell,"  ''American  Motor  Truck," 
".\uto.Car  Equipment,"  "Baker,"  "Berkshire," 
"  Biddle  -  Murray,"  "Cadillac."  "Columbia," 
"Champion  (McCrea),"  "Crown,"  "Crawford," 
"  Columbus  Buggy  Co.,"  "Elwell-Parker,"  "Ford," 
"  Franklin,"  "Gaeth,"  "Gale,"  "Grout,"  "Hewitt," 
"  The  Holmes."  "Iroquois  Iron  Works,"  "Knox," 
"Lambert,"  "Matheson,"  "Mack  Brothers," 
"  Mitchell."  "  Moline,"  "  New  York  Motor  Truck," 
"Olds,"  "Packard."  "Rambler,"  "Rapid."  "Reo," 
"Stearns,"  "Thomas,"  "Tourist,"  "Vehicle 
Equipment,"  "Wayne,"  "Western  Motor  Truck," 
"Windsor,"  etc. 


The  Whitney  Mfg'.  Co. 

Hartford,  Conn. 
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AIR  TOOLS 


FOR  SHOP  AND  FOUNDRY 


"HAESELER'' 


"IMPERIAL" 


The  life  and  operation  of  a  tool 
depend  upon  the  design,  material 
and  workmanship  in  its  construc- 
tion. "Haeseler"  and  "Imperial" 
Pneumatic  Tools  are  designed  by 
practical  engineers  familiar  with 
working  conditions.  This  mate- 
rial is  the  best  obtainable,  im- 
proved by  special  treatments. 
Their  workmanship  is  that  of 
skilled  mechanics,  working  under 
e.vpert  supervision  in  highly  or- 
ganized shops.  They  embody 
thirty-five  years  of  pneumatic 
practice. 

AIR  AIR 

HOISTS  COMPRESSORS 


,  Portsmouth,  Va. 


INGERSOLL-RAND  CO. 


I  I   Broadway,  NEW  YORK 


CHICAGO 
CLEVELAND 


PHILADELPHIA 
HOUGHTON.  MICH. 


ST.  LOUIS 
PITTSBURG 


£L  PASO 
BOSTON 


No,  1  Automatic 


Are  you  interested  in  the  Best 

Pinch  and  Shear? 

Then  ask  us  about  the 

ROYERSFORD 

BUILT  FOR  SERVICE. 
VARIOUS  SIZES.    REQUIRES  LITTLE  FLOOR  SPACE. 


ROYERSFORD  EOINDRY  AND  MACHINE 
COMPANY, 

ROYERSFORD,  PA. 


No.  3  Heavy  Duty.  12  id.  Throats 


h 


"VERTICAt 


TURRET- 
BO'ftltKiANDIURNlNCh 


MACHINES 
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Here's  a  Row  of  First  Class 
Machines  for  all  Power  Purposes 

Sterling  in  Quality  as  well  as  in  Name 

Generators,  Dynamotors,  Vertical  Motors— All  Speeds  and  Voltages 

STOCK  CARRIED  IN   NEW  YORK  AND   ST.    LOUIS 

The  Sterling  Electric  Motor  Co.,  Dayton,  Ohio 

Engineering  Specialty  Co.,  143  Liberty  Street,  New  York,  Eastern  Representatives. 


18  H.  P.  500  Volt  Thompson-Ryan  Variable 
Speed  Motor  Driving  Ventilating  Fan  in  the  shops 
of  the  Philadelphia  Rapid  Transit  Company. 


The  perfect  speed  control  of  the  Thompson-Ryan 
Motors  adapts  them  to  a  range  of  usefulness  unequalled 
by  other  motors,  The  horse  power  and  efficiency  are 
constant  at  all  speeds.  No  complicated  controllers, 
no  complex  wiring  required.      Write  for  bulletins. 

Ridgway  Dynamo  &  Engine  Co.,  Ridgway,  Pa. 


;  Type  S  Motor  Driving  Gisholt  Lathe 


Westinghouse 
Motor  Quality 

Is 
A  Fact  Not  An  Expectation 

The  inspection  and  tests  given 
every  part  during  every  stage 
of  manufacture,  guarantee  both 
quality  and  performance. 

Nothing  Is  Left  to  Chance 
Westinghouse   Electric   &   Mfgr.  Co. 

Sales  Offices  in  all  Large  Cities.  PITTSBURQ,  PA. 

For  Canada:  Caaadiaa  Westinghouse  Co.,  Limited,  Hamilton,  Ont. 


SHEPARD  PNEUMATIC  MOTORS  afford 
satisfactory  means  of  easily  applying 
power  to  hand  cranes. 

These  motors  are  built  in  2  H.  P.  and  .5  H.  P.  sizes,  with 
driving  shaft  speeds  of  9.5  and  80  R.P.M.  lespectiTely.  A 
powerful  friction  clutch  is  interposed  between  motor  and 
back  gearing,  which  prevents  injury  from  overrunning. 
Compact,  liberally  proportioned,  highly  efficient. 


Dust  Proof. 


Oil  Bath  Lubrication. 


THE  GENERAL  PNEUMATIC  TOOL  COMPANY 


Back  Geared  Air  Motor 


NEW  YORK 
Singer  Building 


General  Offices  and  Works 
MONTOUR  FALLS,  N.Y. 


PHILADELPHIA 

Stephen  Girard  Bldg. 
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Rogers  Small  Tool  Department 


Adjustable 

Blade 

Reamers 


Foreign  AcENTs-Ch 
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Usin^  tKis  small  part  of  the 
best  oaK-tarmed  Belting'  Butts 
to  makj^^p^^^i  ^^^\  Belts'* 
givea  us  a  chance  to  y:iout 
loud^^nd  long  about  tbeir 
sup^ior  style  and  lalstin^ 
QualmlK. 


CHAS.  A.  SCHIEREN  a  COMPANY 


29  FERRY  STREET,  NEW^  YORK 


Boston,  IQl  Lincoln  St. 
Pittsburg,  239  3d  Avs. 


Hamburg,  Auf  dem  Sande,  1. 
Chicago,  8C>  FranKlin  St. 


Philadelphia.  221  N.  Third  St. 
Denver,  1513  Sixteenth  St. 
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NEWTON 


Combination  Cold  Saw  Cutting  Off  Machine  (In  Stock) 
Rotary  Planing  Head  Attached 

Rotary  Planing  Machines,  Boring  Machines,  Slotting  Machines, 

Axle  Keyseating  Machines,  Milling  Machines, 

Heavy  Gear  and  Worm  Wheel  Cutting  Machines 


No.  4  Combination  Cold  Saw  Cutting  Off  Machine  (In  Stock) 
Carrying  Inserted  Tooth  Saw  Blade 

Nei^ton  MacHine  Tool  Works,  Inc. 

PKiladelpHia,  U.  S.  A. 
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60-in.  by  12-in.  Atitomatic  Gear  Cutter 


The  Advantage  of  Eberhardts' Patent  Automatic 
Gear  Cutting  Machine  soon  shows  in  the  Ledger 

Not  only  is  the  output  of  gears  greater,  but  their  accuracy  is  as- 
sured, and  as  the  machine  is  entirely  Automatic  the  operator  does 
not  have  to  give  it  any  attention  beyond  setting  and  removing 
the  work,  thus  one  man  can  operate  several  machines.  The  de- 
sign of  the  Eberhardt  Patent  Gear  Cutter  is  extremely  simple, 
though  every  convenience  for  quick  handling  is  incorporated,  and 
for  this  reason  it  is  not  apt  to  get  out  of  order.  It  is  designed  for 
cutting  spur  gears  only,  is  strongly  constructed,  very  powerful  and 
is  made  in  i6  sizes.  If  you  have  gears  to  cut,  write  for  catalogue 
of  these  machines. 


Selling  agents — Baird  Machinery  Co.,  Pitts- 
burg, Pa.  Marshall  &  Huschart  Machinery  Co., 
Chicag-o  and  St.  Louis.  The  Motch  &  Merry  weather 
Mchy.  Co.,  Cleveland  and  Detroit.  The  Fairbanks 
Co.,  Philadelphia  and  Baltimore.  Henshaw,  Bulk- 
ley  &  Co.,  San  Francisco.  Hallidie  Mchy.  Co., 
•Seattle.  Prentiss  Tool  and  Supply  Co.,  New  York, 
Boston,  Buffalo  and  Syracuse. 


Also  manufacturers 

of  "High  Duty" 

Shapers 


Foreign  agents— Schuchardt  &  Schmte,  Ber- 
lin, Vienna,  Stockholm,  St.  Petersburg.  Alfred 
H.  Schutte,  Cologne,  Milan  and  Paris.  Selig,  Son- 
nenthal  &  Co.,  London,  England.  John  Lang  & 
Sons,  Johnstone,  Scotland.  F.  W.  Home,  Yoko- 
hama.   Adolfo  B.  Horn,  Havana,  Cuba. 
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The  BuUard  Automatic  Wrench 

Combines  the  Monkey,  Ratchet  and  Pipe  Wrench  in  One  Tool 


It  is  also  a  one  hand  wrench,  no  nuts  or  screws  to  adjust,  no 
time  lost  changing  from  one  size  pipe  to  another;  it  can  be 
turned  forward  or  backward  as  desired,  it  can  be  used  on  pipes 
close  to  a  floor  or  Avail ;  it  is  a  third  shorter  than  the  ordinary 
wrench  of  same  capacity,  and  weighs  only  about  half  as  much. 
These  advantages  appeal  to  every  practical  man,  and  in  addi- 
tion the  construction  of  this  wrench  involves  a  new  principle 
which  puts  it  ahead  of  other  tools  of  its  class.  In  other 
wrenches  the  power  is  applied  as  a  crushing  force — in  the 
Bullard  the  grip  is  like  that  of  your  hand,  a  twisting  or  wring- 
ing strain;  it  grips  instantly,  releases  instantly,  will  not  crush 
the  lightest  pipe  because  all  the  power  goes  to  turn  the  pipe. 

Made  of  best  drop-forged  steel.      Five  sizes  from  o  to  3  in. 
\Wite  for  our  catalogue,  or  better  still,  trv  the  wrench  itself. 


BuUard  Automatic  Wrench  Company,  Inc. 

PROVIDENCE,  RHODE   ISLAND 
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ALUNDUM 


A  THREE  CORNERED  ARGUMENT 


for 


NORTON  GRINDING  WHEELS 

Alundum  is  used  exclusively  in  the  manufacture  of  Norton  Wheels  and  is  not  only 
the  hardest  and  sharpest  abrasive  in  the  world,  but  the  most  uniform.  There's  an  ad- 
vantage in  the  latter  quality  that  is  worth  your  best  attention — uniformity  in  grinding 
wheels  and  ability  to  duplicate  a  certain  grade  easily  and  without  variation  is  one  of  our 
strong  points.  Other  "Norton"  points  are — speed,  durability,  cool,  clean  cuts — all  the 
qualities  essential  for  up-to-date  work  combined. 

ADAPTED  FOR  ALL  GRINDING  PURPOSES. 

NORTON  COMPANY 


WORCESTER.  MASS. 


FORMERLY  NORTON  EMERY  WHEEL  CO. 

NEW  YORK,  N.  Y.        NIAGARA  FALLS,  N.  Y. 


CHICAGO,  ILL. 
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merican 


'"P'HE  demand  for 
■'•  American  Swiss 
Files  has  necessitated 
increased  manufactur- 
ing facilities,  and  a 
new-  plant  is  now  in 
course  of  construction. 
When  completed  we 
will  be  able  to  fill 
orders  more  promptly 
than  is  now  possible, 
and  will  then  make 
better  use  of  this  page. 


K,  P.  ReicKhelm   O.   Co. 

23  John  Street,  New  YorK 
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Automatic  Adjustable-Stroke 

CENTER  PUNCH 


No.    18-A.    ACTUAL    SIZE 


'yHIS  CENTER  PUNCH  (patent 
■*•  applied  for)  is  provided  with  a 
knurled  adjustable  screw  cap  which, 
working  in  connection  with  a  spring,  re- 
gulates the  stroke.  For  work  requiring 
a  heavy  mark,  turn  cap  down;  for  work 
requiring  a  light  mark,  turn  it  up.  To 
use  it  no  hammer  is  needed.  The  punch 
being  placed  in  an  upright  position  over 
the  working  line,  a  downward  pressure 
releases  the  striking  block  and  makes 
the  impression  without  danger  of  slip- 
ping, as  is  liable  when  a  hammer  is  used. 
When  adjusted  for  either  a  light  or  heavy 
stroke  all  indentations  are  of  uniform 
size  for  starting  the  drill,  etc.,  and  accu- 


rate and  quicker  work  can  be  done.  The 
working  parts  are  hardened,  durable  and 
accessible  for  such  repairs  as  may  ever 
be  needed.  The  adjustable  cap  fits  the 
hand,  with  no  stroke  adjusting  screw 
through  and  above  it  to  bother.  The 
point  can  be  ground  without  removing 
it.  This  punch,  while  small  and  light, 
is  capable  of  giving  a  powerful  stroke, 
thus  taking  the  place  of  a  heavier  as 
well  as  a  lighter  punch.  It  is  i/2-inch 
in  diameter,  5  inches  long  when  adjusted 
for  medium  stroke  and  weighs  but  3  ozs. 
Price  No.  18-A  each,  $2.00.  Extra 
Points,  each,  15  cents. 


Send  for  free  Catalogue 
No.  17.D  of  the  largest 
line  of  Fine  Mechanical 
Tools  made  anvwhere. 


THE  L.  S.  STARRETT  CO. 


ATHOL,      MASSACHUSETTS,      U 


A. 


Demander  le  catalogue 
des  Outils  Starrett,  en 
langue  francaise,  chez 
M.  Alfred  H.  SchUtte, 
S5  bis,  rue  Reaumur, 
Paris. 
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"Star  Special"  ?"t«ng 

Bench  Lathe 


Tool 
R.oom 


has  forj^ed  crucible  steel  spindle  with  Ji  in.  hole,  draw-in 
chuck  for  split  collets  up  to  %  in.  capacity,  can  furnish  with 
taper,  tnillintr  and  gear-cutting  attachments,  etc. 

Suitable  for  tool,  model  and  scientific  instrument  makers, 
laboratory,  electrical  and  experimental  work — in  short  for 
profitable  use  in  all  lines  of  fine  accurate  manufacturing:  and 
precision  service. 

Send  for  complete  description. 


V 


The  Seneca  Falls  Mfg.  Co. 

330  Water  Street,  Seneca  Falls,  N.  Y.,  U.  S.  A. 


.  Swing.    24  in.  between  Centers. 


yr  f^ll -^.^ «  26-inch BacK  Geared 


CranK  Shaper 


A  tool  foi-  handling  the  heaviest  class  of  work  with 
greatest  accuracy.  Strong  and  substantial  construc- 
tion ;  head  swivels  to  any  angle,  ram  of  unusual  length, 
insuring  a  smooth  cut;  heavy  rail,  patent  table  sup- 
port— every  improvement  in  shaper  design, 

A^f7i:'  Catalogue  for  all  sizes. 

The  R.  A.  Kelly  Co.,  Xenia,  Ohio. 


The  Exceptional  Range  of  Work 


that  can  be 
covered  bv  a 

DUl 
Slotter 

is  a  constant 
source  of  congrat 
ulation  to  its 
owner. 


Tlie  traveling  head  makes  a  big  Slotter  of  a  little  one 
and  doubles  its  capacity  for  work.  With  the  table  well 
out  and  the  head  close  up  to  column,  the  outside  of  large 
circles  can  be  machined :  or  when  work  is  too  cmubersome 
or  heav}'  to  be  fed  to  the  machine,  it  can  be  held  station- 
ary and  the  traveling  head  fed  along  instead.  There  are 
other  advantages  peculiar  to  Dill  Machines. 

May  we  send  you  full  description  ? 

The  Dill  Slotter  People,  Philadelphia,  Pa. 


That    Patent    Crank   ^Motion  as  applied    to    Stock- 
bridge    Shapers    gives    a    perfect    crank 
motion,  increasing  production  to 
a  point  where   there    is 
no  economy  in 
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''  CLEVELAND  " 
OPEN  SIDE  PLANER 

ir  A  N  U  F  A  C  T  U  R  E  D  BY 

THE  CLEVELAND  PLANER  WORKS 

3151K5158      SUPERIOR      AVENUE,     N.     E.,      CLEVELAND,      OHIO 

A  good  planer  is  a  necessity  in  every  machine  shop.  The  "Cleveland" 
Open  Side  Planer  has  many  advantages  not  generally  appreciated  till  tried. 

It  is  good  for  all  classes  of  work,  but  the  greatest  advantage  is  in  the 
wide  range  with  the  odd  shaped  castings. 

It  is  of  necessity  heavier  than  the  ordinary  planer,  the  extra  metal 
being  so  distributed  as  to  give  extreme  stiffness  and  rigidity.  It  is  bailt 
box  section  throughout,  the  stiffest  construction  possible  for  an  open  side 
planer. 

If  you  are  a  planer  user,  you  are  a  possible 
customer.  You  may  not  need  a  planer  now,  but 
write  anyway ;  you  will  be  interested. 


36' x36'xl2-. 

Made  in  all  sizes 
from  30"  to  73"  in 
w  i  d  t  li ,  and  any 
length. 


THE  JOHNSON  FRICTION  CLUTCH 


is  a  strictly  high  grade  clutch.  It 
has  the  least  number  of  parts,  occupies 
the  minimum  of  space,  is  perfectly 
smooth,  highly  finished,  looks  well, 
works  well  and  wears  well. 

Nothing  has  been  omitted  in  design- 
ing the  Johnson  Clutch  that  could 
make  it  efficient,  safe  and  easy  to 
operate.  It  is  very  powerful,  simple 
and  so  nicely  balanced  that  it  runs  at 
highest  speed  without  vibration.  One 
easily  reached  screw  adjusts  the  clutch 
to  any  tension,  all  working  parts  are 
protected  from  dirt  and  grit ;  it  is  made 
both  single  and  double  and  has  the 
endorsement  of  the  leading  machine 
tool  builders  of  the  country. 


The  Canadian  Fairbanks  Co  ,  Agents 

Toronto,  Winnipeg,  Vancouver. 
The  Efandem  Co.,  67a  Shaftsbury  Av 


la— Montreal, 
Q,  Eng. 


THE  CARLYLE  JOHNSON  MACHINE  CO.  HARTroRaioNN: 
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The  Wonderful  Capacity 
of  the  Bath  Grinder 


Is  instanced  by  the  fact  tliat  in 
several  shops  we  have  solil  tliree  and 
four  of  these  machines  together  for 
2)lani»g  grinding,  and  they  are 
equally  adapted  for  other  classes  of 
work.  They  will  grind  anything 
that  can  be  ground — run  wet  or 
<lry  as  needed — for  surface  grinding 
power  cross  feed  and  fine  screw  at- 
tachment is  provided:  for  internal 
dee})  hole  grinding  an  attachmant 
clamps  to  the  frame  of  the  machine 
and  runs  at  very  higli  speed :  a  cup 
wheel  permits  all  kinds  of  cutter  and 
reamer  grinding,  clearances  for  such 
work  being  measured  by  the  ma- 
chine. 

Bath  Grinders  have  positive  stroke 
for  automatic  feed,  provision  to  soft- 
en all  jar,  and  are  very  rigid,  sensi- 
tive and  powerful.  Made  in  3  sizes. 
Catalogue  sent  on  request. 

BATH  GRINDER 
COMPANY, 

Fitchburg,  Mass. 


A  Tnal  Convinces 

Our  Cutters  themselves  are  the  best  argument  we  can 
present,  and  we  shall  be  glad  to  have  your  order  for  some 
special  cutter  for  difficult  and  essentially  accurate  work. 

We  make  every  sort  and  kind  of  Cutter  for  Milling,  Gear 
Cutting,  etc.  We  use  the  best  material  obtainable  and  guar- 
antee our  product  as  to  quality  and  workmanship. 

Large  stock  of  Cutters  always  ready  for  delivery.  Write 
us  vour  needs. 


UNION  TWIST  DRILL  COMPANY 


Successor  to  GAY  &  WARD 


New  Yoxii.  Store.  54  Warren  St.,  W.  L.  Neff.  Mgr.  Philadelphia  Store,  52  No. 
5th  St..  Field  &  Co..  Agents.  Boston  Agents.  25  Purchase  St..  E.  T.  Ward  & 
Sons.  Chicago  Store.  68-70  So.  Canal  St..  H.  E.  Barton.  Mgr.  Foreign  Agents; 
France.  Alfred  H.  Schutte.  Paris.  England.  Chas.  Neat  &  Co..  no  Queen 
St.,  London. 


ATHOL,  MASSACHUSETTS 
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Peace  and  a  Quiet  Mind 

are  what  you   and   your  employees  will   realize  if  you  will 
equip  your  Loose  Pulleys  and  Friction  Clutches  with 

Arguto  Oilless  Bearings 


Oil  and  rapid  running  loose  pulleys  never  stay  long  in 
company — and  trouble  follows  the  parting.  With  AR- 
GUTO BEARINGS  there  is  no  further  need  of  oil  or 
oiling,  there  are  no  spattered  walls  or  floors,  no  lost  time. 
They  prolong  the  life  of  your  belts  from  40  to  50  per 
cent.,  save  labor,  trouble  and  wear  indefinitely.  6  to  8 
years,  ivUhoat  being  oiled — ivhere  heretofore  the 
Pulleys  required  attention  every  6  to  8  hours — is 
an  item. 

If  interested,  send  for  catalogue  and  testimonials 


P6J  UTO  Arguto  Oilless  Bearing  Company 


Showing  Arguto  as  used  in  connection  with  Philips 
Pressed  Steel  Pulleys 


U 


'Reg.  U.  S.Pat.  Of." 


Wayne  Junction,   Philadelphia,  Pa. 


LANDIS    GRINDERS 


Grinding  Machines  have  a  range  of  use- 
fulness that  has  helped  many  manufacturers 
out  of  very  perplexing  problems.  They  pro- 
duce a  larger  output  in  a  given  space  of  time 
than  is  possible  to  turn  out  on  a  lathe  and  the 
work  is  of  higher  quality,  more  highly  finished 
and  far  more  true  and  accurate. 

A  little  investigation  on  your  part  will 
bring  home  to  you  that  all  the  good  points  that 
can  be  found  in  Grinding  Machines  are  to  be 
found  in  the  "  LANDIS  GRINDERS." 

We  can  send  you  diagrams  of  work  done 
on  a  LANDIS  showing  dimensions,  amount 
removed,  and  degree  of  accuracy  obtained,  or 
better  still,  it  will  be  a  pleasure  to  us  to  finish 
a  piece  of  your  work  on  a  LANDIS  if  you 
will  send  it  to  us.  You  can  then  judge  of  the 
quality  and  know  exactly  the  time  taken.  Let 
us  send  you  set  of  our  illustrated  folders. 


No.  20  Plain  (jrinding  Machine.     10'  swing,  20"  between  centers. 


I^andis  Tool  Company",  Waynesboro,  Pa.,  U.S.A. 

Agents— W.  E.  Flanders,  300  .Schofield  Bldg.,  Cleveland,  C,  and  933  Monadnock  Block,  Chicago,  III.  Walter  H.  Foster  Co.,  114  Liberty  St., 
New  York.  C.  W.  Burton,  Griffiths  &  Co.,  London.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm  and  St.  Petersburg.  Alfred  H.  Schutte, 
Cologne,  Brussels,  Liege,  Paris,  Milan  and  Bilbao.     A.  R.  Williams  Mchy.  Co.,  Toronto.    Williams  &  Wilson,  Montreal,  Canada. 
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Quint  Improved  Turret  Drill 

Taps  aud  drills  light  and  medium  woi-k  quickly  and  accu- 
rately and  is  fui-nished  with  6, 8, 10  or  13  spindles  as  desired. 


The  Quint  ma- 
chines are  rery 
compact  in  form 
and  are  particular- 
ly convenient  in 
operation.  All 
spindles  work  to 
one  center  so  the 
work  can  be  fin- 
ished without  re- 
setting. Ba c  k  - 
g e a  r  s  may  be 
tlirown  iu  or  out 
witliout  stopping 
the  machine.  Only 
the  spindle  in  use 
rotates,  and  the  in- 
stant reverse  when 
tapping  saves  time 
and  leaves  the 
hands  free  to 
handle  the  work. 


"We  build  the  Improved  TuiTet  Drills  in  foiu-  sizes  and 
shall  be  .glad  to  send  catalogue  on  request. 

A.  E.  QUINT,  Hartford,  Conn. 


Automatic  Worm  and  Cam  Feed 

Gang  Drills 


for  %  to  ^-in.  with 
safety  stops  to  pre- 
vent breakage  of 
drills,  or  feed  works. 

With  or  without  oil 
pump  and  piping,  lo- 
in.  swing  2,  4  or  6 
spindles— 15-in.  swing 
4  and  6  spindles. 

Send  us  sample  of 
work  and  get  estimate 
of  output,  and  price 
of  suitable  drill,  in- 
cluding holding  fix- 
ture. Use  any  make 
of  chuck  you  prefer. 

We  make  a  full  line 
of  light  drills— single 
Itiple  spindle, 
bench,  electric  drive, 
flexible  spindle,  ad- 
justable   heads,    etc. 


DWIGHT    SLATE    MACHINE    CO. 

1  SPRUCE  STREET,  HARTFORD.  CONN. 


The  Drills  that  Barr  Builds 


WHICH    is    worth 
MOST,    Promises    or 
Performances?     It    is 
easy    to    claim    more 
than     one     possesses. 
Have  you  been  bitten 
by  the  microbe  ?  ?  ?  ?  ? 
Style    A,    (illustration 
2-spindle),     styles     B, 
C,   D,   E,  F,  G,  lever 
feed  or  power  feed,  2 
to  6-spindles,  drill 
No.  60  to  ;'4  "holes 
and  POWER  TO 
SPARE. 

THIS  is  the  largest 
and  best  line  of  light 
Drilling  Machines  IN 
THE  WORLD. 

Write  for  special  circulars. 

Barr's  line  of  Drills   in-      -^ 
cludjs  60  styles  and  sczes.      "^ 


H.  G.  BARR,  Worcester,  Mass. 


FOX   MILLERS 

Hand  ami  Combined  Hand  and  Power  Feed. 
Many  unique  features.     J^ew  catalog  on  request. 

FOX    MACHINE    COMPANY 

815-825  No.  Front  St.,  Grand  Rapids,  Mich. 
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Between  30"  and  72" 

COLBURN  MILLS 

are  built  in  seven  sizes. 

Buy  tlie  oue  l)est  adapted  to  your  work. 
You  don't  have  to  put  up  with  a  misfit. 
They  all  possess  the  unique  labor  saving 
devices,  power,  rigidity,  accurate  work- 
manship and  perfect  alignment  wliich  is 
so  essential  in  working  out  tlie  jiroblem 
of  shop  economics.  Not  "how  cheap" 
but  •  •  how  efficient "  must  be  your  stand- 
ard when  buj'ing  a  mill  if  you  are  de- 
manding better  work  and  more  of  it  at 
a  lower  shop  cost. 

Write  for  full  particulars  con- 
cerning any  size. 

Colburn  IVIacPiine  Tool  Co., 

Franklin,  Pa.,  U.S.  A. 


POOLE'S  POWERFUL  BORING  MILLS 

Are  eminently  adapted  for  new  high  speed  steels.  There  is  strength  to 
withstand  the  heaviest  strains  and  power  to  handle  the  heaviest  work. 
They  are  rapid  and  accurate,  have  every  convenience  for  easy  operation, 
and  are  especially  compact.  The  cone  pulley  is  located  between  the 
uprights;  all  gears  are  enclosed;  cross-rail,  cross-heads  and  tool  bars  have 
power  traverse.   6,  7, 8  and  1 0-ft.  sizes.   Write  for  prices  and  particulars. 

THE  J.  MORTON  POOLE  COMPANY,  WILMINGTON.  DEL. 

^g-enfs— Prentiss  Too!  and  Supply  Co.,  115  Liberty  St.,  New  York,  145  Oliver  St.,  Boston. 
507  D.  S.  Morgan  BldR.  Buffalo.  Hill,  Clarke  &  Co.,  Chicago.  W.  C.  Johnson  &  Sons  Mchy. 
Co.,  St.  Louis.     Tatum  &  Bowen,  Sau  Francisco. 


Horizontal  Boring,  Drilling 

and  Tapping  Machine 

Specially  designed  for  use  on  long  work  which  cannot  be  handled 
on  an  upright  drill  and  also  for  heavy  castings  where  holes  are  re- 
quired in  different  places,  as  well  as  on  various  other  kinds  of  work. 
Drills  up  to  114  inches,  taps  up  to  l}i  inches  and  will  bore  larger 
holes. 

Furnished  with  or  without  Boring  Bar  Support  and  Boring  Bar. 
10  inch  spindle  travel  or  15  inch  spindle  travel  as  required. 

May  we  send  you  catalog? 

B.  F.  BARNES  COMPANY 

ROCKFOR.D.   ILLINOIS 

European  Branch,  149  Queen  Vict..ria  St.,  London,  E.  C. 


The  Higley  Metal  Saws 


ARE  EFFICIENT  AND  ECONOMICAL 


"Higley"  drive  means  thin  saw  blades  pulled  through  the 
Automatic  work,  less  stock  removed  and  less  power  required. 

Friction    Feed  Result,  the  fastest  cuts  on  record. 

Automatic  i   -ii  /->< 

Stop         Vandyck  Churchill  Company 

Power   Return         New  York  Philadelphia  Pittsburgh  New  Haven 
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■'A  great  blfr  Lathe  and  a  great  little  Lathe" 
McCabe's '■  2-in-l  "  Double-Spindle  Lathe.    26-48-inch  Swing 


But 
"Hang 
It" 

Man- 
It  wouldn't 
do  for 
your 
shop   


Five-eighths  of  the  time  you  might  keep  a 
big  Lathe  busy,  but  you  can't  afford  to  waste 
the  other  three-eighlhs,  doing  nothing.  Time's 
far  too  precious. 

You're  never  "  in  bad "  like  that  with  a 
McCabe  '•2-in-i"  Double-Spindle. 

The  eternal  fitness  of  this  "  2-in-i  "  comes 
out  when  your  big  Lathe's  in  the  "  land  of 
Nod," — pull  down  onto  the  Lower  swing,  and 
there's  a  26-inch  for  you. 

With  a"2-in-i"  only— -'such  things  are 
did."  How  is  it  600  shoj^s  thought  of  this 
before,  and  you  didn't  ? 

You  can't  dispute  the  price,  when  it's  no- 
where like  a  regular  fortv-eight's — so  stop 
shilly-shallying  over  this  Lathe  question,  and 
get  the  book. 

J.  J.  McCABE 

"The  Double •  Snindle  Lathe  Man" 

14  Dey  Street,         New  YorK  City 


Foreign  Afre" /s—Chm.  Churchill  &  Co.,  London, 
Birmingham.  Manchester  and  Glasgow.  R.  A.  Hervev, 
Sydney,  N.  S,  W.,  Sole  Agent  for  Australasia.  F.  W. 
Home,  Vokohama,  Japan. 


Crank  Shapers   |   Engine  Lathes 

16,  18,  and  24  inch  Stroke.  j         18,  22  and  24  inch  Swing. 

Best  material,  best  workmanship,  best  value  for  the  money  invested. 

Wm.  Barher  ®  Company.  5rin::tirs^  Cincinnati.  0. 


Kinished    Nlachiine    Keys 

Gib  and  Plain  HeacL 


Cheaper  than  you  can  mike  them.       Finished  "Ready  to  Drive  ' 


OLNEY  &  WARRIN, 

66-68  Centre  St.,  New  York. 


Standard 
E^nglne  loathes 


16  to  24  inch  Surin^ 

Built  by 

Greaves.  Klusman  ^  Co» 

S.  E.  Cor.  Cook  &  Alfred  Sts. 
CINCINNATI.  OHIO.  U.  S.  A» 


Also  Builders  of 

Pattern  flakers'  Lathes  and  flachin* 

ery  and  Jletal  Spinners'  Lathes. 

A  LITTLE  SHAPER 

FOR  YOUR  LIGHTER  WORK 


All  the  essential 
features  of  the  high 
priced  machines  are 
incorporated  in  the 

RHODES 

7  in,  Craok  Shaperr 

and  it  will  take  care 
of  small  tool,  die, 
model,  and  light 
shaper  work  in 
general,  quicklv  and 
accurately.  Micro- 
met  er  adjustment 
on  both  screws; 
quick  adjusting 
vise. 

Can  be  used  as  a 
bench  machine 
when  desired. 


Circulars  on  requesU 

L.  E.  Rhodes 

Hartford,  Cona. 


WE  MANUFACTURE 

SHAPERS 

EXCLUSIVELY. 
12  TO  32  INCH  STROKE. 


SMITH  &  MILLS. 

Cincinnati,    Ohio,    U.  S.  A. 


^TkEfucHs  %  Jang  ^g  g?[ 


iNEMACHINERYaSTINOS 


OFFICE  H 

29\VARREN  St 
O    NEW  YORK     < 


FOuNDFrr 
RUTHERFORD  NJ. 


September,  1906. 


MACHINERY. 


99 


Ideal 

Atmospheric  Conditions 

in  Cold  Weather 


The  "ABC"  Fan  System  of  Heating 
and  Ventilation  provides  a  constantly 
changing  supply  of  pure,  fresh  air,  uni- 
formly distributed  to  every  part  of  the 
building. 

Need  a  heating  system  for  some  new 
buildings  or  a  better  one  for  your  old  ones  ? 
May  we  figure  with  you  ? 

American  Blo^rer  Co., 

DETROIT 

New  YorK  Chicagfo  Ivondon 


The  "Acme"  Metal  Saw  Table 


A  compact,  self-contained,  all  metal  construction 
saw  table  for  cutting  sheet,  rod  or  tube  brass,  copper, 
tibre,  rubber,  etc.     Price  $50.00,  F.  O.  B.  Philadelphia. 

Catalogue  mailed  on  request. 

The  Hub  Machine  (Si  Tool  Co. 

021  CHerry  Street.  PHILADELPHIA,  PA. 


^ElEaWCfeNTROllER^SUPPLYlfl. 


DINKEY 
VENTILATED 
CONTROLLERS  !E 

Severe  service  under  the 
most  exacting  conditions 

EXCEL  ALL  OTHERS 

Tliey  are  built  from  1  to  100  H.P.  with  cast 
grid  or  coil  resistance,  with  top  lever  or  with 
under  lever  when  it  is  desired  to  mount  the 
controller  at  the  rear  or  above  the  operator. 

THEY  WILL  MEET 
YOUR  CONDITIONS 

SPECIFY    THFM 

Send  for  Bulletin  No.  J02 


The  Electric 
Controller&  Supply  Co. 

CLEVELAND,  OHIO 


H.  ®C. 
Wrought 
Steel 
Lockers 


Have  points  of  advan- 
tage that  make  not  only 
a  good  impression  but  a 
lasting  impression. 

Their  construction  is 
ideal  —  wrought  steel 
perforated  stock,  highly 
finished,  smooth  sur- 
face, easily  kept  clean. 
They  are  fitted  with 
round  edged  shelves, 
special  hooks  and  a 
patent  locking  device. 
Raised  from  the  fioor  so  no  dirt  can  accumvilate  under 
them.  Built  on  the  unit  system  they  can  be  adapted 
to  any  space  and  used  single  row,  double  row,  as  many 
tiers  high  as  you  like. 

Write  for  booklet. 
Wide  range  of  styles  and  si£es. 

THe  Hart  ®.  Cooley  Co. 

Ne^v  Britain,  Conn. 


100 


MACHINERY. 


September,  1906. 


CRANES  and  HOISTS 


Awarded 
GRAND  PRIZE 

at  Louisiana 
Purchase  Exposition. 


We  have  built   ^  700  of  these 

PROFIT     PRODUCING     EQUIPMENTS 

for  all  kinds  of  requirements.   Capacities  from  I  to  200tons. 


Awarded 
COLD  MEDAL 

at  Louisiana 
Purctiase  Exposition. 


ELECTRIC  TRAVELING  CRANES. 
HAND  TRAVELING  CRANES. 
TRAVELING  WALL  CRANES. 
LADLE  CRANES. 


PAWLING 
HARNISCHFEGER 

MILWAUKEE,  WIS. 


ELECTRIC  HOISTS  for 
I-BEAM  RUNWAYS. 
HOIST  TRANSFER  CRANES. 
I-BEAM  TROLLEYS. 


THE  STEINER  JAPANNING  AND  DRYING  OVEN 


Designed  to  meet 
special  conditions. 
Heated  by  gas  and 
adaptable  for  many 
lines  of  manufac- 
ture. Special  bur- 
ners used  for  drj'ing 
materials  contain- 
ing much  moisture. 


Ovens  for 
Bronzing, 
Blueing, 
Japanning, 
Enameling, 
Drying. 

Made  la  any  size 
required.  Write 
for  prices. 


BMIL  E.  STEINER,  50   FER-RY   ST.,   NEWTARK,  N.  J. 


CRANES 

The  Hoist  Mfg.  ^  Construction  Co.,  Philadelphia,  Pa. 


Frazer's    Adjustable    Mal- 
leable Iron  Flask  Pin 

saves  time,  expense,  and  makes  true 
castings.  Quickly  applied  and  easily 
adjusted. 

Send  for  prices  on  our  line  of  Pat- 
tern Makers'  Specialties. 

MILWAUKEE  FOUNDRY  SUPPLY  CO. 
Milwaukee,  Wis. 


OUR  SPECIALTY, 

Automatic  Machinery 

miking  Wood  Screws, 

Asa  S.  Cook  Co., 


HARTFORD, 
CONN.,  U.  S.  A. 


AT.  KEY-  SEAT  SETTING  GAUGE 

'FOR  ENGINEERS SMACHINISTS 


^TJ.WYKE  51  CO. 

k.E.BOSTON.MASS.U.S.fl 

FOR   LIS  TS  OF    THIS  ANC 
OTHER  IMPROVED  TOOL 


f*<. 


THe  BropHy  Endless  Belts 

Have  all  the  advantages  desirable  for  high  speed  machinery  and  none  of  the 
"  outs  "  so  prominent  in  belts  of  leather  and  other  materials.  Woven  endless 
there  is  no  joint  to  cause  the  jar  or  jump  so  injurious  to  rapid  running  machines; 
they  are  uniform  in  thickness,  particularly  strong,  are  not  affected  by  heat,  oil  or 
water,  will  not  stretch,  will  not  rot  nor  become  hard,  and  once  adjusted  can  be 
run  continuously  without  further  attention. 

Brophy  Endless  Cotton  Belts  will  increase  power  and  productive 
capacity,  wear  longer  and  are  guaranteed  to  save  fully  25  per  cent,  in  time  and 
labor  over  other  belts.     Booklet  with  full  description  mailed  on  request. 

CREAMERY  BELTING  SI  SUPPLY  CO..  Hinsdale.  lU. 
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^The  only  ^^•ay  you 
can  lose  what  we  ofter 
is  by  "side-stepping." 
You  can  get 

The  Obermayer  Bulletin 
Free  of  any  coS 

by  simply  cutting  out  and  send- 
us  this  advertisement  with  your 
name  written   on    the   margin. 

The  Obermayer  Bulletin  is 

published  in  the  interest  of 
every  man  connected  with  the 
the  foundry  and  in  supplying 
f oundrymen  with  Facings,' 
Supplies  and  Equipment  we 
have  gained  knowledge  which 
enables  us  to  produce  a  ma- 
gazine of  greater  value  and 
interest  than  if  we  were  only 
ordinary  printers  and  p  u  b  - 
lishers. 

The  S.  Obermayer  Co. 

Cincinnati         Pittsburg         Chicago 


Foundry  Riddles 


Manufacturers  of 

Eyerything  used  in  Foundries 

"Command  us" 
J.  W.  PAXSON  CO.,  Philadelphia,  Pa. 


A.    G.    BUTLER, 
Pattern  Letters 


For  Iron  and  Brass  Cast- 
ings.    Various  styles  and 
For    Machines, 
Bridges,  Tablets,  etc. 
Leather  Fillet. 
All  sizes  m  stock. 


Commonwealth  BIdg..  284-286  Pearl  Street,  New  York 


"Trimo 


**  A  Mechanical 
TRIUMPH 


at  St.  Louis, 
1904 


America's  Leading^ 
Pipe  Wrench 

ALWAYS    RELIABLE 
Gold  Medal 


Save  Time 
and  Money 


spent     in     repairs    by 
using  the  ''Trimo".     Im- 
proved until  it  has   no  equal 
for     strength.       Steel,      Drop 
Forged;  all  parts  interchangeable; 
each  thoroughly  tested  and  guaran- 
teed.    Has  inserted  Jaw  in  handle,  eas- 
ily and  cheaply  replaced. 

Send  for  new  catalogue  No.  38,  mailed  free. 


TRIMONT  MFG.  CO. 


55  to  71  Amory  Street, 


Roxburx.  Mass.,  U.  S.  A. 


Standard  Roller 
Bearing  Co. 

PHILADELPHIA,  PA. 


SEND  FOR  CATALOG. 


Ball  Bearings 

Ball  Thrust  Bearings 

Roller  Thrust  Bearings 

Tapered  Roller  Thrust 
Bearings 

Save  Power  and  Oil 


Journal  Roller  Bearing. 


Tapered  Roller  Thrust. 


Stark  Bench  Milling  Machine 

Hollow  drawing  spindle.  Dividing  head  with 
eight  inde.x  plates.  Tailstock  and  vise  in- 
cluded.   JVritefor  catalogue  B  of  Precision  Tools 


Manufactured  by 


Stark  Tool  Company,  Waltham,  Mass. 


lo-i 
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BUCKEYE 

ELECTRIC  BLUEPRINT 

MACHINES 


HIGHEST  IN  EFFICIENCY    LOWEST  IN  PRICE 


BUCKEYE  ENGINE  COMPANY 

DEPT     B  P  SALEM,  OHIO 


J.  H.  Wagenhorst  S  Co. 

MAKERS  OF 

Electric 
Blue 
Print 
MacHines 


Wagenhorst  Blue  Printers  are  used  by  the 
U.  S.  Government,  by  the  Carnegie  Steel 
Co.,  and  by  hundreds  of  drafting  rooms 
throughout  the  country.    Why? 

Write  for  Circular  B. 


YoungstOMrn,    OKio 


Keuffel  ^  EsserCoM'27Fuitonst.,  iMew  York 


Branches  :  Chicago,  m  Madison  St.;  St.  Louis,  813  Locust  St. 
DRAWING  MATERIALS. 
SURVEYING  INSTRUMENTS. 
Profit  by  Experience! 

If  you  intend  to  equip  your  boy  for 
college,  remember  that  Keuffel  &  Esser 
Co.'s  instruments  and  materials  are  still 
the  standard  of  quality,  as  they  were 
during  your  college  days.  We  have  all 
requisites  for  drawing  and  engineering 
and  all  our  goods  are  wan'anted. 


:isco,  40  Oak  St.,  cor.  Market 


Complete  illtistrated  catalogue  *S50  pages) 
sent  on  request. 

St.  Louis,   I 
Portland,    i 


HIGHEST  AWARD: 


Eugene  Dietzgen  Co. 

tSI  Moaroe  Street,  Chicago. 


119-121 
W.  23d  St. 
New  York 

Manufacturers  and  Importers  of 

Drawing  Materials  and 
Surveying  Instruments 

Our  RAPID-PRINTING  Blue  Print  Paper  has  no 

equaL 
The  celebrated  Vandyke  Solar  Paper  for  Positive 
Blue  or  Black  Prints. 

Send  for  descriptive  circular  and  sample  prints. 


American 
Adjustable 
Drawing  Table 


FREE 


>rk  on  figures 

ev 
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0   handles   H. 
er  at  u  irlaiit 
on.    Every  co 
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nlcs.    man u f actiirers. 
s.     No  mutter  wliot 

No  limit  to  how  large 
ivable  problem  fully 

WE  WANT  TO  GIVE  YOU  THIS 
$1.00  LIGHTNING  CALCULATOR 

The  ereatest  lubor-eavlne  ^ 
ABSOLrXELY    INVALCABLE    to 

bankers,  niacbliilsts.  clerks  or  anj  one  \ 
the  example  Ih*  ltsho^^'8  the  wliole  ans 
or  small  the  figures,  or  what  the  fractlo 
worked  out  and  answer  given  at  once. 

THE  GKEATEST  BOOK  of  its  kind  the  world  has  ever  known.  T 
swertoany  question  is  as  easily  found  as  a  word  in  a  pocket  dictionary. 

This  buok  required  35  years'  work  to  complete  It. 

No  matter  who  you  are  or  what  your  business,  this  book  prevents  mi; 
relieves  the  mind,  saves  labor,  time  and  money,  makes  you  Independent,  su 
self-reliant  In  figures. 

WE  GIVE  ITTO  YOU  FREE  ON  THESE  TERMS 

We  want  to 

MODERN  MACHINERY. 

publication  keeps  ynu  Informed, 


intell: 

best  Illustrated  of  i 

Started  readiag  this  paji 


the  6ubBcrlptl< 

The  foundation  of 

To  keep  abreast  of  mechanical  progress  should  be  the 

understand  it, 


List  to  our  Monthly  Journal, 

llizatlou  rests  on  inventions  of  new  machinery, 
of  every 


\  year.    We  ^ 


MODERN    MACHINERY,  One  Year,    .    .     $1.00' 
ROPPS  NEW   CALCULATOR  (Just  Out>,    I. CO  I 

s  your  subscription  at  once,  enclosing  81.00withthl>  ad.,  and  we  will  mail 

ith  for  one  year        

, .     and  we  ^NlUrefi 

Remember,  money  back  to-raorrow  If  dissatisfied. 


$2.00 


MODERN  MACHINERY  PUB.  CO.,  81  I  Security  BIdg.,  CHICAGO,  ILL. 


A  New  Pocket -Book 

Embracing  the  widest 
range  of  subject- 
matter,  special  atten- 
tion being  given  to 
many  new  and  timely 
topics,  such  as  Bali- 
Bearings,  High-Speed 
Steels,  Internal  Com- 
bustion Ent;ines,  Su- 
perheated Steam,  Re- 
mforced  Concrete, 
Elect rotechnics,  etc., 
and  to  the  inclusion 
of  fresh  data  on  the 
others. 

176  pages  {4  X  6^8). 
flexible  morocco,  gilt 
edges.  $  I  SO  postpaid. 
Being  but  5-16  in. 
in  thickness  it  may  be 
carried  in  the  pocket 
without  inconven- 
ience and  is  unique  in 
this  respect. 
Table  of  contents,  sample  pages,  opinions  of 

the  technical  press  and  of  those  using  the  work 

sent  on  request. 


C.  M.  SAMES,  ^^^«— •""•^- 


JERSEY  CITY,  N.  J. 


Emery  Wheel  Dressers  and  Cutters 

Cutters  uniformly  tempered.    Made  of  the  best  Tool  Steel 
and  not  stamped  but  milled. 

GEORGE  H.  CALDER,  -  LANCASTER.  PA- 


MECHANICAL  ENfilNEERINfi 

Education  is  the  power  that  turns  the  wheels 
of  business.  Why  not  prepare  yourself  through 
a  course  in  Engineering  to  earn  more  money 
and  advance  your  position  ?  Let  us  prove  at 
our  expense  that  we  can  help  you.  Merely  clip 
this  advertisement,  mail  it  to  us,  and  receive 
absolutely  free  our  200  page  handbook  describ- 
ing our  60  courses  in 

ENQINEERINQ 

Including  Stationary,  Electrical,  Civil  and  Structurall 

Mechanical  and  Architectural  Drawing,  Etc 
Will  you  grasp  this  opportunity  ?   Write  now. 
American  School  of  Correspondence.  Chicago,  III. 


;HIN1lRV,  SEP 


Two  year  courses  In 

Steam  and  Machine  Design 
Applied    Electricity 


Applied  Chemistry 

One  year  course  in 

Machine  Construction 


PRATT  INSTITUTE 
Brooklyn,  N.  Y. 


Write  for  catalog 
and  particulars 


September,  1906. 
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For  Duplicate  Drilling,  Tapping,  Reaming,  Etc. 

This  new  CYLINDER  TURRET  DRILL  leads 
in  economy  and  convenience 

The  exact  feed  and  speed  for  the  work  in  hand  is  always 
available,  and  all  operations  can  be  performed  without  chang- 
ing tools  or  work.  Only  the  working  spindle  revolves.  No 
power  wasted.  Permanent  alignment  is  assured;  simple  in 
operation.    Feed  can  be  changed  instantly. 

Made  with  4  to  6  spindles. 
Sent  on  30  days'  trial.      Are  you  interested? 

National  Separator  and  Macti.  Co. 

Concord.  N.  H. 


Ninety  and  Nine 

of  the  old  fashioned  solid  mandrels  may  be  lying 
round  the  shop  and  not  one  of  them  the  size 
wanted  at  the  moment,  yet 

NineofNicholson'sExpandingMandrels 

will  fit  you  out  for  almost  any  job.  Any  sized 
hole  from  i  to  7  inches  and  hold  the  work  better 
than  a  solid  mandrel.      Don't  this  interest  you? 

W.  H.  Nicholson  ®  Co.,  ^"'^^^r^s^'r  '^^ 


JEFFREY 


ELEVAtlNG, 
CONVEYING, 
POWER 
TRANSMISSION 


in 


FOR  CATALOGUE, 


Double  the  Output  and 
Cut  the  Cost. 

Landis  Bolt  Cutters  produce  more  and 
better  work  with  less  expense  because  they 
are  built  on  the  riglit  principle.  The  Landis 
Die  solves  the  problem  of  thread  cutting — re- 
quires no  annealing,  bobbing  or  retempering, 
has  positive  lead,  correct  clearance,  perma- 
nent throat,  gives  ten  times  the  service  of  any 
other  and  covers  the  widest  range  of  work. 
Same  chasers  cut  right  and  left  hand  threads. 

Write  for  further  details. 

LANDIS  MACHINE  CO.,  Waynesboro,  Pa. 


Metal  Working'  Planers 

24  and  27-inch. 

Our  planers  are  extra  strong,  stiff  and  heavy,  with  ample 
power  to  stand  the  strain  of  high  speed  steels.    They  are 
designed  for  modern  work  and  fitted 
with  every  up-to-date  improvement. 


We  also  make  larger  Planers  and  a 
full  line  Crank  and  THple-Geared 
Sbapers.     Write  for  particulars. 

The  Ohio  Machine  Tool  Co. 

KENTON,  OHIO 


Professional. 


INVENTIONS 

Patents  secured.  Trade-Marks  registered  in  the 
United  States  and  foreign  countries.  Investiga- 
tions made  as  to  patentability  of  inventions  and 
validity  of  patents.  Booklet  on  patents  sent  free. 
ROYAL.  £.  BURNHAM* 
Counselor  at  Law  and  Solicitor  of  Patents. 

837  Bond  Building,  Washington,  D.  C. 

PATENTS 


PAT  KNTS 

HOWARD  A.  COOMBS 

Attorney  at  Law 

Formerly  examiner  U.  S.  Patent  Office, 
Member  Am.  Soc.  Mech.  Engmeers. 


317  McGill  Building, 


WASHINQTON,  D.  C 


GARDNER  ENGINEERING  CO. 

Consulting  Mechanical    Engineers   and 

Manufacturers'  Agents 

Specialists  in  reducing  manufacturing  costs. 
Experts  in  the  design  and  construction  of 
Automatic  Machinery  for  producing  sheet 
metal  and  wire  articles. 

136  LIBERTY  STREET  NEW  YORK 


HOWSON   &   HOWSON, 

Attorneys  at  Law,  Solicitors  of  Patents. 

32  South  Broad  Street,  Philadelphia,  Pa. 
38  Pari(  Row,  New  Yorlt.      98  F  St.,  Washington,  D.  C. 


PATENTS 

Secured  Promptly  and  with  Special  Regard 

to  the  Legal  Protection  of  the  Invention. 

TRADEMARKS  REGISTERED 

Highest  references  from  prominent  manufacturers 

Write  for  I?iventors'  Hand  Book 

Shepherd  &  Parker,  fl__  Washington,  D.  C. 


PATKNTTS 

PROTECT  YOUR  IDEAS 

Send  for  Inventor's  Primer. 
Consultation  free.    Established  1864, 

MILO  B.  STEVENS  &  COMPANY 

792  14th  St.,  Washington,  D.  C. 

Branches  at  Chicago,  Cleveland,  Detroit. 


GEO,  P.  WHITTLESEY, 

Patent  Lawyer  and  Solicitor  of  Patents, 

(Registered.)  ""'=*'"'  ^'"S-  908-914  G  Street 

Washingtin,  0.  C. 


LIQUID  STEEL 

IN    30    SECONDS 


GOLDSCHMIDT  THERMIT  CO. 

43ExchangePI,,  N.Y,  City 


DALIN    BROS. 

Machinists  and  Die  Makers 
Experimental  Work 

ROCKFORD,    -    ILLINOIS 
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THe  Automatic  Threading  I^atHe 


Reduces  tlie  cost  of  cutting  screws,  worms,  nuts.  etc..  ami  will  handle  the 
most  difficult  threaded  work  with  a  degree  of  accuracy  not  equalled  by  any 
other  machine.  It  will  cut  internal  as  well  as  external  threads  without  the 
aid  of  expensive  taps,  requires  no  special  tools  and  one  attendant  can  operate 
several  machines.      Write  tis  for  particulars. 


Hoisting  Engine  Thrust  Screw 

lU"  x4"— aj"  pitch. 


Made  in  seven 
minutes. 


Automatic  MacKine  Co.,  Bridgfeport,  Conn. 


New   Haven    Mfg\   Co. 


Manufacturers  of 


Slotters,  Planers, 
lathes,  Drills,  Etc. 


NEW    HAVEN.    CONN.,    U.    S.    A. 


A  Good  Drill  Press  is  a  Tool  of 
Many  Uses. 

A  Sibley  Drill  in  your  shop  is  rarely  idle.  With  proper 
jigs  these  machines  will  accomplish  a  very  large  amount 
of  work  at  a  very  low  labor  cost.  They  are  rapid,  accu- 
rate, have  a  wide  range,  are  adapted  for  light  or  heavy 
work  as  occasion  requires,  and  are  fitted  with  all  the 
latest  improvements. 

fVriie  tor  Catalogue  slsowing-  Styles  and  Sizes  of  Power  Drills. 

Sibley  Machine  Tool  Co.,  South  Bend,  Ind. 

Successors  to  Slbley  (3  Vfare. 


THE  ne:w  forming  machine. 


MULTIPLE  SPINDLE.  FULL  AUTOMATIC 

For  all  kinds  of  screw  machine  work 

This  machine  is  so  constructed  that  the  sDindles 
act  entirely  independent  of  each  other.  Making 
parts  simultaneously  entirely  different  or  exactly 
alike  as  may  be  desired.  It  is  very  rapid  in  all  its 
automatic  chanKes,  and  can  be  changed  to  cut 
different  lengths  or  diameters  in  a  few  moments 
without  change  of  cams  It  makes  screws,  bolts, 
studs,  balls,  rollers,  or  any  parts  requiring  drilling, 
counterboring,  tapering,  hollow  or  round,  and  does 
these  things  from  two  to  four  times  as  quickly  as 
can  be  done  on  any  single  spindle  machine  and  is 
the  most  accurate  machine  on  the  market. 


New  York,  U.S.A. 


The  Cut= 
Meter 


isindispensable  to 
the  Shop  where 
Milling  Machines, 
Planers,  Lathes 
or  Drills  are  \ 
Indicates  instant- 
ly the  exact  cut- 
ting speed  of 
machine  tooi  n 
feet  per  minute- 
no  watch  required ,  no  calculations,  no  guess 
work — just  definite,  accurate,  immediate 
information  on  a  subject  that  is  vital  to 
profitable  manufacture. 

Catalogue  sent  promptly  on  request* 

WARNER  INSTRUMENT   CO. 

56-59  Roosevelt  Ave.,  BELOIT,  WIS. 


SENSITIVE 
DRILLS 

With  or  without 

power  feed. 

1   to  12  spindles. 

SEND  FOR  CATALOG. 

Francis  Reed  Co. 

43  Hammond  Street, 
Worcester,  Mass. 


Vertical  Miller 
and  Slotter 

Two  Sizes 

Slotter    always    readv 


illii 


the 


wav 

It  will  cut  out  those 
square  comers  quicker 
than  any  other  ma- 
chine. Prompt  delivery. 

Full  particulars  and 
vrices  sent  on  request. 

R.  M.  CLOUQH, 

TOLLAND,  CONN. 


Save  TIME.  PATIENCE,  and  the  T  Slots  In 
your    Planers   and  Boring    Mills   by   using 


Lang's  T  Heads 

Studs  used  instead  of  Bolts. 
)rop  Forged  Steel.   Case  Hardened. 

^!^  G.  R.  Lang  Co.,  Meadville,  Pa. 


.iIHCo.,  Centre  St..  Neu  Vc 


Ang^le 
Benders 

We  make  hand  power 
Benders  .for  forming" 
angles  in  stock  1  in. 
thick  and  under.  Light 
stock  can  bebentcold- 


Waflace  Snpplj  Co.,  %%irotK  Chicago,  III. 


SeptemlKT,  lOOC. 
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ACCURACY 


"Diamond"  Reamers  are 
made  of  high  grade  tool 
steel  and  must  conform  to 
micrometer  measurements 
as  they  pass  through  the 
many  operations  of  manu- 
facture. 

We  guarantee  them  ac- 
curate to  size. 


The  Whitman 
%.  Barnes  Mf;^.  Co. 

FACTORIES: 

AKron,  0.>        CHlca^o,  111., 

St.  CatHarines,  Ont. 

Stores  and  Warehouses:  New  York, 
N.  Y.;  Boston,  Mass.,  Cincinnati,  O.;  Kan- 
sas City,  Mo.;  London,  Eng. 


nighty  iiandy 
for  jig  work. 

Our  Manufacturers' 
Drill  has  adjustable 
top  columns,  three 
changes  of  speed  for 
each  spindle  entirely 
independent  of  each 
other,  lots  of  power, 
positive  drive,  quick 
changes  of  speed 
and  plenty  more 
good  features  which 
we  can't  tell  about 
here.  Get  the  catalog. 

1  to6  5PINDLE5. 

Tlie    Fenn    Hachine   Company, 

Hartford,  Conn.,  U.  S.  A. 


HOISTS, 


New  Patent  Whip 
Patent  Friction  Pulleys. 

NONE    BETTER. 


VOLNEY  W.  MASON  &  CO.,  PROVIDENCE.  R.  I..  U.S.A 


THE   VERY   POWERFUL    GEARED  FEED 

is  a  feature  of  our  new 

No.  7  Gang  Drill 

This  machine  has  capa- 
city for  drilling  %"  holes 
within  lYi"  of  each  other 
and  adjusts  out  to  20". 
The  spindles  are  vertically 
adjustable,  run  in  bronze 
bushings  and  are  driven 
by  bronze  spiral  gears; 
table  is  counterbalanced, 
with  automatic  stop  and 
quickreturn;threechanges 
of  feed  and  three  speed 
changes.  Distance  from 
noseof  spindle  totable  1 7". 

Write  for  full  description. 

MOLINE  TOOL  COMPANY,  MOLINE,  ILL. 

Marshall  &  Huschart  Machinery  Co.,  Chicago  Representatives. 
Chandler  &  Farquhar  Co.,  Boston  Representatives. 


THE  advantages  of  the  improred  Mueller  Radial 
for  the  rapid  production  of  liigh  grade  work 
liave  won  it  top  position  among  drills  of  tliis 
class.  The  stationary  or  iixed  column  insures  the 
utmost  rigidity  to  the  work  spindle.  There  are  16 
spindle  speeds,  all  under  instant  control  of  the  operator. 
Feeds  from  .000  to  .023  per  revolution  of  spindle.  One 
convenient  lever  to  start,  stop  or  reverse  the  spindle, 
and  to  raise  and  lower  the  arm.  Fitted  with  speed  box 
and  worm-swiveling  table.     Belt  or  motor  driven. 

Write  for  latest  catalogue. 

Mueller  Machine  Tool  Company, 

216  W.  Pearl  Street,  CINCINNATI,  OHIO. 


S)allett 


PORTABLE 


3)rills 

Are  not  intended  for  special  work  alone  ;  drilling 
that  is  difficult  to  reach  is  their  specialty,  but 
their  usefulness  is  only  limited  by  the  variety  of 
work  to  be  done. 

Let  us  send  you  our  catalog-  shozving  the 
many  styles  ive  make. 

THOS.   H.   DALLETT  COMPANY, 

York  &  23rcl  Sts.,        PHILADELPHIA,  PA. 


HIGH  SPEED  DRILLS  IN  STOCK 


FULLY  GUARANTEED 


Capital  Drills  made 
from  special  drill  qual- 
ity are  hard  and  tough. 


They  will  run  at  the 
highest  obtainable 
speed. 


CAPITAI^  DRILI^S  WVUX.  DO  MANY  TIMES  THE  WrORK  OF  ORDINARY  DRILLS. 

T=*TTV   THE  TOUOH    ONBS.^  = 

EDGAR  T.  WARD  ®.  SONS,  25  Purchase  St.,  Boston,  Mass.,  U,  iS.  A. 
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Tool  Holders 
Expanding  Mandrels 

Portable  Stands 
Adjustable    Reamers 
'^      Steel-High  Speed 
and   Self   Hardening 
Surfacing  Tools,  Etc.,  Etc. 

Neiv  catalogue  just  out — free. 

The  Western  Tool  and  Mfg. 

SPRINGFIELD,  OHIO,  U.  S.  A. 


Portable  Tool  Stand  or  Movabit 
Bench. 


Co. 


Doesn't  take  a  Minute 

To  turn  this  lathe  pan  end  for  end — swivel  casters  facilitate  movement  in  any 
direction — then  when  you  put  an  occasional  brass  job  on  your  lathe  there  is  no 
need  of  mixing  the  brass  with  the  iron  chips  already  accumulated  in  the  pan. 
That's  a  point  to  remember. 


Our  New  All-metal  Lathe  Pan  is  just  the  right  height  to  roll  under  the  lathe 
easily.  The  lower  tray  holds  the  lathe  tools  and  pieces  of  work,  the  upper  tray, 
provided  with  outlet  and  strainer,  catches  the  chips  and  oil.  No  excuse  for 
splintered,  oil-soaked  wooden  trays  with  this  pan  on  the  market.  Price  right 
too.     Circular  mailed  on  request. 

Adopted  by  the  United  States  Qovernment  at  different  points. 

TheNewBritainMachineCompany 

New  Britain,  Conn.,  U.  S.  .A. 


SANITARY 
'WASH   BOWLS 

Clean,  compact  and  practical.  Individual  galvan- 
ized or  enameled  metal  bowls.  Single  or  double 
batteries  of  any  desired  length.  Complete  equip- 
ments furnished  ready  to  connect  with  cold,  tam- 
pered or  hot  and  cold  water  supply.  Send  for 
id  price  list. 


Manuf  acturing  Eqaipment  &  Engioeeriog  Co. 

209  Washlogton  Street,  Boston,  Mass. 

Manufacttirers  of  Metal  Factory  Furniture,  Soda  Kettles, 
Metal  Frame  Bench  Stools  and  General  Shop  Equipment, 


LOCKERS 


made  by  us 

have  points  of 

superiority 

over 
all  others 

Expanded 

metal 

or  sheet  steel 

Used  by 
manufacturers, 

clubs,  rail- 
road shops  and 
offices 

We  make 

metal 

shelving 

and  screens 

Write  for 
catalogue 

MERRITT 
&C0. 

IOI7 
Ridge  Ave. 
PHILADELPHIA 


5_    __ 


The  Modern  Method 

of  reaching  all  out-of-the-way  places  to  be  DRILLED,  REAMED,  TAPPED, 
POLISHED  or  GROUND  is  to  use  the 

STOW   FLEXIBLE  SHAFT  Run  by  Electric  Motor. 

AVe  furnisli  the  General  Electric  Co's  motor  when  desired. 
STOW   FLEXIBLE  SHAFT  CO.,  Callowhill  and  26th  Streets,  PHILADELPHIA,  PA. 


STAR      CORUNDUM      WHEEL      CO,, 

DETROIT,     MICHIGAN.     U.  S-  A. 

CORUNDUM     AND     EMERY     WHEELS.     OIL     STONES,     GRINDING     MACHINERY, 


LTD. 
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Nothing 

bat 

Clean 

Water 

Reaches 

the 

Wheel 

of 


"Milwauhee"  Wet  Tool 
Grinders 

Our  patented  air-jet  device  throws  a  spray 
of  clean  water  against  the  wheel,  all  sediment 
sinks  to  bottom  of  the  tank. 

Write  us  for  full  particulars  of  this  strong, 
reliable  and  efficient  machine.  Two  sizes,  IB" 
and  34". 

LUHER  &  filES,  Milwaukee,  Wis. 


MACHINE  HANDLES, 

Ball  Cranks,  Compound  Rests.  Etc.. 
From  solid  bar  steel.  Guaranteed 
for  accuracy  and  finish.  Complete 
in  every  detail.  Our  prices  will 
interest  you.    Write 

The  Cincinnati  Ball  Crank  Company 

1644-46  Central  Avenue,  CINCINNATI,  OHIO 

Successors  to  this  dept.  of  theSCHACHT  MFG.  Co. 


Armstrong  Bros.  Tool  Co. 

■■  Tlie  Tool  Holder  People." 
1 13  N.  Francisco  .Ave.  Chicago.  L  .S.A. 


Metal  Polish 

Highest  Award 

ChIc*eo  World's  Fair,  1693. 

LenlsJaDS  Purchase  ExposiUoft, 

St.  Louks,  Mo.,  ISM, 

3-oz.  Box  for  (0  cents. 

Sold  by  AcreDts  and  Beaten 


All 


the    world-      Aak   . 


It  write  for  FREE  samples. 
f  5-Ib.  Pails,  $U00. 


GEO.  W.  HOFFMAN, 

Expert  Polish  Maker, 

Indianapolis,  Indiana* 


Roller  Bearings  and 
Ball  Bearings. 


The  Most  Important  Point 

in  buying  a  lathe  is  to  get  one  suited 
to  your  requirements.  If  your  line  of 
work  is  light  manufacturing,  you  can't 
do  better  than  try  a 

SEBASTIAN  LATHE. 

It  is  strong,  substantial,  fitted  with  all 
the  latest  improvements,  and  admirably 
adapted    for    turning    out     small    and 
medium  work  with  the  greatest  degree  of  accuracy  and  economy. 
Sizes  9  in.  to  15  in.  stving.     Catalogue  for  full  description. 

SEBASTIAN  LATHE  CO.,  ""'^i^^I,,^ 


Bantam    A.nti- Friction    Co., 

Bantam.  Conn. 


Accurate  WorK  on 

Foot-Poi^er  Lathes 


is  considered  next  to  im- 
possible by  many  good  me- 
chanics, but  such  opinion  is 
based  on  experience  with 
cheaply  built  machines,  and 
the  amateurish  reputation 
of  foot-power  lathes. 
In  desig-ning  and  building 

"STAR" 

Foot=Power 

LATHES 

ruts  have  been  avoided  and 
**Star"  Lathes  are  unsur- 
passed in  these  essential 
points:  — high  quality  of 
material,  workmanship  and 
results.  "Star'"  Lathesare 
shipped  on  approval ;  if 
they  fail  to  give  entire 
satisfaction,  may  be  re- 
turned at  our  expense. 


SEND  FOR  CATALOG  B. 


THe  Seneca  Falls  Mfg'.  Co. 


330  'W^ater  Street. 


Seneca  Falls.  N.  Y.,  U.  S.  A. 


We  Make  I^atHes  a  Specialty 


Write 
for  description  of 

New  15-inch 
Engine  Lathe 

ivitH 

Instantaneous 
CHang'e  Gear 
Device 


This  improved  tool 
will  interest  you 


Von  'WycR  Machine  Tool  Co.,  Cincinnati,  O. 
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When  there  is  anything  to  be  ground 
or  sharpened  -from  a  car  wheel  or 
steel  roll  to  a  razor  or  watch  spring — 
Carborundum,  in  one  of  its  forms,  does 
the  work  better,  quicker  aind  cheaper 
than  any  other  abrasive  yet  discovered. 

Carborundum  is  as  hard  and  sharp 
as  a  diamond  itself. 

Made  into  Grinding  Wheels,  it  cuts 
true,  fast  and  clean — saves  time,  labor, 
money,  and  lasts  twice  as  long  as  or- 
dinary Grinding  Wheels. 

Made  into  hones,  sharpening  stones 
and  abrasive  paper,  it  is  unequalled  for 
sharpening  and  polishing. 

Its  use  in  the  shop,  mill  or  factory 
meems  true  economy — more  work  for 
less  money^and  better  work. 

Let  us  send  you  particulars. 
THE 

Carbornndnm  Company 

Niagara  Falls,  N.  Y. 


No  Guessing' 


You  put  this  Caliper  over  your 
work  and  you  know  in  an  instant 
how  much  too  large  or  too  small 
inside  or  outside. 

To  introduce  it  we'll  mail  4" 
graduated  64ths  and  16ths  and  hard- 
ened jaws  ILi  ■  long  for  $1.50  net. 

Catalog  shows  many  sizes  and 
styles — write  today. 

£.  G.  Smith  Company 

Columbia,  Pa. 


Every  particle  of  material  in  a 

Sterling  Wheel 

has  a  cutting  quality — even  the  hond 
is  of  a  mineral  nature  and  assists  in 
gi-inding. 

Emery  and 
Corundum  Wheels 

for  every  grinding  need. 

Write  for  latest  catalogue. 

STERLING  EMERY  WHEEL  MFG.  CO. 

Factories  and  Offices:  TIFFIN,  OHIO 

BRANCHES;  New  York  House.  45  Vesey  St.;  Chicago 
Huuse,  -^o-ys  So.  Canal  St.;  San  Fraacisco  House.  ;tb 
and  Berr>-  Sts. 


Get  a  Wrigley  Emery  Wheel  Dresser 

And  save  your  eyes,  your 
wheels  and  your  money. 

THE  WRIGLEY 
DRESSER 

will  not  only  dress  your 

emery  wheels  quicker. 

truer  and  with  less  effort 

than  any  other  tool,  but  it 

lasts  longer.     The  cutters 
are  self-hardenintr.  have  no  teeth  to  wear  out,  and  can  be  used  right  or  left. 
The  guard  prevents  emery  from  flying  into  the  eyes  of  the  operator. 

Give  us  a  30  days  trial.  Send  $1.50  for  a  Xo.  1  Dresser,  12  '  long 
— with  three  extra  cutters.  If  it  doesn't  make  good,  we  will 
refund  the  money  and  pay  the  express  charges. 

THE  THOS.  WRIGLEY  CO.,  302  Dearborn  St.,  Chicago,  III. 


TOOL   ROOM    ECONOMY:- 

The  Use  of  Diamo-Carbo  Emery  Wheel  Dressers. 

The  Diamo-Carbo  Dresser  is  the  only  satisfactory 
substitute  for  the  black  diamond.  Permits  you  to  true 
and  shape  your  wheels  just  the  same  as  with  the  more 
expensive  device,  and  is  adapted  for  use  on  all  tool 
grinding  wheels.  The  hardest  abrasive  known ;  wears 
indefinitely  ;  cannot  get  lost  or  broken  and  will  not  injure 
the  edges  of  the  most  delicate  wheels. 
Made  in  three  lengths  :  8 ',  10"  and  12"  respectively. 

Teii  us  which  length  is  best  suited  for  your  needs,  and  let  us  send  a  Dresser 
on  ten  days'  trial.    Booklet  and  testimonials  for  the  asking. 

DESMOND-STEPHAN  MFC.  COMPANY,  Urbana,  Ohio 


A  Motor  Driven  Grinder 
Saves  on  Both  Ends. 

Cuts  costs  for  the  manufacturer,  and 
insures  better  work  for  the  consumer. 

Write  us  for  particulars  of  the 
"Bridgeport" — built  in  six  sizes:  motor 
to  fit  each  machine;  large  spindles, 
special  ring  oiling  bearings:  with  or 
without  hotels. 

Direct  or  alternating  current  motors. 

The  Bridgeport  Safety 
Emery  Wheel  Co.,  Inc. 

Bridgeport,  Conn.,  U.S.A. 


'/2  PRICE  ON  ONE  SAMPLE 


to  show  why  we  deserve  your  business. 


HAMPDEN  CORUNDUM  WHEEL  CO.,  Springfield.  Mass. 


Scptciiiber,  1906. 
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Two  Valuable  Qualities 

IN  ANY  GRINDING  WHEEL  ARE 

Speed  and  Durability 


These  qualities  are  paramount  in  our  Vitrified 
Wheels  and  have  made  them  deservedly  popular 
with  users  of  abrasive  wheels.  The  material  used 
is  a  crystal  corundum,  guaranteed  95  per  cent,  pure, 
the  method  of  manufacture  is  by  the  vitrified  pro- 
cess, and  the  result  a  fast  cutting,  long  wearing 
wheel  which  will  not  glaze,  will  not  heat  nor  draw 
the  temper  of  the  tool  being  ground,  and  which 
has  not  a  particle  of  non-cutting  matter  in  its 
whole  make-up. 


50  percent,  great- 
er efficiency  than 
other  abrasive 
wheels. 

A  trial  solicited. 

The  Vitrified 
Wheel  Co. 

Westfield,  Mass. 


FROM  THIS  "BABY 

iFor  drills  from  No.  60  to  %  inchi 


>> 


UP  TO  OUR  "WHALE" 

For  drills  up  to  5  inches  we  build  nearly  fifty  styles  of 

New  Yankee  Drill  Grinders 

many  of  these  combined  with  cutter  and  reamer, 
plain,  smjinging  and  surface  grinders.  We'd  be  glad 
to  mail  you  our  catalog,  it  would  interest  you. 

WILMARTH    &   MORMAN   CO. 

580  Canal  Street,  GRAND  RAPIDS,  MICH. 


To  every  manvifufturer  who  uses  tlrills  ground 
BY  HAND,  we  will  send  free,  a  very  useful  gift  if 
he  will  answer  tlie  following  (juestioii  : — 

Why  Do  You  Do  It? 

If  guilty,  may  we  hear  from  you  ?  The  gift  is 
worth  the  trouble  and  more. 


Machines  made  in  many  styles. 

The  Heald  Machine  Company, 


station  D-2, 


WORCESTER,  MASS. 


Emery 

Wheels 

and 

Grinding 

Machinery 


Write  for 
Illustrated  Catalog 


Foreign  Agents  < 

Pfeil  &  Co.,  London. 

F.  Lcwener,  Copenhagen,  Stockholm. 

Adler  &  Eisenchitz,  Milan,  Italy. 

De  Fries  &  Co.,  Act.  Ges.,  Berlin  and  Dusseldorf. 


The  Safety    Emery  Wheel  Company 

Springfield,  Ohio.  U.  S.  A. 
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BARGAINS 


NEW  AND 

SECOND 

HAND 


MACHINERY  sL  ] 


SECOND-HAND  TOOLS 

Send  for  New  List  No.  1 2 


11x4  Foot   and    I'ow- 

er. 
loxli     Speed,     Blals- 

dell. 
IB  X  0     Speed,     Fltch- 

K!  X  111    Hand    Lathe. 

:.'ii  X  11'    Hand    Lathe. 

24  X  12    Hand   Lathe. 

24  X  14    Hand    Lathe. 
9x4  C.  R.  Barnes. 

13  X  5  K.    &    F.    Rob- 
bins. 

14xt>     Plain     Rest, 
Asbtoo  Hand. 

10  X  6  Swivel,  P.  &  W. 

1«  X  6  Plain  Rest, 
Blaisdell. 

16  X  6  Plain.   Flatber. 

16  X  6  Plain.  Star. 

18  X  8  Plain.   Flather. 

16x10  C.  R.  LeBlond. 

18  X  8  C.  R.  McMahon 
&  Carver. 

IS  X  S  Plain.  Wright 


&  Powell. 


IS  X  10   Plain.  Wright 
&  Powell. 

18  X  12  Plain.  Miles. 

20  X  12  R.    P..    Fitch- 
burg. 

22  xS  Plain,    Miles. 

22  X  S  C.  R.,  Pond. 

24  X  12  Swivel,  Ames. 

24  X  14  C.  R..  Niles. 

24  X  10  C.  R.,  Pond. 

26  X  12  Plain,  L.  W.. 
Pond. 

26x14  Plain,  L.  W., 
Pond. 

26x  17   Plain.  Pond. 

36-36  X  17  C.  R..  Fer- 
ris &  Miles. 

48  X  10  Plain,  Stearns. 

50  X  30  C.  R..    Pond 
Tri.  Geared. 

50x30  C.   R..   Bement 
Tri.  Geared. 

21-48  X  3  Gap  Chucls  & 
Bor.    Harrington. 

50  in.  Pulley.  Xiles. 

35  ft.  Pit.  Niles. 


RAIL  ROAD  TOOLS. 


Bement  Double  Cut- 
ting-o£f  and  Center- 
ing Mch. 

Bement  Double  Axle 
Lathe. 

No.  2  Double  Axle 
Lathe,  Niles. 

90  in.    Putnam   Driv. 
Wheel    Lathe,    Belt- 
driven. 


90  in.  Putnam  Driv, 
Wheel  Lathe,  Motor- 
driven. 

42   in.  Car  Wheel 
Borer. 

36  in.  Car  Wheel 
Borer. 

66  in.  ^Mieel  Lathe. 
Collier. 

76  in.  Wheel   Lathe, 
Bement. 


SCREW  MACHINES  AND  TURRET  LATHES. 


No.  0  Wire    Feed,     P 

&  W. 
No.  1  Wire    Feed,    P 

&  W. 
No.  1   Plain,  B.  &  S. 


16  X  16  X  18  Cranis, 
Bradford. 

16  X  16  X  3  New 
Haven. 

17  X  17  X  24  Crank, 
Whitcomb. 

2P  X  211  X  6   Sellers. 

22  X  22  X  5   Flather. 

25  X  25  X  7  Harring- 
ton. 

30  X  30  X  7  Fitchburg. 

30  X  28  s  8  Harring- 
ton, 2  heads. 

30  X  30  xl2  Uement, 
2  bds. 


o.   2    %"  Plain  Auto. 
Cleveland, 
i"  Plain.   B.  &  S. 
;o.  2  Auto..  B.  &  S. 


42x42 


20   Ferris 


Miles,  2  bds. 
4S  X  48  X  9   Hewes  & 

Phillips.  1  bd. 
48  X  48  X  16   Sellers,   : 

bds. 
60  X  48  X  16  Enter- 
prise, 1  hd. 
50  In.  Rotary  Type. 

Bement. 
78  X  I  2  X  24  Bement, 

3  bds. 
84  X  48  X  20  Hewes  & 

Phillips,  2  hds. 


SHAPERS. 

9  in.  Traverse  Head,  j    18  in.  Traverse  Head, 
Sellers.  Fitchburg. 

14  in.  Traverse  Head,       10  in.  Crank,  Bement. 
Bement  I    14  in.  Crank,  P.  &  W. 


DRILLS. 


10  in.   Bench.  Marsh. 
14  in.  3-spindle  Gang, 

Hendey. 
14  in.  4-spindle  Gang, 

Garvin. 
14   in.   .Sensitive, 

Washburn, 
IV   in,   4-spindle  Gang, 

J.  &  L. 
21   in.   B.  G.  P.  P., 

Cincinnati. 
24   in.  B.  G.  P.  F., 

Sli.  Head.  Aurora. 
24  in.  Sliding  Head, 

Wheeler. 


25  in.  Sliding  Head, 

Snyder. 
2V>  ft.  Semi-radial. 

Hilles  &  Jones. 

4  ft.  Semi-radial, 
Hilles  &  Jones. 

5  ft.  Semi-radial, 
Barr. 

7  ft.  6  in.  No.  5  Ful 

Univ.,  Niles. 
3  spindle  Adjustable. 

Foote-Burt. 
6-f-pindle  Turret, 

Quint. 


MILLING  MACHINES. 


No.    1   Hand.   P.  &  W. 
Iiidex  Miller,  Brain- 

ard. 
lii»riz.  l>nplex,  Niles. 
No.  1  hi.  Plain  Lc 

Blond. 


No.  2  Plain  Lcl'.loiid. 
No.  IVs   Lniv..  Cincin- 
nati. 
No.  0  Column.  P.  &  W. 
No.  2   Plain.   Garvir. 
No.  2  Lincoln.  P.  &  W. 


BORING  MACHINES. 


Horizontal  Boring 
Head. 

2%    In.   Bar.   6  ft. 
Table.  Uoriz.,  Be- 
ment. 

2  In.  Bar,  8  ft.  Table, 
Horiz..  Bement. 

4  in.  Bar.  9  ft.  Table, 
Horlz..  Bement. 


No.  1  Loco.  Cylinder, 
Newton. 

Horizontal  Mill, 
Hcefcr. 

96  in.  X  10  ft.   Cylin- 
der, Stearns. 

36  in.  Turret  Vertical, 
B.  &  S. 


MISCELLANEOUS. 


Cincinnati  Univ.  Cut- 
ter Grinder. 

Polishing  Machines. 

24  in.  Tool  Grinder, 
B_arnes. 

Large  Power  Arbor 
Pi  ess, 

.\o,   4  Press.  Stiles. 

No.  1  Cold  Saw,  New- 
ton. 

2  in.  Pipe  Machine. 

1  in.  capacity  7  in. 
throat.  Horizontal 
Punch. 

1\:.  in.  Shuster  Riv- 
eter. 

Hand  Screw  Press. 


2-sp.  Centering  Mch.. 

Whiton. 
No.  1  Univ.  Grinder, 

B.  &  S. 
9  in.  Slotter.  Niles 
1?  in.  Slotter.  Niles. 
l"x  16'  Plate  Bending 

Rolls. 
Hydraulic  Riveter  and 

Crane. 
5-bp.  110-V.  .Motor, 

Con.  Speed. 
7',.i-hp.   110-V.   Motor. 

Con.  Siieed. 
25-hp.   7  X  10  Wood- 
bury Engine. 


Miscellaneous  Department, 

Niles-Bement-Pond  Company, 

I  !  I  Broadway,  New  York. 


Fine 

Modern  Machine 

Tools 

Immediate    Delivery 

The  Largest  Stock  of  Both  New  and  Lsed 

Send  for  revised  list  and  state  your  requirements. 

No  matter  how  large  or  small  I  prob- 
ably have  exactly  what  you  want  on 
hand  for  instant  shipment. 

n-JilTE  TODAY. 
Machine  Tool  Depai^tnent  of 

FRANK  TOOMEY 

127-131  N.  Third  St.,  Philadelphia. 


SECONDHAND 

MPTORSOYHA%OS 

We  carry  a  stoci;  of  700  Machines, 

All  finished  like  new  and   fuljy  uuaran- 

iccd.  Low  prices  and  immediate  delivery. 

Guarantee  Electric,  Co.,  Chicago 


THE  CURTIS 

Li^Ht    Bridge     Crane 

'with 

Curtis  Air   Hoists 


AIR   HOISTS  IN  STOCK 

PNEUMATIC  ELEVATORS 

AIR  COMPRESSORS 


Curtis  ft  Co.  Mfg.  Co.,  St.  Louis 


Anborn  Ball=Bearmg  Co. 

BEARINGS   FOR 
ALL  PURPOSES 

18  COMMEFCIAL  ST.,  ROCHESTER,  N.  I. 


FIRST-CLASS  SECON 

BORING  MILLS. 

1 — 3's"  Bement  &  Niles  Hori-    1- 

zonial,  motor  drive,  1— 

1 — 72"   Bicliford,  two  heads.         1- 

DRILL  PRESSES.  j_ 

1 — 1.*8"  .\merioan  gliding  iJead 

Drill,  i 

l_-4"  Sliding  Head. 
1 — :iii"  Ureses  Kadial. 
1  —  4U"  Industrial  Works.  n_ 

HAMMERS. 
1 — 75-lb,  Scranton  Power. 
1 — 20il-lb.     Mossberg    &    Gran-    , 

viUe.  '■' 

1 — :;50-lb.   Reserve,    belt   drop.    , 

PRESSES.  1- 

1— 37>i  Bliss.  1- 

MILLING  MACHiNFS 
3 — Lincoln  Pattern  Millers,  1- 


O-HAND  TOOLS  FOR 

PLANERS. 

-16"  Crank  Planer. 

-24  X  24  X  6'  Pease.  1  bead. 

-30  X  30  X  6'  Cincinnati,  2 
beads. 

-36  X  36  X  9'  Gleason,  1 
head. 

-36  X  36  X  10'  Fitchburg. 
heavy  pattern,  double 
head. 

-5.S  X  4S  X  16'  National,  1 
head. 

TURRET  LATHES. 

_ia^"  Pearson  Screw  Ma- 
chine. 

-lo-  B.  &  O.  Monitor. 

—24"  American. 

-22"  Bardons  &  Oliver  Back- 
geared  Universal  Monitor. 

-16"   Flather. 


QUICK  DELIVERY. 

LATHFS. 

1 — 16  X  6  Pratt  &  Whitney. 

1—16x6  Fieeld. 

1 — 18  X  6  Fitchburg, 

1  — ISxS   Lodge  &  Davis. 

1—38  X  14  Fifleld. 

MISCELLANEOUS. 

4—24"  G.  &  E.  Shapers. 

1 — 24"  Hendey  Shaper. 

1 — 24"    Morton    Draw    Stroke 
Shaper. 

1—5"   Hurlbut  &   Rogers  Cut- 
ting-off  Machine. 

1 — Gisholt      Universal     Tool 
Grinder. 

1 — National   Surface  Grinder. 

1—48"  Streit  Pulley  Lathe. 

1 — 2"    Pratt    &    Whitney    Cut- 
ting-off  Machine. 

1 — 1"  Bolt  Cutter. 


Photographs  and  fall  information  sent  on  re<3uest. 


■W^^\^^>J^C?S^^\\^3^\^>^  \Si, 


SrCCESSORS    TO    MA 

24  and  26  Lake  St..  Cleveland,  O. 


&    HCSCHART    MACHEN'ERY    CO.,    OF 

1035  Majestic  Bldg:..  Detroit,  Mich. 


WHAT? 
WHY? 


niTV  NAPHINF  KFYS  mLil.,  i.  i  Ili-.  Made  to  voiir  specifi 
wn  IXX^VAXAi'VJ^  KXK^M.^  cations.  >'o  longer  an  experiment.  Pro- 
gres.sive  and  exactin.g  machine  builders  all  over  the  country  are  using  them. 
They  are  money  sarcrs  or  careful,  considerate  business  men  would  not  adopt 
them.     AVrite  us  for  prices  with  specifications  of  your  key  work. 

Standard  Gauge  Steel  Co.,  Beaver  Falls,  Pa.,  U.  S.  A. 
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OTTO       ENGINES 


Boaght  in  1895=-Been  Ranning  Constantly 

The  Naugatuck  News,  Naugatuck, 
Conn  ,  writing  for  supplies  incidentally 
remarks:  "The  engine  has  been  a  fine 
one,  in  fact  the  best  investment  we 
ever  made."  Surely  a  splendid  tribute 
to  pay  to  a  piece  of  machinery.  '*Otto" 
design,  "Otto"  materials  and 
••Otto"  workmanship  combine  to 
make  "Otto"  excellence.  "Otto" 
engines  can  never  be  "cheap"  yet 
are  always  the  CHEAPEST. 

I  OTTO  GA5  ENGINE  WORKS.  Phila.  Pa. 


STANDARD  DF  THE  WORLD 


S^wS/ls^^  OIL  ENGINES 

Stationary  1}^  to  80  H.  P.      Marine  SJ^  to  100  H.  P. 

Use  kerosene  and  fuel  oils. 

Thousands  in  use  in  all  parts  of  the  world. 

Also  direct  connected  Generators,  Pumps,  Hoists,  Etc. 

Send  for  catalogue. 
^St^'LoSo^'      A.  MIETZ.  128-138  Mott  St.,  NewYerK 


I  MOTORS-DYNAMOS-FANS^ 

ARE  Well  made  and  you'll    like    them 

FOR    ALL    DIRECT     CURRENT    CIRCUITS 

v  THE  ROBBINS&  MYERS. CO »/  . 

SPRINGFIELD,  OHIO. 


"Economo"  Emery  Wheel  Dressers 


m      <2i 


Shorter  lengths  < 
"COMBINATION" 


w 


Made  of  an  abrasive  nearly  as 
hard  as  the  black  diamond.  Will 
true   and  shape  any  wheels   ex- 


'  handle  end"  of 


the  "Combination"  are  made  of  "Crucible"  steel  and  excel  in   wear  and 
efficiency  any  dresser  heretofore  made. 

Send  for  circular,     Se>it  on  JF/Ieeit  days'  trial. 

INTERNATIONAL  SPECIALTY  CO..  363  Holden  Ave.,  Detroit.  Mich. 


BOWN  HOG  TURNING  TOOL  HOLDER 


For  Lathe.  Shaper  and  Planer.  Saves 
I3  expense  for  steel ;  takes  heavier  cuts ; 
holds  an  edge  longer. 

Two  sizes.    Take  one  on  trial. 

Bo-vvn   MacKine  Co.,  Ltd.. 
Battle  CreeK,  Mich. 


I  Gasoline  Engines  Save  Money 

The  Gas  Engine,  a  monthly  maga- 
zine, gives  complete  information  on  every 
detail.    $1.00peryear.   Specimen  FREE. 

Gas  Engine  Troubles  and  Remedies. 
A  book  for  Gasoline  Engine  users. 

The  C«s  Enbine  Publishihg  Co' 

260  BIymyer  Bldg.       -       Cincinnati,  O. 


Build  YoKT  Own  Gasoline  Motor. 


SteffeyMfg.Co.,rh1.'a?J[pru.:'?S: 


EGK 


TRADE   MARK 


DYKAMO 

AND 

MOTOR  WORKS 

Belleville,  N.J. 


One  GEM  BORING  TOOL  HOLDER,  with  a  few 
round  bars  of  Tool  Steel,  takes  the  place  of  all  the  ordi- 
nary forged  boring  tools  required  for  each  lathe. 

One  customer  says:  "A  highly 
satisfactory,  up-to-date  bor- 
ing tool  holder,  very  handy, 
ig,  and  giving  excellent 


i"  X  1%" 
Write/or  circulars  and  prices  on  Holders  and  Bars. 

GEM  MFG.  CO.,  467  1 1th  Ave.,  Milwaukee,  Wis. 


The  Elgin  Tool  Works 

Builders  of 

Light,  High  Grade  Machinery  and  Tools 

Watch  Machinery  a  Specialty 

ELGIN,       -       ILLINOIS 


AIR  C0MPRE»S50RS 

Capacity  1  to  70  cubic  feet  free  air  per  minute. 
BELTED  MOTOR    DRIVEN  Single  and  Three  Cylinder  Styles 

V/*iie  for  Catalogue 

THE    F.    W.    SPACKE     MACHINE    CO. 

INDIANAPOLIS,   IND.,   U.  S.  A. 


GEAR  CUTTING 

special  department  for  this  dii 


SPROCKET  CUTTING 

Let  us  furnish  i 
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Grant  Gear  WorKs 

6  Portland  St.,  Boston,  Mass. 


Gear    ViTKeels    and    Gear 
Cutting 

of  every  size  and  kind  on  hand  and 
to  order.     Facilities  complete. 
Grant's  Treatise  on  Gears 

One  dollar    worth  ten. 

Grant's  Gear  Book 

Full  of  information.     Free. 


%  Sprockets 


Chains 

f  m  STOCK  OR  TO  ORDfR 
f-  Baldwin  Diamond 
r  and  Whitney  chains 
^     on  hand. 

Catalog  free 

Cullman  Wheel  Co. 

tOI9  Dunning  St       , 
Chicago,  U.  S.  A. 


'  XVE,  MAKE  ' 


CUT  GEARS 

of  all  Kinds. 

Accurate  work  and  prompt 
delivery. 

Gft  our  frices. 

H.  G.  TUR.LEY 

216  Locust  St. 
St.  I^ouis.  Mo 


BEVEL  GEARS. 

Cut  Theoretically  Correct. 

Special  facilities  for  cutting  worm» 
spiral  and  internal  wheels. 

HUGO  BILGRAM, 

Maclilnist, 

1236  Spring  Garden  Street, 

Philadelphia,  Pa. 


GEARS 

AND  GEAR  CUTTING. 
THE  ARTHUR  CO. 

NEW  YORK. 


STRE?>JGtH   I 


\\'^  GA K'S CKOV/,  \7r\^,  S.rUKTOK'  rj.CHICAC.O 


Gear  Wheel^^^Qear  Cutting 

PHILADELPHK^^^^^  Inc. 


NEW  CATALOGUE 


GEO.  B.  GRANT,  Prest. 


PHILADELPHIA  PA 


HINDLEYWORM  GEARING 


This  is  without  doubt  the  best  gearing  made  and  especi- 
ally suited  for  driving  milling  machine  spindles,  boring 
bars,  feed  gears,  conveyors,  mine  hoists,  reduction  and 
transmission  gears  for  high  and  low  speed  motor  drives. 

POINTS  OF  SUPERIORITY 


Greater  number  of  teeth 
in  actual  contact  than 
anv  ofears  made. 


Correctly  cut. 
Smoothness  of  rotation. 
Absence  of  back-lash. 


Let  us  send  you  illustrated  booklet.     It's  free. 

MORSE,  WILLIAMS  ®  COMPANY 


ENGINEERS 


Department  of  Otis  Elevator  Company. 

PHII,ADEI.PHIA,  PA. 
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Peerless  Rawhide  Pinions 


:MADE  BY: 


RAWHIDE   EXPERTS 

The  Horsburgh  &  Scott  Co. 

CLEVELAND,    OHIO,    U.   S.    A. 


GEAR  SPECIALISTS 

Gear  Cutting  Machinery 

Worm  wheels  geneiated  wither 
without  the  use  of  a  hob. 

New  Type  High  Class  Shapers. 

BCRHAROT  BROTHERS  MACHINE  COMPANY,  66-68  Union  Street,  NEWARK,  N.  J. 


GEARS    AND    GEAR    CUTTING 

Spur,  Bevel  and  Mitre  Gears, 
Worm,  Spiral  and  Internal 
Gears  furnished  for  all  pur- 
poses.      Estimates  submitted. 

Automatic  Gear  Cutting  Machines 

Your  orders  solicited 

F.  H.  BULTMAN  a  CO.,  ^^r'iif'irr.^Voi  CLEVELAND,  0. 


[iternal  Gears 


mal  gears  are 
I  difficult  kind 
ears  to  make 
cut  when  you 
the   proper 
Is  and  appli- 
s;    yet    there 
more    impro-     , 
r  cut  Internal     j 
■s  made  than    | 
other  kind.     I    [ 
prepared     to 
:e    and    cut 
tn     correctly. 
r    few    gear 


Internal  Gear. 


JAMES,  35=37  S.  Canal  St.,  Chicago,  111. 


Our  I^ine  of 
Gears  is  Complete 

Bevel,      Spur, 
Worm,     Spiral, 
Skew,      Pattern, 
Internal,  Rack, 
Ratchet, 
Sprocket  Gears. 

Catalogue  sent  to  any 
firm  on  request. 

The  most  valuable  book  oti  gearing  published. 

FOOTE  BROS.  Sttm^e  co. 

Sucoesson  to  Jaxnes  CO.  Foote 

24-30  So.  Clinton  St.,  Chicago,  111. 


CINCINNATI"    PUNCHES 

THE  CINCINNATI  PUNCH  &  SHEAR  CO.,  Cincinnati.  Ohio 


Milling  Machine 

The  Farwell  Miller,  built  for  Planers,  will 
convert  any  planer  into  a  combination  tool  on 
which  milling,  boring  and  planing  can  be  done 
and  at  one  setting  of  the  work. 

Means  are  provided  for  vertical,  horizontal 
and  angular  positions  of  spindle. 

It  is  built  in  four  sizes. 

Send  for  Catalogue  No.  5.5. 

THE    ADAMS    COMPANY 

Dubuciue,  Iowa.  U.  S.  A. 


■We  tnaKe  a  Specialty 


BOSTON  GEAR  WORKS,  Boston,  Mass. 


^^^   GEARS 


^^l^^        ^uV'er' 


Quality, 

Workmanship, 

Design 

II  the  best  and  bound   to 
uit    the    most    skeptics! 


We  excel  in  GEAR  CUTTING. 

Special  attention  given  to  Brej  "     ' 


The  Van  Dorn  S  Dutton  Co., 

Cleveland,  Ohio. 


Combination  of 

Stow  Flexible  Shaft 

and 

Multi-Speed  Electric  Motor. 

Portable  Drilling,  Tapping,  Reaming,  Ete. 


Stow    Mf]^.   Company, 

Binghamton,  N,  Y. 

Selig.  Sonncnthal  &  Co..  General  European  Agents,  L^  ndon.Eng. 
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Nothimg'  But  Gears, 


Our  New  Process  Noiseless  Raw  Hide  Gears  are  not  a  side  line  with  us 
but  the  entire  output  of  our  hide  plant  is  devoted  exclusively  to  this  purpose. 
Our  efforts  for  nearly  twenty  years  have  been  directed  solely  toward  making 
a  better  raw  hide  for  gearing  purposes  only.  That's  why  New  Process  Raw 
Hide  makes  the  strongest  and  most  durable  raw  hide  gears  in  the  world- 
Write  for  descriptive  booklet. 

The  facilities  of  our  machine  shops  are  such  that  we  can  turn  out  accurate 
gears  of  any  material  in  any  quantity  at  minimum  cost.  Let  us  figure  on 
your  wants. 

The  New^  Process  Raw  Hide  Co., 

SYRACUSE,    N.    Y. 


Every   Hour 
You    Pay   For 

ought  to  he  accurately  check- 
ed bj-  a  Perry  Time  Stamp, 
Vou  must  know  just  the  number 
of  hours  and  minutes  your 
workmen  use  in  doing  a  job, 
>re  you 
y,  unal- 
terably, accurately  if  you  set  a 

Perry  Time  Stamp 

as  guard  over  your  interests.  It's 

to  handle.     Works  do  not  get  out  of 

order.  It  is  self-inking,  keeps  accurate  time, 
an  be  carried  anywhere.  It  is  durable  and 
trong.  Our  book,  "  The  Business  Man's  Time 
Saver  "  is  Free,  Send  now  for  it,  telling  us 
in  what  parts  of  your  business  you  might  ex- 
periment with  one  10  _^  - 
Sa.va.free.   Wl^teU  ^^^ ^i^  JQOg 


BALL 
BEARINGS 

AND 

HIGH     GRADE 
STEEL    BALLS 

We  are  manufacturers 
of  Thrust  and  Radial 
Ball  Bearings  for  all 
purposes ;  also  of  Steel 
Balls  specially  made 
and    fully   guaranteed. 

May  we  send  our  booklet  "  Anti- 
Friction  "  ?  Instructii'e.  inter- 
esting and  compreliensive. 

American  Ball  Company 

Providence,  R.  I. 


THe  National  MacHine  Tool  Co., 

208-210  Lawrence  Street,  CINCINNATI,  OHIO 

Manufacturers  of 

Variable  Speed  Changers,  Feeding  and  Screw  Cutting  Attachments 

====:^=    Key  Seating  Tools    =^^^=^^^^^^^^ 


The  Delphos  Non-OYer= 
Filling  Factory  Dispenser 


For  filliog  any  style 
metaj  oiler  and  es- 
pecially adapted  for 
filling  hand  oilers. 


The  Delphos  pumps 
any  machine  oil, 
works  quickly  and 
is  so  constructed 
that  over-filling  is 
impossible.  The 
spout  is  a  double 
tube— one  an  inlet, 
the  other  an  outlet, 
—as  soon  as  the  oil 
rises  above  the 
mouth  of  the  outlet 
tube  it  is  siphoned 
obviating  all  waste. 


Durable,  Economical,  Clean,  Compact  and 
Convenient.    Made  in  3,  5  and  10  gallon  sizes. 

Write  for  circular. 

DelpHos    Can    Conipany» 

DelpHos,  OHio. 


Wcmnded  by  Mathew  Carey ^  1'78S> 

HENRY  CAREY  BAIBD  &  CO., 

nrorsTRiAL  pu  blishers.  booksellers  &  importb* 
810  Walcat  St.,  FhUadelphla,  Pa. ,  U.  S.  A. 
ty  Our  A^etp  and  Revised  Catalogue  of  Pr<u:tieal  a»A 
Scieniijic  Books,  ^'i  pages,  Si-o;  a  Cataioffue  of  Bod*  «• 
SUam  and  the  Steam  Engine,  Machinery,  etc.;  a  Cataiogv* 
of  Books  on  Sanitary  Science,Qas  Fitting,  Plumbing,  g<^ 
and  our  other  Catalogues  and  Circulars,  the  tcholecovt^ 
ing  every  Branch  of  Science  applied  to  the  Arts,  ""yvjj 
and  free  of  postage  to  any  one  in  any  part  t^f  the  vorm 
vho  unii  furnish  hts  addrc*9,  ~ 
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Hide  Plant. 


The  New  Process  Raw  Hide  Co. 

SYRACUSE.    N.  Y. 


Gear  Plant. 

Including  MacHine  SKops>  Brass  Foundry  and  Offices. 
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Willi 


lams 


We  strongly  commend  the 
superior  strength  of  these 
tools — a  combination  of 
Williams'  design,  carefully 
selected,  tough  steel  and 
a  special  treatment  after 
forging  which  reduces  to 
a  minimum  the  liability  of 
springing. 

The  screws,  hardened  and 
tempered,  are  designed 
for  great  wear. 

Circular  BA  87  for  details, 

J.  H.  WILLIAMS  &  CO. 

Superior 
Drop-forgings  only 

BrooIclyn-NcwYorfc.        Chicago,  lU. 


CO.nPLETE  INDEX  TO 

Machinery's  Data  Sheets 

SENT  ON  REQUEST. 


TKe  Forbes  Patent  Die  Stock 

As  Arranged  for  Hand  or  Power. 

This  machine  has  the  double  advantage  of 
being  a  power  machine,  or  when  needed  can  be 
removed  from  the  base  and  used  as  a  hand  ma- 
chine on  outside  work.     It  has  all  the  time  and 
labor    saving    features    for    which    the 
"  Curtis"  is  noted,  is  complete  in  itself, 
especially  valuable  for  work  in  cramped 
quarters,  has  a  range  from  2^4"  to  4', 
and  a  patent  adjustment  of  shell  by  which 
wear  is  taken  up. 

Catalogue  shows  our  full  line  of  Pipe  Cottins 
and  Thread  ing  Macblnery.    Send  for  a  copy. 

The  Curtis  'Si  Curtis  Co.,  8  Garden  St.,  Bridgeport,  Conn. 


No.  7  Engine  Shear 

This  cut  shows  our  Xo.  7  Shear 
for  No.  7  gauge  sheets.  It  does 
not  have  the  improvements  and 
is  not  as  heavy  as  our  Xo.  8  Mill 
Shear,  hence  it  is  a  less  expen- 
sive tool,  but  it  is  just  as  ser- 
viceable for  general  shearing  in 
Sh'^et  Iron  Shops.   It  is  built  with 


Motor,  Enei; 


•  Belt  Drive. 


We  build  a  complete  line  of 
Punches.  Shears  and  Bending  Rolls. 

any  size  up  to  7.5  tons  in  weight. 

BERTSCH    &   CO., 

Cambridge  City,  Ind. 


HIGH   CLASS   JOBBING 

JIGS  AND  SPECIAL  TOOLS 

CONTRACT  WORK 

If   your  shop   is  over-crowded    we    can    relieve    you    of 
troublesome  Tool  and  Fi.xture  work,   and  do  it  right. 

THE  P.  A.  GEIER  COMPANY 


224  High  Avenue,  S.  E. 


CLEVELAND,  OHIO 


"''"sfee,  Shop  Pans  or  Tote  Boxes 

For  Machine  Shops  and  Foundries,  Bolt  Works,  Etc. 
THOUSANDS  IN  USE.  DURABILITY  AND  SATISFACTION  GUARANTEED. 

Made  of  any  Gauge 
of  Sheet  Steel  desired. 
Never  goes  to  pieces 
as  the  common  riveted 
boses  do,  and  always 
gives  entire  satisfaa- 
tion.  Try  samples 
and  you  would  not  be 
without  them  in  your 
works  at    any  price. 

Soitable  for  handling  bolts,  rivets,  nails,  screws,  nuts,  washers,  castings,  ore.  quartz  and  other 
substances,  and  for  use  under  lathes  and  drill  presses  to  catch  the  turnings,  trimmings,  borings,  oil 
drippings,  etc      tiend  for  Catalogue, 

KILBOURNE  &  JACOBS  MFG.  CO.,  COLTJMBUS,  OHIO. 


This  cut  represents  size  "  G.' 


THOS.  L.  DICKINSON,  45  Vesey  St.,  New  York  City. 
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THE   LINK-BELT    MACHINERY   COMPANY,   CHICAGO,   under  its  new  name 

LINK-BELT   COMPANY 

has  purchased  the  plants  and  all  other  assets  of  its  associate  companies,  The  Link-Belt  En- 
gineering Company,  Philadelphia,  and  the  Ewart  Manufacturing  Company,  Indianapolis. 
It  will  maintain  the  offices  and  operate  the  plants  as  now  established. 

Kindly  address  your  communications  as  in  the  past,  simply  noting  change  of  corporate  name. 


July  18,  1906. 


LINK-BELT   COMPANY 


Improved  Belt  Conveyors 


We  manufacture  Improved  Belt  Conveyors  of  several  styles, 
troughing  the  belt  or  running  it  flat,  as  conditions  may 
warrant.  These  conveyors  are  economical  of  power,  simple 
in  design,  capable  of  running  24  hours  per  day,  and  require 
little  time  or  attention  from  any  one.  There's  no  harm  m 
writing  us. 


H.  W.  Caldwell  &  Son  Co.  TjZmbsi^'  Ch 


icago 


New  York  City,  95  Liberty  St.  Woodward,  Wight  &  Co.,  Ltd.,  New  Orleans 


Sim  Pull  Symplons. 

"MORE."— Oliver  Twist. 

"You  may  enter  our  order  for  50  3}4"  belt  shifters, 
same  as  you  furnished  before." 

— Machinery  Manufacturer. 

"Kindly  advise  how  soon  our  order  for  350  iSim-puU 
Countershafts  will  be  completed  ?  " 

— Machinery  Man  iifacturer. 


What  is  a  "SIM-PULL" 

Ask  yoiu'  Machinery  Supplj-  House. 

Montgomery  in  New  York. 

Thomas  &  Lowe  in  Providence. 

Cutter,  Wood  &  Stevens  in  Boston. 
C.  H.  Wood  &  Co.  in  Syracuse. 

Chandler  &  Farquhar  in  Boston. 

Strong,  Carlisle  &  Hammond  in  Cleveland. 

Mossber^  WrencH  Co. 

Central  Falls,  R..  I. 


If  you  want  a  Steel  Pulley,  and  want  the  Best,  specify 

THe  American 

with  Rim  of  one  layer  of  metal  stiffened  by  internal  central 
Flanges  and  rolled  Beads  on  edges;  six  Duplex  steel  arms 
radiating  from  a  steel  hub,  and  without  rivets  between  hub 
and  rim. 

See  that  you  get  a  pulley  that  looks  like  this.  ^^^ 

So/(/  I'y  Supply  Houses  everywhere.     Booklet  upon  application. 

THe    Americari   Pulley   Company 

29tK  and  Bristol  Streets  PHILADELPHIA,  PA. 


United  St.ites  and  Foreign  Counti 
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Send  for  catalogue  17  B,  which 

also  shows  our  full  line  of 

fine  mechanical  tools. 


We  Claim  to  Make  the  Best 
Line  of  Vises  on  the  Market. 

The  Vise  shown  in  cut  is  our  "standard  "  pattern,  made  of  first-class  material  so 
distributed  as  to  produce  the  greatest  strength  and  durability,  the  front  jaw  being 
reinforced  from  beneath.  It  is  extra  fitted,  has  jaws  of  best  tempered  steel,  is 
convenient  in  use,  and  one  of  its  greatest  recommendations  is  the  entire  absence 
of  complicated  mechanism.  Unquestionably  the  best  solid  nut  screw  vise  made 
for  machinists'  use. 


ATHOL  MACHINE  COMPANY,  Athol,  Massachusetts,  U.  S.  A. 


Universal  Jig  VISE- 


Canadian  Makers :  Imperial  Vise  Co..  Gait,  Ont.    Europe : 
Chas.  Churchill  &  Co.,  London.    Fenwick,  Freres  &  Co., 

Paris.      Arthur  Kayser,  Berlin. 


FOR 
DRILLS 

For  Plain  and  Duplicate 
Drilling. 

The  idea  is  to  have  a  first-class  vise 
for  drill  -  press,  planer,  shaper  or 
miller,  and  also  a  machine  that  does 
a  wide  range  of  duplicate  drilling 
without  the  cost  of  a  jig. 

Sent  on  trial.     Circulars. 

The  Graham  Mfg.  Co. 

PROVIDENCE,  R.  I. 


whether  working  wet  or  drj'.    "Cut,"  mind  vou,  not  merely  grind.    "Grind 
doesn't  express  the  way  Abrasive  Wheels  do  their  work. 

Let  us  send  you  one  on  trial  just  to  show  you  how  they  differ  from  the 
old  fashioned  grindinsr  wheel. 

ABRASIVE  MATERIAL  CO.,  Philadelphia,  Pa. 

J*a  164  «  .  Randolph  St.,  Cbicajzc.  I 

J^  Wilb.  Soonessen  &  Co.,  Malmo  and  CopeiUlag«D.    Szekdy  Ignacz,  Bodapesl    E.  Sonnenthal,  Jr.,  Berlin.       1 


VISES 


VISES 


FOR  MIU-ING  MACHINES  OR 
FOR  ALL  AROUND  JOBBING 
WORK  IN  THE  MACHINE  SHOP 

We  have  three  sizes  of 
these  Vises  in  stock  and  can 
make  prompt  shipment.  They 
are  first-class  in  every  par- 
ticular.    Send  for   circulars. 

THE  CARTER  &  HAKES  MACHINE  CO.,  WINSTED,  CONN.,  U.S. A. 

Or  Manning,  Maxwell  &  Moore,  Inc.,  85  Liberty  Street,  New  York. 


Reed"  and  "Best" 

are  synonymous  terms 
when  a  vise  is  the  sub- 
ject of  discussion. 


There  is  no  question  about 
the  superiority  of  the  Reed 
Machinists' Vise  for  strength, 
convenience  and  durability. 
We  look  after  all  that  when 
we  design  and  make  them. 
Sold  under  a  guarantee  that 
is  a  guarantee. 

Catalogue  H. 

Reed  Manufacturing  Co. 

Erie,  Pa. 


IF  YOU  BREAK 
THE  VISE  YOU 
ARE  USING 


Try  One  of  These 

MERRILL  BROS. 

469  Kent  Avenue,      Brooklyn,  N.  Y. 


THE  SCHWERDTLE  STAMP  CO 


BRIDGEPORT,  CONN. 


For  the  Severe  Service  of  the  Shop 

Plunket  Improved  Vises 

are  especially  adapted.  They  are  strongly 
built  with  steel  screw  and  steel  faces  to  jaws; 
cast  steel  handle  also  furnished.  Suited  for 
anv  style  of  drill  press,  shaper  or  milling 
machine.     Write  for  fuii  descriptiojt. 

J.   S:.    PI.UNKE:T,    CKlcago,   111. 

33-35  W.  Washington  St. 
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Leviathan  Belting. 

How  did  1  first  come  to  try  it? 
Why  one  day  I  ran  across  one  of 
those  "booklets  "that  these  "Levia- 
than people"  are  so  everlastingly 
asking  you  to  "ask  for",  and  I  saw- 
in  it  a  testimonial  that  captured  me. 
It  was  from  a  mining  engineer  whom 
I  knew  to  be  thoroughly  "down- 
to-date'',  and  an  extra  keen,  close 
fisted,  always  -  gets-  his  -  money's  - 
worth  buyer.  What  he  said  cut  a 
whole  iceberg  with  me,  and  a  few 
weeks  later  1  ordered  a  "Leviathan" 
to  try.  That's  how  I  was  inoculated. 
Possibly  that  same  booklet  might 
"  Leviathanize  "  you? 


I  Main  Belting  Company  | 

Sole  Manufacturers 
I217<I237  CARneNTER  ST.,  PHILA. 

55-57  Market  St.,  CHICAQO 

120  Pearl  St..  40  Pearl  St., 

BOSTON  BUFFALO 

30P  Broadway,   NEW  YORK 


GANDY 

PATENTED    1677 


"GENUINE  GANDY" 

Stamped  evzry  JO  feet  on  a  red  stitched  cotton 
duck  belt  is  an  absolute  guarantee  that  it  will 
run  in  steam,  acids,  gases,  heat  or  water  with- 
out injury,  and  that  it  gives  greater  driving 
and  traction  power,  and  will  outlast  any  rub- 
bcr  or  leather  belt  made. 

BEWARE  OF  THE  IMITATION— 
Every  Red  Stitched  Cotton  Duck  Belt  is  not 
Gandy  by  any  means. 


THEGANDY  BELTING  CO. 

BALTIMORE. MD. 


i 


7  flolders  in  1  ^onmeot'of  22  Tools  &  Fixtures 


catalog  and  particulars  sent  on  request. 

Shelton.Conn., 
U.  S.  A. 


Easy  Belts. 

Cling-Surface 

They  go  together. 

Ten  years  ago  we  began  the  crusade  against  the  old 
expensive,  troublesome  practice  of  running  belts  tight. 

Today  there  are  hundreds  of  thousands  of  belts  run- 
ning easy  with  Cling-Surface  in  this  country,  several 
thousands  in  Great  Britain,  and  hundreds  in  numbers  of 
other  countries. 

There  is  absolutely  no  necessity  for  your  running  your 
belts  tight,  dragging  along  a  great  friction  load,  having 
frequent  hot  journals  and  pouring  in  oil  to  overcome  the 
friction  you  are  making  and  burning  coal  to  drag  it,  and 
keep  speed  up. 

Why  should  you? 

Cling-Surface  will  let  you  run  every  belt  you  have 
easy  or  slack  and  pull  more  load  than  they  are  pulling  now 
and  without  slipping.  It  will  cut  your  friction  load  in  half, 
give  you  higher  speeds,  economy  of  oil,  fuel  and  trouble, 
and  preserve  your  belts  perfectly. 

Cling-Surface  is  a  preservative  filler  for  belts  and  we 
absolutely  guarantee  the  results. 

It  is  the  economical,  rational  and  certainly  the  best 
practice,  proofs  of  which  are  everywhere  about  you. 

Why  then  do  you  hesitate  to  order  a  trial  package 
and  try  Cling-Surface? 

Will  you  not  send  us  an  order? 

CLING  SURFACE   CO.   153-159  Virginia  St  Buffalo  N  Y 

New  York       Boston       Chicago       Philadelphia       St.  Louis 
London;  Thomas  &  Bishop,  Balfour  House,  Finsbury. 


PATTERNS 


of  Every  Description. 

Penn  Pattern  Works,  Chester,  Pa, 


O.K.T00I  Holder  Gov 


$40.  F.  O.  B.  New  York. 

This  No.  1  Portable  Shaft  Keyseater 

is  indispensable  to  the  repair  shop. 
It  will  mill  keyseats  in  the  middle  or 
on  the  ends  of  shafting  from  ly" 
to  5"  in  diameter  without  removing 
from  the  hangers.  It  can  be  slipped 
over  heavy  shafting  or  spindles  when 
desired ;  can  be  operated  in  the  most 
awkward  places,  and  will  mill  a  key- 
seat  13"  long  without  resetting. 

Other  advantages  are  its  rapid 
operation,  accuracy  of  work  pro- 
duced and  the  fact  that  it  cuts  with- 
out jar  or  chatter  of  any  kind. 

We  shall  be  glad  to  send  full 
details  on  request. 

JOHN  T.  BURR  a  SONS,  34  So.  6th  St.,  BrooKlyn,  N.  Y. 

Selig,  Sonnentbal  &  Co..  London. 
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THE  OTIS 

Tubular  Feed  Water  Heater,  Oil  Sep- 
arator and  Purifier 

is  not  an  experiment  but  a  tried  and  tested  appliance  that 
the  makers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  (210  or  212  de- 
grees) with  the  exhaust  steam  without  causing  any  back 
pressure,  also  to  extract  the  oil  from  the  exhaust,  so  that  the 
exhaust  steam  after  being  passed  through  the  heater  can 
be  used  for  heating  purposes,  and  the  water  of  condensa- 
tion for  the  heating  system  be  returned  to  the  boiler  with- 
out the  additional  expense  of  an  eliminator. 

We  are  so  sure  of  the  OTIS  that  we  agree  to  pay  all 
cost  of  a  trial — freight,  cartage,  piping,  etc.,  if  it  fails  to 
do  all  we  claim  for  it. 

Catalogue  and  P'ices  at  Your  Service 

The  Stewart  Heater  Company 

79-99  East  Delevan  Ave,  BUFFALO,  N.  Y. 


<^    BALTIMORE.MD.   ^ 

MANUFACTURERS  ANDDESIQNERS  Of  AlLKlNDSOf 

HEAVY  MACHINERY, 

(.ehuirincFirstClass  Workmaship  and  Materials 

machinery1.1white  leadistertilizer  works 
grain  elevatorj/'flourmllls.brass. copper 

,-llNPlATEROlllNGMIllSGABlt.'MARINf RAILWAYS  ' 

^POOlMtffELTURBINE  WATER-WHEELS/ 

k.  •!p    DREDGING    MACHINES.^*    i 


(Style  of  12  and  24  sizes.) 

Measuring  Machines. 

Measuring  screw,  lo,  i6  or  20  threads 
to  the  inch,  .graduated  to  read  thous- 
andths or  32ds  without  calculation. 
Mj^p*    The    only    Micrometep    that    will 
^^^^       not    lose    its    accuracy    by    wear. 
SYRACUSE  TWIST  DRILL  CO.,  SYRACUSE,  N.  Y. 

CbM.  Churchill  Je  Co.,  Ltd.,  LoadOB.  Eag.,  Agetita  for  Gr«ftt  BrlUi& 


Dixon's  Graphite 
Lightens  Your  Work 

The  use  of  Dixon's  Flake  Graphite  on  your  engine  will  save 
you  work  and  worrv'.  Less  oil  will  be  required,  piston  packing  will 
wear  longer,  and  repairs  due  to  faulty  lubrication  will  not  occur. 

We  will  send  you  booklet  74-C  fully  explaining  graphite 
lubrication  and  free  samples  at  your  request. 

Joseph  Dixon  Crucible  Company 
Jersey  City,  N.  J. 


&  Sn's  Speed  Indicator. 

An  ingenious  little  instrument  for  ascertaining  the  correct  speed 
of  Dynamos,  Steam  Engines,  Shafting,  Floor  Machines,  etc.  No 
first  class  mechanic,  superintendent  or  factory  should  be  without 
one.  They  are  adapted  to  hollow  or  pointed  centers,  and  are 
ab.solutely  correct.  Every  indicator  is  handsomely  nickel-plated 
and  of  convenient  size  to  carry  in  the  pocket. 

PUcc  :  Spin  Cap,  adapted  lo  either  pointed  or  hellom  centers,  fJ.OO. 

Plain  Cap,  for  hollotu  centers  only,  7Sc. 

We  also  keep  a  Double  Registering  Speed  Indicator.    Prices  on  application. 

The  R.  Woodman  Mfg.  and  Supply  Co., 


63  Oliver  Street 
BOSTON,  MASS. 
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THE  NEW   NATIONAL   DRILL  CHUCK 


Wears  three  times  as  long  as  any  other  chuck  and  stands  the  test  of 
continuously  severe  service.  It  is  made  in  four  sizes  and  is  adapted 
to  hold  all  sizes  of  Morse  Taper  Shank  Drills,  and  the  same  drills  with 
tanges  broken  off.  An  attachable  steel  sleeve  provides  for  holding 
Graham  Grooved  Shank  Drills. 

When  the  sleeve  becomes  worn  it  can  be  replaced  at  small  ex- 
pense practically  saving  the  price  of  a  new  chuck. 
Write  for  Circulars. 


National  Twist  Drill   &  Tool  Co. 

DETROIT,  MICH.,  U.  S.  A. 

Manufacturers  of  all  kinds  of  Twist  Drills,  Reamers  and  Special  Tools. 

General  Sales  Agents,  WHITAKER  MFG.  CO.,  Chicago 


■'ffliNi-jjailK^v. 


Surface 
Gaug'e 


No.   105 


Larger  range  of  adjustment  tlian  any  other. 

Spindles  will  swing  three-fo\u-ths  of  the  distance 
around  the  base. 

Base,  hardened  steel.     Hardened  auxiliary  guide. 

Makes  an  excellent  guide  liner  on  engine  or  loco- 
motive work,  scratch  gauge,  bench  gauge  and  depth 
gauge. 


Sawyer  Tool  Mfg.  Co.,  Fitchburg,  Mass. 

Machinists'  Fine  Tools 


Ordinary  chucks  are  well  enough  for  ordinary  work,  but — 

Hig'H  Speed  Drilling' 

rectuires  a 

PRATT     CHUCK 


to  relieve  the 
drill  of  sh-ain, 
and  to  hold  it 
so  it  can't  slip. 
Then  there  is 
profit  in  it,  for 
the  drill  can  be 
entirely  used  up 
without  any 
scoring  of  the 
shanks  or  de- 
facement in  any 
way. 

This  cut  tells 
the  story,  but  if 
not  clearly  un- 
derstood, send 
for  explanatory 
booklet  to 


Pratt  CHuck  Co.,  Franhfort.  N.  Y. 


YOU    BUY   THE    BEST 

When  you  buy  our  Tapping  Machine  for  pipe  fit- 
tings and  flanges,  with  geared  feed  corresponding  to  lead 
of  tap  and  automatic  air  shifting  device  for  belts. 

We  also  build  a  fine  line  of 
Keyseaters, 

Drilling   and  Boring  MacKines  for  Heavy  ^VorH, 
Car  '>VKeel  Borers, 
Heavy  Double  Rod  Drills. 
Dra^v  StroKe  Slotters, 
Universal  Saw  Benches. 

BaKer  BrotHers,  Toledo*  OHio,  U.  S.  A. 

AGENTS:  Marshall*  Huschart  Mchy.  Co.,  Chicago,  111.  Motch  &  Merry  weather  Mchy.  Co.,  Cleveland,  O. 
Brentiss  Tool  and  Supply  Co.,  New  York  City.  Baird  Mchy.  Co.,  Pittsburg,  Pa.  Schuchardt  &  Schutte, 
Berlin,  Vienna,  Stockholm,  St.  Petersburg.  Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan, 
Bilbao,  Barcelona.    Chas.  Churchill  &  Co.,  London,  Manchester. 
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They  Never  Will  Be  Missed- 

Those  solid  dies  you  bothered  with  so 
long,  if  you  replace  them  with  the 
"modern"  substitute,  the 

Wallace 
Self-Opening' 
Adjustable  Dies 

moreover,  you  have  much  to  gain. 

Our  dies  save  time,  there's  no 
running  back  over  finished  work;  save 
loss,  threads  can't  be  stripped  by  the 
reverse  process,  and  taper  or  irregular 
threads  are  impossible;  they  are  con- 
venient, cut  close  to  a  shoulder,  cut 
any  length  thread  the  travel  of  turret 
slide  allows,  open  automatically  when 
work  is  finished. 

Adapted  for  use  on  the  turrets  of  hand  or  automatic  screw  machines 
and  adopted  by  hundreds  of  leading  firm«  all  over  the  country. 

We   also    manufacture   Chaser  Grinders,  Solid  Dies,  Tap 
and  Die  Holders  and  Tapping  Attachments  for  Drill  Presses, 

The   Modern  Tool  Co.,   Erie,  Pa. 

.  AGENTS :  The  Prentiss  Tool  and  Supply  Co.,  115  Liberty  St.,  New  York  Frank  H  Ctut 
n,eck>  Co.,  3,5  F.fth  Aye.,  Pittsburg,  Pa.  ^^  L.  Packard  Machinery  00^34  SCanaffS.  ChiSgo' 
Fede'r^rsr,  Bostl'r-Miis'^-  ''"""°'  '-'"^"'^  ""  ^°-  ^°°'^°°'  =°«-    ^'^-<^'-  *  Farq^^h^^f", 


1't^e  TootKed  Sleeve  and  Key  is  tHe  feature 


Jacobs  Improved  Drill  Chuck 

No  twisting  of  spindles  when  tightening  drill 

THE  JACOBS  MANUFACTURING  CO.,      •      79  PEARL  STREET,  HARTFORD,  CONN. 


New  Chuck.    Heavy  Universal,  Four  Jaws. 

18  INCH  AND  UPWARDS. 

NO  EQUAL 


IS  STRONG. 
IS  ACCURATE. 
•Ji.  u    \       IS  RELIABLE. 

IS  DURABLE. 
IS  CHEAP. 


The  E.  Horion  & 
Son  Co. 

WUdtor  Locks,  Conn.,  U.SJk. 


Skinner  Lathe  Chucks. 


This  is  a  three  jaw  Universal  Chuck  with 
patent  reversible  jaws— flush  screw  heads 
—also  made  as  a  Combination  Chuck  which 
can  be  used  either  universally  or  indepen- 
dently. Would  vou  like  a  copy  of  our 
"190B  Price-List"? 

THE  SKINNER  CHUCK  COMPANY, 

Factory,  New  Brltian,  Conn.,  U.  S.  A. 
New  York  Office,  94  Reade  St. 


The 
Cashman  Chuck  Co. 

HARTFORD,  CONN.,   U.   S.  A. 

Manufacturers  of 

Lathe  and  Drill  Chucks 

Catalogue  Free 


No  Weak  Places 

Reid 

Drill 

Chuck. 


One  part  is  as  strong  as  another.  Out- 
wears any  other  kind  of  chuck.  Made 
right  and  sold  at  the  right  price.  Circulars 
and  price  list  mailed  on  request. 

R.  H.  BROWN  (SL  CO. 

Neiv  Haven,  Conn. 


Spur  a.in<l  *^u  CombluUo.  Ulhe  Clock. 


you  want  the  best  Lathe  and  Drill  Chucks-buy  Westcott's 

T.ittlo     rtJon*       A.....'i.- o T.^     ...     ^.  .  _ 


Little  Giant  Au.xiliary  Screw  Drill  Chuck=;  r  IttV  Oi 
Double  Grip  Drill  C^ueks,  Little  Giant  Improved  Drill 
Chucks,  Oneida  Drill  Chucks,  Spur  Geared  Scroll  Combina 
tion  Lathe  Chucks,  Scroll  Combination  LatSe  ChucksXarei 
Combination  Lathe  Chucks,  Geared  Universal  Lathe  Chucks 
!rf  F.r'^.'i  Scroll  Universal  Lathe  Chucki?  IXL  Independ: 
ent  Lathe  Chucks,  Cutting-off  Chucks.  ^""vstjcuu 

Strongest  Grip,   Greatest  Capacity, 
Great  Durability,  Accurate. 

WESTCOTTCHUCKCO.,Onelda,N.Y.,U.8.A. 

*tk  t«r  oulogm,  t.  Kngluh  Fre..li  Sp.nUh  or  Q.rmui. 
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The  Adjustable  Hollow  Milling' Tool 


is  of  particular  value  in  finishing  brass  goods  because  it  will 
produce  accurate,  uniform  diameters  in  less  time  than  they  can 
be  obtained  by  any  other  method.  The  inde.\ing  device  permits 
rapid  change  from  one  diameter  to  another;  work  of  any  length 
within  the  capacity  of  the  tool  can  be  reduced.  The  projecting 
blades  allow  milling  close  to  a  shoulder;  sharpening  is  done  only 
at  the  outer  ends  of  the  blades,  and  the  whole  tool  is  constructed 
to  stand  the  wear  and  tear  of  rough  shop  usage  without  loss  of 
accuracy.  Used  on  screw  machines,  hand  turret  lathes  or  may 
be  rotated  in  any  way  required.     Made  in  various  sizes. 


SEND  FOR  CATALOGUE  OF  GEOMETRIC  TOOLS. 


THE  GEOMETRIC  TOOL  COMPANY 

'Westville  Station,  Ne'w  Haven,  Conn.,  XJ.  S.  A. 

Foreign  Agents— Chas.  Churchill  &  Co.,  Ltd..  London,  Birmingham,  Manchester,  Glasgow,  Newcastle-on-Tyne.    Alfred  H.  Schutte, 
Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.      Schuchardt  &  Schutte,  Vienna,  St.  Petersburg,  Stockholm,  Berlin. 


"National"  Scroll  Chuck 

Made  with  either  solid 
or  two  piece  reversible 
jaw,  as  desired. 

'  National " 


Straight  Body 
Drill  Chuck 

Made  extra 

strong  with 

powerful  grip. 

We  make  a  full  line  of  Chucks  ana  shall  be  glad  to 
Send  catalogue  on  request 

ONEIDA  NATIONAL  CHUCK  CO..  Oneida.  N.  Y. 

English  Representative:    Alfred  A.  Jones,  Church  Gate,  Leicester,  England 


THE 


Safety  Drill  &  Tap  Holder 

is  the  only  attachment  for  the  purpose  that  grivet 
universal  satisfaction,  and  is 

UNEQUALLED  in  Efficiency. 
Convenience,  Rapidity, 
Accuracy  and  Simplicity. 

Nothing  to  Break  or  get  out  of  Order.    Made  In 
4  sizes,  covering  from  o  to  i%  in.  diameter. 

The  Beaman  &  Smith  Co.,  Providence,  R.  I.,  U.  S.  A. 


For  fine    tapping,  in   quick   time,  with   least 
expenditure  for  taps,  our 

No.  U  Tapping  Machine 

with  friction  drive  has  lirst  place.  It  is  very 
sensitive;  runs  smoothly  and  noiselessly;  has 
no  gears,  pins  or  clutches  to  wear  out;  capacity 
up  to  3-16".  Always  ready.  Reverses  quickly. 
Saves  tap  breakage.     Circulars  on  request. 

THE  BURKE  MACHINERY  CO..  5  Power  St.,  Cleveland,  0. 


The 


UNIVERSAI 
GIANT    L 


Friction  Clutch 

A  Clutch  that  meets  modem  conditions. 
Simple  in  design,  compactly  and  strongly 
built.  A  great  advantage  of  this  Clutch  is 
that  it  can  be  used  with  any  ordinary  pul- 
ley saving  the  loss  of  time  and  expense  of 
making  special  pulleys. 

For  sale  by  dealers  everywhere,  or  direct 
by  us  if  your  dealer  cannot  furnish. 

T.  B.Wood's  Sons  Company 

Chambersburg,  Pa. 
Mfrs.  of  Shafting,  Pulleys,  Hangers,  Couplings,  etc. 


An    Absolute    Level 
in   Ten   Seconds 


Bo-wsher's 
Patent  Balancing  IVay^ 

Is  the  New  'Vf^-y 

Made  in  3  sizes  and  styles,  for  bench  and 
floor  use.  Ways  chilled  and  ground, 
spirit  levels  attached. 

Circular  "BW"  for  delalts. 

^he    N.    P.    BOMTSHKR.   CO. 
South  Bend,  Ind. 
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Bradley  Upright  Hammers 

Are  made  with  heads  weighing  15  to  500  pounds.  Each  contains  one-third 
to  one-half  more  material  than  those  of  any  other  mate  of  the  same  rating. 

Their  anvil  blocks  weigh  nearly  or  quite  double  those  of  other  hammers. 

Their  output  is  guaranteed  25  per  cent,  greater  than  is  possible  with 
other  hammers  of  same  rating  or  no  sale. 

More  Bradley  Hammers  are  sold  each  year  than  all  other  power 
hammers  combined. 

'WE  MAK£ 

The  Bradley  Cushioned  Helve  Hammer.         The  Bradley  Upright  Helve  Hammer. 
The  Bradley  Upright  Strap  Hammer.  The  Bradley  Compact  Hammer. 

Forges  for  Hard  Coal  or  Coke. 

SEND    FOR.    CIR.CVLA.R.S. 

C.  C.  Bradley  ®  Son,  Syracuse,  N.  Y.,  U.  S.  A. 

Foreign  Agexts  :  Schuchardt  &  ScMUte.  Berlin.  Vienna,  Stockholm,  St.  Petersburg. 
Alfred  H.  SchiUte,  Cologne,  Brussels,  LUge,  Paris,  Milan,  Bilbao.  Buck  &  Hickman, 
Whitechapel  Road,  London. 


Do  Away  ^Vith 
Bevel  Gears  and 
Mule  Stands. 


The  Almond  Right  Angle 
Transmission      eliminates 
noise,  dirt,  trouble.    Prac- 
tically no  loss.      Lubrica-       ; 
tion  automatic.     Send  us      | 
your  address.  I 

T.R.  Almond  Nf|r.Co. 

83-85  Washington  St. 
BR.OOKLYN,    N.    Y. 


White  St..  Mooifields. 

Schuchardt  &  Schutte. 

kholm.Vietina.  St.  Petersburg. 

Cologne.    Brussels. 


BerHn, 

Alfred    H.    Schi 

Liege.  Paris.  Milan.  Barceh 


"The  Rapidity  and  Weight  of  the 

Beaudry 


POWER  1%  HAMMER 


Adapted  for  Every 

SIMPLE, 

DURABLE, 


Beaadry  &  Compaay 


Blow  can  be  Perfectly  Qauged.' 

CHampion 


Description  of  Forging 

EFFICIENT  AND 
ECONOMICAL 
141   Milk  St. 


Boston,  Mass.,  U.S.  A. 


Steam 
Hammers 


In  all  sizes  and 
for  erery  re- 
quirement. 

Single  Frame  & 
Double  Frame 

Most  complete 
and  extensive 
eiiuipment  for 
their  manu- 
facture. 


Largest   and    most    modern    line    of 
patterns. 

Also  STEAM  DROP  HAMMERS 

in  all  sizes  up  to  12000  lbs. 
Falling  weight. 

CHAMBERSBURG  ENGINEERING  CO. 

Chambersburg,  Pa.,  U.S.A. 


"Dead  Strohe"  Power 
Hammers 


Strike  a  square, 
true  blow  at  all 
times  and  can  be 
safely  run  at  high 


peculiar  fea- 
ture IS  the  spring, 
to  which  the  ram 
is  attached  bv  a 
flexible  belt,  per- 
mit t  i  n  g  a  far 
more  effective 
blow  than  can  be 


hammer  of 
,'eight 
and  stroke,  and 
requiring  less 
power. 
Built  in  7  sizes. 


Manufactured  by 

Dienelt  ®  Eisenhardt,  Inc. 

1304  No.  Howard  St. 
PhiladelpHia,  Pa.,  U.S.A. 


INDUSTRIAL 
LOCATIONS 


The  unparalleled  growth  of  the  cotton 
and  other  leading  interests  of  the  South 
has  opened  the  way  for  scores  of  mis- 
cellaneous industries  which  are  new  to 
that  section — industries  which  the  in- 
crease in  population  and  wealth  impera- 
tively demand. 

For  information  about  these  opportuni 
ties  in  sections  reached  by  the  Southern 
Railway  and  Mobile  and 'Ohio  Railroad, 
write 

M.  V.  R.ICH>%.RDS 

Land  &  Industrial  Agent,       WASHINGTON,  D.  C. 

A.  Helper,  Agent,  271  Broadway,  X.  Y  City 
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We  maKe 
the  best 
Steam 
Hammer 
on  the 
marKet 
and  sell  it 
for  less 
money 
than  our 
com- 
petitors. 

We  also  manufacture  a  full  line 
of  Guillotine  and  Lever  Shears, 
and  Rolling  Mill  Machinery  in 
general,  including  Galvanizing 
and      Corrugating     Machinery. 

Send  for  our  neiu  catalog  just  issued. 

ERIE  FOUNDRY  COMPANY 

ERIE.  PA..  U.S.A. 


Scranton 

Power  Hammers 

COST  LESS  than 
any  other  hcimmer 
that  will  produce 
an  EQUAL 
AMOUNT  OF 
WORK. 
By  our  construction 
we  avoid  break- 
downs. 


Send  for  Circular 


l3f>e  Scranton 
(SL  Co. 
New 


Gilbert  Wood 

»$plit  Pulleys 


style  B. 

Gilbert  Pulleys  are  light ; 
the  spokes  are  so  set  they 
cut  the  air  instead  of  fanning 
it.  They  can  be  put  on  or 
taken  off  the  shaft  easily  and 
quickly,  will  withstand  a 
greater  degree  of  heat  or 
moisture  than  any  other 
wood  pulley,  and  can  be  run 
with  perfect  safety  at  from 
two  to  three  times  the  speed 
of  iron  pulleys. 


are  of  special  construction,  and 
in  correctness  of  balance  and 
trueness  of  running  excel  all 
other  wood  pulleys.  The  hard, 
close  grained  maple  wood  used 
m  their  manufacture  provides 
the  face  of  the  pulley  with  a 
polished  surface  that  gives  per- 
fect contact  to  the  belt  and 
allows  the  same  power  to  be 
transmitted  with  far  less  tension, 
thus  prolonging  the  life  of  the 
belts  and  effecting  a  very  con- 
siderable saving  in  power. 


Write  for  illustrated  catalogue  and  price  list. 

Sag(iria^w  Manufacturing^  Co. 

Sagina'W,  V^.  S.  MicKig'an. 
Sales  Agents  in  all  the  Principal  Cities  of  the  IVorld. 


Inventions  Developed. 


Special  Tools  and  Machines 
designed  and  built. 

Also  Patterns,  Models  and  Automobile  work. 

BLAIR  TOOL  AND  MACHINE  WORKS,  24,  25,  26,  27  West  St.,  New  York  City 


126 


MACHINEEY. 


September,  1906. 


Don't  continue  using  poor  Hack  Saws! 
You  can  save  time,--keep  an  even  tem- 
per,~anci  cut  down  your  Hack  Saw 
expense,~by  discarding  those  unreli- 
able Hack  Saws,  and  using  UNI- 
VERSAL Blades  instead. 
UNIVERSAL  and  UTILITY 
Hack  Saws  are  made  for  men  who 
must  have  quick-cutting  blades,-and 
blades   that  will  not  snap  or  break. 

Get  our  booklet  and  price's  .' 

WestHaven  Mfg.Co.,NewBaven,Conn. 


The  Taylor-Newbold  Saw 


a    .35     carbon 
'  by   14"  in   17 


Cuts    easily 

forging  9' 

minutes. 
Inserted  cutters  treated  by 

the  Taylor-White  Process 

under  exclusive  rights. 
30  cutters  in  36"  Saw  may 

be  changed  in  12  minutes. 
A  set  of  cutters  hardly  dulled 

in  two  weeks'  continuous 

cutting  night  and  day. 

Actual  test  of  motor  driven  machines  shows  three  times 
the  amount  of  work  with  the  same  power  as  required 
on  tempered  blades. 


THE  TABOR  MFG.  CO., 


18th   and   Hamilton   Streets 
Pbriadelphia,  Pa. 


28  S.  Canal  Street,  Chicago,  111. 


ELECTROTYPERS 

All  Kinds  of  plates  for  printing 

THE  LOVEJOY  CO.,  ^^'fasl!"'  444-446  Pearl  St.,  New  T»rK 


The 

Crescent 
Angle 
Band  Saw 


Cuts  any  an- 
gle up  to  45 
degrees  with 
table  always 
level. 


The  advantage  of  this  saw  is  readily 
apparent :  it  saves  time  and  labor  in 
handling  large  work  and  insures  ac- 
curacy in  small  work.  A  turn  of  the 
wheel  will  change  the  angle  of  the 
saw.  and  change  can  be  made  without 
stopping  the  machine.  Thoroughly 
practical,  simple  and  sold  at  a  reason- 
able price.     Write  us. 

The  Crescent  Machine  Go. 


56  Main  St., 


LEETONIA,  O. 


Machinists'  Swivel  Vise 

^vith  self-adjusting  jaw  that  is  as  strong 
and  durable  as  any  solid  jaw,  and  a 
Swivel  Bottom  that  gives  any  desired 
adjustment  to  right  or  left,  and  is  solid 
and  firm  at  any  angle.  We  make  all 
sorts  of  good  vises,  and  have  been 
leaders  in  this  line  for  twenty  years. 
Send  for  catalogue  and  price  list. 

Prentiss  Vise  Company, 

44  Barclay  Street,  New  York. 

Agents  for  Great  Britain,  Chas.  Neat  &  Co..  iii 
Queen  Victoria  St.,  London,  E.  C. 

LOCATIONS  FOR 

INDUSTRIES 

on 

TBE  ERIE,  TBE  COMMERCIAL  RAILROAD 

New  York  to  Chicago 


The  Erie  Railroad  System's  Industrial 
Department  has  all  the  territory  traversed 
by  the  railroad  districted  in  relation  to 
resources,  markets  and  advantages  for 
luanufacturing,  can  advise  with  manufac- 
;urers  of  sijecific  products:  as  to  suitable 
locations,  and  furnish  them  with  current  in- 
•ormation  of  a  comprehensive  nature,  deal- 
ing with  the  project  in  its  full  relation  to 
■uanufacture  and  commerce.     Address 

LUIS  JACKSON 

'ndustrial  Commissioner  Erie  Raihoad  Company 
11  Broad wav,  New  York 


September,  190G. 


MACHINEKY. 


127 


USE    "UP-TO-DATE"    TOOLS 

TKe  large  and  increasing'  demand  for  the 

GREEN  RIVER  SPIRAL  FLUTED  REAMER 

assures  us  that  it  is  fast  being  recognized  as  a 
mufli  superior  tool  to  the  old-fashioned 
straiglit  fluted  reamer.  We  simply  request 
you  to  give  them  one  trial  and  know  you 
\vill  continue  to  use  them  as  thousands  of 
others  have.  Send  for  catalogue  No.  33  E  and 
prices.  Will  send  sample  subject  to  approval. 
Sole  MaHers 

Wiley  CSl  Russell  Mfg.  Co.,  Greenfield,  Mass.,  U.S.A. 


A  Bolt  Cutter  Is  much  like  a  man 
in  this : 

THE    HEAD 

Is  nearly  everything. 


The  Merriman 
Standard  Bolt  Cutter 


is  noted  for- 


Only 


1.  SIMPLICITY   OF    THE  HEAD: 

Four  Parts,  consequently, 

2.  GREAT    DURABILITY,   few  repairs 

needed. 

3.  SQUARE    BEARING  OF   THE    DIES 

IN  THE  RING,  consequently, 

4.  SOLIDITY    OF    THE    DIES    LIKE    A 

SOLID  DIE,  consequently, 

5.  UNIFORMITY  OF    THE    PRODUCT: 

Bolts  all  the  same  size. 

6.  EFFECTIVENESS   OF  OPERATION: 

Cheapest    help    can    understand    and 
run  it. 

Se7id  for  catalogue  No.  lo. 

The  H.  B.  Brown  Co. 

Box  B.,         East  Hamptoiif  Conn. 


Send  for  Catalogue 


Standard  3  inch  Single  Bolt  Cutter. 


THE  STANDARD 

"TKe  Bolt  Cutters  of 
Quality." 

There  is  no  question  about  the  ad- 
vantages of  these  machines  for 
rapid  production  and  accurate  work. 
Tliey  are  simple,  durable,  and  are 
designed  to  combine  all  the  good 
points  of  other  makes  with  the 
special  "Standard"  features.  We 
solicit  a  trial — if  not  satisfactory 
return  the  machine. 

The  Standard  Machinery  Co. 

Bowling  Green,  Ohio 


Fritz  &  Goeldel  Mfg.  Co.,  ^^Z^^^^s 


It's  the  Way  it  is  Made 


that  assures  the  rapid,  smooth,  accurat* 
cutting  for  which  the 

DraMT-Cut  Machine  Sa-w 

is  noted.  No  matter  what  kind  of  cold  metal 
composes  the  work  or  what  the  shape,  it  is 
handled  quickly,  accurately  and  with  the 
greatest  economy  because  the  Draw-Cut  is 
constructed  on  the  right  principles. 

Two  sizes.     No.  2,  10"  x  10". 

Send  for  Circular. 

H.  T.  STORY,  30  W.  Randolph  St. 

CHICAGO.  ILL. 


No.  7  Bar  Cold  Saw 


No.  2  Horizontal  Floor  Boring 
Milling  and  Drilling  Machine 

\irRITE:  rOR.  CA.TA.I«OG 


No.  2  I  Beam  Cold  Saw 


ESPEN-LUCAS  MACHINE  WORKS 

Broad  and  Noble  Streets,  PHIbADEI^PHIA,  PA. 
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PUT  AN  APPRENTICE 


on  your  pipe  threading  and  cutting  jobs  and  save  the  cost  of 
skilled  labor.  That's  what  an  Armstrong  Pipe  Threading  and 
Cutting  Machine  means — saves  a  man's  time  with  a  die  stock. 
Get  an  Armstrong  Machine — it'll  pay  for  itself  before 
you  know  it.  Write  for  catalog — tells  all  about  Armstrong 
Machines  and  pipe  fitters'  tools. 


THE  ARMSTRONG  MFG.  CO., 


297  KNO'WLTON  ST., 


BRIDGEPORT,  CONN. 


DUPLICATE    ORDERS 

usvially  tell  the  tale  better  than  any  argument,  especially  when  the 
]iurchasers  are  well  known  for  their  careful  selection  of  the  proper 
machinery. 

The  Allis-Chalmers  Co..  The  Cambria  Steel  Co..  The  Pennsylvania 
R.R..  have  recently  placed  second  orders  for  our 

PIPE    THREADING    MACHINES 

Our  Booklet  gives  the  reasons  foi-  it. 

The  Stoever  Fdy.  &  Mfg.  Company 

MVERSTOWX,  PA. 


Pipe  Threaders  and  Cutters 

With  efficiency  as  well  as  beauty. 

Heavy— none  more  so;  bed  cast  in  one  piece,  no  stands  nor 
legs  to  work  loose      No  oil  soaked  floors ;  fire  risk  reduced. 

Single  speed  pulley ;  all-gear  speed  changes  through  semi- 
•teel  cut  gears. 

Deep  chasers  cutting  long  taper  perfect  threads  in  one  cut 
as  easily  on  steel  as  on  iron  pipe 

Let  us  prove  to  you  that  the  higher  cost  for  a  modern  tool  is 
justified  by  the  character  and  quantity  of  its  product.  Circulars 
for  the  asking. 

Standard   Engineering  Co., 

Ellwood  City,  Penna. 

St.  Louis  Office:   1  0  12  Chemical  BIdg. 


HOIST  HOOKS """' """" 


from  BAR  STEEL 


Superior  in  Strength,  Finish  and  Design. 

Write  for  catalog  and  discounts. 

KEYSTONE  DROP  FORGE  WORKS,  Chester,  Pa. 
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Modern  Pipe  WorK 
Demands  Modern  Machines 

The  Williams  Pipe  Machines,  for  cutt:'ng 
and  threading  pipe  from  I4"  up  to  12",  are 
of  latest  design  with  all  improvements  for 
convenient  operation  and  rapid,  accurate 
production.  Quick  opening  and  adjustable 
dies.     Six  changes  of  speed. 

Circulars  on  request. 

Williams  Tool  Co.,  Erie,  Pa 


SHEAF.ING  PUNCHES  FOR. 

HEAVY  WORK. 

They  go  through  the  Metal  easy. 


Punches  and  Dies  for  all  sizes  of  Rivets. 
First  class  work  and  satisfaction  given. 


Whether  You  are  a  Manu- 
facturer or  a  Machinist 

you  should  investigate  the  Atlanta 
&  Birmingham  division  of  the  Sea- 
board Air  Line  Railway. 

The  various  plants  in  the  Birming- 
ham district  produce  steel  which  has 
taken  the  highest  rank  for  its  quality, 
and  almost  any  size  sheet  can  be  fur- 
nished. This  steel  is  used  in  the 
manufacture  of  wire  ropes,  cables, 
hoops,  tank  plates,  railroad  axles, 
forging  and  other  purposes,  while  the 
harder  steel  produced  is  used  in  the 
manufacture  of  drills,  dies  and  var- 
ious other  tools,  while  bars,  plate, 
sheet  iron,  and  light  rails  are  manu- 
factured and  shipped  all  over  the 
United  States  and  exported. 

We  would  like  to  have  manufac- 
turers and  competent  machinists, 
write  for  handsomely  illustrated 
literature  and  detailed  information, 
because  we  can  aid  them  materially 
if  they  be  interested  in  a  Southern 
location. 

J.  W.  White,  G.  I.  A. ,  Portsmtnrth,  Virginia 
H.  B.  Bigham,  A.  G.  I.  A.,  Atlanta,  Georgia 

Seaboard  Air  Line  Railway 


Something  out  of  the 
ordinary. 


A  Puaching 
Machine 


That  will  convert  your 
scrap  metal  or  fibre  into 
washers.  Armature  discs, 
hardware  and  electrical 
specialties  in  record  time 
and  at  a  minimum  cost. 

This  new  machine  cuts 
and  punches  at  one  stroke,  is  easily 
operated,  handles  material  of  any 
shape  and  can  be  used  for  punch- 
ing and  cutting  of  almost  every 
kind, 

MADE    IN    FOUR    SIZES. 

WRITE  FOR  CIRCULARS. 

Krips-Mason 

Machine  Co. 

1636  North  HutcMnson  Street 
PHiladelpKia,  Pa.,  XJ.  S.  A. 


For  nearly  every  kind  of  blank 
cuttin}?,  forming,  perforatintr.  draw- 
ing, shaping  and  combination  die 
work. 


"You  Want  the  Best— Buy  of  Us." 

"TOLEDO" 

is  the  "Brand"  of  machine  tools  we  want 
to  tell  you  about — 

If  you  have  any  kind  of  work  requiring 
a  Power  Press  and  don't  know  just  what 
you  need,  then  ovir  experts  can  and  will  be 
delighted  to  tell  you  what  you  require  and 
to  fill  yoiu-  requirements, 

"Toledo  Tools  Are  Guaranteed." 

• '  Toledo  "  Open  Back  Inclinable  Power 
Presses  occupy  a  prominent  place  in  the 
factories  of  leading  manufacturers  of  Sheet 
Metal  Goods  because  of  the  Sjtecial  Fea- 
tures which  recommend  them — a  few  of 
these  being — 

Increased  Bed  Area  and  Die  Space, 
Phosphor  Bronze  Shaft  Bearings, 
New  Form  Positive  Knockout  in  slide. 
Unusually  Long  Slide  Adjustment  with 

a  clamping  or  locking  device  which  is  the 

most  effective  in  use. 

New  Pattern  Inclining  Attachment, 
Gears  and  Pinions  machine  cut. 


The  Toledo  Mach.  Tool  Co.,  Toledo,  0. 


iSt,.  Londcin.Eng.     Lud» 


As  nearly  perfect  as  can  be  made 


is  what  w©  claim  for  our 

Pipe  Threading 

and  Catting  Machinery 

These  machinesare  the  result  of  forty  years' 
practical  experience  in  this  line  of  manu- 
facture, and  are  unsurpassed  for  efiiciency 
of  operation  and  quality  of  workmanship. 
May  we  send  you  our  catalogue  ? 

D.  Saunders'  Sons,  ¥onkers,N.f. 
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Rivett-Dock  Threading  Tool 


Has  beaten  the  old  single  point  tool  to  a  standstill  and  is 
still  rolling  up  new  records.  When  you  have  accurate 
threading  to  do,  and  duplicate  work  this  tool  is  practically 
indispensable — it  not  only  does  better  work  but  will  do  it  in 
from  1-3  to  i-io  the  time  formerly  required,  can  be  operated 
by    unskilled    labor    and    needs    very    infrequent    grinding. 

Let  us  send  a  tool  on  thirty  days  probation.       A  trial 
will  convince  you.  ipo6  Catalogue  on  request. 

The  Rivett-Dock  Company,  Brighton,  Boston,  Mass. 


For  Toolmakers,  Makers  of  Fine  Instruments,  For  Experimental  Work 

For  all  classes  of  work  which 
require  the  extreme  of  accu- 
racy. 

The  Rivett 

Precision  Lathe 

comes  nearer  to  the  ideal 
than  any  other  tool  made. 
Though  designed  and 
adapted  for  the  most  delicate 
■  iperations  it  has  strength 
and  rigidity  to  stand  much 
heavier  work  and  is  equipped 
with  every  improvement. 

Send  for  1906    Catalog. 
Rivett  I^atHe  Mfg'.  Company,  Brignton,  Boston,  Mass. 


WORKING   END  OF  A 
3-INCH  MACHINE. 


Hurlbut's  Patent 
Cutting-ofF  Machine 


Made  in  2-inch,  3-inch, 
4-inch,  5-inch,  6-inch, 
8-inch  and  lo-inch  sizes. 

Circulars  on  application. 

HURLBUT^ROGERS 
MACHINE  CO. 

So.  Sadbary,  Mass. 


• 


Your  "  Stock  Account"  will  show  a  larger  "credit",  if  you  use  McCulIough-Dalzell  Crucibles. 
Tliey  turn  out  more  stock,  in  proportion  to  cost  ttian  otlier  makes.     Write  for  prices. 

Mc-CuIIough-Dalzell  Crucible  Company,  Pittsburgh,  Pa. 
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MACHINE  TOOL  DRIVES. 


JOHN  EDGAR. 


OXE  Of  the  first  problems  encountered  in  the  design  of 
a  new  machine  tool  is  that  of  laying  out  the  drive. 
The  importance  of  a  properly  pi-oportloned  drive  Is 
coming  more  and  more  to  be  recognized.  The  use  of  high- 
speed steels  and  the  extra  high  pressuie  under  which  modern 
manufacturing  is  carried  on  precludes  the  use  of  any  but  the 
most  modern  and  efficient  drive. 

The  drive  selected  may  be  one  of  the  following  different 
kinds,  depending  on  the  conditions  surrounding  the  case  in 
hand:  We  may  make  the  drive  to  consist  of  cone  pulleys 
only;  we  may  use  cone  pulleys  in  conjunction  with  one  or 
more  sets  of  gears;  or  we  may  make  our  drive  to  consist  of 
gears  only,  depending  on  one  pulley,  which  runs  at  a  con- 
stant speed,  for  our  power.  If  the  conditions  will  allow,  we 
may  use  an  electric  motor,  either  independently  or  in  con- 
nection with  suitable  gearing. 

After  having  selected  the  form  which  our  drive  is  to  take 
and    the   amount   of   power   to   be   delivered,    which    we   will 

LARGE  GEAR  RATIO  =8.94 


i  for  a  Double  Back- 

assume  has  been  decided  upon,  we  may  turn  our  energies  to 
the  problem  of  arranging  the  successive  speeds  at  which  our 
machine  is  to  be  driven.  As  most  machines  requiring  the 
kind  of  drive  with  which  this  article  is  concerned  have 
spindles  which  either  revolve  the  work  or  a  cutting  tool  that 
has  to  be  worked  at  certain  predetermined  speeds  dependent 
on  the  peripheral  speed  of  the  work  or  cutter,  a  natural 
question  to  be  asked  at  this  point  is,  "What  is  the  law  gov- 
erning the  progression  of  these  speeds?" 

As  an  example  to  show  what  relation  these  speeds  must 
bear  to  one  another,  let  us  suppose  that  we  have  five  pieces 
of  work  to  turn  in  a  lathe,  their  diameters  being  1,  2,  5,  10 
and  20  inches  respectively.  In  order  that  the  surface  speed 
may  be  the  same  in  each  case  we  must  revolve  the  one-inch 
piece  twice  as  fast  as  the  two-inch  piece  because  the  circum- 
ference varies  directly  as  the  diameter,  so  that  a  two-inch 
piece  would  be  twice  as  great  in  circumference  as  the  one-inch 
piece.  The  five-inch  piece  would  revolve  only  one-fifth  as  fast 
as  the  one-inch  piece;  the  10-inch  piece  1/lOth,  the  20-inch 
piece  l/20th.     We  have  seen  that  the  addition  of  one  inch  to 


the  diameter  of  the  one-inch  piece  reduces  the  speed  100  per 
cent.  If  we  add  one  inch  to  the  two-inch  piece  we  reduce  the 
speed  50  per  cent,  and  similarly  one  inch  added  to  the  5-,  10-, 
and  20-inch  pieces  reduces  the  speed  20.  10  and  5  per  cent  re- 
spectively. From  this  we  see  that  the  speed  must  vary  in- 
versely with  the  diameter  for  any  given  surface  speed.  It  also 
shows  that  the  speeds  differ  by  small  increments  at  the  slow 
speeds,  the  increment  gradually  increasing  as  the  speed  in- 
creases. Speeds  laid  out  in  accordance  with  the  rules  of 
geometrical  progression  fulfill  the  requirements  of  the  above 
conditions. 

If  we  multiply  a  number  by  a  multiplier,  then  multiply  the 
product  by  the  same  multiplier,  and  continue  the  operation  a 
definite  number  of  times,  we  have  in  the  products  obtained 
a  series  of  numbers  which  are  said  to  be  in  geometrical  pro- 
gression. Thus  1,  2,  4.  S.  IG,  32,  64  are  in  geometrical  pro- 
gression, since  each  number  is  equal  to  the  one  preceding, 
multiplied  by  2,  which  is  called  the  ratio. 

The  above  may  be  expressed  algebraically  by  the  following 
formula: 

b  =  a  r"^' 
where  6  is  a  term  or  number  which  is  the  »th  term  from  a 
which  is  the  first  term  in  the  series.    The  term   r   is  the  ratio 
or  constant  multiplier. 

If  we  are  given  the  maximum  and  minimum  of  a  range  of 
speeds  we  may  find  the  ratio  by  the  following  formula,  when 
the  number  of  speeds  is  given: 


As  most  cases  in  which  we  would  use  this  formula  would  re- 
quire the  use  of  logarithms,  we  will  express  the  above  as 
Log  b  —  Log  a 


Log   r  =- 


n  —  1 


Let  us  suppose  we  are  designing  a  drive  which  is  to  give  a 
range  of  18  spindle  speeds,  from  10  to  223  revolutions  per 
minute.  Now  the  first  thing  to  be  done  is  to  find  the  ratio 
r.  which,  by  the  above  formula  gives  as  a  result  1.20  and  by 
continued  multiplication  the  series  is  found  to  be  10,  12,  14.4, 
17.25,  20.7,  24.85,  29.S,  35.8,  43,  51.6.  G2,  74.4,  89.4,  107,  129, 
155,  186,  223. 

Our  drive  can  be  made  to  consist  of  one  of  the  many  forms 
above  mentioned.  As  the  cone  and  back  gears  is  the  most 
common  and  fills  the  conditions  very  well,  we  will  choose  that 
style  drive  for  the  case  in  hand. 

We  may  have  a  cone  of  six  steps,  double  backgears  and  one 
counter  shaft  speed,  such  as  would  be  used  in  lathe  designs, 
or  we  may  use  a  cone  with  three  steps,  double  back  gears  and 
two  counter  shaft  speeds  as  is  used  in  milling  machines.  This 
latter  plan  will  be  followed  in  our  present  case. 

There  are  two  methods  of  arranging  the  counter  shaft 
speeds.  First,  by  shifting  the  machine  belt  over  the  entire 
i-ange  of  the  cone  before  changing  the  counter  shaft  speed; 
and  second,  by  changing  the  counter  shaft  .speed  after  each 
shift  of  the  machine  belt.  The  method  used  will  have  a 
very  important  effect  on  the  design  of  the  cone.  The  cone 
resulting  from  the  former  practice  will  be  quite  "flat,"  with 
very  small  difference  in  the  diameter  of  the  steps,  while  the 
use  of  the  second  method  will  produce  a  cone  which  will  have 
a  steep  incline  of  diameters.  Some  favor  one,  some  the  other. 
The  controlling  point  in  favor  of  the  first  method  is  the  ap- 
pearance of  the  cone  obtained. 

We  will  first  design  our  drive  with  the  conditions  of  the 
first  method  in  view;  that  is,  we  will  arrange  our  counter 
shaft  speeds  so   that    the   full   range   of  the   cone   is   covered 
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before  changing  the  counter  shaft  speed,   thus  obtaining  the 
fiat  cone. 

Tabulating  the  speeds  in   respect  to  the  way   they   are  ob- 
tained, we  have 


Open  Belt. 

Small  Ratio  Back 
Gears  in. 

Large  Ratio  Back 
Gears  in. 

Fast 
Counter. 

Slow- 
Counter. 

Fast 
Counter. 

Slow 
Counter. 

Fast           Slow 
Counter.  1  Counter. 

Step! 223      |     139. 

Step  2 186          107. 

Steps 155            89.4 

74.4 

63 

51.6 

43. 

35.8 

29.8 

24.85         14.4 
20.7           12. 
17.25         10. 

1               3 

3       1       4 

5                6 

From  the  above  table  we  may  obtain  the  ratio  of  the  two 
sets  of  back  gears,  the  counter  shaft  speeds,  and  the  speeds 
off  of  each  step  of  the  cone. 

The  ratio  of  the  large  ratio  back  gears  is  found  by  dividing 
one  term  in  column  2  by  a  corresponding  term  in  column  6. 
The  ratio  of  the  small  ratio  gears  is  found  by  dividing  a 
term  in  column  2  by  a  corresponding  term  in  column  4.  The 
ratio  of  counter  shaft  speeds  is  obtained  by  dividing  a  term 
in  column  5  by  a  corresponding  term  in  column  6;  and  the 
ratio  of  the  speeds  off  each  step  of  the  cone,  by  dividing  the 
term  corresponding  to  step  1  in  any  column  by  a  term  corre- 
sponding to  step  2  or  3,  as  desired,  from  the  same  column. 
The  results  for  the  present  case  are  as  follows: 

Ratio  of  large  ratio  gears  is 8.94    to  1 

Ratio  of  small  ratio  gears  is 2.9S     to  1 

Ratio  of  counter  shaft  speeds  is 1.725  to  1 

Ratio  of  speeds  off  step  1  to  those  off  step  2.  1.2  to  1 
Ratio  of  speeds  off  step  1  to  those  off  step  3.  1.44  to  1 
The  matter  of  designing  the  cone  seems  to  cause  trouble 
for  a  good  many  if  we  are  to  judge  by  the  results  obtained, 
which  are  various  in  any  collection  of  machine  tools,  even 
in  those  of  modern  design.  It  is  possible  to  design  a  cone  so 
as  to  obtain  speeds  in  strict  accordance  with  the  geometrical 
series. 

In  most  cases  the  countershaft  cone  and  the  one  on  the 
machine  are  made  from  the  same  pattern  so  that  it  is  neces- 
sary that  the  diameters  be  the  same  for  both  cones,  and  since 
the  belt  is  shifted  from  one  step  to  another  the  length  must 
be  kept  constant.  This  is  accomplished  by  having  the  sum 
of  diameters  of  corresponding  steps  equal. 

■\Ve  will  take  as  the  large  diameter  of  the  cone.  15  inches. 
The  ratio  of  the  speeds  off  step  1  and  step  3  is  1.44  to  1.    This 
D  X  D 

ratio  also  equals  where  D  is  the  diameter  of  largest 

dx  d 
step  and  d  is  the  diameter  of  smallest  step.     Making  them 
opposite  terms  in  an  equation  we  get, 

D  X  D  D- 

1.44  = = 

dX  d  d- 

or  1.44  X  d-  --  D- 

\~W  |15X15 

d—  .    —   .    =  12.5  inches,  dia.  of  small  step. 

^l.U        \     1.44 

The  sum  of  the  corresponding  diameters  on  the  cones  is 
15  +  12.5  =  27.5. 

Since   this   is   a   three-step   cone   the  middle  steps   must  be 
27.5 
equal.     Therefore =  13.75  =  diameter  of  middle  step.    We 

found   that  the   ratio  of  the  speeds  off  first  and  second  step 
is  1.2.    Let  us  examine  the  above  figures  to  see  that  the  diam- 
eter of  the  middle  step  is  correct.     Thus, 
15  13.75 

X =1.2, 

12.5         13.75 
which  is  the  correct  ratio.     This  cone  is  shown  in  Fig.  1. 

Let  us  now  figure  the  diameter  of  the  back  gears.  We  will 
assume  that  the  smallest  diameter  possible  for  the  small  gears 
in  the  set  is  5  inches.  In  order  to  keep  the  gears  down  as 
small  as  possible  we  will  take  this  figure  as  the  diameter  of 
the  small  gear  here.  It  is  general  practice,  though  obviously 
not  compulsory,  to  make  the  two  trains  in  a  set  of  back  gears 


equal  as  to  ratio  and  diameters.  When  double  back  gears 
are  used,  the  large  ratio  set  is  made  with  two  trains  of  sim- 
ilar ratio.  The  small  ratio  set  is  then  composed  of  two  trains 
of  gears  whose  ratios  are  unlike.  The  ratio  of  each  train  in 
the  large  ratio  set,  if  taken  as  similar,  is  equal  to  the  square 
root  of  the  whole  ratio;  thus,  in  our  drive  we  have  \,' 8-94  = 
2.98,  and  from  this  the  large  gear  is  5  X  2.98  =  14.9  inches  in 
diameter.  The  ratio  of  the  small  ratio  set  is  equal  to  2.98  and 
as  one  train  of  gears  in  the  double  back  gear  arrangement  is 
common  to  both  sets,  the  remaining  train  in  the  small  ratio 
set  must  be  of  equal  diameters,  or  5  -f  14.9  -h  2  ^  9.95  inches, 
as  shown  in  Fig.  1.  These  figures  will  have  to  be  slightly  al- 
tered in  order  to  adapt  them  to  a  standard  pitch  for  the  teeth, 
which  part  of  the  subject  we  will  net  enter  here. 

In  order  to  be  able  to  compare  the  results  of  the  two  dif- 
ferent methods  of  counter  shaft  speeds  mentioned  above,  let 
us  figure  out  the  dimensions  of  a  drive  with  counter  shaft 
speeds  arranged  according  to  the  second  method. 
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Fig.  2.    Variati* 


Belt  Speed,  Feet  perMinute  Jio 

I  Belt  Speeds  for  Various  Methods  of  Drivii 


Proceeding   in   a   manner   similar   to   that   pursued   for   the 
case  treated  above,  we  tabulate  the  speeds  as  follows: 


Open  Belt. 


Small  Ratio 
Gears  in. 


Past  Slow 

Counter    Counter 
Speed.        Speed. 


I      Fast  Slow  Fast  Slo.. 

Counter  I  Counter      Counter     Countei 
Speed.    I    Speed.    '     Speed.       Speed. 


Step  1 223 

Step  2 155 

Steps.    ...       107 


186. 
129. 
89.4 


74.4 
51  6 

35. 8 


43. 

29.8 


24.85 

20 

7 

17.25 

14 

4 

12. 

10 

The  various  ratios  are: 

Large  ratio  gears  is  8.94  to  1. 

Small  ratio  gears  is  2.9S  to  1. 

Counter  shaft  speeds  1.2  to  1. 

Speeds  off  step  1  to  those  off  step  2.  1.44  to  1. 

Speeds  off  step  1  to  those  off  step  3.  2.07  to  1. 

The  cone  dimensions  are  figured  in  the  same  manner  as  the 
former  and  are  10.4  inches  for  step  1:  12.7  for  step  2:  15  for 
step  3.     This  cone  is  shown  dotted  in  Fig.  1. 

We  are  now  in  a  position  to  compare  the  results  given  by 
the  two  methods  above  referred  to.  Let  us  make  the  first 
comparison  from  the  point  of  view  of  power  delivered  by  the 
belt.  It  is  well-known  that  the  power  of  a  belt  is  directly 
proportional  to  the  speed  at   which  it  runs.     This  fact  gives 
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us  an  easy  means  of  comparing  our  two  designs.  We  will  do 
this  by  charting  the  speed  in  feet  per  minute  of  the  belt  when 
running  on  the  different  steps  of  the  two  cones  for  each  spin- 
dle speed.  This  has  been  done  in  Fig.  2,  where  the  full  lines 
show  the  curve  for  the  first  method  and  the  dotted  lines 
show  that  for  the  second  method.  The  curves  at  the  left  are 
those  for  the  slow  counter  speeds,  while  at  the  right  are  seen 
those  for  the  fast  counter  speeds.  Attention  is  called  to  the 
great  difference  in  power  delivered  between  the  two  counter 
speeds  in  the  first  case,  while  the  two  sets  of  curves  for  the 
second  method  lie  close  together.  Also,  note  the  gain  in  power 
at  speeds  obtained  through  the  slow  counter  in  the  second  case. 
The  power  lost  in  the  second  case  on  the  fast  counter  speeds 
will  not  be  felt  so  much,  for  the  same  principle  applies  here 
as  it  does  to  the  strength  of  beams,  bridges,  etc.,  viz.,  a  chain 
is  no  stronger  than  its  weakest  link. 

The  constant-speed  pulley  drive  has  become  quite  a  com- 
mon feature  in  machine  tool  design,  and  has  become  quite 
a  strong  favorite  with  many.  Had  our  machine  been  pro- 
vided with  a  drive  of  this  design,  we  would  have  had  a  curve 
on  the  chart  as  shown  by  the  vertical  full  line.  The  power 
delivered  by  the  belt  would  have  been  constant  throughout  the 
full  range  of  speed.  This  curve  also  applies  to  the  motor 
drive,  when  a  constant-speed  motor  or  a  variable-speed  mo- 
tor of  the  field  control  type  is  used,  although  slight  modifica- 
tions would  have  to  be  made  for  the  decrease  In  eflaciency  at 
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Pig.  3.    Comparisons  of  Torque  for  Various  Methods  of  Driving. 

the  extremes  of  the  speed  range  of  the  latter  type  motor, 
which  would  cause  a  slight  bend  in  the  curve,  making  it  con- 
vex toward  the  right.  Motors  using  the  multiple-voltage  sys- 
tem or  the  obsolete  armature  resistance  control  would  show 
curves  quite  as  irregular  as  those  from  the  cone  and  back 
gear  drive. 

Another  method  of  comparison  is  by  charting  the  pull  or 
torque  at  the  spindle  for  each  spindle  speed.  This  is  done  in 
Fig.  3,  where  the  constant  speed  pulley  drive  is  shown  by  the 
full  line,  and  is  used  as  a  comparator  by  which  to  compare 
the  results  of  the  two  drives  treated  above.  This  figure  is 
self-explanatory  and  will  not  need  to  be  interpreted,  but  at- 
tention may  be  called  to  how  much  better  the  drive  of  the 
second  case  follows  the  ideal  line  than  does  that  of  the  first 
method.  This  chart  also  shows  how  very  close  a  cone  and 
double  back  gear  drive  comes  to  the  constant  belt-speed  drive 
with  equal  power  at  all  speeds. 

Much  has  been  said  about  the  relative  values  of  the  two 
styles  of  cone  pulleys  treated  above,  but  the  charts  given 
herewith  will  no  doubt  surprise  some  and  may  be  the  means 
of  turning  them  in  favor  of  the  second  method.  The  only 
good  point  the  first  method  has  over  the  second  is  in  the 
appearance  of  the  cone  which  has  apparently  powerful  lines 
■which   are  misleading  as  has  been  shown. 


Another  disadvantage  of  the  first  method  is  the  wide 
ratio  of  the  countershaft  speeds,  where,  in  order  to 
get  sufficient  power  out  of  the  slow  speed  countershaft 
belt,  we  must  have  the  high  speed  pulley  running  at  al- 
most prohibitive  speed,  which  soon  tells,  and  as  loose  pulleys 
are  a  source  of  annoyance  when  their  speed  is  moderate,  trou- 
ble is  sure  to  make  its  appearance  when  the  limit  of  speed  is 
approached. 

IMPULSE  AND  REACTION  TURBINES  DEFINED. 

In  the  second  edition  of  their  bulletin  "Steam  Turbines  and 
Generators,"  issued  by  the  Allis  Chalmers  Co.,  the  difference 
between  impulse  and  reaction  turbines  is  defined,  and  tlie 
reason  for  the  adoption  of  the  reaction  type  by  the  company 
is  given  substantially  as  follows: 

"Briefly  stated,  stsam  turbines  can  be  divided  into  two  gen- 
eral types,  i.  e.,  impulse  and  reaction.  In  the  impulse  type 
steam,  before  doing  any  useful  work,  is  expanded  in  nozzles, 
its  pressure  being  considerably  reduced,  while  it  acquires  a 
high  velocity  before  acting  upon  the  revolving  buckets  or 
blades.  In  some  turbines  there  is  only  one  row  or  ring  of 
revolving  buckets  and  the  turbine  runs  at  a  very  high  speed 
proportionate  to  the  velocity  of  the  steam  jet,  thus  necessi- 
tating the  employment  of  gearing  to  reduce  the  speed  to 
workable  limits.  In  other  turbines  two  or  more  rows  of 
buckets  are  used,  each  of  which  absorbs  a  part  of  the  steam 
velocity,  thereby  reducing  the  peripheral  speed.  For  the 
purpose  of  obtaining  better  economy  in  the  newer  impulse 
turbines,  the  steam  is  passed  through  several  successive  sets 
of  nozzles  and  their  subsequent  rows  of  buckets.  In  the  re- 
action type  of  steam  turbine  the  steam  acts  directly  upon  the 
blades  without  initial  reduction  in  pressure  except  such  as 
may  be  effected  by  the  governer  in  securing  speed  regula- 
tion. The  steam  flows  through  a  large  number  of  rows  of 
blades  alternately  stationary  and  revolving.  Guided  by  the 
stationary  blades  against  the  revolving  blades  the  steam  ex- 
pands continuously  throughout  the  length  of  the  turbine,  al- 
ternately gaining  velocity  and  imparting  it  to  the  rows  of 
blades  partly  by  impulse  but  to  great  extent  by  the  reaction 
as  it  issues  from  the  revolving  blades.  There  is  no  great 
change  in  pressure  at  any  point,  the  reduction  seldom  exceed- 
ing three  pounds  at  any  one  row  of  blades. 

"In  deciding  upon  the  reaction  type  of  turbine  the  com- 
pany was  influenced  not  only  by  the  large  number  of  that 
type  in  successful  operation  and  its  superior  economic  results 
in  actual  practice,  but  also  by  the  fact  that  the  reaction  tur- 
bine will  maintain  its  original  steam  economy  after  long  serv- 
ice, principally  on  account  of  the  low  steam  velocities.  When 
it  is  considered  that  in  commercially  successful  reaction  tur- 
bines the  steam  velocity  is  less  than  one-fourth  of  that  in 
impulse  turbines,  and  that  the  erosive  effect  of  steam  ad- 
vances as   the  square  of   the  velocity,   this  conclusion   would 

seem  reasonable." 

*  *     * 

When  reviewing  the  utterances  in  the  German  technical 
press  relative  to  the  trade  relations  with  the  United  States, 
it  is  impossible  to  be  blind  to  the  fact  that  there  exists  a 
decided  discontent  with  the  present  conditions  on  the  part  of 
German  machine  manufacturers.  While  American  machinery 
is  admitted  to  Germany  subject  to  a  tariff  so  low  as  to  be 
almost  insignificant,  the  American  tariff  on  machinery  is  so 
high  as  to  make  import  almost  prohibitive.  That  these  ex- 
treme differences  cannot  in  the  long  run  be  calculated  fo 
increase  the  trade  relations  between  the  two  countries  is  evi- 
dent, and  American  machine  builders  may  probably  have  to 
expect  that  the  German  manufacturers  will  bring  such  pres- 
sure upon  their  government  as  to  materially  increase  the 
present  tariff  duties  on  machinery.  There  is,  of  course,  an- 
other solution  to  the  problem,  a  material  reduction  of  tariff 
duties  in  this  country,  but  whether  American  manufacturers 
will  be  willing  to  offer  this  solution  is  doubtful. 

*  *     * 

The  extended  use  of  the  automobile  is  so  clearly  in  evi- 
dence that  reference  to  the  fact  is  hardly  necessary.  It  is  of 
interest,  however,  to  note  that  the  Massachusetts  Highway 
Commission  has  licensed  over  16,000  automobiles  in  all,  and 
more  than  5,000  during  the  past  months  of  the  present  year. 
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SOME  FEATURES  OF  WORKS  MANAGEMENT 
AND  EQUIPMENT. 

THOMAS  B.  O'NEILL. 

The  present  engineering  corps  at  the  Philadelphia  plant  of 
the  Link  Belt  Company  numbers  about  eighty-five  men  and  in- 
cludes the  chief  engineer,  assistant  chief  engineer,  three  chief 
draftsmen  and  eighty  draftsmen.  In  addition,  several  tracers 
are  regularly  kept  and  a  clerical  force  maintained,  approximat- 
ing a  dozen  hands.  The  work  of  the  drafting  room  is  divided 
into  preliminary,  or  estimate  drawing,  in  charge  of  one  of  the 
chief  draftsmen,  with  a  force  of  ten  or  twelve  men,  and 
"ordered"  work,  in  which  the  remaining  draftsmen,  directed 
by  the  assistant  chief  engineer  and  two  chief  draftsmen,  are 
employed.  The  preliminary  drafting  is  done  in  response  to 
inquiries  that  come  through  the  contract  department  and 
is  forwarded  through  that  channel  to  its  ultimate  destination. 


in  the  practice  of  surveying,  and  others  whose  forte  is  build- 
ing construction;  while  the  mechanical  fcrce  is  divided  into 
several  classes  of  strictly  link-belt  engineering,  and  takes  in 
the  conveying,  elevating  and  power-transmission  men. 

Photo  and  Blueprint  Department. 

In  addition  to  making  and  issuing  the  blueprints  necessary 
fcr  its  engineering  force,  the  Philadelphia  house  maintains 
a  fully  equipped  photographic  department,  which  supplies  the 
demands  of  the  branch  offices  as  well  as  the  local  needs.  This 
is  under  the  direction  of  a  regularly  employed  photographer, 
whose  duties  also  cover  the  preparation  of  the  blue  paper  and 
the  making  and  distribution  of  prints;  in  the  latter  work  he 
is  assisted  by  three  boys,  one  of  whom  helps  with  the  actual 
photographic  work  as  occasion  demands. 

The  completeness  of  the  facilities  provided  is  shown  by  the 
plan.  Fig.  3.     One  end  of  the  room  which  occupies  the  front 


Fig.  I.    Engineering  Corps  and  Drafting  Force.  Philadelphia  Plant.  Link  Belt  Co. 


With  the  acceptance  of  the  schemes  outlined  and  issuance 
jf  a  formal  order,  regular  drafting  commences  by  having  the 
salient  features  of  the  design  passed  upon  by  the  chief  engi- 
neer; his  approval  and  instructions  accompany  the  sketch  to 
the  directing  head  of  the  drafting  room,  who  selects  the  man 
or  men  needed  for  completion  of  the  drawings.  When  a  job 
is  large  enough  to  warrant  it.  a  draftsman  is  given  a  "squad" 
to  attend  to  the  detailing  and  tracing,  he  doing  the  actual 
engineering  work  and  checking.  He  also  superintends  the 
listing  of  the  material  necessary  and  verifies  the  compilation. 
Typewritten  lists  are  used  and  duplicates  issued  to  the  vari- 
ous shops  and  to  the  foremen  in  charge  of  erection. 

As  in  all  large  departments  of  its  kind,  men  who  may  be 
denominated  specialists  are  among  the  regular  force  thus 
mentioned:  those  whose  experience  is  along  the  lines  of  civil 
engineering,  including  the  structural  designers;  those  grounded 


part  of  the  second  floor,  contains  the  dark  room  (entrance  to 
which  is  gained  through  a  serrated  vestibule),  enlarging  and 
retouching  apparatus,  paper  cutters  and  burnisher.  The  ad- 
joining department  is  a  regularly  skylighted  operating  room 
and  contains  tanks,  electric  light  printing  apparatus  and  oscil- 
lating copying  camera.  Negatives  to  the  number  of  nearly 
3, -500  are  stored  in  a  fireproof  vault  directly  beneath.  One  of 
the  practices  is  to  keep  on  hand,  ready  for  instant  use.  a  com- 
plete stock  of  blueprints  made  from  photo  negatives,  these 
prints  being  filed  numerically  in  boxes  within  easy  reach  of 
the  photographer  and  his  assistant.  Because  of  the  great  vol- 
ume of  blueprinting,  the  paper  is  prepared  on  the  premises, 
a  specially  designed  coating  machine  being  used.  On  an  aver- 
age, about  2,000  yards  of  finished  paper  is  turned  out  in  a 
month. 

To   take  care  of  the  demands  created,   three   electric  blue- 
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printers  of  the  vertical  cyliuder  type  are  used  to  the  total 
exclusion  of  daylight  printing  frames.  There  is  hardly  any 
reason  to  dwell  upon  the  difference  in  results  attained  by  the 
electric  outfit,  it  being  well  known  that  daylight  printing  has 
been  completely  eclipsed.  The  time  required  to  make  a  print 
is  about  two  and  one-half  minutes;  and  the  work  of  washing, 
drying  (a  wringer  being  used  to  quicken  this),  trimming  and 
sending   a   standard    24  x  36-infh    print    to    the    drafting   room 


Pig.  2.    Tool  Room  and  Tool  Back  showing  Shapes. 

occupies  about  the  same  length  of  time.  This  gives  five  min- 
utes for  a  complete,  ready-to-use  print,  and  may  be  cited  as  a 
criterion  of  the  calls  made  upon  the  department — 17,000  prints 
being  the  number  recorded  in  one  month  recently. 

The  Tool  Room. 
Tool-room  routine  Is  effected  by  the  planning  room;  every 
tool  needed  by  a  machinist  being  designated  by  its  symbol 
on  the  instruction  card  which  is  given  a  workman  to  govern 
the  particular  job  on  hand.  This  card  indicates  the  nature 
of  the  work,  kind  of  tool  to  use,  the  length  of  time  required 


needed,  these  checks  are  presented  to  the  tool-room  attendant, 
who  gives  the  tool  called  for,  and  upon  its  return  refunds  the 
check  which  has  been  put  in  the  place  made  vacant  by  the 
withdrawal  of  the  tool.  Each  tool  has  its  own  symbol,  which 
in  turn,  is  part  of  a  general  or  classification  symbol,  governing 
a  particular  kind  of  tool.  For  instance,  the  sample  board 
shown  by  Fig.  2  contains  a  collection  of  "paring  tools,"  the 
symbol  of  which  is  "P,"  followed  by  letters  and  numbers 
designating  the  kind  (round  nose,  square,  etc.)  and  size. 
This  initial  classification  Is  followed  with  regard  to  all  of  the 
tools  used.  Clamps  are  indicated  by  "C,"  drills  by  "D,"  and 
so  on  throughout  the  complete  category. 

The  messenger  service  is  controlled  by  the  men;  when  a 
tool  is  needed  the  machinist  signals  by  turning  on  an  Incan- 
descent light  placed  at  the  entrance  to  the  section  in  which 
he  is  at  work,  and  visible  from  a  signal  board  just  outside 
the  tool-room.  This  board  is  also  fitted  with  incandescent 
lamps,  numbered  to  indicate  the  different  sections  of  the 
shop,  and  each  lights  simultaneously  with  the  one  switched  on 
by  the  machinist.  The  messenger  is  thus  quietly  notified 
that  he  is  needed,  and  goes  to  the  part  of  the  shop  showing 
the  signal,  receives  the  check  and  symbol,  secures  the  tool 
from  the  attendant  and  delivers  it  to  the  man  needing  it.  The 
same  method  is  followed  for  the  return  of  the  tool,  which 
is  inspected,  ground  or  otherwise  repaired,  before  being  again 
available  for  use. 

The  Interior  of  the  tool  room  is  arranged  to  give  the  utmost 
facility  to  the  work  of  distribution.  Nominally,  each  tool 
has  its  own  particular  receptacle,  those  of  a  class  being 
allotted  to  the  same  section,  and  in  the  case  of  very  small 
tools  which,  are  alike,  several  are  deposited  in  one  box  or  bin. 
These  boxes  are  portable  and  interchangeable,  so  that  when  It 
becomes  necessary  to  discard  a  tool  or  set  of  tools,  or  to  rear- 
range any  part  of  the  room,  transfer  from  one  rack  to  another 
can  be  made  without  recourse  to  enlarging  or  decreasing  the 
shelving  spaces.  In  other  words,  the  unit  system  is  here 
employed. 

For  very  large  and  unwieldy  tools,  a  special  cabinet  is  used 
in  which  a  set  of  turnstile  doors  hold  a  greater  number  than 
could  otherwise  be  accommodated.  There  are  also  special 
contrivances,  or  kinks,  employed  to  enable  the  attendant  to 
secure  quickly  and  easily  those  tools  that,  by  reason  of  shape 


ELEC.   BLUE 


f  I  OCTAGONAL  PHOTO.  PRINTER 


Fig.  3.    Plan  of  Photographing  and  Blueprinting  Department,  Link  Belt  Co. 


for  the  job,  etc.,  and  with  the  messenger  service  employed, 
relieves  the  foreman  from  extraneous  duty  and  obviates  the 
unnecessary  journeying  from  bench  to  tool-room  window  and 
back  that  usually  annoys  and  distracts  a  man,  and  more  or 
less  delays  completion  of  work  assigned  to  him.  The  advan- 
tages resulting  from  the  method  can  be  better  explained  by  a 
synopsis  of  its  operation  from  the  time  a  machinist  enters  the 
employ  of  the  firm. 

When   entered   on   the   pay   roll   he   is   given   several  brass 
checks  numbered  to  correspond  with  his  pay  roll  entry.     As 


or  other  cause,  are  more  awkward  to  handle  than  the  general 
run  of  appliances. 

The  resultant  economy  has  been  gratifying  and  scores 
strongly  along  with  other  elements  of  the  "Taylor  System." 

One  of  the  most  Interesting  of  the  recent  experiments  in 
England  with  long-distance  omnibuses  is  a  run  from  London 
to  Glasgow.  400  miles,  in  twenty-nine  hours.  This  is  an 
average  of  about  14  miles  an  hour.  Excepting  for  pleasure 
trips,  however,  it  is  doubtful  If  the  long-distance  omnibuses 
will  prove  a  success. 
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THE  COST  OP  GRINDING. 

H.  F.  NOTES. 

To  figure,  with  any  degree  of  accuracy,  the  cost  of  commer- 
cial wet  grinding,  requires  considerable  experience  in  the 
use  and  management  of  the  machine  in  order  to  be  as  closely 
approximated  as  lathe  work.  There  also  seems  to  be  a 
greater  difference  in  operators,  due  partly  no  doubt  to  the 
fact  that  the  general  use  of  the  grinder  has  not  yet  become 
as  common.  A  great  many  operators  seem  to  be  afraid  to 
push  their  machines,  and  spend  a  good  deal  of  useless  time 
in  calipering.  They  seem  to  forget  that  if  they  have  several 
thousandths  to  take  off  a  piece  and  are  feeding  in  one  or 
two  thousandths  at  each  reversal  of  the  machine,  they  need 
not  caliper  until  within  one  or  two  thousandths  of  size,  if 
they  will  keep  in  mind  the  number  of  reversals  the  machine 
has  made.  And  another  class  seem  to  think  that  because 
grinding  is  a  finishing  job.  it  must  be  nursed. 

As  a  matter  of  fact  there  is  no  machine  which  so  readily 
and  accurately  responds  to  the  touches  of  an  operator  as  the 
wet  grinding  machine.  Of  course  there  are  delicate  pieces 
and  certain  shapes  which  have  to  be  carefully  handled,  but 
the  usual  run  of  work  is  so  simple  that  any  good  apprentice 
can  be  put  on  it  and  taught  in  a  short  time. 

As  the  work  usually  comes  from  the  lathe,  with  approxi- 
mately 1/64  to  1/32  inch  stock  to  be  removed,  a  few  re- 
versals of  the  machine  with  the  work  taking  nearly  the  full 
width  of  the  wheel  each  revolution  and  a  cut  of  two  to  four 
thousandths  until  nearly  up  to  size  and  then  a  much  slower 
traverse  per  revolution  for  finishing,  according  to  the  kind 
of  finish  desired,  and  the  work  is  done.  To  obtain  the  best 
speed  the  limits  required  on  the  lathe  must  not  be  made  too 
narrow,  from  1/64  to  1/32  inch,  being  admissible  for  ordinary 
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work,  and  more  on  large  work;  for  the  facility  of  the  grinder 
in  finishing  work  is  far  in  excess  of  the  lathe,  and  the  latter 
must  be  relieved  of  all  the  finishing  possible. 

To  figure  the  actual  time  for  removing  stock  on  the 
grinder  we  must  take  into  account  the  longitudinal  traverse 
of  the  wheel  for  each  revolution  of  the  work,  the  surface 
speed  of  the  work  and  the  depth  of  the  cut.  The  latter  must 
be  varied  according  to  the  nature  of  the  material,  greater  or 
less  according  to  whether  it  is  hard  or  soft;  and  the  traverse 
per  revolution  of  work  is  lessened  if  a  fine  finish  is  desired. 
The  shape  of  the  piece  also  somewhat  affects  both  of  these 
points  as  long,  thin  pieces  require  a  slower  traverse  and 
lighter  cuts. 

Take,  for  Instance,  the  plain  piece,  Fig.  1;  material,  hard- 
ened  steel.     For   this   a   work   surface   speed    of   15   feet,    or 


(in  this  case  only  one  rest  would  be  used),  calipering  the 
work  and  finishing.  This  time  will  amount  to  as  much  as 
the  grinding  time  with  most  operators  (most  of  it  being 
taken  up  in  finishing),  which  would  make  the  actual  time 
about  ten  minutes  apiece.  As  a  matter  of  fact,  work  of 
this  size  is  being  ground  in  the  shop  where  I  am  employed  at 
the  rate  of  seven  or  eight  pieces  per  hour. 

If  a  fine  finish  is  desired  a  higher  work  speed  and  slower 
traverse  would  be  desired.  For  a  very  fine  finish  a  work 
speed  of  45  feet  surface  speed  and  traverse  of  1/6  inch  per 
revolution  would  be  suitable  for  finishing,  with,  of  course,  a 
very    much    smaller    feed.     This    change    in    the    work    and 
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traverse  speed  could  be  made  when  the  work  is  nearly  up  to 
size,  and  would  probably  require  about  three  minutes.  If  the 
piece  were  of  soft  steel  a  deeper  cut  can  be  taken  and  a  wider 
traverse,  a  cut  of  0.003  inch  and  a  traverse  nearly  up  to  the 
width  of  the  wheel  being  admissible.  In  grinding  long  shafts 
it  is  necessary  to  allow  proportionately  more  time  for  ad- 
justing back  rests  and  for  calipering.  to  insure  that  the  piece 
be  straight.  This  often  takes  twice  the  actual  grinding  time. 
Now  let  us  look  at  the  more  complicated  piece,  Fig.  2. 
This  will  have  to  be  done  on  a  larger  machine,  and  the  larger 
machines  are  slower  to  handle.  This  piece  is  a  piston  rod 
of  40  carbon  steel.  We  will  use  for  this  a  20-inch  wheel  of 
2^2  inches  face.  A  suitable  traverse  for  this  would  be  2 
inches  per  revolution  and  a  surface  speed  of  15  feet  .would 
make  about  19  revolutions  for  the  part  3  Inches  in  diameter, 
and  about  15  for  the  part  S-'Ji  inches.  The  figures  would  be 
about  as  follows: 

Total   amount   to  be   removed,   0.060   inch;    amount  per   re- 
versal. 0.004  inch;  number  of  reversals  required,  15. 
3   inches   diameter,   to   cross   once.   1  1/5   minute; 

total  for  15   reversals    IS  minutes 

374    inches   diameter,   to  cross  once.   l]-j   minute; 

total  for  15   reversals    22  minutes 

Tapers  both,  to  cross  once,  2/5  minute;   total  for 

15    reversals     6  minutes 

Setting   up  and  adjusting    10  minutes 

Total     56  minutes 

If  it  be  desired  to  put  a  radius  on  the  wheel  and  grind  the 
fillets   at   shoulder  A,  about    10   minutes   more  should  be  al- 
lowed;   and   if  there   were   more   than   one   piece  to  be   done 
considerable  time  could  be  saved  in  setting  for  the  tapers. 
The  piece.   Fig.   3,  is  a   chilled  cast-iron  roll  to  be  ground 


about  37  revolutions  per  minute  would  be  suitable.  Assum- 
ing we  have  a  wheel  18  inches  in  diameter,  and  l'^  iuch 
face,  a  traverse  of  two-thirds  the  face  of  the  wheel  or  one 
inch  per  revolution  of  work  is  usual.  This  would  require  12 
revolutions  to  pass  the  length  of  the  piece,  plus  1  revolu- 
tion for  clearance,  or  for  dwell  if  there  happens  to  be  a 
shoulder.  This  would  make,  roughly,  three  reversals  a  minute. 
On  a  medium-sized  machine  an  automatic  feed  equivalent 
to  a  work  reduction  of  about  0.002  inch  would  be  suitable. 
or  a  reduction  of  about  0.006  inch  per  minute.  If  the  work 
came  with  an  average  allowance  of  0.030  inch  for  grinding  it 
would  require  theoretically  5  minutes  to  rough  this  piece 
down  actual  grinding  time.  To  this  must  be  added  the  time 
for  handling  the  work,  adjusting  the  machine  and  back  rests 


from  the  rough.  This  will  take  the  largest  machine  built, 
and  here  the  time  taken  is  almost  all  grinding  time.  The 
average  reduction  for  the  chilled  part  is  V4  inch,  and  a  feed 
of  0.002  inch  is  about  all  we  can  take,  with  a  30-inch  wheel. 
3-inch  face  and  about  2-inch  traverse  per  revolution.  A  work 
speed  of  15  feet  would  give  us  about  3  revolutions  per  minute, 
making  about  7  minutes  for  once  across  the  roll  and  14% 
hours  for  the  chilled  portion  of  the  roll. 

For  the  soft  necks  of  the  roll  (average  reduction  %  inch) 
we  can  take  a  surface  speed  of  20  feet,  equivalent  to  about  5 
revolutions  per  minute,  a  feed  of  0.004  inch  and  a  traverse 
of  about  2\2  inches,  which  would  make  a  total  grinding  time 
of  slightly  over  20  hours  for  the  whole  piece,  or,  including 
setting  and  adjustments,  of  about  21  li  hours. 
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AUTOMATIC  BRAKES. 

C.  F.  BLAKE. 

Fig.  8  represents  what  is  known  as  the  Weston  brake, 
which  is  the  typical  form  of  a  very  large  class  of  automatic 
brakes  used  on  hand  and  electric  cranes  to  control  the  load. 

A  pinion  A  mounted  loose  on  the  shaft  has  formed  on  one 
hub  a  spiral  surface  normal  to  the  shaft,  and  on  the  opposite 
end  a  faced  surface  to  present  to  the  friction  disks  e.  A  col- 
lar, D,  fast  on  the  shaft,  has  a  spiral  surface  to  engage  that 
of  the  pinion  hub,  and  is  backed  up  by  a  split  washer  or  other 
device  to  resist  end-pressure  along  the  shaft.  A  flange  B 
loose  on  the  shaft  has  a  faced  surface  similar  to  that  on  pin- 
ion A,  and  carries  a  ratchet  to  engage  a  pawl  C.  A  series 
of  friction  disks  e  are  placed  between  the  faced  surfaces  on 


an  infinite  number  of  such  repetitions  in  a  unit  of  time,  the 
motion  of  the  load  resulting  from  each  cycle  being  infinitesi- 
mal, thus  making  the  motion  of  the  descending  load  uniform. 

The  spirals  are  in  effect  nothing  more  than  a  wedge  used  to 
put  pressure  on  the  disks  e,  and  the  action  of  the  brake  is 
shown  in  the  diagrams  at  the  right  and  left,  in  which 

r  =  the  mean  radius  of  the  spiral. 

R  =  the  mean  radius  of  the  friction  disks. 

The  claim  is  made  by  some  designers  that  instead  of  tak- 
ing this  mean  radius,  such  a  radius  should  be  taken  that 
2  ie,^  -  i?j' 


3  i?,2  -  i?,* 
thus  taking  the  radius  to  the  center  of  gravity  of  the  small 
trapezoids,  into  which  the  circular  disk  may  be  supposed  to 
be   divided.     Although    this   is   true    when   the   brake    is  new 
and  the  pressure  is  distributed  uniformly  over  the  entire  sur- 


Fig.  8.    The  Weaton  Brake,  and  Diagrams  referring  to  the  Calculati( 


A  and  B  in  such  a  manner  that  the  disks  in  contact  with  A 
and  B  shall  be  keyed  by  sliding  feathers  to  B  and  A  respect- 
ively. 

It  will  be  seen  that  this  gives  each  disk  a  motion  opposite 
to  that  of  its  neighboring  surfaces,  and  each  two  surfaces  in 
contact  having  opposite  directions  of  rotation  form  one  fric- 
tion surface  of  the  brake.  Thus  the  brake  shown  in  Fig.  S 
has  five  friction  surfaces  and  four  washers  or  disks.  These 
disks  are  made  of  various  materials,  alternate  disks  of  steel 
and  brass,  or  steel  and  fiber  are  frequently  used,  as  also  is 
polished  saw  steel  for  all  the  disks. 

The  shaft  revolves  in  the  direction  of  the  arrow  on  the 
right  to  hoist,  and  with  the  arrow  on  the  left  to  lower;  the 
ratchet  teeth  are  formed  to  permit  the  rotation  of  the  flange 
B  when  hoisting,  and  prevent  it  when  lowering;  the  pawl  C 
is  counterweighted  to  throw  it  into  engagement  with  the 
ratchet;  flange  B  Is  backed  against  a  shoulder  on  the  shaft, 
so  that  all  the  end-thrust  is  taken  by  the  shaft  between  this 
shoulder  and  the  split  collar  E,  and  the  brake  is  spoken  of  as 
being  self-contained.     The  action  of  this  brake  is  as  follows: 

Suppose  a  load  on  the  pinion  A  tending  to  revolve  it  in 
the  direction  of  the  left-hand  arrow,  and  suppose  the  shaft 
to  begin  to  turn  in  the  direction  of  the  right-hand  arrow.  D 
being  fast  on  the  shaft  will  revolve  opposite  to  A.  which  will 
cause  the  spirals  to  slip  and  thrust  A  toward  B.  thus  clamp- 
ing the  disks  e  between  A  and  B,  the  end-thrust  of  D  and  B 
being  taken  by  the  shoulders  on  the  shaft.  In  this  manner 
the  whole  mechanism  consisting  of  D.  A.  e  and  B  is  locked 
solidly  together,  and  is  made  fast  upon  the  shaft  and  thus 
[he  pinion  A  is  driven  and  the  load  raised. 

To  lower,  the  shaft  is  turned  in  the  direction  of  the  left- 
hand  arrow,  carrying  D  with  it.  and  since  A  is  clamped  tight 
to  B  through  the  disks  e.  and  B  is  prevented  from  rotating 
by  the  pawl  C,  D  is  given  motion  relative  to  A  in  the  direc- 
tion of  releasing  the  spirals,  and  thus  the  thrust  upon  A. 
Immediately  this  thrust  is  relieved  A  turns  freely  in  the  di- 
rection of  the  left-hand  arrow  under  the  influence  of  the  load, 
and  overhauling  the  shaft  with  its  collar  D,  brings  the  spirals 
again  into  contact,  re-establishing  the  locked  condition  and 
holding  the  load  suspended. 

A  further  motion  of  the  shaft  results  in  a  repetition  of 
this  cycle,  and  indeed  the  act  of  lowering  the  load  consists  of 


face,  in  use  the  outside  of  the  disk  wears  faster  than  the 
inside,  resulting  in  greater  pressures  at  the  inner  edge,  and 
it  is  found  that  the  mean  radius 


let 


of 


to 


gives  better  results  for  working  conditions. 

Referring  to  the  diagram  at  the  right  of  Fie 

?'  =  the  torque  on  the  shaft  in  inch-pounds. 

n  ^the    number    of    friction    surfaces     (actual    planes 
slipping),  then 

T 

—  =:the    tangential    force    at    the    radius    R    required 

R 
drive,  and 
T 

^the  tangential  force  at  the  radius  R  at  one  friction 

R  n 
surface,  required  to  drive. 

Also  if  ;u  ^  the  coefficient  of  friction  between  the  disks, 
T 

Rn  iJ. 
The  force  required  on  the  wedge  is, 

Pt 
P^ ^p   tan   a,   friction    being   neglected,    and   from 


Fi2 


P  —  23  tan  a  [tan  {  a  +  6)  +  tan  0] 
u,  the  coefficient  of  friction. 


where  tan  0 

The  force  P  to  set  the  wedge  arises  from  the  load  on  the 
pinion  teeth,  and  would  be  greatly  in  excess  of  that  given  by 
the  formula  were  it  not  that  the  friction  disks  upon  the  first 
motion  endwise  of  the  pinion  under  the  influence  of  the  wedge, 
absorb  the  greater  part  of  the  torque  of  the  tooth  load,  and  a 
condition  of  equilibrium  is  brought  about  between  the  tooth 
load,  the  wedge  and  the  disks.  In  other  words,  a  certain 
portion  of  the  pinion  torque  is  used  to  set  the  wedge,  and  the 
rest  is  absorbed  by  the  disks,  and  the  ratio  of  these  two  por- 
tions is  constant,  which  results  in  one  of  the  characteristics 
of  this  type  of  brake,  that  the  holding  power  is  proportional 
to  the  load. 

If  the  friction  is  just  sufficient  to  prevent  the  wedge  cone 
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from  backing  out  and  releasing  the  brake,  then  P^=0,  and  o 
=  2  6.  In  order  to  leave  a  margin  over  such  an  unstable  and 
dangerous  condition  we  should  always  make  a    <    2$. 

The  force  P'  required  to  back  out  the  wedge  cone,  and,  re- 
leasing the  brake,  to  lower  the  load  is. 

P'  —  p  tan  o  [tan  {6  —  a)  +  tan  e] 

Let  7J,  =  the  length   of  the  crank    I  if  brake  is   in  a  hand 
crane), 

f  =  the  force  applied  to  the  crank  to  lower  the  load,  then 

P'  r 

F  -  

i?i  e 
if  the  crank  and  brake  are  on  the   same  shaft,   and  the  effi- 
ciency of  the  shaft  bearings  is  e. 

Where   the   two   sides   of   the  wedge   cone   are   at   different 
radii,  as  in  Fig.  10,  we  have. 

P  =  ptana  [tan  (0  +  a)]  at  () 
and 

P'  =  p  tan  a  [tan  6]  at  e 

But  P  acts  at  a  radius  r  while  P'  acts  at  a  radius  i\.  there- 
fore the  total  torque  required  to  set  the  wedge  cone  is. 

T=  Pr  +  P'  1-1  = 

r  p  tan  a  [tan  (S  +  a)]  +  r,  p  tan  a.  tan  e 

and  the  total  force  at  the  radius  r  required  to  set  the  wedge 
cone  is 

T       p  tan  a  [r  tan  (8  +  a)  +  c,  tan  0] 
p,  =  — 


and 


P  =  p  tan  a  [tan  (0  -  a)]  at  b 


P'  =  p  tan  a  [tan  0]  at  c 
and  the  total  force  at  radius  r  is  by  the  same  reasoning, 
r,        p  tan  a  \r  tan  {0  —  a)  +  ?-i  tan  0] 


T' 


Fig.  9.  Pig.  10. 

The  ratio  of  the  force  required  to  set  the  brake  in  the  two 
cases  of  Fig.  9  and  Fig.  10  is 

P,       )•  tan  {0  +  a)  +  r,  tan  0 


P        r  tan  {8  +  a)  +  r  tan  0 
Likewise  the  ratio  of  the  force  required  to  release  the  brake 
in  the  two  cases  is 

Pi'        r  tan  {0  —  a)  +  r,  tan  6 


P  !■  tan  (0  —  a)  +  r  tan  0 
from  which,  since  r^  >  r,  we  see  it  requires  a  greater  force 
to  set  or  release  the  brake  under  the  conditions  of  Fig.  10, 
than  under  those  of  Fig.  8,  and  that  for  delicate  control  the 
friction  surfaces  on  the  power  side  cf  the  brake  should  have 
as  small  mean  radii  as  possible  under  the  limiting  conditions 
of  pressures  per  unit  area. 

Kent    gives   for   the   coefficient    of   friction   under    the   best 
obtainable  conditions, 

/!=  0.03  to  0.036, 
and  for  smooth  surfaces  continuously  oiled,  /i   ^  0.05,  which 
latter  fits  the  conditions  of  brakes  running  in  oil  baths,  as 
do  some  of  the  modifications   of   the  Weston  brake  used   on 
cranes. 


E.xamples  on  the  Weston  brake. 

1. — Torque  on  brake  shaft  =  7.500  inch-pounds. 

Radius  of  helix  =  2.5  inches. 

Radius  of  back  of  helix  =  2.5  inches. 

Radius  of  disks  =  7  inches. 

Four  disks  having  five  friction  surfaces. 

Coefficient   of  friction  between  disks  =^  0.05,  and 

between    helix  surfaces  ^=  0.09. 


,500 


P 


=  42S5  pounds 


R  n  fi         7  X  o  X  0.05 
tan  e  =  0.09    0=5  degrees 

o  <  3  X  5'  <  10',  assume  a  =  8  degrees  tan  a  =  0.14 
a  +  0  =  13',  tan  {a  +  0)  =  0.23 
0  -  a=  -3%  tan  {0  -  a)  =  -0.05 
P  =  J)  tan  a  [tan  {0  +  a)  +  tan  0] 

=  4285  +  0.14  [0.23  +  0.09] 

=  193  pounds 
P'  =  p  tan  a  [tan  (0  —  a)  +  tan  0] 

=  4285  X  .14  [-0.05  -t-,0.09] 

=  24  poiinds 

2.  Suppose  in  the  above  example  the  back  of  the  spiral 
cone  is  provided  with  a  fiber  washer,  or  for  some  other  rea- 
son has  a  coefficient  of  friction  of  li  =  0.13;  we  would  then 
have  two  values  of  0,  that  for  the  spiral  being  tan  0  =  0.09, 
0  =  5°,  and  for  the  back  of  the  spiral  tan  0^  =  0.13,  0^  =  7.5°. 
Then  o  must  be  less  than  6  +  0^.  or  less  than  12.5°,  and  in 
order  to  compare  results  we  will  take  o  =:  8°  as  before,  and 
tan  o  =  0.14. 

tan  (9  +  a)  =  tan  (5'  +  8')  =      0.23 
tan  (0  -  a)  =  tan  (5'  -  8  =  )  =  -0.05 

Then 

P  =  4285  X  0.14  [0.23  +  0.13] 

=  214  pounds 
P'  =  4285  X  .14  [-0.05  +  0.13] 
=  48  pounds 
To   emphasize   the   danger  of  taking  a   too   great  let    a   be 
taken  >    9  +  9'  in  the  above  example,  or  o  =  14°,  then 
P  =  4285  X  0.25  [0.34  +  0.13]  =  503  pounds 
P'=  4285  X  0.25  [-0.16  +  0.13]  =  -32  pounds 
the  negative  sign  for  P'  indicating  that  a  force  of  32  pounds 
would    le    required    constantly    in    the    direction    of    applica- 
tion of  the  brake  while  the  load  is  suspended  to  prevent  the 
load  running  down. 

3.  Suppose  the  back  of  the  wedge  cone  is  increased  to  4 
inches  radius,  still  keeping  the  coeflScient  of  friction  0.13. 
and  we  have 


P  = 


4285  X  0.14  [(0.25  X  0.23)  +  (4  X  0.13)] 


4285  X  0.14  [(2.5  X  -0.5)  +  (4  X  0.13)] 


=  25T  pounds 


94  pounds 


The  steam  engine  has  been,  to  a  large  extent,  driven  out  of 

the   central  station   field  by  the  steam  turbine.     It  naturally 

will  hold  its  own  for  factory  purposes  where  power  is  to  be 

transmitted  by  belt  and  will  also  hold  its  own  for  many  years 

to  come  for  hoisting  purposes,  rolling  mills,  etc.     But  with  the 

gradual    introduction    of    electrically-driven    machinery    and 

shafting  in  all  kinds  of  manufacturing  plants;   a  greater  use 

of  motors  for  hoisting  and  for  rolling  mill  driving,  for  which 

purposes  they  are  now  beginning  to  be  adopted;    and  with  a 

plentiful  and  cheap  fuel  like  alcohol  for  small  units,  it  begins 

to   look    as   though    v/e   were   to    depend    upon    other   motive 

powers   than   the   steam  engine   in    perhaps   the   majority   of 

plants   within   a   comparatively   few   years   from   the    present 

time. 

*     *     * 

The  Mechauical  World  mentions  that  in  order  to  reduce  the 
danger  of  collisions  on  single-track  railways,  the  Bavarian 
State  railways  employ  wireless  telegraphy  for  sending  in- 
structions from  signal  boxes  to  approaching  trains.  The  ex- 
periments which  have  been  made  so  far  have  proven  highly 
successful. 
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A  SOUTHERN  MACHINE  REPAIR  SHOP. 

A  country  machine  repair  shop  is  generally  of  interest  to 
the  mechanic;  it  is  a  place  where  ingenuity,  enterprise  and 
resource  are  commonly  developed  to  an  extent  seldom  met 
with  In  much  more  pretentious  manufacturing  shops.  The 
work  that  comes  to  it  is  generally  of  an  emergency  nature 
requiring  instant  decision  and  quick  action.  Its  motto  is, 
or  should  he,  "get  there,  and  do  it  quick."  Instructions  fi'om 
owners  are  usually  indefinite  and  vague,  their  principal  con- 
sideration being  limiting  the  cost  and  the  time.  Usually  there 
is  no  precedent,  but  if  the  work  is  not  satisfactory  there  will 
always  be  a  hereafter.  An  engine,  for  example,  must  be  made 
to  run  a  few  weeks  longer;  it  needs  a  thorough  overhauling, 
or  what  is  more  likely,  relegation  to  the  scrap  heap,  but  the 
proprietor  can  spare  neither  the  time  nor  money  at  the  pres- 
ent for  thorough  repair  or  replacement.    The  present  machine 


satisfied  there  except  when  the  engine  and  boiler  were  in 
operation.  He  entered  the  repair  shops  of  the  Western  &  Atlan- 
tic R.  R.  as  an  apprentice  and  stayed  there  five  years.  Then. 
with  his  savings  he  equipped  his  first  machine  shop,  which  was 
built  back  on  the  old  home  farm,  adjoining  the  gin  house.  The 
boiler  and  engine  which  used  to  run  the  gin  furnished  the 
power  to  run  the  shop.  The  first  tool  equipment  consisted  of 
of  a  IG-inch  by  8-foot  bed  Perkins  lathe,  and  a  10-inch  crank 
shaper,  a  small  drill  press,  a  grindstone,  together  with  such 
small  tools  as  he  could  afford  to  buy,  including  stocks  and 
dies  for  threading  pipe,  screw  plate,  taps  and  dies,  etc. 

The  building  of  a  shop  in  the  heart  of  the  "piney  woods" 
fourteen  miles  from  a  railroad  was  "a  seven-day  wonder"  and 
everyone,  without  exception,  predicted  failure,  but  the  pro- 
prietor was  not  ambitious  beyond  what  he  could  clearly  see, 
and  he  saw  the  chance  to  build  up  a  good  business  with  perse- 
verance   and    first-class    work.      This    has    always    been    his 


Fig,  1.    A  Southern  Machine  Shop;   All  Hands  at  Work;   Mrs.  Parkins  Turning  a  Piston  Kod 


must  be  made  to  run  somehow,  and  that  somehow  is  up  to 
the  repair  man.  Long  hours  and  undesirable  work  are  the 
rule,  but  the  work  nevertheless  has  its  compensations  to  those 
v.'ho  love  it. 

Down  South  in  Dickey,  Ga.,  is  one  of  these  repair  shops, 
typical  in  meeting  all  the  demands  of  the  country  round  about, 
having  the  reputation  for  first-class  work  and  unique  in  hav- 
ing for  one  of  its  principal  all-around  mechanics  a  woman  of 
resource  and  mechanical  ability  equal  to  almost  any  emer- 
gency. The  shop  is  that  of  Mr.  Eugene  P.  Parkins,  and  his 
wife  is  his  principal  helper.  Mr.  Parkins  was  born  in  Cham- 
paign, 111.,  forty  years  ago;  his  father  moved  to  Atlanta,  Ga., 
when  he  was  but  a  lad.  In  1S79  his  father  bought  a  planta- 
tion in  the  southwestern  part  of  the  State,  and  moved  there 
with  his  family.  Among  other  improvements  which  he  made 
was  the  installation  of  a  cotton  gin,  driven  by  a  small  engine 
and  boiler.     In  1S83  the  son  left  the  farm,  for  he  was  never 


hobby — the  turning  out  of  first-class  work.  When  the  shop 
was  first  built  the  people  in  this  section  of  the  country  had 
to  send  their  work  to  Macon,  over  100  miles  distant,  or  to 
Montgomery,  equally  as  far.  Hence  the  shop  was  a  great 
boon  to  the  locality.  There  were  innumerable  cotton  gins  and 
saw  mills  in  the  locality  and  the  owners  of  these  soon  learned 
the  road  "to  Parkins." 

As  time  passed  Mr.  Parkins  saw  the  need  of  more  tools 
and  larger  machinery,  which  were  added  from  time  to  time 
as  his  business  warranted  the  expenditure.  The  shop  really 
built  and  equipped  itself  from  the  very  start,  all  the  machin- 
ery having  been  purchased  from  the  earnings.  In  1891  Mr. 
Parkins  married  a  young  lady  in  Washington,  D.  C.,  who  at 
that  time  was  stenographer,  typewriter,  bookkeeper,  etc.,  to 
one  of  the  prominent  business  men  of  that  city,  a  man  who 
afterward  was  one  of  the  commissioners  of  the  District  of 
Columbia.     Soon  after  his  marriage,  Mr.  Parkins  built  a  new 
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and  larger  shop  and  his  dwelling  house  was  attached.  In  fact, 
the  shop  and  home  are  under  one  roof.  This  proved  to  be  a 
most  sntistactory  arrangement,  because  Mrs.  Parkins  now 
spends  a  large  part  of  her  time  in  the  shop  as  a  general  all- 
uound  helper  to  her  husband.  At  first  she  would  take  her 
ot?wing  to  the  shop  for  "company's  sake."  Then,  having  a 
natural  taste  for  the  intricacies  of  machinery,  she  became  in- 
terested in  the  work  and  would  often  take  hold  and  do  some 
simple  job.  Now  she  is  a  full-fledged  machinist  and  carries 
on  the  work  in  her  husband's  absence.  In  fact,  last  summer 
she  ran  the  shop  every  day  for  three  months,  doing  all  the 
work  as  it  was  brought,  with  the  assistance  of  an  apprentice 
and  her  son,  and  she  has  never  had  to  turn  away  a  piece  of 
work  yet  because  she  did  not  know  how  to  do  it.  The  gen- 
eral class  of  work  which  comes  to  the  shop  is  principally 
engine  repairs.  The  work  in  which  she  particularly  excels  is 
the  reboring  of  cylinders,  making  new  pistons  complete,  in- 
cluding head  rod  and  rings,  planing  and  fitting  rod  brasses, 
planing  valve  seats,  repairing  injectors,  etc.  Many  of  these 
jobs  are  done  from  start  to  finish  without  any  assistance 
whatever  from  Mr.  Parkins,  and,  in  fact,  many  of  them  he 
never  sees  from  the  time  they  come  into  the  shop  until  they 


with  two  wheels,  wet  and  dry;  and  a  power  hack-saw.  Be- 
sides, there  is  a  splendid  equipment  of  all  small  tools  neces- 
sary to  turn  out  strictly  first-class  work,  such  as  drills,  ream- 
ers, taps,  screw-plates,  files,  chisels,  dies  for  threading  pipe 
up  to  3  inches,  the  larger  threads  being  cut  in  the  lathe.  .All 
lathe  and  shop  tools  are  of  the  inserted  cutter  type,  the  old 
forged  type  having  been  discarded  long  ago. 


Fig.  2.    The  Boiler  and  the  "Fireman." 

leave,  ready  for  business.  The  normal  shop  force  consists 
of  Mr.  and  Mrs.  Parkins,  a  16-year-old  apprentice,  and  her 
seven-year-old  son,  who  is  the  fireman. 

After  Mr.  Parkins  had  been  in  business  a  year  or  two  he 
found  that  he  must  learn  boilermaking  as  an  extra  trade,  for 
he  was  frequently  called  upon  to  repair  boilers  as  well  as 
engines.  At  first  he  would  send  to  Macon  for  a  regular  boiler- 
maker  to  do  the  work,  but  by  watching  the  work  and  help- 
ing under  directions  he  soon  "caught  on"  to  the  principles 
involved,  and  then  it  was  only  experience  and  practice  that 
were  required.  To-day  he  is  a  competent  boilermaker.  able  to 
do  all  the  repair  work  of  this  kind  that  comes  his  way.  He 
keeps  in  stock  boiler  steel  for  patches,  patch  bolts,  all  sizes 
of  rivets,  and  all  boiler  tools,  such  as  flue  expanders,  staybolt 
taps,  patch-bolt  taps,  and,  in  fact,  any  tool  or  chisel  necessary 
for  turning  out  a  first-class  job. 

The  iiresent  equipment  of  the  shop  consists  of  a  Hamilton 
lathe,  26-inch  swing  by  16-foot  bed,  with  quick-change  gear 
screw  cutting  attachment;  the  small  Perkins  lathe  before 
mentioned,  which  "built  the  shop";  a  32-inch  Steptoe  gear 
shaper;  a  30-inch  drill  press,  with  power  feed:   emery  grinder 


^s  i  Miil 


••III*        .11'/ 


Fig.  3.    Another  Vi 

An  important  branch  of  the  business  is  the  repairing  of 
inspirators  and  injectors,  the  Hancock  and  Penberthy  instru- 
ments being  the  favorite  boiler  feeders  in  that  section.  A  full 
line  of  repairs  is  kept  in  stock  for  each  of  the  above-mentioned 
types,  besides  reamers  and  other  tools  for  reseating  worn 
valve  seats  and  putting  them  into  working  order  as  good  as 
when  new.  This  work  is  almost  entirely  attended  to  by  the 
lady  machinist. 

A  few  years  ago  a  railroad  was  built  within  six  miles 
of  the  shop,  which  opened  up  the  surrounding  country  to  a 
great  extent,  and  work  is  now  brought  to  the  Parkins  shop 
from  miles  around,  coming  in  many  cases  from  railroad  towns 
where  it  could  be  shipped  direct  to  machine  shops  in  the 
larger  towns,  but  the  common  saying  is:  "The  people  want  a 
Parkins  job." 

Water  is  furnished  for  the  boiler  from  a  well  about  60  feet 
deep,  the  water  being  pumped  into  a  steel  tank  6  feet  in 
diameter  and  10  feet  high,  located  on  top  of  a  90-foot  tower,  by 
a  Marsh  deep  well  pump.  6-inch  cylinder  by  36-inch  stroke.  This 


Fig.  4.    The  Boiler  needs  a  1.: 

tank  also  furnishes  water  for  the  house  which,  by  the  way, 
is  fitted  up  with  all  modern  city  conveniences.  Connected  to 
the  supply  pipe  from  the  tank  is  100  feet  of  2-inch  fire  hose, 
which  gives  first-class  fire  protection.  The  height  of  the  tank 
insures  a  pressure  which  will  throw  a  stream  of  water  clear 
over  any  of  the  buildings. 

Being  so  far  from  the  base  of  supplies,  the  shop  is  obliged 
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to  keep  on  hand  a  large  stock  of  supplies,  including  many 
parts  which  the  ordinary  city  shop  would  not  carry;  this 
stock  includes,  besides  the  usual  supplies,  many  castings  of 
the  machinery  used  in  the  vicinity. 


The  time  when  the  territory  for  great  engineering  feats 
was  limited  to  America  and  Europe  is  past.  Recent  reports 
of  the  progress  of  the  tremendous  undertaking  of  the  building 


Fig   5.    Shipping  a  Repaired  Job. 

of  a  railroad  from  Cairo  to  Cape  Town  indicate  that  the  work 
is  rapidly  being  carried  to  completion.  Last  June  the  north- 
ern branch  had  reached  within  400  miles  of  the  Victoria 
Falls,  and  of  the  southern  branch  2.000  miles  are  already  com- 
pleted. Between  three  or  four  thousand  natives  are  regularly 
employed   in  the  construction  work.     TTie  last  portion  of  300 


Fig.  6.    The  Home  Part  of  the  Shop  and  the  wrater  Worlcs. 

Hiles.  with  seven  bridges  of  more  than  .50  feet  span,  was  com- 
pleted in  less  than  a  year.  From  China  is  reported  the  com- 
pletion of  an  enormous  railroad  bridge  over  the  Yellow  River, 
iald  to  be  the  greatest  undertaking  of  modern  engineering  in 
:hat  country.  The  bridge  is  about  10.000  feet  long,  and  con- 
sists of  103  spans,  each  varying  in  length  between  7.5  and 
110  feet. 


TRACING,  LETTERING  AND  MOUNTING.-2. 

I.  G.  BAYLEY. 

Tracing-  (Continued). 

Sectioning. — Sections  are  shown  in  several  ways.  For  work- 
ing tracings  line  sectioning  is  far  the  better.  Plates  and  sec- 
tions in  wrought  iron  or  steel  work  may  be  blackened,  as 
shown  in  Fig.  7.  A  narrow  white  space  should  be  left  be- 
tween two  pieces,  as  shown. 

A  pretty  way  of  showing  sections,  especially  in  the  case  of 
show  tracings,  is  to  represent  the  various  metals,  woods,  etc., 
by  broken  and  full  lines  shown  in  Fig.  8.  The  examples  are 
standard,  although  in  case  there  should  be  any  doubt  as  to 
whether  they  will  be  generally  understood  it  would  be  well 
to  make  a  small  note  to  one  side,  naming  the  metal. 

A  neat  little  tool  for  section  lining  is  easily  made  from  a 
slip  of  wood  a  little  thicker  than  the  triangle  or  set  square 
used  by  the  draftsman,  illustrated  in  Fig.  9.  The  notch  cut 
in  one  side  is  a  little  longer  than  the  side  of  the  triangle. 
Resting  the  thumb  upon  the  T-square,  the  first  finger  upon  the 
sectioner  and  the  second  finger  (all  of  the  left  hand)  upon  the 
triangle,  they  are  alternately  slipped  along  each  time  a  line  is 
drawn  with  the  pen.  With  a  little  practice,  sectioning  can  be 
done  quicker  than  by  using  a  triangle  and  T-square  only, 
trusting  to  the  eye  for  correct  spacing.  Section  lining  done 
this  way  looks  very  neat  and  even.  Another  section  liner 
shown  in  Fig.  10  can  be  made  to  fit  triangles  having  a  recess 
in  the  center. 


~Afj9L£y7Sj.£r//!'a/v- 
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Views  in  section  are  sometimes  colored,  generally  on  the 
back,  turning  the  tracing  over  and  tacking  it  down  again ;  or 
where  there  is  much  coloring  to  be  done  the  tracing  should 
be  mounted  as  described  under  that  head  at  the  end  of  thi.s 
article;  otherwise  the  color  will  cause  the  tracing  to  buckle, 
giving  it  a  very  untidy  appearance.  Having  stretched  the 
tracing,  you  can  be  mixing  the  colors  while  it  thoroughly 
dries.  The  colors  should  be  rather  thin  and  to  make  them  run 
evenly  a  little  prepared  ox-gall  should  be  mixed  in  well  with 
them.  This  should  net  be  omitted  or  the  colors  will  present  a 
very  smudgy  appearance.  Some  draftsmen  use  a  small  piece 
of  soap  in  place  of  the  ox-gall. 

By  trying  the  colors  upon  a  scrap  piece  of  tracing  cloth  or 
paper  and  turning  it  over,  the  proper  shade  may  be  obtained. 

Following  is  a  list  of  representative  colors  used  in  many 
offices: 

Cast  iron Payne's  gray. 

Wrought  iron Prussian  blue. 

Steel    Crimson    lake    and    small 

quantity  of  blue. 

Brass    Yellow. 

Copper  Crimson   lake   and  yellow. 

Brick  Crimson  lake. 

Wood   Burnt  sienna. 

Earth  Daubs     of     ink.     Payne's 

gray,  etc. 
In  the  absence  of  Payne's  gray  a  pale  wash  of  India  ink  in 
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which  has  been  mixed  a  little  Prussian  blue  may  be  substi- 
tuted. 

Very  neat  sectioning  can  be  made  with  crayons,  toning  them 
down  with  a  soft  rubber. 

Dimettsioiis  and  Center  Lines. — Working  tracings  should 
have  the  dimension  lines,  center  lines  and  all  lines  black  Ink, 
the  idea  being  to  make  a  neat,  distinct  tracing  for  use  only, 
whereas  a  show  or  estimate  tracing  should  be  made  with 
greater  care.  It  is  a  well-known  fact  that  many  contracts 
have  been  awarded  on  the  merits  of  a  well-executed  piece  of 
work  by  the  draftsman.  The  time  and  expense  spent  upon 
making  a  neat  show  tracing  is  never  lost.  Make  the  center 
lines  of  red  ink  or  color,  a  fine  long  dash  and  dot  line;  the 
dimension  lines  one  continuous  line  broken  only  where  the 
figures  ccme.     See  Fig.  11. 
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Border  and  Cutting-Off  Lines. — Simple  as  these  may  seem, 
yet  many  well-executed  tracings  have  been  spoiled  by  either 
neglecting  a  border  line  or  making  a  very  poor  one.  A  one- 
line  border  is  perhaps  the  best  and  its  thickness  should  match 
the  work  in  hand,  together  with  the  size  of  the  sheet.  There 
should  lie  plenty  of  margin  between  the  border  line  and  the 
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work.  A  fancy  border  line  may  be  put  around  estimate  or 
show  tracings,  of  which  a  few  samples  are  given  in  Fig.  12. 

The  cutting-off  line  should  net  be  too  near  the  border  line, 
say,  from  %  inch  to  1  inch.  Nothing  looks  worse  than  to  see 
a  good  tracing  spoiled  by  cutting  off  within  a  quarter  of  an 
inch  of  the  border  line.  Compare  Figs.  13  and  14.  The  ini- 
tials of  the  draftsman  and  date  tracing  was  made  should  not 
be  emitted. 

Conclusion. — Attention  to  details  is  perhaps  the  true  secret 
of  making  a  neat  tracing.  No  matter  how  trifling  a  detail 
may  seem,  it  should  be  made  as  neatly  as  the  rest  of  the  work. 
Channels,  angles,  etc.,  in  section  should  be  made  accurately. 
See  Fig.  16.   Don't  make  them,  as  is  so  often  done,  like  Fig.  15. 


When  tracing  a  blueprint  the  tracing  should  be  tacked  down 
with  few  tacks,  as  it  will  have  to  be  lifted  quite  often  to  see 
the  work  distinctly;  in  tact,  in  many  cases  it  would  pay  to 
make  a  drawing  from  the  blueprint  and  trace  it. 

Drawings  which  are  faint  or  unfinished  should  by  all 
means  be  made  clear  before  attempting  to  trace  them,  thereby 
saving  much  patience,  but  in  particular  the  eyesight. 

In  tracing  from  another  tracing,  a  clean  sheet  of  white 
drawing  paper  underneath  will  make  it  stand  out  clearly. 

If  the  draftsman  understands  what  he  is  tracing,  the  work 
will  be  much  easier  and  he  will  not  be  likely  to  make  so  many 
mistakes  as  he  would  if  tracing  a  number  of  meaningless 
lines. 

The  tracing  should  te  wiped  down  occasionally  with  a  clean, 
dry  duster  or  cloth.  Cotton  sleeves  are  sometimes  used  to 
protect  the  coat.  A  sponge-rubber  or  piece  of  bread  may  be 
used  to  clean  a  tracing,  but  if  proper  care  has  been  taken,  a 
tracing  can  be  taken  up  as  clean  and  neat  as  when  tacked 
down.  A  creased  soiled  tracing  shows  a  bad  workman.  In 
some  offices  it  is  the  practice  to  sponge  the  tracings  down  with 
benzine.  Waterproof  ink  must  be  used  by  all  means  if  this 
plan  is  adopted.  When  the  tracing  is  complete,  the  draftsman 
should  look  over  it  carefully,  trying  to  detect  any  errors,  as  all 
such  count  against  him.  The  shop  hands,  as  a  rule,  are  only 
too  pleased  to  point  out  any  trifling  mistake  coming  from  the 
drawing  oflice.  However,  accuracy  as  well  as  neatness  and 
quickness  is  desirable 

Lettering. 

No  matter  how  neatly  or  carefully  the  working  lines  of  a 
tracing  are  made,  if  the  lettering  and  figures  are  not  up  to 
the  mark,  the  tracing  will  Icok  poor  In  every  sense  of  the 
word. 

The  young  draftsman  should,  therefore,  take  especial  care 
to  get  into  a  neat  way  of  lettering  and  should  devote  a  little 
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of  his  spare  time  each  day  to  this  end  if  he  wishes  to  excel 
as  a  neat  draftsman.  Neat  letterers  are  in  demand  and  are 
always  sure  of  a  position.  Many  cases  have  come  to  the 
writer's  notice  where  a  good  letterer  has  been  employed  in 
his  spare  time  to  put  on  the  figures  and  letters  of  other  men's 
work,  and  although  a  poor  tracing  can  be  Improved  by  neat 
lettering,  to  excel  in  both  should  be  everyone's  desire. 

A  good  instruction  book  on  this  subject  is  difficult  to  find. 
Most  alphabet  books  are  ridiculous  in  the  extreme:  it  would 
take  longer  to  make  the  letters  they  describe  than  the  whole 
tracing.  The  tracings  would  look  insignificant  in  comparison 
with  the  wonderful  lettering. 

The  letters  and  figures  must  conform  to  the  other  work — 
neither  should  be  more  conspicuous  than  the  other.  For  this 
reason  it  is  preferable  for  each  man  to  complete  his  own 
tracing. 

It  is  an  easy  matter  to  tell  who  made  the  various  tracings 
in  most  drawing  offices  by  the  peculiar  characteristics  of  each 
draftsman — 'this  one  by  its  poor  lettering  or  that  by  a  beauti- 
ful harmony  of  lines,  letters  and  figures,  the  whole  standing 
out  in  correct  proportion,  fine  lines  having  small  neat  figur- 
ing, lettering,  and  arrow  points  to  match,  or  heavy  lines  vice 
versa. 

Nothing  looks  more  uniform,  neater,  or  is  quicker  done 
than  good,  plain,  one-line  lettering,  even  for  the  titles,  though 
perhaps  a  little  display  may  be  given  to  them. 

A  few  samples  are  here  given.  The  small  letters  are  for 
the  general  working  parts  of  the  tracing;,  notes,  etc.  Head- 
ings should  be  a  little  larger  and  the  title,  which  will  be 
referred  to  later,  should  be  distinguished  from  the  rest  of  the 
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work  by  using  larger  letters  either  blocked  out  or  capital  let- 
ters made  with  a  heavier  pen. 

Figures  should  be  made  plain  and  simple,  without  the  use 
of  flourish  or  tailpiece.  Fractions  should  be  made  with  one 
figure  immediately  over  the  other  instead  of  to  one  side.  The 
vertical  system  of  figuring  is  preferable  to  the  slanting,  espe- 
cially with  shop  tracings. 


The  fo//omnc'  a/phajpefs  are  used/n  mostoff/ces  ernp/oj/m 
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Fig.  20.    Examples  of  Lettering. 

For  lettering,  have  plenty  of  black  ink,  but  not  too  thick. 
The  bes;  kind  of  pen  points  are  Esterbrook's  No.  333  or  Gil- 
lot's  303  for  fine  work.  A  heavier  pen  must  be  used  for  titles. 
Make  the  letters  and  figures  with  one  stroke  of  the  pen;  do 
not  go  over  them  again,  but  get  the  required  thickness,  even 
■with  titles,  by  bearing  on  the  pen  more.  A  pen  can  be  tem- 
pered when  new  by  holding  it  in  a  lighted  match,  though 
pressing  it  on  the  thumbnail  is  generally  sufficient. 

Headings  or  Titles. — The  heading  or  title  should  be  in  a 
conspicuous  place,  and  as  far  from  anything  which  may  tend 
to  crowd  it  as  possible.     The  bottom  right-hand  corner  of  the 
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Fig.  21.    Examples  ot  Lettering 

sheet  is  a  good  place.  .\  heading  sometimes  looks  better  with- 
out lines  drawn  underneath,  as  shown  in  Fig.  17.  This  is 
entirely  optional,  however;  if  lines  are  put  under  they  should 
not  be  too  close  to  the  letters. 

Black  letters  are  sometimes  used,  which  can  be  made  by 
drawing  six  pencil  lines  equally  spaced,  as  shown  in  Fig.  IS. 
The  T-square  and   triangle   are  used   and  the  letters  can   be 


made  quite  rapidly.  They  should  afterwards  be  filled  in  or 
one  edge  of  the  letters  made  heavier,  according  to  the  nature 
of  work  in  hand.  Sloping  letters  can  be  made  in  the  same 
way  by  using  an  adjustable-headed  T-square  or  a  special  tri- 
angle made  for  that  purpose. 

Stenciling. — Sometimes  headings,  letters,  figures  and  corner 
pieces  are  put  on  by  means  of  stencil  plates  cut  out  of  tin  or 
copper  sheets.  A  stiff,  short  stencil 
brush  is  used.  The  brush  is  moist- 
ened with  water,  not  using  too 
much,  and  is  then  rubbed  along  the 
stick  of  ink  until  it  cannot  absorb 
any  more.  Particular  attention  is 
called  to  this,  as  here  is  where  so 
many  fail  in  making  clean  and  clear 
stencil  work;  the  brush  should  nevei' 
be  dipped  into  a  saucer  of  ink,  or  the 
ink  applied  with  a  pen. 

The   position   for   the   title   having 
been   settled,   pencil   lines   should   be 
drawn  on  the  cloth  as  a  guide  for  the 
stenciling.      Sometimes   the   title    or 
heading    is    stenciled    upon    a    spare 
piece    of   cloth    or    paper   first,    then 
slipped  into  place  under  the  tracing 
and   the   stencil  work   done   over   it. 
This  is  a  good  plan,  as  the  correct 
position    may    thus   be   obtained.     If 
tills  is  not  done,  the  only  way  is  to 
make  a  pencil  tick  mark  after  each 
letter  to  indicate  tlie  position  of  the 
next,  as,  of  course,  the  stencil  plate 
will   hide   all  beneath   it   except   the 
letter     being     stenciled.     Then     the 
letters    must    each    be    filled    in,    as 
shown   in   the  first  two  or  three  let- 
ters of  Fig.  19. 
Even  when  the  stencil  guide  referred  to  is  made  and  slipped 
into  place  under  the  tracing  cloth,  a  pencil  guide  line  should 
be  drawn  and  all  letters  stenciled  exactly  to  it.     The  pencil 
lines  and  ticks  are  then  erased.     If  the  brush  becomes  dry,  it 
may  be  moistened  on  the  tongue  without  again  rubbing  it  on 
the  ink  stick. 

Draftsmen  sometimes  cut  their  cwn  stencil  plates  out  of 
stiff  drawing  paper,  applying  a  coat  of  varnish  on  the  upper 
surface. 

Round  Writing. — When  referring  to  alphabet  books,  the 
writer  should  have  made  one  exception  at  least,  and  that  is 
the  round  writing  system.  It  is  easily  learned  and  not  soon 
forgotten.  Letters  and  figures  of  all  sizes  and  shapes  can  be 
made  by  using  different  graded  pens.  Books  of  instruction 
and  an  assorted  box  of  pens  may  be  had  from  any  stationery 
store  of  importance.  It  is  known  as  the  Round  Writing  Sys- 
tem of  Lettering. 


Designers,  in  general,  in  making  use  of  malleable  iron  cast- 
ings, proceed  without  definite  knowledge  as  to  the  physical 
properties  of  this  material,  so  far  at  least,  as  its  tensile 
strength  and  elongation  are  concerned.  Mr.  G.  A.  Ackerlind 
read  before  the  Scandinavian  Technical  Society  recently  a 
paper  in  which  he  gave  some  definite  information  as  to  the 
properties  of  malleable  cast  iron  as  made  in  that  country. 
This  information  is  doubtless  applicable  to  American  irons 
as  well.  He  states  that  the  tensile  strength  for  this  material 
varies  between  40,000  pounds  and  50,000  pounds  per  square 
inch.  It  has  an  elongation  varying  from  1  to  6  per  cent  with 
a  reduction  of  area  of  »4  to  3  per  cent.  The  ordinary  grade 
of  cast  iion  having  a  tensile  strength  from  20,000  to  30,000 
pounds  per  square  inch  is  therefore  only  about  half  as  strong 
as  malleable  cast  iron;  its  compressive  strength,  however,  is 
much  greater.  Malleable  cast  iron  shrinks  more  in  the  mold 
than  cast  iron,  but  during  the  process  of  annealing  a  slight 
swelling  takes  place.  If  malleable  castings  have  to  be 
straightened  by  hammering,  nothing  is  gained  by  heating 
them,  the  normal  temperature  of  the  surrounding  air  being 
satisfactory  for  this  purpose. 
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THE  CONDITIONS  OF  PAN  BLOWER  DESIGN. 
The  velocity  with  which  air  escapes   into   the   atmosphere 
from  a  reservoir  is  dependent  upon  the  pressure  therein  main- 
tained  and   upon   the   density  of  the   air.     The   pressure   per 
unit  of  area  divided  by  the  density  per  unit  of  volume  gives 
the  head,  usually  designated  as  the  "head  due  to  the  velocity." 
The  velocity  produced  is  that  which  would   result  if  a  body 
should  fall  freely  through  a  distance  equal  to  this  head.     In 
the  case  of  the  flow  of  water  such  a  head  always  exists;  as,  for 
instance,  when  a  stand-pipe  is  employed  to  produce  the  requis- 
ite pressure.     Suppose  the  head  of  water  to  be  50  feet  and  its 
weight  per  cubic  foot  to  be  62.5  pounds,  then  the  pressure  per 
square  foot  will  be  50   X    62.5  =  3,125,  and  that   per  square 
inch  3,125  -=-   144  =  21.7  pounds.     Its  theoretical  velocity  of 
flow  from  an  orifice  at  the  bottom  of  the  standpipe  would  be 
56.7  feet  per  second,  as  determined  by  the  formula  for  falling 
bodies,  which  is  v  =  Vigh,  in  which 
I- =  velocity  in  feet  per  second, 
jr  =  acceleration  due  to  gravity. 
h  =  head  in  feet,  here  50  feet. 

In  the  case  of  air,  however,  an  actual  homogeneous  head 
never  exists,  but  in  its  stead  we  have  to  deal  with  an  ideal 
head  which  can  only  be  determined  by  dividing  the  pressure 
by  the  density.  As  the  density  of  air  is  so  much  les?  than  that 
of  water,  it  is  evident  that  for  a  given  pressure  the  head  will 
be  far  greater  in  the  case  of  air.  But  the  velocity  of  discharge 
is  dependent  only  on  the  distance  fallen  which  is  represented 
by  the  head,  whether  real  or  ideal.  As  a  consequence,  air 
under  a  stated  pressure  escapes  at  vastly  higher  velocity  than 
water  under  the  same  conditions.  Calculated  in  the  same 
manner  the  velocity  of  escaping  air  under  a  pressure  of  21.7 
pounds  per  square  inch  is  1.C2G  feet  per  second.  By  the  em- 
ployment of  formulas  based  upon  this  theory,  the  elaborate 
basis  tables  published  by  the  B.  F.  Sturtevant  Co.  have  been 
calculated. 

From  the  preceding  discussion,  it  is  evident  that  the  pres- 
sure created  by  a  given  fan  varies  as  the  square  of  its  speed. 
That  is,  doubling  the  speed  increases  the  pressure  four-fold. 
The  volume  of  air  delivered  is,  however,  practically  constant 
per  revolution,  and  therefore  is  directly  proportional  to  the 
speed. 

The  work  done  by  a  fan  in  moving  air  is  represented  by 
the  distance  through  which  the  total  pressure  is  exerted  in  a 
given  time.  As  ordinarily  expressed  in  foot-pounds,  the 
work  per  second  would,  therefore,  be  the  product  of  the  ve- 
locity of  the  air  in  feet  per  second,  the  pressure  in  pounds 
per  square  foot,  and  the  effective  area  in  square  feet  over 
which  the  pressure  is  exerted. 

From  this  it  is  evident  that  the  work  done  varies  as  the 
cube  of  the  velocity,  or  as  the  cube  of  the  revolutions  of  the 
fan.  That  is,  eight  times  the  power  is  required  at  twice  the 
speed.  The  reason  is  evident  in  the  fact  that  the  pressure  in- 
creases as  the  square  of  the  velocity,  while  the  velocity  itself 
coincidently  increases;  hence,  the  product  of  these  two  factors 
of  the  power  required  is  indicated  by  the  cube  of  the  velocity. 
The  actual  work  which  a  fan  may  accomplish  must  depend 
not  only  on  its  proportions,  but  upon  the  conditions  of  its 
operation  and  the  resistances  which  are  to  be  overcome.  Evi- 
dently, it  is  improper  to  compare  fans  when  operating  under 
such  conditions  that  these  resistances  cannot  be  definitely 
determined.  The  simplest  and  most  natural  condition  of  op- 
eration is  that  in  which  the  fan  is  operated  without  other 
resistance  than  that  of  the  case;  that  is,  with  open  inlet  and 
outlet.  For  proper  comparison  of  different  fans,  the  areas 
through  which  the  air  is  charged  should  bear  some  constant 
relation  to  the  dimensions  of  the  wheels  themselves. 

It  has  been  determined  experimentally  that  a  peripheral  dis- 
charge fan,  if  enclosed  in  a  case,  has  the  ability,  if  driven  at  a 
certain  speed,  to  maintain  the  pressuie  corresponding  to  its 
tip  velocity  over  an  effective  area  which  is  usually  denomin- 
ated the  "square  inches  of  blast."  This  area  is  the  limit  of 
its  capacity  to  maintain  the  given  pressure.  If  it  be  increased 
the  pressure  will  be  reduced,  but  if  decreased  the  pressure  will 
remain  the  same.  As  fan  housings  are  usually  constructed, 
this  area  is  considerably  less  than  that  of  either  the  regular 
inlet  or  outlet.     It,  therefore,  becomes  necessary,  in   compar- 


ing fans  upon  this  basis,  to  provide  either  the  inlet  or  the 
outlet  with  a  special  temporary  orifice  of  the  requisite  area 
and  the  proper  shape,  and  make  proper  correction  for  the 
contracted  vein.  The  fan  is  thus,  in  a  sense,  placed  in  a 
condition  of  restriction  of  discharge,  which  it  approaches  in 
practice  only  in  so  far  as  the  resistance  of  pipes,  passages 
and  material  through  which  the  air  must  pass  has  the  effect 
of  reducing  the  free  inlet  or  outlet  of  the  tan. 

The  square  inches  of  blast,  or,  as  it  may  be  termed,  the 
capacity  area  of  a  closed  fan,  may  be  approximately  expressed 
by  the  empirical  formula: 

DW 
Capacity   area  =  

X 

in  which  D  =  diameter  of  fan  wheel,  in  inches. 

W^  width  of  fan  wheel  at  circumference,  in  inches. 

,r  =  a  constant,  dependent  upon  the  type  of  fan  and 

casing. 

The  value  of  x  has  been  very  carefully  determined  by  the  B. 

F.  Sturtevant  Company  for  different  types  of  fans;   but  these 

values  must  be  applied  with  great  discretion,  acquired  through 

experience   and   a   thorough   knowledge   of   all   the  conditions 

liable  to  affect  the  fan  in  operation. 

BRITISH  STANDARD  FINE  SCREW  THREAD. 

The  committee  on  screw  threads  and  limit  gages,  a  sub- 
committee of  the  Engineering  Standards  Committee  support- 
el  by  several  engineering  institutions  in  Great  Britain,  recom- 
mends the  continuation  of  the  use  of  the  Whitworth  form  of 
thread  as  the  British  standard  for  screws  %  inch  and  larger 
in  diameter.  For  screws  smaller  than  14  inch  in  diameter 
the  committee  recommends  the  adoption  of  the  British  Asso- 
ciation form  of  thread  with  the  same  pitches  as  are  now 
known  as  the  British  Association's  standard   (B.  A.). 

In  regard  to  the  pitches  for  screws  %  inch  and  larger  in 
diameter,  the  committee  recommends  the  adoption  of  two 
standards.  One  of  these  is  to  be  known  as  the  British  Stand- 
ard "UTiitworth  Screw  Thread  (B.  S.  W. ),  and  retains  the 
same  number  of  threads  per  inch  as  is  now  in  use  in  the 
regular  Whitworth's  system.  The  other  standard  proposed 
has  a  greater  number  of  threads  per  inch  for  corresponding 
diameters  and  will  be  known  as  the  British  Standard  Fine 
Screw  Thread   (B.  S.  F.) 

The  reason  for  adopting  this  latter  standard  was  founded 
on  the  complaints  of  many  manufacturers  that  the  regular 
Whitworth  standard  gave  altogether  too  coarse  pitches  for 
a  number  of  purposes,  and  while  the  old  system  was  well 
adapted  for  a  variety  of  constructions,  it  was  not  the  best 
obtainable  for  such  designs  where  shocks  and  vibrations  had 
to  be  taken  in  consideration. 

The  pitches  for  the  system  of  fine  screw  threads  are  based 
on  the  formula: 


P  = 

10 
the  formula 


P  =  - 


for  sizes  up  to  and  including  one  inch;   and  on 


for  sizes  larger  than  one  inch  in  diameter.     In 


10 


the  above  formulas 

P  =:  pitch,  or  lead  of  single-threaded  screw,  and 

d  =  diameter  of  screw. 

A    table    giving    diameters    and    corresponding   number 
threads  per  inch  will  be  found  below. 

BRITISH  STAinjABD  FINE  SCREW  THREAD. 
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34 

The  output  of  asbestos  in  the  United  States  for  1905  was 

3,109  short  tons. 
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ITEMS  OP  MECHANICAL  INTEREST. 


A  RAT'S  TRY  AT  HYDRAULIC  ENGINEERING. 
The  rodeut  dwellers  in  the  floors  and  partitions  of  an  apart- 
ment building  in  Brooklyn  attempted  to  make  a  passageway 
from  their  quarters  on  one  side  oi;  a  floor  beam  by  gnawing 
through  to  the  other  side.  They  succeeded  in  their  undertak- 
ing, as  the  people  living  in  the  flat  below  this  floor  discovered 
when  deluged  by  a  flood  of  water  from  above.  The  rats 
gnawed  through  the  beam  in  a  diagonal  direction  and  en- 
countered on  the  further  side  of  the  beam  a  lead  water  pipe 
in  which  there  was  the  city  water  pressure.  The  pipe  ran 
parallel  with  the  beam  and  was  so  located  that  the  rats  were 
obliged  to  gnaw  through  it  in  order  to  gain  a  passage  way. 
They  continued  in  their  diagonal  course,  however,  eating  away 
the  pipe,  as  shown  in  the  illustration,  in   spite  of  the  large 


The  Pipe  after  the  Job  ' 


nple 


volume  of  water  escaping.  It  was  a  job  that  probably  made 
them  hold  their  breath.  The  pipe  was  brought  us  by  the 
engineer  of  the  building  as  evidence  of  a  good  piece  of  hy- 
draulic engineering  and  incidentally  as  an  indication  of  the 
multifarious  duties  that  fall  to  the  lot  of  one  in  his  position. 


FRICTIONAL  FEED  MOTIONS 

The  principle  used  in  the  jeweler's  drop  hammer,  by  which 
a  man  is  apparently  able  to  lift  a  great  weight  by  placing  his 
foot  in  the  stirrup  at  the  end  of  the  strap  to  which  the  drop 
is  attached,  has  another  application,  as  shown  in  the  cut  here- 
with. In  the  case  of  the  drop  hammer  the  strap  passes  over 
a  rotating  pulley  at  the  top  of  the  press.  The  pressure  of  the 
operator's  foot  in  the  stirrup  draws  the  strap  tight  enough 
over  the  pulley  so  that  the  latter  raises  the  drop  through 
frictionai  contact. 

The  illustration.  Fig.  1,  shows  this  lifting  device,  as  used 
by  the  New  Britain  Machine  Co.,  New  Britain,  Conn.,  for  rais- 
ing the  table  of  their  mortising  machine  to  bring  the  work 
against  the  cutters.  This  lifting  motion  is  an  instance  of  a 
device  almost  elementary  in  its  simplicity,  yet  exactly  meet- 
ing and  accomplishing  a  variety  of  requirements.  The  fric- 
tionai strap  which  raises  the  table  passes  over  the  pulley  B 
which  rotates  in  the  direction  of  the  arrow.     One  end  of  the 


Fig.  1.    Friction  Feed  D 


for  Mortising  Machine. 


Strap  is  attached  to  the  treadle.  A,  and  the  other  end  to  the 
vertical  screw,  C,  by  which  the  table,  D,  is  raised  or  lowered. 
A  slight  pressure  of  the  foot  upon  the  treadle  results  in  a 
lifting  force  many  times  as  great  upon  the  table  and  even  the 
greatest  pressure  cannot  cause  the  table  to  exceed  the  rate  of 
travel  fixed  at  the  feed  cones.  A  light  pressure  slows  the  feed 
rate  for  hard  spots  and  the  natural  weight  of  the  foot  on  the 
treadle  acts  as  a  cushion  when  the  table  drops. 

The  frictionai   pulley  used  for  raising  the  tables   in  these 


mortisers  appears  in  section  at  A,  Fig.  2,  which  also  illus- 
trates a  novel  method  of  clamping  the  pulley  to  the  shaft,  B, 
without  the  use  of  set  screws.  The  requirements  are  such 
that  the  shaft  cannot  have  a  shoulder  against  which  to  clamp 
the  pulley  by  means  of  a  nut  on  the  end  of  the  shaft;  and  as 
it   is   necessary   for   the  pulley  to  be   removable,   the   method 


Flff, 


Method  of  Holding  Pulley  to  Shaft. 


shown  in  the  sketch  was  devised  for  holding  it.  A  Woodworth 
key,  C,  is  used,  and  this  is  forced  out  against  the  keyway 
milled  in  the  bore  of  the  pulley  by  means  of  a  set  screw,  D, 
which  enters  a  threaded  hole  in  the  end  of  the  shaft. 


CAUSE  OP  MITERED  JOINTS  DRAWING  APART. 
Why  do  the  joints  of  mitered  joint  frames,  such  as  picture 
frames,  nearly  always  gap  on  the  inside  corners?  If  the 
reader  will  take  the  trouble  to  look  at  a  wide  picture  frame 
having  mitered  joints  he  will  find  that  while  the  outer  cor- 
ners are  close  together  the  inner  corners  are  almost  Invariably 
gapping  a  distance  of  anywhere  from  1-32  to  1-16  inch,  or 
more.  When  the  frame  was  fitted  up  a  perfect  joint,  of  course, 
was  made,  but  as  the  wood  seasons  the  drawing  apart  of  the 


Why  Mitered  Joints  Open  Up. 

inside  corners  is  an  almost  invariable  result.  The  cause  of 
this  action  has  teen  the  subject  of  considerable  discussion 
among  patternma'uers  and  other  woodworkers,  and  a  variety 
of  reasons  have  been  assigned.  The  true  explanation  is  very 
simple,  and  is  illustrated  in  the  sketch  given  herewith.  It 
will  be  noted  that  the  wider  the  frame  the  greater  the  gapping. 
This  is  caused  by  the  fact  that  wood  shrinks  very  little  in  ' 
length,  the  shrinking  being  almost  altogether  confined  to  the 
width.  In  the  sketch  the  full  lines  indicate  the  original  out- 
line of  one  corner  of  a  mitered  joint  frame,  and  the  dotted 
lines  the  shape  it  takes  after  having  seasoned.  Inasmuch  as 
the  wood  shrinks  very  little,  or  not  at  all,  in  length  it  follows 
that  the  outside  dimensions  of  the  frame  remain  practically 
unchanged,  but  the  narrowing  of  the  width  A  to  A'  changes 
the  angle  a  to  a',  as  indicated  by  the  dotted  lines,  so  that  the 
result  must  be  a  separation  of  the  joint  at  the  inner  corners. 

So  long  as  we  see  the  automobile  carrying  an  extra  tire 
or  two,  just  so  long  may  we  regard  It  as  an  Impractical 
vehicle  for  anything  save  pleasure — pleasure  obtained  at  much 
cost  and  trouble. 
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CURIOUS  CHINESE  LOCK. 
Through  the  courtesy  of  the  Yale  &  Towne  Mfg.  Co.,  we 
are  enabled  to  present  the  accompanying  halftone,  Fig.  1, 
showing  a  curious  Chinese  lock  used  for  some  time  on  a  letter 
bo.x  in  Dover  St.,  (within  the  purlieus  of  Chinatown)  New- 
York.  Although  of  very  simple  construction  and  probably 
easily  pickable  by  an  expert,  it  nevertheless  offers  a  degree 
of  security  suflBcient  for  most  purposes  for  which  a  lock  of 
this  type  is  commonly  used.  It  will  be  noted  that  the  lock 
is  not  only  of  the  spring  or  self-locking  type,  but  is  also  of 
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BLANKING  AND  PIERCING  DIES  FOR 
"WASHERS. 

C    p.  EMERSON. 

One  of  the  simplest  dies  to  make,  coming  under  the  head 
cf  blanking  and  piercing  dies,  is  perhaps  the  die  for  blanking 
and  piercing  brass  washers.  The  reason  for  this  is  that  in 
making  tliis  die,  the  file  and  vise  are  not  used;  the  construc- 
tion and  shape  of  this  die  are  such  as  to  allow  it  to  be  mide 
by   machinery. 

To  lay  out  a  single  washer  die  is  a  very  easy  matter,  but 
to  lay  out  a  die  for  cutting  two  or  more  washers  at  one  time, 
so  as  to  cut  the  greatest  amount  of  blanks  from  the  least 
amount  of  stock,  is  not  understood  as  it  should  be. 

One  of  the  reasons  for  this  is  that  it  is  the  custom  in  some 
shops  to  have  the  foreman,  or  some  one  else  appointed  by 
him.  lay  out  all  the  dies  before  they  are  given  to  the  die 
maker  to  work  out. 

In  laying  out  a  washer  die  for  blanking  two  or  more  washers 
at  one  time,  one  of  the  main  points  to  be  remembered  is  that 
all  the  holes  from  which  the  blanking  and  piercing  are  done 
must  be  laid  out  in  an  exact  relation  to  each  other,  so  as  to 


Fig.  1.    A  Chinese  Padlock  and  Key. 

the  ejecting  type,  the  shackle  being  partially  forced  out  when 
the  key  is  inserted.  It  is,  we  understand,  a  type  of  "padlock" 
largely  used  in  China  for  trunks,  portable  boxes,  etc. 

The  arms  of  the  shackle  are  joined  by  the  part  H  which  fits 
closely  in  the  opening  E  and  is  flush  with  the  end.  One  arm  of 
the  shackle,  it  will  be  noted  in  Fig.  3,  has  two  spring  leaves 
G.  These  leaves  spring  outward  when  the  lock  is  closed  and 
the  ends  engage  the  sides  of  the  partition  C,  this  constituting 
the  essential  locking  action.  The  key  is  of  E-section  and  its 
insertion  into  the  lock  pinches  the  spiing  leaves  together,  un- 
locking the  shackle  and  partially  ejecting  it  from  the  case. 
The  middle  projection  of  the  E-section  performs  no  function. 
being  a  deception  or  "blind":  a  channel-section  key  would 
answer  the  same  purjjcse  but  such  would  not  be  inferred  from 
the  keyhole,  of  ccur:e.     The  security  cf  the  lock  against  pick- 
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Figs    2.  3  and  4.    Details  of  Lock. 

ing  lies  quite  largely,  however,  in  the  length  of  the  key  re- 
quired, it  being  nearly  three  inches  long  in  the  working  part. 
For  convenience  in  carrying  the  key  is  made  with  a  jointed 
liandle  into  which  it  can  be  closed,  as  shown  in  Fig.  1. 

The  body  or  shell  shown  in  section  in  Fig.  2,  is  made  of 
sheet  brass,  soldered  or  sweated  together  at  the  corners,  and 
is  apparently  made  up  of  seven  pieces  carefully  joined.  This 
laborious  make-up  was  doubtless  followed  in  order  to  avoid 
the  use  of  castings. 


Fig-  1.    Stock  after  having  be 


1  through  the  Die  in  Pig.  2,  and  Washer. 


eliminate  the  possibility  of  "running  in"  (i.  e.,  cutting  imper- 
fect, or  half  blanks,  by  cutting  into  that  part  of  the  metal 
from  which  blanks  have  already  been  cut).  The  required 
amount  of  blanks  must  also  be  considered,  for  it  sometimes 
happens  that  the  amount  wanted  does  not  warrant  the  mak- 
ing of  a  die  that  will  cut  more  than  one  at  a  time. 

Fig.  2  shows  how  a  die  is  laid  out  for  blanking  and  piercing 
two  washers  at  one  time,  so  as  to  use  up  as  much  of  the 
metal  as  possible.  As  shown,  the  %-inch  holes  marked  C  and 
D  are  the  blanking  part  of  the  die,  while  the   Vi-inch  holes 
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Fig.  2.    Plan  View  of  Die  for  Punching  two  Washers. 

A  and  B  are  the  piercing  part.  The  distance  between  the 
center  of  C  and  .4.  is  51-64  inch,  as  is  also  the  distance  between 
D  and  B.  By  referring  to  Fig.  1,  which  shows  a  section  of 
the  stock  after  it  has  been  run  through  this  die,  it  will  be 
seen  that  there  is  a  narrow  margin  of  3-64  inch  of  metal, 
known  as  "the  bridge,"  between  the  holes.  In  laying  out  the 
die  this  margin  must  be  taken  into  consideration,  which  is 
done  in  this  manner.  Diameter  of  washer  to  be  cut  plus 
bridge  equals  distance  from  center  to  center,  viz.,  %  -f  3/64  =^ 
51/64. 

The  dotted  circle  shows  that  the  die  is  laid  out  so  that  one 
washer  is  skipped  in  running  the  metal  thro^igh  at  the  start. 
This  is  done  In  order  to  make  the  die  a  substantial  and 
strong  one.  It  can  be  very  readily  seen  that  if  the  circle  E 
was  the  blanking  part  instead  of  D,  the  die  would  be  a  frail 
one.  and  would  not  be  strong  enough  for  the  work  for  which 
it    is   intended. 

Another  important   point   in   laying  out   a  die  of  this  kiml 
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is  to  lay  out  the  die  "central."  i.  e..  laying  out  the  die  so  that 
when  it  is  keyed  in  position  ready  for  use  in  the  center  of 
the  die  bed,  it  will  not  have  to  be  shifted  to  the  right  or  left 
side  in  order  to  make  it  line  up  with  the  punch. 

It  may  not  be  amiss  to  say  in  connection  with  the  above 
that  the  punch  back  which  holds  the  blanking  and  piercing 
punches  in  position  should  also  be  laid  out  "central";  this 
will  be  more  fully  described  later  on. 

Fig.  4  shows  the  layout  for  blanking  and  piercing  three 
washers  at  one  time,  and  hardly  needs  any  explanation;  the 
explanation  given  in  connection  with  Fig.  2  sufficiently  ex- 
plains Fig.  4. 


Fi^.  3.    SCoclE,  after  having  been  run  through  the  Die  in  Fig.  4. 


Fig.  3  shows  a  section  of  the  stock  after  it  has  been  run 
through  this  die.  It  can  be  seen  that  the  holes  match  in  very 
closely  together,  and  that  very  little  stock  is  left.  It  is  also 
seen  that  the  three  holes  punched  are  not  in  a  straight  line, 
in  so  far  as  the  width  of  the  metal  is  concei'ned.  This  is 
done  in  order  to  save  metal;  the  dotted  circle  F  is  merely 
drawn  to  show  that  wider  metal  would  have  to  be  used  if  the 
holes  were  in  a  straight  line. 

Fig.  5  shows  the  plan  of  a  die  for  blanking  and  piercing 
eight  washers  at  one  time.  The  pai-ts  which  are  numbered 
are  the  blanking  parts,  while  the  parts  that  are  lettered  are 
the  piercing  parts  of  the  die.  This  die  is  laid  out  similarly  to 
Fig.  4,  with  the  exception  that  there  is  provision  for  eight 
blanks  instead  of  for  three.  Fig.  6  shows  a  section  of  stock 
ai'ter  it  has  been  run  through  this  die.  To  give  a  better 
idea  as  to  how  the  blanks  are  punched  out  in  the  manner 
shown,  the  sixteen  holes  in  the  metal  from  which  blanks 
have  been  cut  are  numbered  and  lettered  the  same  as  the 
die.  It  should  be  understood  that  the  metal  is  fed  through 
in  the  usual  way,  which  is  from  right  to  left,  and  that  the 
14-inch  holes  are  first  pierced  out,  before  the  %-inch  blanks 
are   cut. 
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Pier.  4.    Plan  View  of  Die  for  Punching  three  Washers. 

By  referring  again  to  Fig,  5.  the  layout  for  cutting  two, 
three,  four,  five,  six  and  seven  blanks  can  be  determined. 
The  parts  numbered  and  lettered  1 — A  and  5 — E  are  the  lay- 
out for  two  blanks.  For  three  blanks:  1 — A,  2 — B,  and  5 — E. 
For  four  blanks:  1— A,  2 — B,  5 — E,  and  6 — F.  For  five 
blanks:  1— A,  2— B,  3— C,  5— £,  and  6— F.  For  six  blanks: 
1— A,  2— B,  3— e,  5— £,  6— F  and  7— G.  For  seven  blanks: 
1— A,  2— B,  3— C,  4— D,  5— £,  6— F,  and  7— G. 

The  die  bed  used  for  holding  the  die  in  Fig.  5  in  position 
when  in  use  should  have  its  dovetail  channel  running  In  the 


direction  KL,  while  the  dovetail  channel  for  the  dies  shown  in 
Fig.  2  and  4  should  run  in  the  direction  FG.  The  reason  for 
this  is  the  longer  bearin.g  surface  for  the  dovetail  obtainable 
by  such  arrangement. 

It  should  be  remembered  that  all  holes  in  dies  of  this  kind 
are  lapped  or  ground  to  size  after  hardening;  they  should  be 
perfectly  round  and  have  1  degree  clearance.  In  some  shops 
the  holes  are  left  sti-aight  for  Vi  inch,  and  then  tapered  off  2 
degrees. 

An  important  point  to  bear  in  mind  in  making  the  punch 
is  to  have  a  perfect  "line  up."  It  may  not  be  generally  known, 
but  it  is  nevertheless  a  fact,  that  blanking  tools  that  blank, 
or  that  pierce  and  blank  two  or  nioi'e  blanks  at  one  time, 
will  run  longer  without  sharpening,  cut  cleaner  blanks,  and,  in 
fact,  give  all  around  better  results,  if  the  punches  are  a  per- 
fect "line  up"  with  the  die  than  if  they  are  lined  up  in  the 
so-called  "near  enough"  way. 

Perhaps  some  one  will  ask,  "What  is  meant  by  a  perfect 
line  up?" 


Fig.  5.    Plan  Vie'W  of  Die  for  Punching  eight  Washers. 

A  perfect  line  up  as  referred  to  in  the  above  is  a  line  up 
that  will  allow  a  punch  that  consists  of  two  or  more  punches 
to  enter  the  die  the  same  as  if  the  punch  consisted  of  just 
one  punch. 

The  advantage  of  the  perfect  line  up  over  the  other  is  that 
when  in  use  the  punches  do  not  come  in  too  close  contact 
with  the  edge  of  the  die.  They  enter  the  die,  but  do  not 
bear  against  the  edge  in  such  a  way  as  to  dull  the  die,  or 
round  over  the  sharp  cutting  edge  of  the  punch. 

A  punch  that  is  almost  a  perfect  line  up  will  enter  the  die, 
but  it  requires  more  force  to  make  it  enter.  Why?  Because 
in  entering  one  of  the  punches  for  instance,  rubs  hard  against 
the  side  of  the  die,  and  if  set  up  in  the  press  and  allowed  to 
run,  that  punch,  no  matter  how  small,  will  dull  the  edges  of 
the  die  as  well  as  the  edge  of  the  punch  itself.  The  result 
is  that  the  press  must  stand  idle  while  the  tools  are  being 
sharpened,  and  if  the  real  cause  of  the  trouble  is  not  remedied 
it  is  "the  same  old  thing"  over  and  over  again. 

Just  a  few  words  in  regard  to  making  the  punch.  In  mak- 
ing the  punch,  the  punches  must  be  made  so  that  they  will 
fit  the  die  not  too  loose,  nor  too  tight.  The  blanking  punches 
are  hardened  and  ground  to  size.    The  taper  shank  is  finished 
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to  size  after  hardening,  so  that  when  the  punches  are  driven 
into  the  punch  bacli  they  will  stand  straight  and  not  lean  to 
one  side. 

In  laying  out  the  dovetail  punch  back,  first  clamp  the  back 
central  on  the  face  of  the  die.  This  is  done  so  that  when 
the  punches  are  driven  in  position  in  the  punch  back,  and  set 
central  in  the  ram  of  the  press,  ready  to  be  used,  no  shifting 
is  required  in  order  to  make  the  punch  line  up  with  the  die, 
which  is  keyed  in  the  center  of  the  die  bed. 


Fig.  e.    stock,  after  having  been  run  through  the  Die  in  Fig.  5. 


After  clamping  the  punch  back  in  this  position,  the  blank- 
ing part  of  the  die  nearest  the  end  is  scribed  on  the  face  of 
the  punch  back.  Do  not  scribe  all  the  holes  and  rely  upon 
finding  the  center  of  each  circle  thus  scribed  with  a  pair  of 
dividers,  and  then  true  up  these  centers  on  a  faceplate  in 
order  to  get  perfect  line  up;  this  method  increases  the  chances 
of  error,  especially  when  there  are  six  or  eight  punches  to  be 
set  in  position.     A  better  way  is  to  scribe  one  circle  as  stated 


BLANKING  PUNCH 


Pig.  7.    Punch  Back,  "with  Punches  Inserted. 

above,  and  remove  the  punch  back  from  the  face  of  the  die; 
find  the  center  of  the  circle  scribed;  true  up  this  center,  and 
drill  and  bore  out  the  hole  to  fit  the  taper  shank  of  the  blank- 
ing punch. 

Fig.  7  shows  how  a  punch  of  this  kind  is  made.  The 
punch  as  shown  is  used  with  the  die  shown  in  Fig.  2.  After 
the  hole  is  bored  to  size,  the  already  finished  blanking  punch 
is  driven  in  tight  in  the  manner  shown.  Two  narrow  paral- 
lels say  Vi  X   ?4  inch  are  now  laid  on  the  face  of  the  punch 


back,  and  the  blanking  part  of  the  die  that  corresponds  with 
the  punch  driven  in  is  slipped  over  the  same,  until  the  face 
of  the  blanking  die  rests  upon  these  parallels,  after  which  the 
die  is  clamped  tightly  thereon.  The  next  hole  is  now  trued 
up  with  a  test  indicator  until  the  hole  runs  dead  true.  The 
die  is  then  removed,  and  the  hole  for  the  taper  shank  is 
worked  out,  and  the  punch  driven  in.  Where  there  are  more 
punches  to  be  set  in.  the  same  method  is  used  until  they  are 
all  in  position.  This  insures  a  perfect  line  up,  providing  that 
ordinary  care  and  precaution  has  been  used  in  doing  the  work. 

In  boring  out  these  holes  it  is  best  to  use  a  bolster  having 
a  dovetail  channel,  and  to  hold  the  punch  back  in  position 
with  a  key. 

This  is  better  than  using  straps  to  fasten  the  punch  back  to 
the  faceplate,  as  the  straps  are  likely  to  interfere  with  the 
parallels  and  the  die,  when  locating  the  exact  position  for  the 
holes  to  be  bored. 

In  locating  the  position  for  the  piercing  punches  it  some- 
times happens  that  the  holes  are  so  small  that  they  cannot  be 
bored.  The  holes  are  then  transferred  by  a  drill  that  runs 
true  and  is  the  same  size  as  the  holes  in  the  piercing  die,  the 
die  being  used,  so  to  speak,  as  a  drill  jig. 

Fig.  7  shows  how  the  piercing  punches  are  held  in  position. 
The  punches  are  made  of  drill  rod,  and  are  prevented  from 
pushing  back  by  hardened  blind  screws  as  shown.  If  thin, 
soft  metal  is  used,  the  method  for  holding  the  two  pilot  pins 
in  position  shown  in  the  article  "Making  a  Blanking  Die,"  in 
the  June  issue,  may  be  employed,  or  the  method  shown  in 
Fig.    7. 

When  the  piercing  punches  are  made  and  held  in  position 
as  shown  in  Fig.  7,  a  spring  stripper  is  sometimes  used,  and 
is  fastened  to  the  punch  back,  and  the  holes  tor  the  piercing 
punches  in  this  stripper  are  made  a  sliding  fit.  in  order  to 
prevent  the  punches  from  springing  or  shearing.  When  the 
ordinary  form  of  stripper  is  used,  the  piercing  holes  are  also 
made   a   good   sliding  fit. 

Spoiled  work  is  probably  inevitable  in  every  shop,  and  it  is 
a  considerable  problem  to  handle  it  in  a  way  that  shall  be 
just  to  the  workmen  and  still  protect  the  interests  of  the 
concern.  Some  men  are  careless,  and  if  they  make  a  mistake 
which  spoils  a  piece  of  work,  the  incident  soon  passes  out  of 
their  minds,  and  repetitions  are  common.  But  it  is  one  thing 
to  make  a  mistake  that  spoils  a  piece  of  work  and  another  to 
have  it  well  advertised  to  the  rest  of  the  men  in  the  shop.  A 
conscientious  workman  earnestly  endeavors  to  avoid  spoil- 
ing work,  and  if  such  a  mishap  does  befall  him  no  one  regrets 
it  more  than  he,  and  even  the  most  careless,  happy-go-lucky 
chap  shares  his  keen  regret  to  some  extent,  at  least,  when  the 
fact  is  made  semi-public  in  a  way  that  is  followed  in  a  certain 
New  York  State  establishment.  Whenever  a  job  is  spoiled  in 
this  shop  it  is  carefully  ticketed  with  the  name  of  the 
"spoiler,"  date,  circumstances,  cost,  etc.,  and  is  then  promi- 
nently exhibited  in  a  so-called  "graveyard"  for  a  certain  num- 
ber of  weeks,  to  be  there  seen  and  sarcastically  commented 
on  by  the  other  workmen.  The  frantic  efforts  of  these  men 
to  avoid  this  form  of  "burial"  are  well  worthy  of  a  nobler 
object,  oftentimes,  it  is  said,  and  it  is  claimed  that  salutary 
effects  of  the  scheme  are  most  marked. 


Xo  improvement  in  blast  furnace  practice  made  in  recent 
years  is  likely  to  be  of  such  far-reaching  importance  as  the 
application  of  the  dry  blast,  developed  by  Jlr.  Gayley.  It  was 
discovered  that  the  variations  in  humidity  of  the  atmosphere 
were  largely  responsible  for  many  mysterious  troubles  in  blast 
furnace  practice.  The  application  of  the  refrigerating  prin- 
ciple to  the  blast  so  as  to  reduce  the  humidity  and  make  it 
uniform  was  a  long  step  forward  in  determining  uniform 
results.  A  recent  example  of  blast  drying  apparatus  installed 
is  that  of  the  E.  &  G.  Brooks  Iron  Co.,  at  Bird^boro,  Pa.  The 
De  La  Vergne  Machine  Co.,  New  York,  are  putting  in  refrig- 
erating machinery  of  350  tons  daily  capacity  for  drying  the 
blast,  the  air  being  passed  over  coils  of  pipe  containing  cold 
brine  or  ammonia.  All  excess  moisture  above  a  predetermined 
point  is  deposited  on  the  pipes,  the  part  remaining  being  prac- 
tically constant,  so  that  the  humidity  of  the  blast  is  uniform. 
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SPRING  SCREW  THREADING  DIES- A 
CRITICISM. 

I  was  greatly  interested  in  the  article  in  the  August  num- 
ber on  spring  screv/  threading  dies.  It  struck  nie  as  not 
being  written  from  a  practical  standpoint,  for  while  most  of 
Mr.  Oberg's  points  are  plausibly  taken,  the  difficulties  en- 
countered in  the  use  of  such  dies  are  somewhat  different 
both  in  cause  and  effect  from  those  he  enumerates.  As  one 
who  has  had  considerable  experience  in  both  making  and 
using  them,  the  writer  would  like  to  give  his  views. 

In  the  first  place,  screw-machine  operators  who  are  look- 
ing for  extreme  accuracy  in  the  form  of  the  threads  do  not 
use  the  spring  die  but  prefer  the  so-called  "button"  die,  which 
is  easy  to  manufacture  and  which  will  give  almost  faultless 
results  w'hen  used  on  high-grade  machines  by  an  experienced 
man.  The  chief  objection  to  its  use  is  that  it  will  not  stand 
the  abuse  which  the  spring  die  will  and  once  it  is  seriously 
injured  cannot  be  made  to  do  satisfactory  work  atterward, 
making  the  loss  on  dies  heavy  when  used  on  rough  work  or 
on  machines  that  are  abrupt  or  inaccurate  in  their  move- 
ments. A  button  die  would  hardly  stand  up  all  day  thread- 
ing open-hearth  steel  with  the  scale  still  on,  as  the  writer 
has  seen  the  other  type  do. 


Fig-  1-    Spring  Screw  Threading  Die. 

Mr.  Oberg's  method  of  making  the  perfect  die  by  taper 
bobbing  from  the  rear  would  be  all  right  if  we  could  rely 
en  perfect  hardening,  but  the  chances  are  that  when  his  die 
came  from  the  hardener  it  would  be  no  better  in  lead  or  form 
of  thread  than  the  die  hobbed  straight,  and  oversize.  If  such 
a  die  should  spring  in  0.002  inch  say,  it  would  have  to  be 
annealed,  rehobbed  and  rehardened  with  the  chance  of  the 
same  thing  happening  again,  or  else  lapped  out  to  correct 
size,  which  would  be  a  very  costly  job.  A  straight  die  hob- 
bed  oversize  under  the  same  conditions  would  still  be  over- 
size and  could  be  sprung  down.  At  the  same  time  the  error 
in  the  form  of  thread  due  to  springing  the  prongs  down  to 
size  need  not  be  over  one-third  of  a  thousandth  for  a  20- 
pitch  thread,  an  amount  which  would  not  be  noticed  except 
by  an  expert  gage  maker. 

Grinding  the  outside  of  spring  dies  is  not  practicable,  and 
under  manufacturing  conditions  is  impossible,  as  can  easily 
be  seen  when  we  take  lor  example  a  die  of  Xi,  inch  outside 


Fig.  2.    Effect  of  Improper  Hardening  of  Spring  Screw  Tiireading  Dies. 

diameter  for  cutting  a  5/32  thread.  It  would  have  to  be 
screwed  on  to  a  5/32  threaded  arbor  with  just  enough  tension 
to  hold  it,  but  not  enough  to  spring  the  die — a  condition 
which  could  hardly  be  met  without  making  the  die  with  lugs 
on  the  end  of  the  prongs  for  a  clamp  ring,  said  lugs  to  be 
ground  off  after  the  die  was  finished. 

The  principal  troubles  encountered  in  the  manufacture  of 
these  dies  are  due  to  improper  handling  of  the  die  in  harden- 
ing and  are   three  in  number,   as   follows:     First,   imperfect 


lead,  due  to  unequal  lengthening  or  shortening  of  the  prongs 
which,  with  poor  steel,  is  sometimes  so  bad  as  to  spoil  the 
dies;  second,  springing  out  of  the  prongs  in  a  curve  so  that 
when  closed  down  to  size  the  die  cuts  a  taper  thread  the 
length  of  the  thread  in  the  die,  making  it  impossible  to  thread 
up  near  a  shoulder;  third,  twisting  of  the  prongs  so  that 
when  closed  down  the  contact  with  the  piece  to  be  threaded 
is  not  on  the  cutting  edge  of  the  teeth,  but  is  back  of  it,  caus- 
ing a  drag  which  always  makes  a  rough  thread  and  some- 
times breaks  off  the  screws. 

The  first  trouble  is  not  much  to  be  feared  where  good  steel 
is  used  and  the  proper  temperature  is  obtained  in  hardening. 
The  second  and  third  are 
caused  by  the  way  the  die  is 
heated  and  dipped,  in  connec- 
tion with  the  peculiar  shape 
of  the  back  end  of  the  prong 
where  the  milling  cut  leaves 
off.  as  shown  in  Fig.  1.  The 
die  should  never  be  heated 
back  of  the  line  a  b  where  the 
curve  begins,  and  need  not  be 
hot  enough  to  harden  back 
of  line  c  d  at  the  end  of  the 
teeth.  If  this  is  strictly  ad- 
hered to  the  die  will  come  out  practically  straight,  while 
on  the  other  hand  if  the  die  is  hardened  up  into  the  curve 
it  will  always  spring  badly  and  even  when  it  is  properly 
dipped,  if  it  is  heated  too  far  up,  the  hardening  will  run  up 
far  enough  to  cause  trouble.  Figs.  2  and  3  show  the  effect  of 
improper  hardening. 

Mr.  Oberg's  tables  are  good  as  far  as  they  go,  but  it  often 
happens  that  users  of  dies  wish  to  use  other  outside  diam- 
eters for  special  reasons.  In  such  cases  the  following  pro- 
portions will  be  found  to  work  well: 

The  length  should  be  2V,.  times  the  outside  diameter,  the 
flute  3/5  of  the  length,  and  the  finishing  hob  oversize  in  the 
proportion  of  0.01  inch  for  every  inch  of  the  outside  diam- 
eter. The  flutes  should  be  cut  with  a  60-degree  mill  for  a 
three-fluted,  or  a  45-degree  mill  for  a  four-fluted  die,  and 
should  be  cut  clear  through,  as  the  tie  left  by  not  cutting 
through  is  of  no  value  if  the  die  is  properly  hardened;  it  is 
also  hard  to  grind  out  without  drawing  the  temper.  No  ma- 
chinist would  try  to  turn  iron  or  steel  in  a  lathe  with  a  tool 


Fig.  4.    Clamp  CoUars  for  Spring  Screw  Threading  Dies. 

having  no  top  rake  and,  on  the  same  principle,  for  wrought 
iron  and  steel,  the  cutting  edge  of  the  die  should  always  be 
milled  ahead  of  the  center  in  the  proportion  of  1/64  for  every 
%  inch  of  the  diameter  of  the  thread.  For  rod,  brass  and 
other  similar  material  of  a  low  tensile  strength,  more  satis- 
factory results  may  be  obtained  by  fluting  the  dies  on  the 
center. 

The  taper  closing  ring  is  a  hobby  with  some  operators,  but 
has  the  objection  that  when  used  on  automatics  the  amount 
of  drive  necessary  to  close  the  die  is  not  suflBcient  to  hold  it 
from  throwing  the  ring  off  when  indexing,  and  it  is  nothing 
uncommon  to  see  it  tied  back  with  a  piece  of  string,  cramping 
the  die  out  of  shape.  In  Fig.  4  are  shown  two  forms  of 
clamp  collars  which  work  well  and  which  are  superior  to  the 
one  most  commonly  used.  E.  A.  Johxson. 

Hartford,  Conn. 

*     *     * 

First  class  office  buildings  in  lower  New  York  cost  about 
40  cents  per  cubic  foot  and  rent  for  $1  to  ?1.20  per  square  foot 
yearly. 
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A  POWERFUL  HOMEMADE  BLOTTER. 

Several  years  ago  Mcintosh.  Seymour  &  Co.,  Auburn,  N.  Y., 
felt  the  need  for  a  vertical  planer  or  slotter  of  large  capacity 
to  be  used  on  the  large  vertical  and  horizontal  engine  work 
which  they  are  engaged  in.  Not  finding  the  kind  of  tool  on 
the  market  that  they  required  they  re- 
solved to  build  it.  and  the  result  is  a  very 
creditable  home-made  tool  containing  a 
number  of  interesting  features.  The  ma- 
chine has  fulfilled  all  expectations  and  is  a 
powerful  tool  in  action.  It  is  particularly 
well  adapted  to  facing  off  the  ends  of  ver- 
tical engine  frames  or  columns,  the  floor 
plate  in  front  having  ample  capacity  for 
the  largest  sizes  yet  built  by  the  company. 
and  this  means  7.500  H.  P.  The  general 
appearance  of  the  tool  is  shown  in  Figs.  1 
and  3,  Fig.  1  showing  it  at  work  on  the 
flanges  of  a  large  vertical  engine  cylinder. 
The  line  drawings.  Figs.  2.  4  and  5,  to- 
gether with  the  following  dimensions  will 
give  a  fair  idea  of  the  design  and  construc- 
tion. 

The  cross-rail  carrying  the  two  tool  sad- 
dles is  operated  by  a  screw  4%  Inches  dia- 
meter, lo  inch  pitch,  triple  thread,  giving 
1%  inch  lead.  The  nominal  stroke  is  10 
feet  and  the  length  of  the  cross-rail  is  10 
feet  1  inch.  The  feed  of  either  head  or 
saddle  on  the  cross-rail  is  7  feet,  and  each 
head  has  independent  cross  power  feed. 
The  screw  nut  is  16  inches  long  and  is 
made  of  babbitt  in  halves.  These  halves 
are  forced  into  a  cast-iron  sleeve  and  keyel 
in  place.  This  construction  has  always 
worked  very  satisfactorily,  giving  no 
trouble  whatever. 

The  screw  thrust  is  taken  on  a  double 
roller  thrust  bearing.  The  rolls  are  cylin- 
drical instead  of  conical  shape,  which 
would  be  called  for  to  make  themtheoreti 
cally  correct,  but  they  have  never  given 
any  trouble  although  the  speed  of  the  screw 
on  the  reverse  runs  up  to  4.50  revolutions 
per  minute.  The  bearing  is  designed  for  a 
tool  thrust  of  20.000  pounds,  and  the  actual 
thrust  of  the  screw  due  to  the  inertia 
of  the  moving  parts  at  the  beginning  of 
every  reverse  stroke  amounts  to  more  than 
25,000    pounds.      The    vertical     movement 


of  the  cross-rail  is  reversed  by  tappets  similar  to  an  ordinary 
planer,  these  being  arranged  to  actuate  the  belt  shifter  by 
means  of  which  the  actuating  screw  is  reversed.  These  tap- 
pets are  counterbalanced  and  their  position  can  be  altered 
quickly  by  means  of  two   cranks  at  the  floor  and  geared  to 


Fig.  1.    Slotter  at  W^ork  on  Cylinder  Casting. 


Fig.  2.    Saddle  of  Slotter, 
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the  tappet  shifting  screws  so  that  a  quiclv  and  convenient 
adjustment  of  both  ends  of  the  stroke  can  be  made  while  the 
machine  is  running.  This  tappet  shifting  mechanism  will  be 
noticed  in  the  side  view  of  Fig.  5.  The  carriage  carrying  the 
cross-rail  is  counterbalanced.  The  counterbalance  weighs 
23,000  pounds  and  is  situated  inside  the  column,  being  car- 
ried by  wire  ropes  running  over  sheaves.  It  was  found  that 
the  inertia  of  the  counterbalance  at  reversing  amounted  to 
more  than  its  weight  and  it  was  necessary  to  increase  the 
number  of  ropes  carrying  the  counterbalance  sufficiently  to 
allow  for  this  in  order  to  secure  freedom  from  Lrealung  tho 
ropes. 

The  column  has  a  forward  and  backward  feel  of  about 
four  feet  and  in  addition  to  the  regular  power  feed  it  has  a 
rapid  power  feed  for  bringing  the  machine  up  to   the  work, 

this  feed  carrying  with  the  column  all  the 

operating  mechanism,  including  the  motor. 

The    column    feed    and   both    saddle    cross 

feeds  can  be  operated  from  either  side  of 

the    machine    by    hand,    using    stationary 

ratchet    levers    at    the    floor.     The    saddle 

feeds  can  also  be  operated  by  hand  ratchets 

situated   on   the   cross-rail   near   the   work. 

In  addition   to   these   feeds   a  short  move- 
ment of  about  4  inches  is  provided  in  the 

tool-heads   for   advancing  the   tools   to   the 

work.     The  details  of  this  are  included  in 

the  view  of  the  saddle,  Fig.  2.    Fig.  2  shows 

a  relief  gear  for  clearing  the  tool  on  the 

return  stroke  which   does  not  now  appear 

in  the  machine  for  the  reason  that  it  was 

discarded  after  being  built,  it  having  been 

broken  by  feeding  the  saddle  too  far  out 

on  the  cross-rail  and  considerable  change  of 

design  being  necessary  to  avoid  recurrence 

of  the  accident. 

The  machine  is  driven  by  a  25  H.  P.  Gen- 
eral Electric  motor  arranged  so  that  speeds 

can  be  ranged  from  550  to  750  revolutions 

per  minute,  these  speeds  giving  a  cutting 

speed  of  from  12  to  20  feet  with  a  return 

speed  geared    3    to   1.     The   machine    will 

work  with  cuts   from  1%   to  1%   inch  on 

both  tools  with  feeds  up  to  %   inch  with- 
out  showing  any  weakness  or  trembling; 

feeds  over  1-10  inch  are  not  desirable,  how- 
ever,  on   account   of   the   tendency   of   the 

tool   to  break  out   the  casting  at  the   enil 

cut.     Its  weight  is  222,000  pounds. 

CASEHARDENING  WROUGHT 
IRON.* 

Wrought  iron  is  nearly  pure  decarbon- 
ized iron  and  is  not  possessed  of  the  prop- 
erty of  hardening.  Articles  made  from 
wrought  iron  may  be  externally  converted 
into  steel  without  depriving  the  interior  of 
its  natural  character  of  structure.  The 
process  is  called  "casehardening." 

The  object  of  casehardening  is  to  obtain  an  external  steel 
encasement  with  a  core  of  fibrous  iron  in  the  center.  The 
effect  is  produced  in  a  perfectly  air-tight  box  with  animal 
carbonizing  matter.  The  box  should  be  made  of  plate  or  cast 
iron  from  ^o  to  1  inch  thick,  the  size  and  thickness  of  the 
box  depending  on  the  articles  to  be  operated  upon.  The  arti- 
cles are  put  in  the  box  in  alternate  layers  with  the  carboniz- 
ing ingredients,  commencing  at  the  bottom  of  the  box  say 
with  a  layer  of  granulated  bone  1  inch  thick;  upon  this  a 
layer  of  the  articles  is  placed,  then  another  layer  of  bone 
about  %  inch  in  thickness,  and  so  on  until  the  box  is  nearly 
filled,  finishing  with  a  layer  of  bone  on  top  of  the  articles, 
which  should  be  1  inch  deep  so  as  to  well  protect  the  first  or 
top  layer  of  articles  and  prevent  blistering.    The  packing  com- 


pleted, the  lid  is  put  on  and  hermetically  sealed  or  luted  with 
loam  or  fire-clay. 

The  box  or  boxes  are  now  placed  In  a  suitable  furnace.  The 
furnace  should  give  a  uniform  heat  of  about  1350  degrees  F. 
Overheating  is  injurioas,  and  will  crystallize  or  make  the 
articles  brittle.  In  heating  wrought  iron  for  casehardening 
there  are  several  considerations,  the  principle  ones  being  heat 
and  duration  of  time  for  carbonization,  same  being  governed 
by  the  size  or  bulk  of  the  work  to  be  casehardened. 

Heating  in  point  of  importance  stands  first,  for  if  the 
primary  cause  of  bad  casehardening  could  be  traced,  its  origin 
m  a  majority  of  cases  would  be  found  in  bad  heating.  There 
is  no  operation  connected  with  casehardening  which  requires 
more  watchfulness  and  gives  more  anxiety  than  proper  heat- 
ing.   It  may  therefore  repay  us  to  examine  with  care  the  con- 


«  Abstract  from  a  paper  read  by  Mr.  George  F.  Hinkens  before  the  Inter- 
national Railroad  Blacksmiths'  Association  Convention,  Chicago,  111., 
August  21-23, 19W. 


Fig.  3.    General  Vie-w  of  Slotter  and  Floor  Plate. 

ditions  to  be  observed  in  obtaining  results.  The  heat  must  be 
constant  and  uniform  and  should  never  exceed  1350  degrees  F., 
for  the  degree  of  heat  will  have  a  bearing  on  the  fibrous  struc- 
ture of  the  material.  A  high  and  excessive  heat  will  render 
the  material  brittle  and  if  the  article  is  light  in  structure  it 
is  apt  to  break  easily  in  service;  therefore,  it  behooves  us  not 
to  overheat  or  unevenly  heat  articles  to  be  casehardened.  Con- 
sequently keep  the  furnace  at  a  regular  or  constant  tempera- 
ture, for  if  the  articles  to  be  casehardened  are  overheated  the 
damage  is  done  in  so  far  as  a  fibrous  structure  is  concerned; 
the  article  is  hard  but  the  interior  is  brittle  and  crystalline 
when  it  should  be  fibrous  and  showing  a  dark  or  black  ap- 
pearance of  its  natural  structure  with  a  fine  grained  surface 
analogous  to  tool  steel. 

Where  I  am  employed  we  do  a  great  deal  of  caseharden- 
ing, all  of  which  is  done  under  my  supervision  and  direction. 
We  caseharden  as  high  as  five  tons  of  wrought  material  in  24 
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Fig.  6.    Side  and  Rear  View  of  Slotter. 
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hours,  same  requiring  ten  furnaces.  We  are  exceedingly  par 
ticular  about  the  heat  treatment,  as  much  so  as  we  are  in  the 
heat  treatment  of  tool  steel  when  tempering. 

The  furnace  is  an  important  factor.  An  oil  or  gas  furnace 
to  work  successfully  should  be  so  constructed  as  to  secure 
proper  mixture  of  gases,  a  thorough  and  even  combustion  in 
every  part  of  the  furnace.  The  furnace  should  be  constructed 
with  roof  arched  throughout  its  entire  length  in  order  that 
the  heat  may  be  reflected  directly  and  uniformly  upon  the 
boxes.  The  passage  to  the  chimney  is  formed  underneath  the 
hearth,  causing  a  down  draft,  the  action  being  to  throw  the 
heat  down  upon  the  boxes.  There  are  six  flues,  separated 
from  each  other  at  the  end  farthest  from  the  fire  place.  These 
flues  run  parallel  toward  the  fireplace  or  cumbustion  chamber 
where  they  are  connected  downward  with  the  main  flue  under 
ground,  thence  into  the  chimney. 

It  will  be  seen  that  this  arrangement  of  furnace  insures  as 
nearly  as  possible  an  even  he?t  throughout  every  square  inch 
of  heating  parts  of  furnace.  The  furnace  thus  described  can 
be  heated  with  either  oil  or  gas  and  has  a  capacity  of  eight 
boxes  12  inches  wide,  20  inches  long,  and  8  inches  high.  The 
size  of  the  box  is  of  course  governed  by  the  size  of  the  articles 
to  be  casehardened. 

A  quick  method  for  casehardening  consists  in  heating  the 
material  to  be  hardened  to  a  red  heat  and  submerging  in  a 
bath  of  molten  cyanide  of  potash  or  potassium,  leaving  it  in 
from  one  to  five  hours,  according  to  bulk  of  material  to  be 
hardened.  Cyanide  of  potassium  gives  off  poisonous  fumes, 
consequently  the  vessel  containing  it  should  be  placed  in  a 
furnace  with  a  draft.  This  method  is  dangerous  for  the  op- 
erators and  should,  if  used  at  all,  be  used  in  a  very  careful 
manner. 

AN  EXPOSITION  OP  SAFETY  DEVICES. 

The  American  Institute  of  Social  Service  will  hold  in  New 
York  City,  in  January  next,  an  exposition  of  devices  for  safe- 
guarding the  lives  and  limbs  of  working  men  and  women, 
and  for  preventing  accidents  under  the  ordinary  conditions  of 
life  and  labor  to  which  the  general  public  is  exposed.  This 
will  be  the  first  Exposition  of  the  kind  in  this  country,  and 
It  is  surprising  to  note  how  far  behind  other  nations  we  are 
in  this  respect.  As  far  back  as  18S9  there  was  a  German  ex- 
position for  the  prevention  of  accidents.  In  1893  an  expo- 
sition of  this  nature  was  held  in  Amsterdam,  and  since  then 
there  have  been  several  similar  expositions  in  continental 
Europe  and  in  Canada.  As  an  outgrowth  of  these  national 
movements  there  have  been  organized  several  Museums  of 
Security;  one  at  Vienna  in  1890,  one  at  Amsterdam  in  1S93, 
one  at  Munich  in  1900,  one  at  Berlin  In  1901,  and  one  at 
Paris  in  1905,  and  Russia,  which  we  are  inclined  to  look  upon 
as  semi-barbarous,  has  recently  established  a  museum  on  a 
large  scale  in  Moscow. 

That  these  expositions  and  museums  have  been  of  real 
value  to  their  respective  countries  is  evinced  by  a  comparative 
study  of  the  number  of  accidents  in  Europe  and  in  America, 
which  shows  that  for  the  same  number  of  men  employed  in  a 
given  trade,  we  have  from  two  to  nine  times  as  many  acci- 
dents as  they  have  in  European  countries.  It  is  estimated 
that  the  casualties  of  our  industrial  army  in  the  United  States 
are  at  least  fifty  per  cent  greater  every  year  than  the  total 
number  of  killed  and  wounded  during  the  late  Russo-Japanese 
■war.  Such  conditions  can  exist  only  through  general  ignor- 
ance of  their  reality,  and  it  is  for  the  purpose  of  educating 
the  public  to  an  appreciation  of  the  actual  situation  and  the 
means  of  its  improvement  that  the  Exposition  of  Safety  De- 
vices is  to  be  held. 

The  interest  of  manufacturers  generally  is  solicited,  as  well 
as  that  of  organizations  whose  special  function  is  to  Improve 
the  conditions  of  labor,  and  a  widespread  response  is  looked 
for  to  this  request  for  representation  in  the  nature  of  photo- 
graphs, descriptive  drawings,  models,  and  as  far  as  possible, 
the  devices  themselves  in  actual  operation.  Following  are 
some  of  the  groups  of  exhibits: 

Section  1. — Models,  photographs  and  drawings  of  scaffold- 
ing, as  well  as  the  personal  equipment  of  workers  in  build- 
ing trades.  2.  Protective  devices  for  boilers,  water  gages, 
■signal  apparatus,  boiler  and  pipe  valves;    also   protective  de- 


vices for  electrical  machinery  and  acetylene  apparatus.  3. 
Protective  devices  for  motors  and  power  transmitters,  devices 
for  turning  on  power  and  shutting  it  off,  belt  connection, 
couplings,  etc.  4.  Fire  protection  and  the  prevention  of  ex- 
plosions. 5.  First  aid  to  the  injured.  6.  Mining  and  quarry- 
ing; devices  in  use  on  stone  crushing  machinery,  etc.  Stor- 
ing of  explosives.  7.  Metal  industry;  safety  devices  for  metal- 
working  machinery.  8.  Textile  industry:  safety  devices  for 
looms,  carding,  etc.  9.  Leather  and  paper  industry:  safety 
devices  for  paper  cutting,  stamping  and  moulding  machinery. 
10.  Safety  appliances  for  elevators  and  hoisting  apparatus 
models.  11.  Food  products:  safety  appliances  for  kneading 
machines,  rollers  and  cutters.  12.  Personal  equipment  of 
workingmen:  protective  spectacles,  respirators,  suits,  etc.  13. 
Workingmen's  dwellings.  14  and  15.  Housing:  models,  plans, 
photographs.  IG.  Ventilation.  17.  Models,  photographs  and 
plans  of  toilets,  dressing  and  living  rooms,  baths,  etc.  IS. 
Cooking:  demonstration  in  heating  food;  models,  plans,  photo- 
graphs. 19.  Other  social  betterment  institutions;  reports  of 
labor  departments,  industrial  arbitration  courts.  20.  Agricul- 
tural machinery;  safety  appliances  on  same,  demonstrated  by 
models  and  views.  21.  Lumber  industry:  safety  devices  for 
band  and  circular  saws,  planing  machinery,  etc.,  demonstrated 
by  models.  22.  Models,  photographs  and  plans  of  workmg- 
men's  industrial  betterment  institutions  of  all  kinds. 

Requests  for  information  regarding  space  should  be  made 
to  Dr.  William  H.  Tolman,  Director,  287  Fourth  Avenue,  New 
York.  .     .^     , 

The  remarkable  extent  to  which  the  use  of  electricity  for 
power  purposes  has  been  developed  in  the  industrial  plants  of 
the  country  will  be  nowhere  better  exemplified  than  in  the 
proposed  electrical  equipment  of  the  new  Gary,  Indiana,  plant, 
plans  for  the  building  of  which  were  recently  announced  by 
the  United  States  Steel  Corporation.  When  completed,  it  is 
estimated  that  the  plant  will  handle  substantially  5,000,000 
tons  of  ore  a  year,  and  produce  annually  approximately  2,500,- 
000  tons  of  steel.  There  will  be  sixteen  blast  furnaces,  of  4oO 
tons  daily  capacity  each,  and  eighty-four  60-ton  basic  open- 
hearth  furnaces.  The  necessary  electrical  generating  equip- 
ment capable  of  handling  such  an  output  is  to  have  an  initial 
capacity  of  18,000  K.W.,  and  will  be  so  designed  that  exten- 
sions may  be  added  indefinitely  at  one  or  both  ends.  The 
initial  equipment  will  have  a  capacity  of  18,000  K.W.,  14,000 
K.W.  being  in  2,000-K.W..  25-cycle,  2,300-volt  units,  and  4,000 
K.W.  in  2})00-K.W.,  250-volt  direct-current  units.  These  gen- 
erators will  be  built  by  the  Allis-Chalmers  Company,  Milwau- 
kee, and  they  will  be  direct  coupled  to  nine  Allis-Chalmers 
horizontal  twin  tandem  gas  engines.  The  power  house  build, 
ing  for  the  present  is  to  be  approximately  700  feet  long  with 
a  span  in  the  main  building  of  88  feet.  An  18-foot  extension 
under  the  same  roof  through  the  entire  length  of  the  structure, 
has  been  planned  in  order  to  provide  the  necessary  room  for 
high-tension  switches.  The  power  house  will  be  located  imme- 
diately adjacent  to  the  blast  furnace  blowing  engine  houses, 
and  between  the  blast  furnaces  and  the  open-hearth  furnaces, 
most  advantageously  placed  tor  fuel  supply  and  for  securing 
a  minimum  length  of  transmission  lines  to  the  various  depart- 
ments using  electric  power. 

*  *     * 

New  York  City,  already  noted  for  its  skyscrapers,  is  to  have 
another  which  will  overtop  them  all  and  be  the  highest  struc- 
ture in  America.  It  is  the  Singer  Building  at  the  corner  of 
Liberty  St.  and  Broadway.  This  building  will  consist  of  a 
fourteen-story  building,  and  a  tower  G5  feet  square  and  612 
feet  high,  containing  forty-one  floors,  twenty-seven  being 
above  the  level  of  the  main  structure.  The  total  floor  space 
of  the  building  will  be  about  9%  acres  and  it  is  estimated 
that  when  fully  occupied  it  will  accommodate  about  6,000 
people.  The  height  of  the  tower  will  be  57  feet  greater  than 
that  of  the  Washington  Monument  and  will  be  not  far  from 
two  times  the  height  of  the  main  part  of  the  Park  Row  Build- 
ing, now  the  highest  office  building  in  the  world. 

*  *     * 

When  starting  a  nut  a  partial  turn  backwards  will  usually 
give  notice  when  the  thread  of  the  screw  and  of  the  nut  are 
at  the  right  point  for  engagement. 
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American  manufacturers  who  have  received  inquiries  from 
the  firm  of  A.  Baldini  &  Co..  Pontedera,  Italy,  are  requested 
to  communicate  with  this  office. 

SIMPLIFIED  SPELLING. 

With  characteristic  impetuosity  President  Roosevelt  has 
precipitated  a  sensation  in  the  publishing  world  by  Indors- 
ing the  so-called  Carnegie  simplified  spelling;  an  order  was 
sent  to  the  Public  Printer  directing  that  hereafter  all  messages 
from  the  president  and  all  other  documents  from  the  White 
House  shall  be  printed  in  accordance  with  the  rules  of  spell- 
ing adopted  by  the  Spelling  Reform  Committee,  headed  by 
Mr.  Brander  Matthews,  Professor  of  English  in  Columbia  Uni- 
versity. The  simplified  list  comprises  300  words.  One  of 
the  most  radical  changes  is  the  use  of  a  suffix  •'t."  for  "ed" 
in  certain  words,  as  for  example,  "addresst,"  '-blusht,"  "crost," 
"flxt."  "Through,"  "though,"  "thorough"  are  spelled 
"thru,"  "tho,"  "thoro,"  and  so  on. 

The  attitude  of  Machixery  towards  spelling  "reform"  will 
be  conservative;  su3h  words  that  seem  naturally  to  have  ar- 
rived at  the  state  where  silent  and  useless  letters  can  be 
eliminated,  will  be  spelled  in  the  simplified  form,  but  we  shall 
not  swallow  the  dose  prescribed  at  the  present  time  by  any 
means.  Rome  w\=is  not  built  in  a  day;  neither  has  English 
spelling  reached  its  present  status  by  one  leap.  Evolution  in 
language,  either  written  or  spoken,  is  just  as  real  as  in  any 
other  living  thing.  It  takes  place  slowly,  consistently  with 
the  growth  of  ideas  and  changing  conditions.  Hastening 
spelling  reform  by  decree  is  something  like  helping  a  chicken 
out  of  the  shell;  this  as  every  amateur  poultry  raiser  knows 
to  his  sorrow,  is  not  conductive  to  the  general  well-being  of 
the  chicken.  Left  to  its  own  way  the  change  comes  in  a 
natural  manner  without  injury,  but  time  is  necessary.  So 
we  believe  it  is  v,'ith  spelling  reform — or  better,  evolution. 

REGARDING  THE  WASTE  BASKET. 
Occasionally  we  receive  a  contribution  from  some  good- 
natured  correspondent  who  adds  a  postscript  saying  that 
should  his  communication  be  considered  unavailable,  to  simply 
consign  it  to  the  waste  basket.  Now.  this  is  just  one  thing 
that  we  dare  net  do.  Through  somewhat  bitter  experience 
we  have  learned  that  it  is  quite  unsafe  to  throw  away  any 
communication,  no  matter  how  apparently  trivial  it  may  be. 
unless  some  permanent   record  is  made  of  it.     Oftentimes   a 


communication  serves  as  the  means  of  fixing  a  date  for  an 
entirely  unrelated  subject,  etc.  We  are  struck  with  wonder 
at  the  loose  methods  of  some  concerns  which  follow  the  prac- 
tice of  answering  a  communication  by  writing  on  the  back. 
It  may  be  a  good  lazy  man's  method,  but  it  leaves  the  concern 
in  the  position  of  having  absolutely  no  record  whatever  of 
its  correspondence,  and  is  a  practice  which,  it  seems  to  us, 
no  concern  or  individual  can  safely  follow.  The  old  house- 
wife's rule,  "keep  a  thing  for  seven  years  and  you  will  find 
use  for  it,"  is  one  that  certainly  can  be  safely  followed  in 
the  office  in  regard  to  correspondence  and  written  communica- 
tions of  all  kinds,  with  the  additional  stipulation  that  after 
being  kept  seven  years  it  shall  be  put  in  some  place  not  en- 
tirely inaccessible  and  kept  another  seven  years. 

YOUNG  STUDENTS  AND  OLDER  ONES. 

Without  any  definite  information  to  guide  us,  we  might 
risk  the  estimate  that  fully  75  per  cent  of  the  readers  of  the 
Shop  Edition  of  Machixeby  are  under  twenty-eight  years  of 
age:  t'lie  proportion  for  the  Engineering  Edition  would  prob- 
ably be  somewhat  smaller.  It  is  the  experience  of  most  men 
that,  as  they  grow  older,  they  find  less  and  less  time  or  in- 
clination tor  studying  the  literature  of  the  business  by  which 
they  make  their  living.  This  condition  is  not  in  any  sense 
uncomplimentary  to  the  older  men.  It  is  due  to  the  natural 
laws  which  have  decreed  that  youth  shall  be  especially  the 
period  of  assimilation.  When  the  boy  first  enters  on  his  life 
work,  he  has  the  whole  unknown  field  before  him.  and  almost 
every  principle  and  process  cf  which  he  learns  or  hears, 
brings  with  it  the  freshness  of  novelty,  where  an  older  man 
sees  only  the  redressing  of  a  familiar  idea  in  a  new  garb- 
Besides  this,  the  work  of  the  beginner  is  usually  such  that 
his  mind  is  quite  free  to  busy  itself  in  the  acquisition  of 
knowledge,  while  the  demands  upon  the  more  matuie  min 
are  so  great  that  the  utmost  extent  of  his  waking  hours 
seems  insufficient  for  the  working  cut  of  the  problems  with 
which  he  has  to  do. 

No  one  engaged  in  mechanical  work  should  feel  satisfied, 
however,  until  he  has  learned  how  to  apply  himself  to  the 
acquisition  of  new  knowledge,  nor  should  he  ever  cease  to 
keep  himself  informed  of  the  latest  developments  in  the  field 
to  which  he  has  devoted  his  life.  If  he  has  surely  formed  the 
habit  of  study,  it  is  no  longer  necessary  that  he  should 
minutely  analyze  every  new  process  or  principle  of  which  he 
hears;  but  a  little  while  each  week  or  month  spent  with  the 
periodical  literature  of  his  business  will  give  him  an  oppor- 
tunity to  make  note,  mental  or  otherwise,  of  the  things  con- 
cerning w^hich  he  should  be  informed,  and  put  him  in  a 
position  to  thoroughly  investigate  any  subject  that  may  con- 
cern him  in  the  future. 

A  man  who  is  now  the  general  manager  of  a  great  rapid 
transit  system,  who  draws  what  is  probably  the  largest  salary 
ever  paid  in  such  a  position,  offers  an  excellent  example  of 
the  advantages  of  acquiring  the  habit  of  study,  and  keeping 
informed  of  contemporary  developments.  By  dint  of  close 
application,  he  had  made  his  way  from  a  menial  position  to  a 
place  as  master  mechanic  of  a  steam  operated  elevated  rail- 
way, which  he  managed  with  conspicuous  success.  It  became 
evident  to  the  directors  of  the  road  in  the  course  of  time, 
however,  that  it  would  soon  be  necessary  to  change  the  mo- 
tive power  from  steam  to  electricity.  With  this  change,  the 
previous  experience  and  knowledge  of  the  master  mechanic 
would  be  largely  valueless,  and  his  hold  on  his  position  would 
become  very  insecure.  That  official,  however,  doubtless  much 
to  the  surprise  of  his  superiors,  turned  out  to  be  an  authority 
on  the  subject  of  electrical  traction.  Keeping  in  touch  with 
ccntemporary  progress  in  his  field,  he  had  scented  the  coming 
change  from  afar,  and  had  employed  his  time  to  such  good 
purpose  that  he  was  able  to  convince  them  that  he  was  com- 
petent to  plan  and  superintend  the  proposed  improvements. 
In  a  word  he  "made  good"  in  his  old  position  with  the  new 
motive  power,  and  was  shortly  afterward  called  to  the  high 
place  he  now  occupies.  It  would  be  hard  to  find  a  better 
example  of  the  proper  attitude  for  the  mechanic  or  engineer 
to  assume  toward  the  changing  conditions  of  his  business  as 
he  grows  older. 
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GERMAN  MACHINE  TOOL  COMPETITION. 

The  enormous  increase  of  German  machine  tool  manufac- 
ture should  not  be  underestimated  by  American  machine  tool 
builders.  The  fact  that  the  Germans  do  not  appear  as  actual 
competitors  in  this  country  on  account  of  our  protective  tariff 
does  not  exclude  the  inference  that  they  will  be,  and  already 
are.  the  most  resourceful  of  all  our  competitors  in  the  foreign 
market.  The  export  of  German  machine  tools  in  1905  was 
more  than  three  times  as  great  as  in  1900.  The  import  of 
American  machine  tools  to  Germany  had  during  the  same 
period  decreased  so  that  in  1904  the  import  was  less  than 
half,  and  in  1905  about  30  per  cent  less  than  the  import  in 
1900.  The  decreased  imports  are  so  much  more  significant 
when  considering  that  the  German  tariff  on  machine  tools  is 
very  low,  amounting  to  only  five,  or  at  most  ten  per  cent  ad 
valorem. 

At  a  recent  meeting  of  German  machine  tool  builders  in 
Dusseldorf  the  confidence  in  their  increased  prestige  was 
plainly  in  evidence.  While  recognizing  that  only  a  few  years 
back  there  existed  an  "American  Danger"  to  the  German 
machine  tool  industry,  it  was  agreed  upon  that  this  danger 
was  now  a  thing  of  the  past,  provided  that  the  German  man- 
ufacturers continued  to  follow  the  path  outlined  by  their 
successful  American  competitors. 

While  there  is  no  doubt  but  what  American  machine  tool 
builders  will  manage  to  remain  in  the  lead,  it  may  be  well 
to  point  out  the  progress  made  in  Germany.  There  is  one 
distinctive  feature  about  all  German  machine  tools  which 
cannot  be  overlooked.  They  all  prove  that  there  was  a  defi- 
nite knowledge  of  mechanical  principles  involved  in  their 
design.  The  ingenuity  with  which  some  problems  have 
been  solved  is  surprising,  and  the  only  serious  objection  to  a 
great  majority  of  German  makes  of  machine  tools  is  the  lack 
of  recognition  of  the  requirements  of  the  operator.  Some, 
indeed,  require  far  more  skill  to  operate  than  can  be  ex- 
pected of  an  ordinary  machine  hand,  while  others  are  often 
to  the  highest  degree  "unhandy"  to  run.  To  remove  these 
obstacles  will  probably  be  the  next  move  of  our  German 
brethren,  and  then  their  competition  may  be  so  keenly  felt 
that  we  will  commence  to  discard  the  "cheap  labor"  which 
has  of  late  been  complained  of  as  taking  possession  of  our 
drafting  rooms,  and  once  more  return  to  the  maxim  that 
practical  experience  without  knowledge  of  mechanical  prin- 
ciples is  equally  inefficient  as  is  theoretical  knowledge  void 
of  practical  common  sense. 

"VS/ILL  THE  AUTOMOBILE  FOLLOW  THE 
BICYCLE  ? 

The  rise  and  decline  of  the  bicycle  was  a  phenomenon  well 
within  the  memory  of  most  readers.  The  building  of  bicycles 
and  tricycles  began  in  England  and  the  first  machines  im- 
ported into  this  country  attracted  much  attention.  The  writer 
remembers  one  aged  townsman  who  bought  an  English  tri- 
cycle at  a  cost  of  $250.  Its  advent  in  the  town  (about  twenty- 
five  -years  ago)  was  a  nine-days'  wonder  and  it  was  consid- 
ered of  sufficient  interest  and  novelty  to  warrant  giving  it  a 
place  of  honor  in  the  principal  exhibition  hall  of  the  county 
fair.  The  owner  had  the  right  of  way  on  the  sidewalk  of  the 
town,  where  he  could  often  be  seen  gravely  propelling  himself 
on  sunny  afternoons,  kindling  envy  in  the  hearts  of  small  and 
large  boys  alike.  He  had  a  wide  plank  walk  laid  at  consider- 
able expense  around  his  large  garden,  where  in  dignified  re- 
tirement he  could  take  exercise  runs  without  the  annoyance 
of  being  so  much  on  public  exhibition.  Within  a  few  years 
after,  bicycles  were  owned  by  thousands,  and  every  city,  town 
and  hamlet  had  its  quota.  Century  runs  were  the  thing  and 
holidays  and  Sundays  were  given  up  to  bicycle  riding  by  a 
large  part  of  the  population.  To-day  it  might  almost  be  said 
that  the  bicycle  is  again  something  of  a  curiosity.  In  many 
towns  it  is  rarely  seen  on  the  streets  and  is  mostly  used  by 
messenger  boys  and  others  in  business.  In  short,  its  use  for 
pleasure  has  been  very  largely  abandoned. 

The  automobile  has,  in  a  sense,  displaced  the  bicycle,  and 
in  view  of  the  experience  of  the  bicycle  many  are  asking 
themselves  if  the  same  waxing  and  waning  of  popularity 
will  not  be  its  fate.     It  seems  somewhat  Improbable  that  as 


a  vehicle  for  mere  pleasure  it  can  long  continue  to  have  the 
great  vogue  that  it  now  enjoys.  The  first  cost  of  the  higher 
powered  maciiines  and  the  succeeding  expenses  put  them  out 
of  Ihe  reach  of  most  men;  many  who  are  now  enjoying  an 
automobile  have  discounted  the  future  in  order  to  do  so.  The 
memory  of  the  bicycle  century  runs  is  recalled  on  seeing  an 
automobilist  tearing  through  the  country  at  railroad  speed, 
going  nowhere  in  particular  and  seeing  nothing  as  he  goes. 
This  is  to  say  the  least  unprofitable,  and  anything  which 
yields  no  profit  and  little  pleasure  is  bound  to  be  ephemeral 
in  its  popularity.  We  have  always  believed  that  the  larger 
use  of  the  automobile  is.  or  shoulii  be,  as  a  commercial  vehi- 
cle for  handling  goods  that  are  now  largely  drawn  on  trucks, 
and  for  the  general  sober  business  of  the  day.  Unless  it  can 
make  good  for  such  purposes  we  may  see  the  automobile  be- 
come one  of  the  "has  beens"  in  comparatively  few  years. 

THE  PLAT  ON  THE  TOP  OP  SHARP  V-THREADS. 

While  theoretically  the  sharp  V-thread  is  not  flatted  on 
the  top  of  the  thread,  it  has,  on  account  of  practical  reasons, 
become  necessary  to  provide  this  kind  of  thread  with  a 
slightly  flatted  portion.  In  the  first  place,  it  is  very  difficult 
to  produce  a  perfectly  sharp  edge  on  the  top  of  the  thread, 
and,  in  the  case  of  a  tap,  the  sharp  edge  would  be  very  likely 
to  be  impaired  in  hardening,  leaving  the  top  of  the  thread 
less  perfect  than  if  provided  with  a  slight,  uniform  flat.  In 
the  second  place,  the  sharp  edge  would  wear  away  very  rap- 
idly, both  in  the  case  of  a  tap  and  a  screw,  and  as  the  wear 
could  not  be  expected  to  be  uniform,  the  ultimate  result  would 
be  far  less  desirable  than  the  one  obtained  by  slightly  flat- 
ting the  top  of  the  thread  from  the  beginning. 

For  the  reasons  mentioned  it  has  always  been  the  practice 
of  tap  manufacturers  to  provide  the  top  of  the  thread  on 
V-thread  taps  with  a  slight  flat.  But  as  a  standard  outside 
diameter  always  had  to  be  maintained,  the  diameter  in  the 
angle  of  the  thread  had  to  be  increased.  This  has  caused 
difficulties,  inasmuch  as  there  has  been  no  established  stan- 
dard as  to  how  much  of  a  flat  the  thread  ought  to  be  pro- 
vided with,  and  various  manufacturers  have  each  had  their 
own  practice  in  this  particular.  The  result  has  been  that  the 
gages  from  one  flrm  have  not  corresponded  to  the  taps  manu- 
factured by  another,  and  many  customers,  not  familiar  with 
the  reasons  for  this  confusion,  have  questioned  the  correct 
size  of  gages  as  well  as  taps.  The  question  has  been  still 
more  confusing  on  account  of  the  fact  that  many  manufac- 
turers did  not  have  even  a  certain  standard  for  all  taps 
manufactured  by  them,  but  working  to  their  old-established 
gages,  they  often  produced  large  taps  with  smaller  flats  on  the 
top  of  the  thread,  proportionally,  than  the  flats  on  smaller 
taps. 

In  order  to  overcome  the  difficulties  arising  from  the  facts 
mentioned,  we  understand  that  the  tap  manufacturers  are 
endeavoring  to  establish  a  standard  flat  for  the  top  of  sharp 
V-threads.  While,  as  far  as  we  know,  nothing  has  been  defi- 
nitely agreed  upon  as  yet,  there  seem  to  be  opinions  favor- 
ing a  flat  equal  to  one-flfteenth  of  the  pitch.  This  is  a  greater 
flat  than  has  hitherto  been  employed  by  some  leading  tap 
makers.  Some  have  used  the  same  flat  for  the  V-thread  as  is 
used  for  the  Brigg's  standard  pipe  tap  thread,  which,  although 
theoretically  rounded  at  top  and  bottom,  is.  in  this  country 
at  least,  made  with  a  small  flat  on  the  top  of  the  thread. 
The  width  of  this  flat  is  selected  so  as  to  give  exactly  the 
same  angle  diameter  as  is  obtained  when  rounding  the  top  of 
the  thread  in  accordance  with  Brigg's  original  proposition. 
This  flat  is  equal  to  about  one-twenty-fifth  of  the  pitch. 

While  the  exact  width  of  the  flat  is  of  minor  importance,  it 
will  save  much  confusion,  as  well  to  manufacturers  as  to 
customers.  If  a  standard  is  agreed  upon,  and  the  country  is  to 
be  congratulated  upon  the  fact  that  there  is  a  strong  move- 
ment toward  adopting  standards  in  all  the  different  fields  of 

industrial  activity. 

*     *     * 

The  report  of  the  United  States  Geological  Survey  gives  the 
production  of  Portland  cement  for  the  year  1905  as  35,246.812 
barrels,  having  a  value  of  $33,245,867.  This  represents  an  in- 
crease of  nearly  25  per  cent  over  the  output  of  1904. 
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CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OP  THE  MONTH. 


The  extent  to  which  industrial  education  is  carried  in  Ger- 
many is  most  easily  comprehended  when  we  hear  that  the 
number  of  students  at  the  ten  higher  institutions  for  techni- 
cal education  was  15,800  during  the  winter  term  of  1905-1906. 
As  there  is  a  still  greater  number  of  smaller  colleges  and  trade 
schools,  all  of  which  are  attended  by  large  bodies  of  students, 
it  is  no  wonder  that  at  present  men  of  good  technical  educa- 
tion have  to  accept  very  inferior  positions  as  far  as  salary 
concerns;  but  the  excellent  system  of  technical  and  industrial 
education  in  vogue  in  Germany  has  undoubtedly  been  the 
most  active  cause  in  the  present  progress  of  the  industries  of 
that  country.  

Regarding  the  sale  of  machine  tools  in  China,  Consul-Gen- 
eral  William  Martin,  of  Hankow.  China,  says  that  it  is  a 
waste  of  money  to  send  catalogues  to  China  in  English,  and, 
in  fact,  intimates  that  the  use  there  of  catalogues  in  any  lan- 
guage is  a  waste  of  time  and  money.  The  Chinese  will  not  buy 
that  way;  their  purchases  must  be  made  from  the  man  on  the 
ground  who  has  the  goods  to  show.  They  are  very  suspicious 
and  take  nothing  on  faith.  The  Germans  now  have  many  men 
laying  foundations  in  China  for  future  trade,  and  the  Japa- 
nese as  well  as  the  British  are  very  active.  The  consul  be- 
lieves that  China  will  eventually  be  a  great  field  for  the  sale 
of  foreign  tools  and  manufactured  goods  of  all  kinds. 


A  writer  in  a  textbook  on  standard  metals  for  manual  train- 
ing schools  says:  "Copper  is  seldom  used  in  the  form  of  a 
casting  for  the  reason  that  it  has  no  special  merit  in  any 
heavy  form,  but  when  combined  with  other  metals  its  greater 
merit  is  apparent."  This  statement  is  not  altogether  exact. 
One  very  potent  reason  why  copper  is  seldom  used  in  the 
form  of  a  casting  is  the  difficulty  of  making  pure  copper  cast- 
ings free  from  blowholes.  Molten  copper  has  such  an  affinity 
for  oxygen  that  its  exposure  to  the  air  even  during  the  short 
period  of  pouring  into  a  mold  is  sufficient  oftentimes  to  make 
the  castings  porous,  and  unless  the  molder  is  unusually  ex- 
pert, the  chances  are  that  his  efforts  to  produce  sound  copper 
castings  will  be  without  avail. 


According  to  The  Caiiadwn  Engineer,  the  two  electric  loco- 
motives which  have  been  used  to  haul  the  trains  through  the 
Simplon  tunnel  have  proved  inadequate  for  the  work.  Each 
of  these  engines  had  two  motors  of  450  horse  power,  which 
could  be  urged  up  to  550  horse  power.  As  to  the  cause  for 
the  failure  of  the  engines  there  are  two  theories.  One  is 
that  the  engines,  having  a  section  of  two-thirds  of  the  sec- 
tional area  of  the  tunnel  itself,  acted  as  pistons  in  a  cylinder, 
and  wasted  a  large  portion  of  their  power  in  compressing  the 
air  in  front  of  them.  Another  theory  is  that  the  air.  satu- 
rated with  the  moisture  from  hot  springs  which  keep  the 
tunnel  walls  at  a  temperature  of  93  degrees,  penetrated  the 
insulation  of  the  motors  and  caused  an  important  leakage 
of  the  current. 


We  have  received  a  reprint  of  an  article,  "The  Submarine 
vs.  The  Submersible."  by  Mr.  Simon  Lake,  published  in  the 
Journal  of  the  American  Society  of  Xaral  Engineers.  May, 
1906.  This  paper  treates  in  an  interesting  manner  of  the 
relative  stability  of  the  submarine  and  submersible  boats 
that  have  been  built  tor  naval  purposes.  It  points  out  the 
weakness  of  the  submarine  type  which  depends  upon  angular 
change  of  the  horizontal  axis  in  order  to  rise  or  descend. 
Comparison  with  the  submersible  or  Lake  type  is,  of  course, 
favorable  to  the  latter,  the  reasons  given  being  well  worth 
reading.  In  fact  the  whole  article  is  well  worth  reading  by 
any  one  interested  In  the  subject  from  a  military  standpoint. 
or  for  a  study  of  the  actions  of  bodies  immersed  in  a  liquid 
and  dependent  upon  that  liquid  as  a  resisting  medium  for 
all  movements. 


written  copy  for  legal  documents  as  compared  with  a  hand- 
written one.  The  object  of  the  experiment  was  to  find 
whether  a  typewritten  document  would  stand  the  test  of 
time  equally  well  wich  one  v/ritten  with  the  best  writing  ink. 
It  was  found  that  a  decided  difference  could  be  noticed  ac- 
cording to  what  class  of  ribbons  were  used  for  the  typewriter, 
but  it  was  ascertained  beyond  doubt  that  by  using  the  best 
ribbon  obtainable  a  copy  could  be  produced  which  would  have 
the  same  lasting  qualities  as  a  handwritten  one.  It  is  of  in- 
terest to  note  that  vrhile  some  German  ribbons  proved  satis- 
factory, the  American-made  product  proved  to  be  of  a  higher 
quality  in  general.  But  we  may  be  assured  that  the  Ger- 
mans will  not  rest  from  now  on  until  their  typewriter  ribbons 
are  prepared  equally  well  with  ours. 


One  of  the  most  progressive  of  the  independent  principali- 
ties of  Asia  is  the  little  kingdom  of  Siam  on  the  Indo-Chinese 
Peninsula.  In  the  principal  city,  Bankok,  is  a  modern  elec- 
tric railway  power  plant,  operated  by  the  Siam  Electricity 
Company,  and  equipped  with  reciprocating  engines  and  gener- 
ators. Because  of  the  increased  demand  for  power  an  addi- 
tional unit  has  become  necessary  and  a  Curtis  steam  turbine 
has  been  ordered.  This  is  a  500-kilowatt,  o7o-volt  machine, 
built  by  the  General  Electric  Company,  Schenectady,  N.  Y. 
The  boiler  plant  for  this  station  is  unique  in  that  paddy  husks 
are  burned  in  place  of  coal.  The  fuel  is  brought  down  the 
river  from  the  rice  fields  in  flat-bottomed  boats  to  the  power 
house  and  unloaded  directly  into  the  boiler  room  by  an  ele- 
vator and  belt  conveyor,  built  by  the  Link  Belt  Com- 
pany, Philadelphia.  Pa.,  and  operated  by  several  direct- 
current  motors.  This  method  of  using  rice  husks  for  fuel  is 
an  economic  utilization  of  a  waste  product  similar  to  the 
use  of  the  crushed  sugar  cane,  or  bagasse,  on  sugar  planta- 
tion in  Cuba  and  other  countries. 

Consul  Wm.  Bardel  writes  from  Bamberg  that  Engineer 
Balderauer,  of  Salzbuig,  has  invented  a  balloon  railroad,  ex- 
periments with  which  are  now  being  made  in  the  mountains 
in  the  neighborhood  of  that  German  city.  It  consists  of  a 
captive  balloon,  which  is  fastened  to  a  slide  running  along 
a  single  steel  rail.  The  rail  is  fastened  to  the  side  of  a  steep 
mountain,  which  ordinary  railroads  could  not  climb,  except 
through  deep  cuts  and  tunnels.  The  balloon  is  to  float  about 
35  feet  over  the  ground,  and  a  heavy  steel  cable  connects  it 
with  the  rail.  The  conductor  can,  at  will,  make  the  balloon 
slide  up  and  down  the  side  of  the  mountain.  For  going  up 
the  motive  power  is  furnished  by  hydrogen  gas.  while  the 
descent  is  caused  by  loading  up  with  water,  which  is  poured 
into  a  tank  at  the  upper  end  of  the  trip,  and  thus  serves 
as  ballast.  Suspended  from  the  balloon  is  a  circular  car  with 
room  for  ten  passengers.  The  cable  goes  from  the  bottom 
of  the  balloon  through  the  center  of  the  car  to  a  regulator 
of  speed,  which  is  controlled  by  the  conductor.  The  inventor 
of  this  railroad  claims  that  his  patent  will  force  all  incline 
cable  roads  out  of  existence.    Of  course! 


The  Germaa  government,  always  ready  for  experiments,  has 
undertaken    to    ascertain    the    comparative    value    of    a    type- 


The  subject  of  denatured  alcohol  takes  up  a  considerable 
part  of  consular  report  No.  2,C62,  it  being  devoted  to  the 
production,  manufacture,  distribution  and  consumption  in  Ger- 
many and  France.  The  consumption  in  Germany  of  com- 
pletely and  partially  denatured  alcohol  has  increased  from 
25,429,118  gallons  in  1901  to  36,943.869  gallons  in  1905.  Meth- 
ods of  denaturing  and  the  ingredients  used  are  referred  to  at 
some  length.  In  France,  the  government  has  made  consider- 
able effort  to  stimulate  and  extend  the  production  and  use  of 
alcohol  for  industrial  purposes,  but  the  results  have  not  been 
altogether  satisfactory.  The  ministers  of  commerce  and  agri- 
culture organized  a  special  exhibition  and  offered  prizes  for 
the  most  effective  type  of  alcohol  motors,  both  stationary  and 
portable,  for  motor  vehicles,  alcohol  lamps,  stoves,  etc.  The 
result  of  this  exhibition  has  been  on  the  whole  disappointing, 
the  consumption  for  such  purposes  not   having  increased  to 


October,  1906. 


MACHINERY. 


81 


any  important  degree.  It  is  claimed  tliat  the  French  motor 
car  builders  have  not  found  alcohol  fully  successful,  the 
vapor  e.xploding  more  suddenly  and  powerfully  than  petroleum 
vapor,  and  the  gases  attack  bright  iron  and  steel  so  that  it  is 
somewhat  difficult  to  keep  cylinders,  valves  and  pistons  in 
order.  A  mixture  of  20  to  30  per  cent  of  benzine  gives  some- 
what better  results,  but  is  open  to  the  objection  that  alcohol 
and  benzine  do  not  volatilize  at  the  same  temperature,  hence 
one  ingredient  of  the  mixture  will  be  exhausted  more  rapidly 
than  the  other,  

The  technical  schools  have  filled  a  want,  and  have  done 
much  good  in  certain  branches  of  industry,  but  they  assume 
too  much  when  they  undertake  to  give  a  young  man  a  course 
in  conservation  of  forces,  statics  and  dynamics,  graphic  statics, 
strength  of  materials,  mechanics,  drawing,  machine  design, 
mechanical  engineering  and  shop  practice,  all  in  the  short 
space  of  four  years.  He  is  given  a  diploma,  signifying  he 
has  nothing  more  to  learn  and  is  capable  of  taking  the  man- 
agement of  a  factory.  I  had  a  young  man  as  draftsman,  who 
had  taken  an  engineering  course  in  one  of  the  Boston  tech- 
nical schools.  He  carried  a  sample  of  work  with  him  which 
he  had  made  during  his  course  in  shop  practice.  It  consisted 
of  two  pieces  of  cast  iron  about  two  inches  square  and  one 
inch  thick.  One  piece  had  a  groove  about  three-eighths  of  an 
inch  square  cut  across  the  face,  the  other  piece  had  a  corre- 
sponding projection  across  its  face,  together  forming  a  tongue 
and  groove.  These  pieces  were  accurately  fitted  together  so 
that  the  tongue  could  slide  from  end  to  end  and  when  reversed 
fit  just  as  accurately.  I  asked  the  young  man  what  tools  he 
had  to  do  the  job  with.  He  replied:  hammer,  chisel,  file  and 
scraper.  I  then  asked  him  how  long  it  had  taken  him  to 
make  the  piece.  He  said  that  he  had  spoiled  two  or  three 
pieces  before  he  got  them  to  fit,  and  that  in  all,  he  had  prob- 
ably spent  three  or  four  days  upon  the  job.  Any  modern 
machine  shop  could  duplicate  those  pieces  with  profit  for  15 
cents  or  20  cents  apiece.  Time  and  cost  are  the  main  func- 
tions in  productive  science,  and  when  these  essential  features 
are  not  Included  in  the  so-called  shop  practice,  the  true  object 
of  technology  is  lost. — Extract  from  paper  "Tahte  of  Tech- 
nology" read  by  Mr.  Thomas  Hill  before  the  Western  Society 
Associated  Engineers,  July  18,  1906. 

The  proposal  to  utilize  metallic  colloids  for  industrial  and 
other  purposes  opens  up  at  once  an  extraordinary  field  of 
speculation.  A  colloid,  according  to  Dr.  Kuzel,  contains 
energy.  "It  may  possibly  be  looked  upon,"  to  use  his  own 
words,  "as  a  primary  source  of  energy.  The  colloid  condition 
is  in  fact  a  dynamical  condition  of  matter,  while  the  crystal- 
line condition  is  the  static  condition."  "One  of  the  most 
striking  properties  of  the  colloidal  condition,"  he  goes  on 
to  say,  "is  that  bodies,  for  instance,  metals,  which  under  ordi- 
nary conditions  are  not  solulale  in  water,  benzine,  or  benzol, 
etc.,  become  at  once  soluble  in  these  mediums  without  in 
any  way  losing  the  chemical  nature  when  in  colloidal  from." 
Dr.  Kuzel  instances  two  colloidal  forms  of  metals,  one  of 
which  he  calls  "sols,"  the  other  "gels."  The  latter,  accord- 
ing to  him,  have  the  property  of  gelatinizing,  assuming  the 
appearance  and  substance  of  albumen.  In  this  form  metals 
may  be  mixed  together,  formlDg  any  desired  alloy  in  a  soft 
or  plastic  condition.  In  this  form,  metals  such  as  wolfram. 
molybdenum,  uranium,  tantalum,  thorium,  etc.,  may  be  util- 
ized, according  to  the  Inventor,  for,  among  other  purposes,  in- 
candescent light-giving  filaments;  that  is  to  say,  using  Dr. 
Kuzel's  words  in  his  English  patents:  "Of  this  plastic  mass 
I  form  bodies  in  any  known  or  suitable  manner  of  the  shape 
and  size  desired  for  the  light-emitting  bodies  to  be  produced." 
A  metal  or  combination  of  metals  in  gels,  or  colloid  coagulant 
form,  can  he  "squirted"  in  the  fashion  employed  in  making 
ordinary  incandescent  filaments,  or  in  the  manufacture  of 
cordite.  The  plastic  filaments  thus  produced  are  then  heated 
to  a  white  heat,  when,  according  to  the  specification,  they  re- 
turn to  a  crystalline  state,  "their  diameter  and  specific  resist- 
ance diminishing  notably."  Dr.  Kuzel,  it  may  be  mentioned, 
has  a  large  laboratory  at  his  home  in  Austria,  and  has  re- 
peatedly demonstrated  there  his  processes  in  colloids  in  a 
practical  form. — Times  Engineering  Supplement. 


THE  NON-LUMINOUS  ALCOHOL  FLAME. 
Among  the  points  brought  out  in  the  investigation  of  the 
availability  of  alcohol  as  a  fuel  for  the  internal  combustion 
engine  is  the  advantage  it  derives  from  the  non-luminous 
character  of  its  flame.  As  is  well  known  to  any  one  who  has 
ever  seen  alcohol  burn,  its  flame  is  bluish  and  gives  out  little 
light,  which  means  that  it  is  almost  entirely  devoid  of  free 
carbon  particles.  It  is  these  particles  of  incandescent  solid 
matter  which  give  to  a  flame  the  greater  part  of  its  heat 
radiating  power.  When  gasoline  and  most  other  oils  are 
burning,  the  flame,  made  luminous  by  carbon  or  soot,  radi- 
ates heat  to  such  a  degree  that  it  is  not  possible  to  approach 
near  the  conflagration  and  combustible  surroundings  are 
readily  fired  by  pure  radiation.  Not  only  does  this  property 
of  alcohol  render  the  fuel  a  safer  one  in  case  of  accidental 
ignition,  but  it  has  a  favorable  effect  as  well  when  used  as 
a  fuel  in  the  cylinder  of  an  engine.  Since  the  flame  has 
very  slight  radiating  power  less  heat  will  be  absorbed  by  the 
walls  of  the  cylinder,  and  consequently  much  less  will  be 
taken  up  in  the  water  jacket  and  carried  away  as  lost  heat, 
than  is  the  case  when  gas  or  any  form  of  petroleum  is  used. 


POWER  TRANSMISSION  BY  MEANS  OF  GAS. 

In  a  paper  read  recently  before  the  Society  of  Arts,  Lon- 
don, on  coal  conservation,  power  transmission  and  smoke  pre- 
vention, the  author,  H.  A.  Martin,  as  reported  in  the  Elec- 
trical Revieic,  suggests  the  possibility  that  gas  may  be  found 
a  more  economical  and  convenient  means  of  transmitting 
power  over  long  distances  than  is  electricity.  This  possibility 
is  especially  applicable  to  the  case  of  London,  which  has  no 
large  hydraulic  power  near  it  to  serve  as  an  economical  source 
of  electricity,  but  has  to  depend  instead  on  coal  which  is 
brought  to  it  from  the  northern  counties.  Aside  from  the 
question  of  cost,  the  enormous  volumes  of  smoke  generated  by 
the  burning  of  this  coal  intensifies  the  fog  which  is  one  of 
the  most  serious  problems  that  that  city  has  to  deal  with.  It  is 
pointed  out  that  gas  could  be  generated  from  coal  at  the 
mines  and  transmitted  under  a  pressure  of  about  500  pounds 
per  square  inch  to  the  power  centers,  where  it  can  be  used 
for  heating  and  in  internal  combustion  engines.  This  high 
compression,  which  is  the  most  costly  and  serious  feature  of 
the  plan,  is  necessary,  otherwise  the  cost  of  the  large  pipes 
which  would  be  required  for  low  pressure  gas,  would  swamp 
the  undertaking.  This  makes  necessary  a  pressure  reducing 
plant  at  the  receiving  station.  Mr.  Martin,  to  make  the  sys- 
tem as  economical  as  possible,  proposes  a  number  of  refine- 
ments by  which  sufficient  savings  may  be  effected  to  counter- 
balance the  cost  of  transporting  the  gas,  and  stress  is  laid  as 
well  upon  the  by-products  of  the  system — the  production  of 
fertilizing  and  other  substances.  The  utilization  of  the  cool- 
ing action  of  the  expanding  gases  in  refrigerating  plants  is 
also  suggested.  The  plan  would  thus  involve  quite  a  compli- 
cation of  details,  enough,  perhaps,  to  render  its  success  some- 
what doubtful. 

Power  transmission  by  gas,  however,  it  is  considered,  would 
solve  some  of  the  problems  not  solved  up  to  the  present  time 
by  electrical  transmission.  While  all  admit  that  no  small  mo- 
tive power  can  compare  with  the  electric  motor,  and  that 
electric  lamps  are  the  best  illuminating  agents  yet  devised, 
yet  when  it  comes  to  heating,  the  electric  system  is  at  a  dis- 
advantage. Electric  heaters  are  perfectly  effective,  that  is  to 
say  all  the  energy  supplied  to  them  is  converted  into  heat, 
but  the  losses  which  have  taken  place  before  the  energy 
reaches  the  heater  are  very  great;  while  in  the  gas  system  all 
of  the  energy  of  the  gas  is  converted  into  heat.  In  other 
words,  we  start  with  our  energy  in  the  form  of  heat  which  Is 
obtained  by  burning  the  gas.  In  an  electric  system  we  must 
carry  this  through  a  number  of  transformations,  one  of  which, 
that  from  heat  into  motion,  is  not  very  efficient.  This  objec- 
tion applies  only  to  electric  energy  generated  from  fuel;  when 
obtained  from  other  sources  the  transformation  ratio  is  high 
and  the  cost  depends  mainly  on  the  cost  of  the  apparatus. 

Mr.  Martin  suggests  that  the  amount  of  coal  consumed  by 
coasting  steamers,  freight  and  switching  engines,  which  now 
carry  the  fuel  supply  of  London,  is  no  inconsiderable  factor 
in   determining  the   most  eflicient   means   of  transferring  the 
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required  energy  from  the  mines  to  the  metropolis.  In  the 
proposed  gas  pipe-line  system,  however,  there  happens  to  be 
a  source  of  power  already  available  in  the  heat  of  combus- 
tion from  the  gas  producing  apparatus.  The  gases  leave  the 
retort  ovens  at  a  very  high  temperature,  the  greater  part  of 
their  heat  being  generally  wasted,  when,  by  means  of  suit- 
ably arranged  boilers,  they  probably  might  be  made  to  fur- 
nish all  of  the  steam  required  to  work  the  compressors. 

SOME  USES  OF  PDRE  MANGANESE  AND  ITS  ALLOYS. 

Mechanical  World.  Avigust  10,  1906. 
A  good  deal  of  Information  has  recently  been  published  re- 
garding the  uses  of  magnesium  as  a  deoxidizer  for  obtaining 
sound  castin.g  of  certain  metals  and  alloys.  It  does  not  ap- 
pear to  be  generally  known  that  manganese  can  be  used  with 
even  better  results  for  most  purposes;  therefore,  the  following 
brief  remarks  are  of  interest: 

With  manganese  it  is  necessary  to  use  the  purest  metal  ob- 
tainable. Manganese  made  by  the  Goldschmidt  alumino- 
thermic  process  has  a  purity  of  about  99  per  cent,  the  bal- 
ance bein.g  chiefly  silicon;  this  manganese  is  free  from  car- 
bon, and  technically  free  from  iron,  a  point  which  makes  it 
of  great  benefit  for  special  brass  and  other  alloys. 

Pure  manganese  is  a  very  brittle  metal,  and  resists  atmos- 
pheric influences  for  an  unlimited  time;  its  fusing  point  is 
about  2.240  degrees  F.  Among  its  chief  characteristics  is 
the  ease  with  which  it  alloys  with  copper,  nickel,  zinc,  tin, 
aluminum  and  other  metals. 

Pure  manganese  may  be  added  in  any  percentage  to  zinc- 
copper  alloys,  the  result  being  a  very  considerable  increase  of 
strength  and  density,  and  often  of  elasticity;  such  alloys  can 
also  be  more  easily  rolled.  It  should  not.  however,  be  added 
to  tin-copper  alloys  containing  more  than  about  2  to  3  per 
cent  of  tin,  as  the  quality  of  the  material  is  thereby  de- 
teriorated. 

For  nickel  castings,  manganese  is  used  as  a  deoxidizer  to 
produce  a  greater  density.  In  this  case  about  2  per  cent  is 
added  to  the  molten  nickel.  It  is  also  used  with  beneficial 
results  for  making  German  silver.  If  about  Vi  per  cent  is 
added  a  bright  color  is  produced  similar  to  that  of  silver. 

For  aluminum  alloys  an  addition  of  manganese  copper,  free 
from  iron,  which  is  made  from  pure  metallic  manganese  and 
electrolytic  copper.  Is  preferable  to  zinc  or  nickel  additions. 
About  3  per  cent  of  manganese-copper  will  increase  the 
strength  of  the  material,  give  denser  castings,  and  the  alloy 
can  be  more  easily  machined. 

Copper  and  bronze  castings  lose  their  brittleness  if  mangan- 
ese is  added  instead  of  phosphorus;  a  material  is  thus  ob- 
tained in  which  threads  may  be  easily  cut.  Manganese-cop- 
per alloys  are  made  to  a  large  extent,  containing  from  2  to 
12  per  cent  of  manganese.  Bronzes  with  5  to  G  per  cent  of 
manganese  have  about  the  same  color  as  copper  and  are  very 
fire-resisting;   they  are  used  in  the  fire  boxes  of  locomotives. 

Manganese  fulfills  two  purposes.  First,  it  is  a  deoxidizing 
agent.  In  general,  an  addition  of  about  %  per  cent  of  man- 
ganese is  suflJcient.  Compared  with  other  deoxidizing  agents, 
like  phosphorus,  manganese  has  the  great  advantage  that  if 
a  surplus  quantity  is  added,  it  improves  the  quality  of  the 
bath  (the  only  exception  being  the  case  of  bronze  rich  in  tin) ; 
whereas,  if  too  much  phosphorus  is  added,  it  impairs  the 
quality  of  the  bath.  In  some  cases  about  1  per  cent  of  man- 
ganese is  added,  in  conjunction  with  phosphorus. 

Second,  it  improves  the  quality  of  a  great  many  metallic 
alloys.  It  combines  easily  with  and  has  a  great  affinity  for 
oxygen;  moreover,  since  manganese  oxide  slags  are  very 
fiuid  and  have  a  low  specific  gravity,  they  easily  and  quickly 
separate  out  of  the  baths.  All  castings  with  manganese  alloys 
are  to  be  made  under  exclusion  of  air  as  far  as  possible.  It 
is,  therefore,  useful  to  sprinkle  a  small  quantity  of  borax 
upon  the  surface  of  the  metallic  bath  in  the  crucible.  It  then 
forms  a  thick  plastic  slag. 

Manganese  alloys  with  tin  and  zinc  can  also  easily  be  pre- 
pared; generally,  the  following  proportions  are  used:  20 
parts  of  manganese  to  SO  of  zinc,  free  from  lead;  50  parts  of 
manganese   to   50    i)arts   of   tin.    free    from    lead.        The    slag 


formed  on  the  molten  tin  and  zinc  must,  of  course,  be  removed 
before  adding  the  manganese,  and  the  charge  is  kept  heated 
for  a  couple  of  hours.  With  zinc  it  is  important  to  take  care 
that  the  temperature  remains  constant  and  does  not  increase. 
The  loss  in  the  preparation  of  20  per  cent  manganese-zinc  is 
only  4  per  cent. 

Manganese-copper  free  from  iron  is  used  in  the  nickel  cupro 
manufacture  of  cartridge  cases,  etc.,  and  does  away  with  the 
annealing  process. — W.  B.,  Jr. 

CLEANING  CASTINGS  BY  THE  SAND  BLAST. 
J.  M.  Betton.  in  Compressed  Air. 

This  article  on  the  sand  blast  and  its  use  in  cleaning  cast- 
ings, buildings,  bridges,  etc.,  covers  practically  the  entire 
field  of  applicability  of  the  sand  blast  tor  cleaning  purposes, 
but  in  the  following  we  have  collected  only  such  portions  as 
are  of  service  in  foundry  work. 

In  a  sand  blast  apparatus,  and  especially  in  the  injector 
sand  blast,  the  injector  principle  is  followed  closely  in  first 
starting  the  flow  of  sand  by  creating  a  mild  vacuum  by  means 
of  a  vertical  jet  through  the  sand  valve,  equivalent  to  the 
suction  jet  of  the  steam  injector,  mixing  the  sand  and  air  by 
means  of  the  second  vertical  or  mixing  jet,  which  also  starts 


Vertical  Section  through  Sand  Tank  and  Injector. 

the  combined  current  forward,  and  by  augmenting  the  velocity 
of  the  current,  using  a  horizontal  or  forcer  jet,  as  well  as  by 
contracting  the  walls  of  the  mixing  chamber.  In  other  words, 
the  air  supply  is  sub-divided  and  applied  in  such  manner  as 
to  make  its  effort  cumulative,  thus  producing  a  vigorous  blast 
of  thoroughly  mixed  sand  and  air.  each  grain  of  sand  being 
projected  upon  the  work  with  the  highest  possible  velocity. 
By  sub-dividing  the  air,  the  injector  sand  blast  is  able  to 
obtain  the  same  results  with  less  consumption  of  air  than  the 
ordinary  sand  blast,  in  which  the  sand  drops  into  a  current 
of  air  and  is  blown  onto  the  work.  The  general  arrangement 
of  an  injector  sand  blast  is  shown  in  the  cut,  in  which  it  will 
be  seen  that  the  first  current  of  air  to  set  the  sand  in  motion 
passes  in  through  the  sand  valve;  the  second  or  mixer  jet 
enters  a  short  distance  below  this,  and  the  last  or  forcer  jet 
sends  the  current  of  well-mixed  air  and  sand  into  the  nozzle 
pipe. 

To  obtain  good  results  with  a  sand  blast  it  is  necessary  to 
provide   an  ample  supply   of  air.     In   the  following  table  the 
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number  of  cubic  feet  cf   free  air  pev  minute  required  under 
different  pressures  for  nozzles  of  different  sizes  is  given: 


Diameter 

of  Nozzle 

Air  Gage 

Pressure 

s  in  Pounds 

in  inches. 

5 

10 

15 

20 

25 

14      ... 

.      14.4 

21.8 

26.7 

30.8 

34.5 

40. 

^s 

.     34.6 

49. 

60. 

69. 

77. 

90. 

%,      ... 

.     61.6 

87. 

107. 

123. 

138. 

161. 

%      ... 

.     96.5 

136. 

167. 

193. 

216. 

252. 

%      ... 

.   133. 

196. 

240. 

277. 

310. 

362. 

Vs     ... 

.   189. 

267. 

326. 

378. 

422. 

493. 

AIR  PRESSURE  REQTJIKED. 

For  light  work  (stove  castings,  etc.) 5  to  10  lbs. 

For  medium  and  heavy  grade  iron  castings 15  to  20  lbs. 

For  steel  castings 30  to  75  lbs. 

For  cleaning  buildings  and  steel  structures 5  to  30  lbs. 

(According  to  height.) 

The  proper  size  of  air  tank  for  ordinary  foundry  work  is 
about  30  inches  diameter  by  6  feet  long,  and  it  should  be  pro- 
vided with  a  safety  valve,  a  pressure  gage  and  a  blow-off,  the 
latter  near  the  bottom  to  remove  water  condensed  from  the 
air. 

It  is  especially  desirable  that  the  air  piping  from  receiver 
to  sand  blast  be  not  less  in  diameter  than  the  air  connection 
cf  the  sand  blast.  If  the  distance  between  the  receiver  and 
the  sand  blast  is  more  than  75  feet,  the  pipe  should  be  larger 
than  the  air  connection  of  the  sand  blast,  to  allow  for  loss  of 
pressure  from  friction.  It  is  not  that  the  sand  blast  will  take 
all  of  this  air:  it  can  only  take  the  amount  which  the  nozzle 
will  discharge  under  the  working  pressure  (a  i^.-inch  nozzle 
under  30  pounds'  pressure  will  take  161  cubic  feet  of  free 
air),  but  the  best  and  most  satisfactory  results  are  only  ob- 
tained by  having  this  backing  of  air  behind  the  jets. 

The  air  piping  should  be  protected  from  condensation  if  the 
lines  be  long,  and  if  moisture  or  water  shows  in  the  air  at  its 
entrance  into  the  sand  blast,  it  is  necessary  that  some  means 
of  removing  this  and  drying  the  air  be  provided.  This  can 
be  done  by  an  "after  cooler,"  or  by  means  of  one  or  more 
"U"  loops  introduced  in  the  line  of  air  piping.  Drip  cocks 
at  the  bottom  of  these  loops  will  draw  off  the  entrained  water, 
or  it  may  be  removed  by  an  ordinary  bucket  steam  trap. 

Water  must  be  kept  from  the  sand  to  insure  proper  working 
of  the  sand  blast.  If  it  enters  the  tank  it  will  cause  the  sand 
to  cake  and  arch  over  the  sand  valve,  and  the  only  remedy  is 
to  shut  down,  draw  off  the  sand  and  start  over  again  with 
dry  sand. 

Dry  sand,  if  left  in  the  tank  over  night,  will  absorb  mois- 
ture and  may  refuse  to  work  the  next  day.  The  sand  should 
be  perfectly  sharp,  clean  quartz  or  silica,  sifted  through  a 
screen  of  proper  mesh,  and  dried  long  enough  beforehand  to 
have  it  cold  when  used.  If  too  warm  it  will  generate  steam 
in  the  tank,  and  if  heated  very  hot  it  will  crack  and  disinte- 
grate. With  a  14-inch  nozzle,  the  sand  should  be  passed 
through  a  No.  8  mesh  screen.  With  a  %-inch  nozzle  much 
coarser  sand  can  be  used,  and  the  injector  sand  blast  has 
been  operated  successfully  with  pebbles  averaging  %  inch  in 
diameter,  using  them  again  and  again.  These  quickly  rounded 
off  their  sharp  edges,  and  their  action  upon  the  castings  can 
be  compared  to  that  of  peening  them  with  an  infinite  number 
of  small  ball-peen  hammers,  cleaning  them  very  thoroughly 
and  giving  a  very  good  finish.  A  coarse  sand  or  gravel  will 
be  found  effective  for  general  work  in  the  foundry,  especially 
for  steel  castings.  W.  B.  Jr. 

ELECTRIC  SMELTING  OP  IRON  ORE. 

L'nder  the  auspices  of  the  Canadian  government  quite  a 
number  of  experiments  have  been  made  at  Sault  Ste.  Marie, 
Ontario,  on  the  smelting  of  iro.i  ores  by  means  of  the  electric 
furnace.  These  experiments  have  been  conducted  under  the 
direction  of  Dr.  Eugene  Haanel,  whose  preliminary  official 
report  was  recently  made  public.  From  the  information  given 
in  this  report  it  appears  that  the  electrothermic  process  is 
likely  to  come  into  extensive  use  in  the  future,  in  the  manu- 
facture of  high-grade  steel  and  iron  alloys,  and  possibly  even 
in  the  production  of  pig  iron. 

The  furnace  used  in  the  experiments  is  shown  in  ver- 
tical and  horizontal  sections.  The  dimensions  of  the  fur- 
nace are  as  follows-  Diameter  of  bottom  of  crucible,  2  feet; 
height  of  lower   cone,    11    inches;    height   of   upper   cone,   33 


inches;  diameter  at  junction  of  the  two  cones,  32  inches,  and 
at  top  of  furnace  30  inches.  The  carbon  electrode  is  16  inches 
square  and  6  feet  long.  The  lower  part  of  the  furnace  is 
made  of  carbon  paste;  the  upper  part  of  fire  brick  with  a 
lining  of  carbon  paste. 

A  50-volt,  30-cycle  transformer  furnished  the  electrical 
energy.  The  principal  ore  experimented  with  was  magnetite, 
and  as  it  is  to  some  extent  a  conductor  of  electricity,  it  was 
expected  that  considerable  difficulty  would  be  experienced  in 
smelting  it.  It  was  thought  that  with  the  furnace  used,  as 
the  electrode  is  immersed  in  the  charge,  current  would  leak 
laterally  through  the  charge  and  thus  prevent  a  sufficient 
amount  from  reaching  the  fusion  zone  to  develop  the  high 
temperature  required  for  fusion.     With  charcoal  as  a  reduc- 
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Sections  of  Heroult's  Electric  Furnace  for  Iron  Ore  Reduction. 

ing  agent  no  such  difficulty  was  experienced;  in  fact,  when 
crushed  so  as  to  pass  through  a  %-inch  mesh  it  worked  as 
well  as  coke  briquetted  with  clay. 

In  one  of  the  experiments  the  charge  of  the  furnace  con- 
sisted of:  Ore.  400  pounds;  charcoal,  125  pounds;  limestone, 
25  pounds;  sand,  6  pounds.  The  data  relating  to  this  experi- 
ment is  as  follows: 

Length  of  run,  65  hours  30  minutes. 

Current  voltage,  36.03. 

Current,  amperes,  4,987. 

Electric  horsepower,  221.34. 

Ratio  of  weight  of  slag  to  that  of  iron,  0.41. 

Pig  iron  produced,  11,989  pounds. 

Pig  iron  per  1,000  electrical  horsepower  days,  9.92  tons. 

An  important  result  of  the  experiments  was  the  fact  that 
ores  of  high  sulphur  content,  not  containing  manganese,  can 
be  made  into  pig  iron  containing  only  a  few  thousandths  of  a 
per  cent  of  sulphur. 


84 


MACHIXEKY. 


October,  1906. 


The  ores  treated,  with  the  exception  of  the  hematite  and 
roasted  pyrrhotite.  contained  a  high  percentage  of  magnesia, 
pro<iucing  a  very  infusible  slag.  When  the  furnace  had  been 
running  for  some  time  this  infusible  material  formed  a  scale 
around  the  crucibJe.  the  electric  energy  available  not  being 
sufficient  to  keep  it  in  a  molten  condition.  The  crucible  and 
lower  part  of  the  furnace  were,  therefore,  partially  filled  up, 
preventing  easy  access  of  the  charge  to  the  reducing  and  melt- 
ing zone.  This  slower  feeding  left  the  charcoal  on  top  of  the 
furnace  exposed  to  the  air  a  longer  time,  thus  increasing  the 
amount  of  charcoal  required  and  decreasing  the  output.  With 
a  greater  current  than  was  available  and  consequent  higher 
temperature,  the  formation  oi  the  scale  would  have  been  pre- 
vented, and  the  output  correspondingly  increased. 

The  consumption  of  the  carbon  electrode  is  small,  as  may  be 
seen  from  the  fact  that  384  pounds  were  consumed  In  the 
production  of  42,711  pounds  of  pig  iron,  which  is  at  the  rate 
of  about  18  pounds  per  net  ton  of  metal.  The  consumption 
of  the  electrode  is  greater  for  white  iron  than  for  gray. 

According  to  Dr.  Paul  L.  T.  Heroult.  a  plant  capable  of  pro- 
ducing 120  tons  of  pig  iron  per  day  would  cost  about  $700,000 
and  the  cost  of  making  the  iron  would  be  ?10.69.  This  esti- 
mate is  based  on  the  assumption  that  ore  contains  55  per  cent 
iron,  and  costs  $1.50  per  ton. 

From  the  results  obtained  in  the  Sault  Ste.  Marie  experi- 
ments, it  would  seem  that  the  electric  furnace  stands  a  chance 
of  competing  with  the  present  methods  in  the  production  of 
pig  iron,  at  least  under  certain  favorable  conditions.  For  the 
manufacture  of  ferro  alloys  of  high  percentage.  Electrochem- 
ical and  Metalliirciical  Industry  says  that  "the  electric  fur- 
nace now  stands  supreme,  specially  In  the  manufacture  of 
those  ferros  in  which  a  highly  refractory  oxide  (like  that  of 
titanium)  is  to  be  reduced."  For  the  manufacture  of  high- 
grade  steel,  the  same  authority  says:  "The  electric  furnace 
seems  to  be  destined  to  gradually  replace  the  crucible  steel 
process.  The  advantages  of  the  electric  furnace  are  lower  cost 
of  operation,  due  to  larger  units  and  consequently  smaller 
labor  charge  per  ton  of  output  and  greater  durability  of  the 
electric  furnace.  The  cost  of  electric  power  is  a  comparatively 
small  item  in  this  case,  and  becomes  almost  insignificant  if 
fluid  steel  is  supplied  from  an  cpen-hearfh  furnace  or  from  a 
Bessemer  converter  to  an  electric  furnace  for  refining.  It  is 
likely  that  steel  which  has  been  refined  in  the  electric  furnace 
at  a  small  cost  may  be  used  in  future  to  a  much  greater  extent 
than  is  now  possible  with  the  high  price  cf  crucible  steel." 

W.  B.  Jr. 

TECHNICAL  CONCLUSIONS  FROM  THE  GLIDDEN 

AUTOMOBILE  TOUR. 

TIte  Horseless  Age,  August  1  and  8,  1906. 

The  Glidden  contest  is  an  annual  event  in  the  automobile 
world  which  is  especially  designed  to  test  the  economy  and 
reliability  of  the  contesting  machines  under  severe  touring 
conditions.  The  route  of  this  year's  race  was  about  1.200 
miles  in  length,  starting  at  Buffalo,  N.  Y..  thence  eastward 
across  the  State  and  northward  to  Montreal,  and  up  the  St. 
Lawrence  River.  Then  the  route  took  a  southward  turn  again 
down  through  the  White  Mountains,  winding  up  at  Bretton 
Woods.  N.  H.  This  route  was  a  severe  one  in  many  respects, 
including  stretches  of  sandy  and  rough  roads,  and  many 
exceedingly  steep  grades.  Albert  L.  Clough  contributes  to  the 
Horseless  Age  the  main  results  of  his  observations  made  dur- 
ing the  tour  as  to  the  strength  and  efficiency  of  the  various 
parts  of  the  automobile  mechanism.  We  give  them  here  in 
abstract : 

One  noticeable  feature  of  this  year's  contest  was  that  all 
the  American  cars  are  of  practically  the  same  type.  This  stan- 
dardization of  form  makes  it  possible  to  speak  quite  generally 
of  the  technical  merits  and  demerits  of  the  contesting  vehi- 
cles as  a  whole.  The  greatest  chance  of  drawing  comparisons 
is  in  considering  tlie  details  of  construction,  which  still  show- 
some  diversity.  One  of  the  principal  points  of  interest  relates 
to  the  efficiency  of  the  air-cooled  car.  five  of  which  entered 
the  contest.  This  air  cooling  of  the  vehicle  engine  of  large 
power  is  a  distinctly  American  proposition.  The  writer  kept 
close   watch   of   the   performance   of  the   air-cooled   cars   and 


found  his  previous  judgment  as  to  this  question  far  more  than 
substantiated.  Of  the  five  air-cooled  cars  that  started  from 
Buffalo,  four  finished  at  Bretton  Woods,  two  making  perfect 
scores.  At  no  time  have  any  of  the  air-cooled  engines  been 
noticed  in  a  dangerously  overheated  condition,  and  they  have 
not  found  the  pace  at  all  in  excess  of  their  capabilities,  at 
least  so  far  as  the  cooling  question  is  concerned.  American 
builders  would  do  well  to  give  more  attention  to  this  type  of 
engine  instead  of  following  foreign  models  so  closely  as  ihey 
have  done. 

The  weakest  part  of  the  chassis  has  been  demonstrated  to 
be  the  running  gear  of  the  car.  This  is  the  salient  technical 
conclusion  to  be  drawn  from  the  contest.  It  looks  as  if  the 
engine  of  the  average  car  possesses  enough  power  to  strain 
the  supporting  framework  tc  the  point  of  destruction  in  a  few 
thousand  miles  of  hard  running  over  unimproved  country 
roads,  without  being  itself  injured  to  any  serious  extent. 
In  the  matter  of  axles,  for  instance,  this  tour  must  have 
proved  an  eye-opener  to  many  manufacturers  as  well  as  to  the 
owners  cf  the  machines  themselves.  There  are  very  few  tubu- 
lar front  axles  to  be  found  upon  the  contesting  vehicles  which 
have  not  more  or  less  of  a  permanent  set,  while  most  I-seetion 
axles  are  in  as  good  condition  as  they  were  at  the  start.  It  is 
to  be  presumed  that  the  tubular  axle  will  now  be  finally  dis- 
carded, except  for  use  upon  very  cheap  cars.  Notwithstanding 
the  use  of  the  shock  absorber,  the  spring  must  be  character- 
ized as  one  of  the  weakest  parts  of  the  car.  The  spring  prob- 
lem is  a  difficult  one  and  has  not  as  yet  received  the  intelli- 
gent attention  it  demands.  It  would  seem  that  certain  manu- 
facturers must  either  increase  their  spring  lengths  with  a 
corresponding  increase  of  sectional  dimensions  or  else  resort 
to  some  other  form  of  spring  than  the  half-elliptic,  such  as  the 
platform  tvpe  or  the  double  elliptic  type.  This  change  may 
come  about  when  the  very  low--hung  body  is  seen  to  be  no 
special  desideratum.  Is  it  certain  that  the  list  of  special  steels 
has  been  exhausted  in  a  search  for  the  best  spring  material? 
Possibly  some  such  improvement  as  has  lately  been  made  in 
crankshaft  material  might  be  made  in  spring  stock. 

The  brake  problem  is  substantially  solved.  Some  of  the 
cars  have  required  rather  frequent  brake  adjustment,  but  the 
problem  is  merely  one  of  providing  more  liberal  wearing  sur- 
face. The  manufacturers  cf  these  cars  will,  without  doubt, 
profit  by  the  knowledge  acquired  in  this  tour.  The  same  can- 
not be  said  with  so  much  truth  of  the  steering  gears. 
They  have  been  given  severe  usage  over  rocky,  sandy  and 
winding  roads,  and  many  of  them  have  become  quite  loose, 
requiring  considerable  adjustment.  The  presence  of  back  lash 
and  the  shocks  communicated  through  imperfectly  reversible 
steering  mechanisms  conspired  to  very  much  fatigue  and 
lamed  many  of  the  operators. 

Both  chain  and  shaft  drives  have  shown  themselves  able  to 
do  their  work  successfully  under  difficult  conditions.  There 
seems  to  be  no  reason  to  credit  the  assertion  that  is  sometimes 
made  that  the  shaft  drive  is  inapplicable  to  heavy  cars  of 
high  power. 

Perhaps  the  most  astonishing  and  welcome  fact  brought  out 
is  the  great  reliability  and  endurance  of  the  engines.  There 
have  been  practically  no  cases  of  serious  mechanical  engine 
troubles.  There  have  been  some  few  valve  replacements,  but 
very  little  tightening  of  bearings  or  anything  of  that  sort. 
Xct  a  few  of  the  motors  are  too  good  for  their  cars  and  too 
powerful,  capable  of  driving  them  to  destruction  in  a  short 
period.  One  can  hardly  refrain  from  being  enthusiastic 
regarding  the  remarkable  performances  of  these  motors. 
There  is  no  other  thermal  prime  mover  which  approaches  the 
vehicle  engine  in  reliability,  automaticity.  and  weight 
efficiency,  considering  the  conditions  under  which  it  Is  used. 
During  the  whole  tour  there  was  substantially  no  trouble  from 
faulty  ignition.  Clutches  and  change  gears  also  seem  to  have 
been  developed  to  a  satisfactory  degree  of  strength  and  reli- 
ability. As  regards  the  ratio  of  speed  reduction,  however,  the 
writer  cannot  help  thinking  that  there  are  not  a  few  high- 
grade  cars  which  do  not  possess  a  large  enough  gear  reduction 
upon  the  slowest  speed  to  give  them  a  safe  margin  of  hill- 
climbing  capability.  Cars  with  three  or  four  forward  speeds 
employ  the  lower  gear  only  at  infrequent  intervals.  When  its 
use  becomes  necessary,  however,  it  should  be  so  low  as  to  over- 
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come  all  car  resistances,  up  to  the  limit  of  traction;  that  is, 
it  should  be  capable  of  slipping  the  rear  wheels  on  good  foot- 
ing. Twenty  per  cent  hills  are  alwdys  likely  to  be  met  with 
in  country  touring,  and  the  purchaser  of  a  costly  touring  car 
does  not  care  to  be  stalled  at  such  grades,  as  were  not  a  few 
of  the  cars  in  this  tour.  A  suspicion  sometimes  crosses  the 
mind  as  to  whether  the  modern  car  with  the  engine  in  the 
front  part  carries  sufficient  weight  upon  the  driving  wheels 
to  meet  unfavorable  conditions. 

To  one  who  observed  the  slipping  of  driving  wheels  on  one 
of  the  hills  met  with  on  the  tour  which  presented  a  muddy 
surface,  the  question  must  have  seemed  a  pertinent  one.  In 
this  respect  the  discarded  engine  in  the  body  was  superior. 
Another  difficulty  met  with  on  steep  hills  was  the  failure  of 
the  gravity  gasoline  system.  On  a  20  per  cent  grade  with  the 
tank  under  the  front  seat  the  head  of  gasoline  may  be  lowered 
about  eight  inches,  which  may  be  enough,  if  the  fuel  supply 
is  low,  to  reduce  the  head  to  nothing. 

Besides  the  vindication  of  the  capability  of  air  cooling  for 
protracted  touring  purposes,  there  is  one  other  technical 
innovation  which  has  had  a  successful  try-out  in  this  contest. 
I  refer  to  the  two-cycle  engine.  Though  there  was  but  a  single 
car  of  this  type  in  the  run,  which  did  not  achieve  a  perfect 
score,  it  was  penalized  by  a  few  points  only,  due  to  delays 
which  it  was  understood  were  in  no  way  connected  with  the 
application  of  the  two-cycle  principle.  This  car  finished  the 
tour  apparently  as  well  as  did  the  majority  of  four-cycle  cars 
with  its  propulsive  mechanism  in  excellent  condition.  To  all 
who  looked  forward  to  the  demonstration  of  the  fitness  of 
valveless  motors  to  automobile  practice,  this  fact  will  be  pres- 
ently significant. 

It  was  Indeed  a  cruel  fate  which  pursued  the  steam  cars 
entered  in  this  contest  and  led  to  the  total  destruction  of  two 
of  them.  Although  these  cars  have  been  developed  to  a  high 
pitch  of  reliability  and  efficiency  in  every  other  respect,  there 
is  always  the  hazard  of  the  exposed  flame  to  contend  with. 
Gasoline  cars  were  enormously  in  the  majority  in  this  tour, 
and  at  least  two  cars  were  overturned  and  several  ditched, 
yet  none  cf  them  met  with  destruction  or  damage  by  fire.  All 
efforts  to  render  the  steam  car  as  safe  as  the  gasoline  car  in 
point  of  fire  hazard  must  be  made  against  heavy  odds,  and 
must  be  expected  to  result  fruitlessly. 

This  tour  has  proven  a  wonderful  demonstration  of  the  re- 
liability of  the  American  motor  car,  being  impressive  on 
account  of  the  very  considerable  number  of  them  which  com- 
pleted the  run  without  penalization,  and  on  account  of  the 
large  proportion  of  the  entrants  that  finished.  Of  the  three 
foreign-built  cars  in  the  tour,  none  escaped  penalization  and 
only  one  of  them  finished  at  all.  While  this  fact  may  not  be 
deeply  significant,  it  will  perhaps  tend  to  strengthen  the  im- 
pression that  it  is  folly  to  pay  a  fancy  price  for  foreign  cars 
when  fully  as  serviceable  American  machines  can  be  bought 
for  far  less  money. 

THE  GAS  TURBINE. 
Dr.  C.  E.  Lucke,  Engineering  Magazine,  August,  1906. 

Dr.  Lucke  gives  a  great  deal  of  information  on  the  gas  tur- 
bine, based  on  actual  experiments;  this  information  is  not 
encouraging  to  those  who  expect  soon  to  see  gas  turbines  in 
general  use,  but  it  will  be  of  decided  value  to  those  who  are 
or  intend  to  be  experimenters  in  this  field,  as  It  points  out 
the  almost  insurmountable  obstacles  that  stand  in  the  way  of 
success.  The  main  features  of  the  paper  are  given  in  what 
follows: 

Inventors  and  engineers  have  experimented  with  complete 
gas  turbines,  with  and  without  steam,  as  well  as  with  the 
various  elements  going  to  make  up  the  system,  such  as  the 
compressor,  the  fire,  the  nozzle  and  the  turbine  wheel.  Some 
of  these  experimental  combinations  have  been  made  to  run, 
but  cannot  he  regarded  as  working  machines  merely  because 
they  run.  To  receive  any  consideration  they  must  approach 
the  steam  or  gas  engine  in  efficiency,  in  reliability,  life,  space 
occupied,  and  other  commercial  features. 

It  is  to  be  regretted  that  by  far  the  most  of  the  experi- 
mental results  along  these  lines  have  been  suppressed.  The 
inventors  or  experimenters  apparently  hoped  to  achieve  some- 


thing wonderful,  something  which  must  not  be  disclosed  to 
the  world  too  soon,  and  so  they  have  concealed  their  early 
work.  Later,  when  the  machine  was  built  and  operated,  the 
failure  was  so  humiliating  that  in  some  cases  the  experimenter 
was  ashamed  to  publish  his  results,  and  in  other  cases  it 
appears  that  large  sums  of  money  were  spent,  and  those  who 
spent  it  did  not  feel  inclined  to  give  results  to  the  world, 
obtained  at  such  large  individual  expense.  If  the  results  of 
every  man  who  had  experimented  with  this  problem  had  been 
published,  there  would  have  been  less  experimenting.  It  is 
also  extremely  probable  that  if  the  results  had  been  given 
freely  to  all  who  were  interested  in  the  problem,  we  would 
to-day  be  nearer  success,  or  more  certain  of  its  impossibility. 
In  a  paper  published  about  a  year  ago,  I  pointed  out  one  of 
the  difficulties  of  obtaining  a  practical  gas  turbine — free  expan- 
sion by  means  of  the  nozzle.  That  there  were  other  difficulties 
was  well  known  at  that  time,  but  it  seems  to  me  that  the  most 
basic  difficulty  was  the  one  previously  made  prominent.  It 
was  found  by  experimenting  with  nozzles  that  the  tempera- 
ture drop  in  the  nozzles  between  the  place  of  no  velocity  and 
high  pressure  and  the  place  of  maximum  velocity  and  low 
pressure  was  very  small,  and  averaged  about  12  per  cent  of 
what  is  theoretically  possible.  Since  that  time,  the  tempera- 
ture drop  in  an  actual  turbine  has  been  measured  and  com- 
pared with  the  theoretical  pressure  drop  and  the  performance 
of  the  turbine  operating  with  air  has  been  measured.  For  con- 
venience of  operation  the  air  was  cold  air,  whereas  in  the 
practical  gas  turbine  the  air  would  be  hot  and  possibly  more 
or  less  mixed  with  steam,  or  possibly  no  air  at  all  but  carbon 
dioxide  and  nitrogen.  In  any  event,  the  working  fluid  would 
be  largely  a  perfect  gas.  The  turbine  used  was  a  De  Laval 
standard  30-horsepower  machine  intended  for  steam  at  110 
pounds  pressure  and  having  six  nozzles.  The  turbine  wheel 
runs  at  20,000  revolutions  per  minute,  and  the  power  shaft 
2,000  revolutions. 

With  each  type  of  nozzle  three  different  initial  pressures 
were  used,  each  with  a  different  number  of  nozzles.  Readings 
were  taken  of  the  temperature  of  the  air  entering  the  turbine 
and  the  temperature  of  the  air  in  the  exhaust  chamber,  with 
the  corresponding  pressures.  This  turbine  was  fitted  for  six 
nozzles  in  all,  grouped  in  three  pairs  of  two  each.  These 
nozzles  were  all  designed  for  110  pounds  initial  pressure  at 
three  different  back  pressures — atmospheric,  25.5  inches  vacu- 
um and  26.3  inches  vacuum. 

In  the  best  results  the  figures  are  as  follows:  Initial  tem- 
perature and  pressure,  respectively,  9S  degrees  and  S5  pounds; 
final  temperature  and  pressure  58  degrees  and  0.03  pound; 
theoretical  temperature,  123  degrees;  range  of  temperature 
observed,  40  degrees;  theoretical  drop,  221  degrees;  per  cent 
of  theoretical  realized,  IS.l.  In  the  poorest  result  the  tem- 
perature dropped  S  degrees,  from  90  degrees  to  82  degrees, 
while  theoretically  it  should  have  dropped  188  degrees,  the 
pressure  drop  being  from  48  pounds  to  0.12  pound.  The 
per  cent  of  the  theoretical  realized  in  this  case  was  only  4.3. 
From  this  it  appears  that  the  temperature  drop  varies  between 
4  and  18  per  cent  of  the  theoretical  drop.  These  results  were 
determined  with  respect  to  speed  also,  which  varied  from  520 
to  1,920   revolutions  per  minute. 

The  experiments  fully  confirm  those  previously  reported  and 
the  conclusions  drawn  from  them,  that  the  temperature  drop 
in  free  expansion  with  such  nozzles  as  have  been  used  indi- 
cates very  small  conversion  of  heat  into  work.  Investiga- 
tions by  the  author  among  men  who  have  worked  with  com- 
pressed air  and  with  jets  and  nozzles  has  failed  to  develop  a 
single  case  where  there  occurs  a  substantial  cooling  of  perfect 
gases  by  free  expansion.  One  man  is  probably  better  fitted  to 
express  an  opinion  than  any  other,  by  reason  of  his  life 
work — Dr.  Ernest  Korting,  Inventor  for  many  years  of  jet 
apparatus  of  all  sorts,  and  of  gas  engines  and  producers. 
After  a  life  spent  in  such  work  with  signal  success,  he  sets  it 
down  as  a  fact  that  he  has  never  noted  a  single  case  of 
efficient  expansion  of  gases,  as  shown  by  temperature  drop. 

To  secure  some  idea  of  the  attitude  of  other  engineers  to- 
ward this  gas  engine  situation,  I  addressed  the  following 
series  of  questions  to  a  number  of  men  whose  opinions  seem 
to  be  desirable: 

a.     Do  you  consider  that  there  is  anything  theoretically  im- 
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possible  in  the  production  of  a  gas  turbine,  witti  or  without 
the  use  of  steam? 

6.  Do  you  consider  that  there  is  anything  practically  pro- 
hibitive in  carrying  out  the  necessary  process  to  produce  a 
gas  turbine,  using  either  perfect  gas  or  a  mixture  of  perfect 
gas  and  steam? 

c.  What  do  you  consider  are  the  prospects  of  overcoming 
such  diiflculties  as  exist? 

d.  Do  you  consider  that  there  is  anything  theoretically  or 
practically  diflBcult  in  the  compressor  part  of  the  system? 

e.  In  the  combustion  chamber  of  the  system? 

f.  In  the  control  of  hot  gases  alone  or  with  steam? 

g.  In  the  nozzle  part  of  the  system? 

h.     In  the  turbine  wheel  part  of  the  system? 

i.     In  any  other  part  of  the  system? 

These  men  represent  the  steam  turbine  field,  the  gas  engine 
field,  and  scientific  men  not  identified  with  any  particular 
field.    The  replies  are  given  in  the  following: 

Prof.  R.  C.  Carpenter: 

"Respecting  the  future  commercial  success  of  the  gas  tur- 
bine, I  would  state  that  I  have  formed  an  opinion  which  is 
unfavorable,  due  to  the  extremely  high  temperature  which  the 
working  parts  must  be  subjected  to. 

"Quite  a  number  of  experiments  respecting  the  gas  turbine 
have  been  carried  on  in  cur  laboratcry  during  the  past  eight 
or  ten  years.  I  felt  at  first  that  the  machine  could  be  made 
a  practical  success,  but  latterly  I  have  concluded  that  the 
practical  difficulties  were  almost  insurmountable. 

"In  my  opinion  there  is  nothing  in  fault  with  the  theory  of 
a  gas  turbine  without  the  use  of  steam,  but  I  do  not  believe 
that  there  is  any  immediate  prospect  of  securing  metals  which 
will  stand  the  high  temperature  required  for  the  nozzles  and 
buckets. 

"Respecting  the  use  of  a  combined  gas  and  steam  turbine.  I 
have  at  the  present  time  no  definite  or  positive  information 
whicli  will  enable  me  to  express  an  opinion  as  to  its  future 
practicability.  I  think,  however,  that  a  turbine  working  on 
such  a  combination  might  have  a  fighting  chance  of  succeed- 
ing." 

Prof.  Sidney  A.  Reeve: 

"a.     No. 

"6.     At  present,  yes. 

"c.  The  prospects  are  excellent.  The  gas  turbine  is  a  new 
problem.  The  devices  already  standard  in  engineering  prac- 
tice were  developed  to  meet  earlier  conditions.  The  condi- 
tions of  the  new  problem  are  different.  The  usual  period  for 
the  experimental  development  of  a  solution  of  the  problem  of 
building  old  devices  along  new  lines  is  all  that  intervenes  be- 
tween the  present  and  a  practicable  gas  turbine. 

"(I.  Theoretically,  no.  Practically,  yes.  The  compressor  is 
the  only  unsolved  and  difficult  part  of  the  problem. 

"e.     No,  either  theoretically  or  practically. 

"f.     With  permanent  gases,  yes.     With  steam,  no. 

"g.    No. 

"h.     No. 

"i.      No." 

Prof.  William  T.  Magruder: 

"a.  I  see  nothing  theoretically  impossible  in  gas  turbines, 
although  I  am  not  prepared  to  predict  how  economical  they 
will  be  in  the  use  of  fuel  and  repairs  in  practice. 

"b.  I  feel  that  the  obtainable  temperatures  which  are  de- 
sired for  maximum  efficiency  may  cause  great  difficulty,  unless 
a  suitable  porcelain  can  be  obtained. 

"c.  1  have  faith  enough  to  believe  that  the  difficulties  will 
be  overcome. 

"d.  I  am  not  prepared  to  say  that  the  compression  is  abso- 
lutely necessary,  and  believe  that  the  difficulties  peculiar  to 
the  problem  can  be  overcome.  A  motor-driven,  550-revolution, 
3,000-pound  pressure,  four  stage  air  compressor  at  Sd  per  cent 
pneumatic  efficiency  is  the  latest  success  in  this  line. 

"e.     Your  worli  is  an  answer  to  this  question. 

"f.     Without  steam  it  is  the  most  serious  proposition. 

"g.     Cannot  say.     Would  try  porcelain. 

"I  believe  that  a  solution  of  the  problem  will  be  effected, 
which,  in  its  way,  will  be  as  novel  as  the  steam  turbine.  I 
would,  however,  prefer  not  to  make  any  prediction  or  state- 
ment at  present." 

Mr.  F.  E.  Junge: 

"a.    No. 

"&.     No. 

"c.  Prospects  are  good  if  efficiency  of  proposed  turbine  is 
second  consideration. 

"d.    Nothing. 

"p.     Yes;   difficulty  of  cooling 

"f.  Yes;  thermal  inefficiency  when  steam  is  generated  by 
Injecting  water  into  combustion  chamber  before  or  during 
combustion. 

"(1.    No.  if  properly  designed. 

"h.  Yes.  impossibility  of  cooling  blades  and  finding  proper 
material  to  stand  high  temperatures  continuously. 


"i.  None  but  lack  of  interest  in  manufacturing  circles  and 
among  investors." 

Prof.  Elihu  Thompson  in  his  reply  says  that  the  gas  tur- 
bine is  certainly  a  very  complex  problem,  and  he  is  not  pre 
pared  to  answer  the  questions  put,  definitely,  at  this  time. 
He  sees,  however,  no  theoretical  impossibility  in  the  gas  tur 
bine,  with  or  without  steam,  but  considers  the  practical  prob 
lems  of  the  greatest  difficulty,  especially  the  compression  prob- 
lem. The  construction  and  operation  problems  are  certainly 
difficult,  and  considerable  time  will  probably  elapse  before  any 
thoroughly  workable  gas  turbine  is  produced,  and  the  prob- 
lem of  its  competing  with  other  machines  is  naturally  some- 
what doubtful. 

W.  L.  R.  Emmet,  after  a  few  preliminary  remarks  relative 
to  the  theory  of  the  subject,  concludes  his  answer  as  follows: 

"Even  when  due  allowance  is  made  for  these  difficulties,  the- 
ory would  indicate  that  fair  economy  might  be  obtained  from 
a  gas  turbine.  The  development  of  any  practicable  process  of 
this  kind  involves  a  great  amount  of  thought  and  labor,  and 
all  that  1  can  say  of  this  process  is  that  it  seems  to  afford  a 
less  attractive  field  for  development  than  many  others  to 
which  a  competent  engineer  might  devote  his  energies." 

After  a  review  of  the  whole  situation,  it  appears  that  the- 
oretically there  is  nothing  impossible  in  the  problem,  and  such 
difficulties  as  exist  are  purely  practical  but  of  no  mean  order 
of  magnitude.  So  great  are  the  difficulties  encountered  by 
those  who  have  experimented,  and  so  great  are  those  that  are 
foreseen  by  practical  men,  whose  lives  are  devoted  to  over- 
coming difficulties,  that  those  who  are  engaged  in  trying  to 
perfect  such  a  machine  as  this  are  warned  of  the  certainty 
that  their  efforts  will  be  fruitless  for  a  long  time  at  least,  that 
much  money  will  be  spent  with  no  tangible  results,  and  that 
the  practical  gas  turbine  is  a  long  way  off.  W.  B.  Jr. 


CURRENT  PRACTICE  IN  PETROL  ENGINE  DESIGN. 
G.  W.  Rice.  Sibley  Journal  of  Engiueeriiig.  June.  1906. 
This  paper  is  an  abstract  from  a  thesis  by  the  author  for 
the  M.  E.  degree.  Mr.  Rice  gives  working  formulas  for  the 
dimensions  of  the  various  parts  of  petrol  engines,  especially 
the  light-weight  type  used  in  automobiles.  These  formulas  are 
deduced  from  actual  practice,  as  exemplified  in  the  latest  de- 
signs of  such  machines,  and  are  of  special  value  to  designers. 
All  the  essential  information  is  given  in  the  following  abridg- 
ment of  the  paper.     The  autlior  says: 

It  is  the  object  of  this  paper  to  derive  rational  machine 
design  formulas  for  the  different  parts  of  a  petrol  engine  w-ith 
the  constants  of  the  formulas  derived  from  practice.  In  May, 
1905,  an  explanation  of  this  project,  together  with  data  sheets, 
were  mailed  to  200  builders,  and  from  these,  data  on  about 
seventy-five  engines  were  obtained.  In  order  to  get  the  maxi- 
mum explosion  pressure,  which  we  need  in  finding  the  stresses 
in  the  engine  parts,  the  assumption  is  made  that  the  compres- 
sion pressure  is  one-fourth  of  the  maximum  explosion  pres- 
sure. This  assumption  is  very  nearly  correct  and  is  used 
throughout  this  article. 

Ratio  of  Length  to  Diameter. 
While  in  stationary  gas  engines  running  at  slow  speed,  the 
stroke  is  about  1.5  times  the  bore  for  thermodynamic  reasons, 
in  high-speed  petrol  engines  the  consideration  of  piston  speed 
outweighs  the  former  and  in  some  cases  it  is  shorter. 
Z  =  cylinder  length  in  inches. 
Z)^  diameter  of  cylinder  in  inches. 
Values  of  7  and  D  were  plotted,  giving  1.07  as  mean  value 
of  "A"  in  formula  7  =  AD. 
The  designer's  formula  is, 

7  =  1.07  D. 
D  =  the  cylinder  bore. 
7  =  length  of  stroke. 
R.  P.  M.  =  revolutions  per  minute. 

C7^clearance  as  a  fraction  of  piston  displacement. 
The  equation   for  the  maximum   horsepower   is   a   rational 
formula,  the  constant  in  it  being  based  on  the  current  practice 
of  1905  and  1906. 

D-  X  L  X  R.  P.  M.  X  (.48  +  0.1  C  I) 

D.  H.  P    per  cvlinder  =: 

14000. 
Thickness  of  Cylinder  Wall. 
This  depends  on  the  stress  which  can  safely  be  allowed  for 
continuous  repetition.     On  account  of  the  desire  for  lightness 
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and  the  stiffening  action  of  the  jacket  wall,  this  stress  is  taken 
as  high  as  possible;  in  fact,  instead  of  allowing  the  usual 
constant  for  reboring,  it  was  found  on  plotting  the  data  from 
engines  in  actual  practice  that  this  constant  had  a  negative 
value  of  Vs  inch. 

<z=  thickness  of  cylinder  wall. 
s=:  allowable  stress  per  square  inch. 
p=:  maximum  explosion  pressure. 
Z)=:  cylinder  diameter. 
The  design  formulas  are  then: 
pD 

t=: %"   (Light  automobile  practice). 

5300 

pD 

(=r Vg"   (Medium  weight  practice). 

3700 

pD 

t  = %"   (Heavy  marine  practice). 

3200 

D 

t=: —  (Rough  rule,  not  considering  pressure). 

16 

Thickness  of  Integral  Cast  Cylinder  Heads. 
The  common  form  cf  head  is  that  of  a  flattened  ellipse. 
Liberal  fillets  should  be  used  where  the  head  joins  the  cylin- 
der wall,  and  the  head  may  be  gradually  reduced  in  thickness 
as  you  approach  the  center.  Close  to  the  cylinder  wall 
t  =  0.005  D  \'p:   at  the  center  t^pD^l.5s. 

Thickness  of  Jacket  Wall. 
This  is  made  as  thin  as  it  can  be  cast  in  the  foundry: 
in  some  cases  it  is  deposited  electrolytically  of  copper;  in  other 
cases  the  cylinder  is  cast  without  a  jacket,  turned  up  inside  and 
out  and  a  thin  metal  jacket  of  copper  or  brass  applied.  This 
latter  practice  has  come  to  the  front  a  great  deal  during  the 
last  year.  In  cylinders  made  in  this  manner  you  can  be  sure 
that  the  cylinder  wall  has  a  constant  thickness,  which  is  some- 
thing which  cannot  be  said  of  the  ordinary  type,  it  is  also  of 
a  very  light  construction. 

Length  of  Piston. 
The  normal  pressure  between  piston  and  cylinder  wall  for 
any  point  in  the  piston  stroke  is  equal  to  pressure  on  piston 
head  divided  by  the  ratio  of  connecting  rod  to  crank  length 
By  assuming  an  average  clearance  and  different  ratios  of  con- 
necting rod  to  crank,  it  was  found  that  the  average  pressure 
on  the  piston  head  when  the  connecting  rod  and  crank  were 
at  right  angles,  giving  the  maximum  normal  pressure  on  the 
piston,  was  0.23  times  the  maximum  pressure.  The  design 
formulas  are: 

D 
1  =  0.016"  p—. 

c 
1  =  1.125  D. 
p  =  maximum  pressure  on  piston  in  pounds  per  square  inch. 
c=:  ratio  of  the  connecting  rod  to  the  crank. 
/  =  length  of  the  piston. 

Thickness  of  Bear  Wall  of  Piston. 
<=:  thickness  of  unribbed  rear  wall  of  piston. 
p  =:  maximum  pressure  in  pounds  per  square  inch. 
/)  :=  diameter  of  cylinder. 
The  designer's  formula  is 

«  =  0.0034  Vp  X  D. 
By    plotting    between    piston    head    thickness    and    cylinder 
diameter,  we  get  the  rough  design  formula:     Allow  1-lG-inch 
thickness  per  inch  of  cylinder  diameter. 

Dimensions  of  Piston  Rings. 

In  the  consideration  of  piston  ring  dimensions,  the  first 
proportion  with  which  we  are  interested  is  the  diameter  to 
which  the  outside  of  the  cast-iron  ring  is  finished.  This  must 
be  a  diameter  slightly  greater  than  the  bore  of  the  cylinder  so 
as  to  furnish  a  sufficient  packing  action  to  the  piston.  Tliis 
diameter  is  the  same  for  eccentric  turned  rings  as  for  non- 
eccentric  ones,  and  by  plotting  between  ring  diameter  and 
cylinder  diameter  it  was  found  that  the  ring  was  turned  to 
1.03  times  the  cylinder  diameter. 

Right  here  it  might  be  well  to  say  that  due  to  the  heat  of 


the  burning  gases  expanding  the  piston  head,  that  end  of  the 
piston  has  to  be  made  slightly  smaller  down  to  the  first  ring 
than  the  rest  of  the  piston,  this  allowance  is  usually  taken 
as  0.001  inch  per  inch  diameter  of  cylinder. 

For  plain  rings  of  constant  thickness  the  width  was  found 
to  be  0.07  of  the  cylinder  diameter  and  the  thickness  of  the 
ring  to  be  0.5  of  the  width.  The  number  of  rings  used  by  dif- 
ferent builders  varies  widely,  the  common  practice  being  three 
at  the  head  end  of  the  piston  and  one,  known  as  an  oil  ring, 
at  the  open  end. 

The  designer's  formulas  are: 

d  =  1.0ZD,       IV  =  0.07  D.       t=0.5iv. 

Design  of  Wrist  Pin. 
The  average  pressure  on  the  piston  pin  will  be  the  same  as 
on  the  crankpin,  neglecting  inertia  effects, 
p  =  maximum  pressure  in  the  cylinder. 
(I  =  diameter  of  wrist  pin. 
I  =  length  of  wrist  pin. 
D  =  cylinder  diameter. 
The  designer's  formulas  are: 

(iZ  =  0.000445  p  D 
l  =  2i-A   d 


d  =  0.225  D 

Crank  Pin  Design  in  Engines  with  Main  Bearing  Each  Side 
of  Crank  Pin. 

Below  is  given  data  on  the  ultimate  strength  of  15  crank 
shafts  having  an  average  ultimate  strength  of  95,000  pounds 
per  square  inch.     (See  July,  1905,  Horseless  Age.) 


Autocar    ...   85,000     Pierce    105,000  Columbia 

Moline     90,000     Lozier    100,000  Covert   ... 

Packard    ...100,000  S.   and   M...  125,000  Acme 

St.    Louis...   70,000    Pierce    105,000  Thomas    . 

Nameless    . .   85,000     Haynes   90,000  Welch    . . . 


90,000 

80,000 

90,000 

105,000 

115,000 


and  the  very  latest  practice  is  using  steel  of  special  mixture 
giving  it  greater  hardness  and  a  very  high  tensile  strength. 
The  designer's  formulas  for  this  type  of  crank  shafts — 
D 

d^ V    p  for   diameter   of  pin. 

43.2 

Z=:ll/3   d  for  length  of  pin. 

Crank  Pin  Design  in  Engine  not  having  Main  Bearing  Each 
Side  of  Crank  Pin. 

Assuming  that  for  this  type  of  engine  d  ^  2  inches  on  the 
average,  approximately, 

D 

d  = \'    p   +   0.9". 

36.5 

/  =  3.75  d  —  3.75". 

A  general  average  of  all  cases  shows  that  the  diameter  of 

D 

crank  pin  = .     Again  the  general  average  shows  that  the 

2.8 

projected  area  of  the  crank  pin  is  1/5  of  the  piston  area. 

Design  of  Main  Bearings. 

(i  =  diameter   of   main   bearing. 

The  length  of  main  bearing  per  cylinder  in  four  cylinder 
engines  with  flive  main  bearings  is  2.82  d. 

The  length  of  main  bearing  per  cylinder  in  four  cylinder 
engines  with  three  main  bearings  is  1.54   d. 

The  length  of  main  bearings  per  cylinder  in  two-cycle  en- 
gines is  4.45  d.  ( This  applies  to  one-  and  two-cylinder  en- . 
gines  only.) 

The  relative  lengths  of  these  bearings,  among  themselves, 
varies  with  the  cylinder  arrangement — whether  they  are  cast 
in  pair,  separately,  etc.  In  all  cases,  the  bearing  at  the  fly- 
wheel or  power  end  of  the  shaft  is  made  longer  than  any  of 
the  others  because  the  weight  of  the  wheel  rests  almost  di- 
rectly on  it  and,  therefore,  the  average  total  pressure  is  much 
greater  than  on  the  others. 
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The  designer's  formulas  are — for  length  of  journal — given 
above. 

I       H.  P.  per  cylinder 


Diameter  =  7.24 


R.  P.  M. 
Crank  Thro'ws  or  Webs. 
d    =  diameter  of  main  bearing. 
d'  =  diameter  of  crank  pin. 
h    =  depth  of  crank  throws. 
6    =  thickness  of  crank  throws. 
b'  =  thickness  of  crank  throws  on  flywheel  side. 
h"  =  thickness  of  long  crank  throws. 
The  designer's  formulas  are: 

d-  =bh- 

h    =  2.6  6 

&'  =  1.25  b 

h    =  1.33  d' 

h"  =  1.25  6' 

Inertia  EflFects  of  Reciprocating  Parts. 
F  =  inertia  effects  in  pounds  per  square  inch  of  piston  area. 
TF  =  weight  of   (piston  +  2/3  connecting  rod). 
K  =  R.  P.  M. 

r  =  one  half  stroke,  in  feet, 
c   =:  ratio  of  connecting  rod  to  crank. 
D  =  cylinder  diameter,  inches. 

10  =  weight  of  reciprocating  parts  per  square  inch  of  pis- 
ton area. 

iy  X  A'-  X  r  X  0.00034 
F  = X 


H) 


0.7854  £»2 

Now  by  plotting  we  find  that  the  weight  of  reciprocating 
parts  is  0.55  pounds  per  square  Inch  of  piston,  and  the  value 
of  "c"  is  4.  We  may  then  rewrite  the  above  equation  as  fol- 
lows: 

i^  =  1.25   (w  X  N-  X  r  X  0.00034). 
=  1.25  (0.55  X  N=  X  r  X  0.00034) 
=  0.0002435  (A"  X  r) 
Giving  us  a  simple  equation  for  inertia  effects  of  a  given  en- 
gine at  a  given  speed. 

Stress  in  Connecting  Rod  Bolts. 

The  stress  in  the  bolts  of  the  connecting  rod  Is  almost  en- 
tirely due  to  the  inertia  pressures  at  the  end  of  the  stroke. 
This  stress  may  be  found  from  the  preceding  formula  by 
plotting  the  maximum  inertia  pressures  at  the  engines'  rated 
speed  with  the  reduced  bolt  area.  That  is  the  area  at  the 
bottom  of  the  threads.  The  average  ratio  of  thread  area  to 
bolt  area  is  0.65  for  the  sizes  commonly  used  in  automobile 
engine  construction. 

Flywheel  Design. 

In  the  design  of  a  flywheel  for  an  automobile  engine  we 
have  a  proposition  entirely  different  from  the  design  of  a  fly- 
wheel for  any  type  of  stationary  engine.  In  the  automobile 
the  function  of  the  flywheel  is  not  to  keep  the  engine  speed 
constant,  but  to  furnish  a  storage  reservoir  of  energy  sufficient 
to  start  the  car  under  any  working  conditions  or  to  keep  the 
engine  turning  over  when  running  at  very  low  speed  and 
under  heavy  load.  Current  practice  does  not  help  us  as  much 
as  it  might  in  this  particular,  for  the  weights  of  flj-wheel 
used  for  the  same  powered  engine  varies  widely  among  the 
different  builders.  The  weight  depends,  first  upon  the  di- 
ameter, and  this  depends,  to  a  large  extent  upon  where  the 
wheel  has  to  be  put;  second,  upon  the  weight  of  the  loaded 
car,  relative  to  the  power  of  the  engine.  It  also  depends 
upon  the  gearing  ratio  of  the  car  and  other  things  relative  to 
the  car  design. 

By  plotting  between  engine  stroke  and  flywheel  diameter, 
we  find  that  the  diameter  varies  from  4.9  to  2.9  times  the  en- 
gine stroke.  The  average  value  of  flywheel  diameter  being 
3.5  times  the  engine  stroke. 

Engine  Weight. 

Instead  of  comparing  the  engine  weight  with  the  horse- 
power, as  is  usually  done,  let  us  compare  it  with  the  cubic 
inches  of  piston  displacement.  By  plotting  between  the 
weight  of  the  complete  engine  and  cylinder  volume  in  cubic 
inches,  we  find: 

W  =  1.125  y  +  100. 


On   plotting   between   engine    weight   without   flywheel   and 
cubic  Inches  of  piston  displacement,  we  find: 
W  =  1.125  y. 

This  Indicates  that  irrespective  of  the  power  of  the  engine, 
the  builders  have  always  used  a  flywheel  of  about  100  pounds 
weight. 

By  plotting  between  engine  weight  and  horsepower,  we  find 
the  average  value  to  be  17.6  pounds  per  horsepower. 

Diameter  and  Lift  of  Exhaust  Valves. 

D  =  cylinder  diameter. 

i:=  length  of  stroke. 

N  —  R.  P.  M. 

S  =  allowable  speed  of  gas  in  feet  per  minute  ^=  3,520, 

d  =  diameter  of  exhaust  valve. 

h  =llft  of  exhaust  valve. 

In  high-speed  engines  the  ring  area  open  to  gas  passage, 
seems  to  be  the  all  important  item,  and  not  the  diameter  of 
the  valve  itself.  The  tendency  being  to  keep  the  valves  large 
in  diameter,  and  to  make  the  lift  as  small  as  possible,  7/16 
inch  was  the  highest  lift  noted  on  about  80  engines,  with 
cylinder  sizes  up  to  7  X  9  inches,  while  the  theoretical  lift 
would  be  M  of  the  diameter  of  the  valve.  About  5/16  inch 
is  a  popular  lift  in  this  country,  while  the  French  use  much 
lower  lifts.  These  low  valve  lifts  are  used  in  order  to  get  a 
quick  closing  valve  and  to  prevent  hammering  of  the  cams 
on  the  valve  push  rods. 

The  designer's  formula  is: 

D-  L  X  =  84,500  d  h. 

Valve  Thickness. 
For    the    thickness    of    the    exhaust    and    inlet    valves    the 
formula  of  Reuleaux  may  be  used: 

t  ^=  thickness. 

;■  =  radius  of  supporting  circle. 
p  =  maximum  pressure  in  cylinder, 
s  =  fiber  stress. 
Or  as  given  by  another  designer  this  is  modified  to  read: 

IT 

t  =  0.45  rf  <    — 
^  s 

The  maximum  normal  pressure  of  the  valve  on  its  seat  is 
given  by  several  authorities  as  900  pounds  per  square  inch 
and  when  a  conical  seated  valve  is  used  the  angle  is  usually 
taken  between  45  and  70  degrees,  which  makes  the  effective 
lift  of  the  valve  equal  to  the  real  lift  times  the  sine  of  the 
valve  angle  which  may  be  approximated  at  0.75.  Diameter  of 
valve  stem  is  taken  as  1/5  valve  diameter. 

Inlet  Valve  Design. 
Most  that  has  been  said  relative  to  the  exhaust  valve  may 
be  applied  to  the  Inlet  valve.  The  valves  themselves  are 
very  often  made  interchangeable,  but  they  are  usually  given 
different  lifts,  that  of  the  inlet  valve  being  smaller.  The 
designer's  formula  is: 

D=  L   .V  =  d  h    X    107.000. 

Speed  ot  Exhaust  Gases  through  Pipe. 
U  =  cylinder  diameter  in  Inches. 
L  =  length  of  stroke. 
X  =  R.  P.  M. 

.9  =  allowable  speed  of  gas  in  feet  per  minute  =:  6,550. 
a  ^area  of  exhaust  pipe  (nominal). 
The  designer's  formula  is: 

D-  L  y 

50.000 
Speed  of  Gases  through  Inlet  Pipe. 
The  designer's  formula  is: 

D-  L  N 


80,000 


g  =  10,000  feet  per  minute. 
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Two-cycle  Port  Desig-n. 
The  design  of  ports  for  two-cycle  engines  depends  upon  two 
important  factors.  First  the  height  of  the  port  determines 
the  valve  timing  of  the  engine,  and  this  timing  must  be  ar- 
ranged to  give  the  proper  results  when  the  engine  Is  running 
at  slow  speed.  Next,  the  ports  must  be  extended  around  the 
cylinder  until  a  sufiBcient  area  is  obtained  to  give  the  re- 
quired engine  speed.  The  two  points  then  to  consider  are 
valve  timing,  and  limiting  gas  velocities.  This  valve  timing 
is  very  nearly  constant  for  all  the  engines,  the  average 
values  being  SS  degrees  for  the  inlet  ports  and  110  degrees 
for  the  exhaust  ports.  The  velocity  of  the  gases  through  the 
ports  was  found  by  assuming  full  port  opening  from  the  time 
the  port  began  to  open  to  the  time  it  closes.  The  exhaust 
gas  velocity  was  found  to  be  quite  constant  at  about  7,500 
feet  per  minute.  The  inlet  gas  velocity  varied  with  the 
crank  case  pressure,  but  as  this  pressure  is  either  about  4  or 
8  pounds,  we  find  two  values  for  inlet  gas  velocity.  The  gas 
velocity  corresponding  to  4  pounds  is  12,000  foot-minutes, 
while  that  corresponding  to  8  pounds  is  24,000  foot-minutes. 

Compression  Pressure  and  Clearance. 

Theoretically  the  compression  of  an  engine  depends  upon 
the  clearance,  and  from  theory  we  can  compute  the  compres- 
sion of  any  engine  of  which  we  know  the  clearance  volume. 
In  practice  we  never  get  a  full  cylinder  of  explosive  mixture, 
and  the  percentage  which  we  do  get  depends  upon  the  en- 
gine speed,  the  amount  the  engine  is  cooled,  the  temperature 
of  entering  charge,  and  the  make  of  carburetor.  The  com- 
pression pressure  varies  directly  as  the  square  root  of  the 
R.  P.  M.  and  inversely  as  the  square  of  the  diameter  of  cylin- 
der and  inversely  as  the  clearance  to  the  4/3  power. 

A  curve  plotted  between  compression  pressure  and 


R.  P.  M.  I  R.  P.  M. 

gives 


O'X  Cl^ 


D'XCl'       -  25        +15. 


compression  alisolute 


W.  K.  .Jr. 


DENATURED  ALCOHOL. 
Consular  Report  No.  J6iJij. 

The  strongest  alcohol  of  commerce  in  the  United  States  is 
usually  95  per  cent  alcohol  and  the  price  varies  from  $2.30  to 
$2.50  per  gallon,  showing  that  the  greater  part  of  the  cost  is 
due  to  the  revenue  levied  by  the  government.  The  greater 
part  of  the  GO. 000, 000  gallons  of  alcohol  consumed  in  the 
United  States  is  used  in  the  manufacture  of  whisky  and  other 
beverages.  The  revenue  tax  prevents  the  use  of  alcohol  to 
any  great  extent  in  the  industries  of  the  country.  The  bill 
passed  at  the  last  Congress,  designed  to  promote  the  use  of 
untaxed  alcohol  in  the  arts  and  as  fuel,  takes  effect  January 
1,  1907.  The  first  effect  of  free  alcohol  will  be,  it  is  said,  to 
supplant  the  12.000.000  gallons  of  wood  alcohol  which  are  used 
in  the  manufacture  of  paints,  varnishes,  shellacs,  and  other 
purposes.  Another  use  that  is  expected  of  denatured  alcohol 
is  in  the  manufacture  of  certain  products,  such  as  dyestuffs 
and  chemicals,  which  cannot  now  be  manufactured  commer- 
cially in  this  country  because  of  the  high  cost  of  alcohol,  and 
which  are  imported  largely  from  Europe.  A  very  rapid  devel- 
opment of  the  industry  of  manufacturing  chemicals  as  a  re- 
sult of  free  alcohol  is  looked  for.  In  the  production  of  alcohol 
there  is  always  formed  as  a  by-product  a  certain  amount  of 
fusel  oil,  which  is  very  useful  in  manufacturing  lacquers 
which  are  used  on  metallic  substances,  fine  hardware,  gas 
fixtures,  and  similar  articles.  The  industries  manufacturing 
these  wares  will  undoubtedly  receive  a  great  stimulus  as  a 
result  of  cheaper  fusel  oil  caused  by  the  increased  production 
of  alcohol. 

The  use  of  denatured  alcohol  as  a  fuel  has  yet  to  be  fully 
developed.  Although  alcohol  has  only  about  half  the  heating 
power  of  kerosene  or  gasoline,  gallon  for  gallon,  yet  it  has 
many  valuable  properties  which  may  enable  it  to  compete  suc- 
cessfully in  spite  of  its  lower  fuel  value.  In  the  first  place  it 
is  very  much  safer.  Alcohol  has  a  tendency  to  simply  heat 
the  surrounding  vapors  and  produce  currents  of  hot  gases 
which  are  not  usually  brought  to  high  enough  temperature  to 
inflame  articles  at  a  distance.     It  can  be  easily  diluted  with 


water,  and  when  it  is  diluted  to  more  than  one-half  it  ceases 
to  be  inflammable.  Hence  it  may  be  readily  extinguished, 
while  burning  gasoline,  by  floating  on  the  water,  simply 
spreads  its  flame  when  water  is  applied  to  it.  Although  alco- 
hol has  far  less  heating  capacity  than  gasoline,  the  best  ex- 
perts believe  that  it  will  develop  a  much  higher  percentage  of 
eflBciency  in  motors  than  does  gasoline.  Since  gasoline  repre- 
sents only  about  2  per  cent  of  the  petroleum  which  is  refined, 
its  supply  is  limited  and  its  price  must  constantly  rise,  in 
view  of  the  enormous  demand  made  for  it  for  automobiles  and 
gasoline  engines  in  general.  This  will  open  a  new  opportunity 
for  denatured  alcohol.  Industrial  alcohol  is  now  used  in  Ger- 
many in  small  portable  lamps,  which  give  it  all  the  effects  of 
a  mantel  burner  heated  by  gas.  The  expense  for  alcohol  is 
only  about  two-thirds  as  much  per  candlepower  as  is  the  cost 
of  kerosene.  Even  at  25  or  30  cents  a  gallon,  denatured  alco- 
hol  can   successfully  compete   with   kerosene   as   a  means   of 

lighting. 

*     *     * 

SPROCKET  ■WHEELS  FOR  ORDINARY  LINK 
CHAINS. 

In  determining  the  pitch  diameter  of  a  sprocket  wheel  for 
use  with  the  ordinary  elliptical  link  chain,  the  geometrical 
problem  involved  is  that  of  finding  the  diameter  of  a  circle 
whose  circumference  can  be  spaced  off  into  a  given  number  of 
alternate  long  and  short  chords  of  given  lengths.  The  dimen- 
sions of  the  chain  and  the  number  of  teeth  desired  in  the 
wheel  form  the  conditions  which  determine  the  pitch  diameter. 
As  may  be  seen  by  referring  to  Plate  I.  in  the  Supplement,  the 
form  of  sprocket  wheel  there  detailed  has  one  tooth  for  every 
two  links.  The  dimensions  which  concern  us  in  finding  the 
pitch  diameter  of  the  sprocket  wheel  are:  d,  the  diameter  of 
the  stock  from  which  the  link  is  made;  and  r,  the  pitch  of  the 
chain  or  length  of  the  opening  in  the  link.  These  dimensions 
are  shown  in  the  upper  right-hand  figure  of  Plate  I.  Given 
the  number  of  teeth  desired  in  the  wheel,  and  these  two  di- 
mensions, d  and  r,  the  formula  for  the  pitch  diameter,  which 
is  taken  from  a  German  handbook  (Hiitte,  Des  Ingenieur 
Taschenbiich;  page  502 — I.)  is 


>!  \  sin  a  /  \  cos  a  / 


in  which  a  ^- 


when  N  =  the  number  of  teeth.     Refer- 


N 


ring  to  Fig.  1  below,  which  shows  the  impossible  three-tooth 
sprocket  for  the  sake  of  having  the  lines  on  a  large  scale,  the 
derivation  of  the  formula  can  readily  be  followed.  The  pitch 
circle   passes,   naturally,    through   o,  the  center  of  the   circle 


representing  a  medial  cross  section  of  the  link  which  lies  flat. 
The  polygon  in  this  case  will  be  a  six-sided  one,  of  which 
three  sides  are  each  equal  to  r  +  d,  while  the  three  alternate 
sides  are  each  equal  to  r  —  d.  Referring  to  Fig.  2.  which  is  a 
skeleton  diagram  of  Fig.  1,  lo  is  half  the  length  of  one  of 
the  short  sides  of  the  hexagon,  eo  is  half  the  length  of  one 
of  the  long  sides  of  the  hexagon,  while  R  is  the  radius  of  the 
pitch  circle.  To  determine  the  value  of  R  proceed  as  follows: 
First  (graphically)  with  the  center  of  the  sprocket  at  x,  draw 
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(jx  and  fx  at  an  angle  of  a  degrees  either  side  of  vertical 
line  ft  X.  Construct  the  two  right-angle  triangles,  h  g  x, 
and  hfx,  in  which  h  g  and  h  f  each  equal  r/2  or  half  the  pitch 
of  the  chain.  To  find  the  position  of  the  center  of  the  circular 
section  of  the  flat  link,  draw  the  line  ;  o  parallel  with  g  x  at 
a  distance  of  (7/2  to  the  left  of  h.  Draw  also  line  k  o  parallel 
to  Z  ,r  at  a  distance  (1/2  to  the  left  of  h.  Then,  evidently,  the 
point  of  intersection  o  will  be  the  location  of  the  center  of 
the  chain  section,  and  R  will  he  the  radius  of  the  pitch  circle. 
To  solve  this  mathematically  the  problem  may  be  analyzed 
as  follows:  In  addition  to  lines  previously  drawn,  draw  h  m 
tangent  to  the  circle  representing  the  section  of  the  chain, 
continue  i  o  to  re  and  draw  o  h.  We  have  first  to  prove  that 
Zhom  =  /hxg  =  a.  By  construction  h  f  and  hg  are  por- 
tions of  sides  of  a  regular  polygon  of  re  sides,  G  in  this  case. 
The  exterior  angle  of  a  regular  polygon  is  equal  to  360°/n; 
therefore  /  g  hg.  the  exterior  angle  of  /  f  h  g,  =  360°/n  =: 
•i  a.  By  construction,  the  sides  of  /  re  o  m  and  _i  gh  g  are 
parallel,  therefore  the  angles  are  equal;  therefore  z  nom^ 
•Z  a.  Since  p  h  and  to  h  are  both  tangent  to  the  circle,  it  can 
be    easily    shown    that    line    o  h    bisects  z   n  o  m.      Therefore 

d 
Zhom  =  a.       Since      o  m^d/2,      ofi.=: .      Again, 


since  hg  =  r/2,  we  have  hx^- 


2  X  cos  a 
— .     AVe  know  that  o  h  x 
2  X  sin  a 

is  a  right-angle  triangle,  since  line  o  h  bisects  the  exterior 
angle  of  the  regular  polygon  represented  by  lines  h  f  and  h  g : 
this  polygon  has  its  center  at  x.  Triangle  o  ft  a;  is  therefore 
a  right-angle  triangle  whose  sides  o  ft  and  ft  x  we  have  just 
obtained,  and  from  which  we  may  readily  obtain  the  value 
of  R.  This  will  evidently  he  expressed  by  the  following  equa- 
tion: 


R: 


N  \3  X  sin  a   /  '  2  X  cos  a  / 


X  sin  a   /  \  2  X  cos  ( 

Rearranging  this  equation  to  give  the  value  of  the  pitch  diam- 
eter directly  we  have 


«=J(--M— )" 

^  \  sin  a  /  \  cos  a  f 


The  tables  in  Plates  II.  and  III.  of  the  supplement  give  the 
pitch  diameters  of  sprocket  wheels  for  use  with  chains  of 
various  regular  sizes  from  3/16  inch  stock  to  1%  inch  stock, 
for  sprockets  having  5  to  30  teeth.  For  instance,  for  an  18- 
tooth  sprocket  with  a  chain  made  from  links  of  stock  i.^  inch 
in  diameter  the  chain  link  being  21^  inches  over  all,  the  diam- 
eter will  be  17.21.  At  the  right  of  each  of  these  tables  are 
given  two  columns  headed  "x"  and  "y."  These  give  constants 
to  which  reference  is  made  in  the  dimensions  on  Plate  I. 
These  tables  were  contributed  by  Mr.  F.  Wackermann,  chief 
draftsman  of  the  Jones  &  Laughlin  Steel  Co.,  Pittsburg. 

THE  STRENGTH  OF  GEAR  TEETH. 
The   formula  known   as   "Lewis   formula,"   given   in   Kent's 
handbook  and  in  general  use  for  determining  the  strength  of 
gears  is  W^Spfy  in  which 
W=^the  load  transmitted. 

iS  =  the  safe  working  stress  of  the  material,  taken  at  8,000 
pounds  for  cast  iron  when  the  working  speed  is  100 
feet  or  less  per  minute. 
p  =  the  circular  pitch. 
f  =  the  face  in  inches. 

3/  =  a  factor  taken  from  a  table  furnished  whose  value  de- 
pends upon  the  shape  of  the  tooth. 
Our  contributor,  Mr.  E.  H.  Fish,  of  the  Worcester  Polytech- 
nic Institute,  has  prepared  a  tabulation  of  the  quantities  in- 
volved in  this  formula  (see  Supplement)  which  makes  it 
somewhat  more  convenient  for  use  than  is  the  original  form 
in  which  it  was  published.  The  formula  proposed  by  Mr. 
Fish  is 

S  f  W 


W: 


1,000  P 
in  which 

W  =  the  load  transmitted  in  pounds. 
S  =:  safe  fiber  stress. 


W  =   load  carried  by  a  gear  1  diametral  pitch,  1  inch  face 
at  a  maximum  fiber  stress  of  1,000  pounds. 
f  ;=face  in  inches, 

P  =  diametral  pitch. 

In  obtaining  the  value  for  W,  which  is  here  given  for  15- 
degree  involute  teeth  only,  the  corresponding  value  of  y  in  the 
table  given  in  the  handbook  is  multiplied  by  1,000  to  include 
the  factor  for  maximum  fiber  stresses,  and  again  by  ir  to 
change  the  factor  from  one  depending  on  circumferential 
pitch  to  one  depending  upon  diametral  pitch.  This,  carried 
through  the  scale  from  12  teeth  to  the  rack,  gives  the  table 
shown  in  Plate  IV.  of  the  supplement;  the  table  of  stresses 
is  self  explanatory. 

To  show  the  use  of  this  formula  and  the  tables  with  it,  let 
it  be  required  to  find  the  safe  load  which  can  be  carried  by 
a  4-pitch  gear,  40  teeth,  2  inches  wide,  running  with  a  peri- 
pheral speed  of  600  feet  per  minute.  This  gear  is  made  of 
steel  and  is  supposed  to  be  subject  to  considerable  shock,  so 
we  will  use  the  lower  value  given  for  that  material  in  the 
table  of  stresses.  With  a  surface  speed  of  600  feet  per  min- 
ute, the  table  gives  S,000  pounds  as  the  safe  fil>er  stress  for  a 
steel  gear  subject  to  shock.  The  value  for  the  factor  W  for 
15-degree  involute  tooth  in  a  gear  having  40  teeth  is  found 
from  the  other  table  to  be  about  340.  Substituting  our  known 
quantities  in  equation, 

W  = 


we  have 


1,000  P 
8,000  X  2  X  340 


-^2,720  pounds. 


FRESH  WATER  PONDS  IN  THE  OCEAN. 

A  curious  phenomenon  often  noticed  in  navigation  is  the 
existence  of  shallow  ponds  or  lakes  of  fresh  water  on  the 
surface  of  sea  water.  The  cause  of  this  isolation  of  fresh 
water  is  not  fully  known  but  is  believed  to  be  principally 
due  to  the  melting  of  icebergs,  and  a  subsequent  lack  of  wind 
and  currents  to  cause  a  mixture.  A  still  more  curious  feature 
is  that  these  strata  of  fresh  water  oppose  considerably  greater 
resistance  to  the  progress  of  a  vessel  than  does  salt  water. 
An  explanation  offered  is  that  the  passage  of  the  vessel  causes 
two  sets  of  waves  in  the  two  strata  of  water — in  short,  rela- 
tive movement  which  causes  friction  and  retardation  of  mo- 
tion. That  such  relative  movement  exists  was  proven  experi- 
mentally. A  large  plate  glass  tank  was  filled  to  a  certain 
depth  with  salt  water  and  then  a  layer  of  fresh  water  was 
carefully  poured  on  the  surface  so  that  two  distinct  layers  of 
water  were  obtained.  The  salt  water  had  been  blackened 
with  Chinese  ink  so  that  the  junction  of  the  two  layers  of 
water  was  clearly  distinct.  A  boat  model  towed  through  the 
tank  produced  waves  which  were  photographed  and  these 
photographs,  it  is  claimed,  showed  conclusively  that  waves 
were  set  up  at  the  boundary  line  between  the  two  liquids. 
The  experiment  was  also  extended  to  actually  demonstrate 
that  a  greater  loss  of  headway  does  take  place  in  a  tank 
filled  with  layers  of  water  of  different  density  than  in  one 
filled  with  water  of  the  same  density  throughout. 
*  *  * 
THE  DRYING  OF  DAMP  GOODS  IN  "WET  W^EATHER. 

During  the  rainy  season,  when  the  air  is  nearly  saturated 
with  moisture,  drying  takes  place  very  slowly  under  ordi- 
nary circumstances,  even  if  a  steady  current  should  pass  the 
material  to  be  dried;  but  as  the  capacity  of  air  to  absorb 
moisture  varies  with  the  temperature,  it  may  be  made  more 
absorbent  merely  by  heating  it.  For  example,  when  the  rain 
falls  heavily  in  Bombay  the  temperature  is  frequently  82  de- 
grees F.,  while  the  moisture  is  90  per  cent  of  saturation.  This 
represents  eleven  grains  of  water  per  cubic  foot.  By  heat- 
ing the  air  to  110  degrees  the  saturation  is  reduced  from 
90  to  42  per  cent,  roughly,  and  the  air  is  thus  able  to  absorb 
as  much  again  of  water  as  it  at  first  contained  without  being 
damper  than  its  original  condition.  In  this  manner,  by  sim- 
ply controlling  the  temperature  of  the  current  of  air  its  dry- 
ing power  may  be  assured  whatever  the  state  of  the  weather 
may  be. 
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THE  MANUFACTURING  ADVANTAGE. 

TECtJMSEH  SWIFT. 

When  manufacturing  businesses  prosper  and  grow  to  the 
dimensions  of  some  of  our  modern  concerns  they  are  very 
apt  to  lose  some  of  their  earlier  advantages,  and  one  of  these 
is  the  closeness  of  touch,  the  mutual  understanding  and  sym- 
pathy, the  complete  and  automatic  cooperation  of  the  manu- 
facturing and  the  selling  ends.  It  is  of  the  greatest  import- 
ance that  these  two  should  grow  up  together  and  that  in  later 
years  they  should  not  be  separated.  Some  of  the  most  con- 
tinuously prosperous  concerns  are  those  which  have  kept  the 
manufacturing  and  the  distributing  branches  of  their  busi- 
nesses in  the  same  location  and  in  unsevered  relationship. 
It  is  sufficient  to  mention  the  Brown  &  Sharpe  Mfg.  Co.,  the 
Warner  &  Swasey  Co.,  the  Eastman  Kodak  Co.,  and  the  Na- 
tional Cash  Register  Co.  Surely  each  of  these,  and  many 
others  which  might  be  mentioned,  would  have  as  much  reason 
for  locating  their  main  business  offices  in  New  York  City  as 
most  of  these  who  are  there,  but  it  is  easy  to  believe  that 
any  of  these  would  be  losers  rather  than  gainers  by  such  a 
change. 

I.  of  course,  am  not  writing  with  the  slightest  idea  of 
changing  the  trend  of  business  practice,  but  only  in  the  way 
of  suggesting  how  to  make  the  best  of  it.  It  would  be  well 
for  all  of  us  here  in  the  big  New  York  offices  and  better  for 
the  companies  with  which  we  are  connected  if  we  were  better 
acquainted  with  our  shops  and  factories.  If  any  of  us  here 
at  the  selling  end,  as  we  call  it,  ever  run  short  of  talking 
material  and  need  filling  up,  the  factory  is  the  place  to  visit 
and  to  hang  around.  The  true  inwardness  of  all  our  product 
is  revealed  there,  and  the  ability  to  tell  the  actual  facts  as  to 
the  construction  and  operation  of  all  the  machines  we  make 
is  the  surest  way  not  only  to  the  immediate  selling  of  any 
specific  thing  but  also  to  the  building  up  of  lasting  business. 
Knowing  that  the  product  of  our  company  has  made  its  way 
upon  its  merits  we  can  only  hope  to  see  it  still  progress  along 
the  same  road.  It  is  most  essential  that  the  fullest  informa- 
tion concerning  our  output  be  widely  spread  abroad,  and  it 
can't  be  spread  too  thickly. 

Not  only  should  the  public  know  as  much  as  we  can  get 
it  to  know  about  the  machines  we  build,  but  it  would  be  well, 
also,  for  it  to  know  about  the  magnificent  and  costly  facili- 
ties we  have  for  the  building  of  them.  The  advantage  which 
the  large  concern,  when  dominated  by  large  ideas,  has  over 
the  small  competitor  with  small  ideas  is  one  of  the  most  evi- 
dent facts  of  modern  manufacturing,  and  the  calling  of  atten- 
tion to  it  is  legitimate  business. 

There  is  no  occasion  for  hesitation  about  revealing  things. 
Just  as  it  has  been  demonstrated  to  pay  best  to  tell  the  truth, 
the  whole  truth  and  nothing  but  the  truth  about  the  machines 
and  tools  of  our  entire  list,  I  think  It  pays  also  to  tell  just 
as  straight  and  just  as  fully  and  freely  about  our  ways  and 
means  for  making  them.  It  may  be  that  there  are  things 
at  our  factory  which  are  mere  or  less  trade  secrets  and  which 
it  may  be  to  our  advantage  not  to  let  our  competitors  know- 
about.  If  anyone  knows  what  these  things  are  he  knows 
more  than  I  do. 

There  are,  however,  many  things  at  our  factory  which  can- 
not possibly  require  any  holding  back  or  any  reticence  about, 
and  which  may  be  really  among  the  strongest  of  talking 
material.  It  is  possible  for  me  to  be  very  specific  and  precise 
here.  Of  course  all  the  world  knows  our  company  as  the  larg- 
est builders  of — say,  gas  engine  pumps — in  the  world.  The 
other  day  I  was  at  the  factory  and  I  came  along  by  a  radial 
drill  where  a  fellow  was  drilling  a  gas  engine  pump  bed- 
plate. I  guess  it  was  a  20  X  24-inch,  and  we  all  know  that 
is  a  pretty  big  casting.  It  is  about  15  feet  long  and  4  feet 
wide.  The  bedplate  had  been  planed  or  milled — it  might  be 
revealing  one  of  these  trade  secrets  to  tell  how  this  was  done 
— and  the  planing  had  left  the  casting  entirely  ready  for  the 
drilling.  You  should  realize  what  an  immense  jig  was  used 
for  this  job.  It  was  as  big  as  the  entire  top  of  the  bedplate 
and  stiff  and  heavy  enough  to  stand  rough  handling  and  to 
insure  precision  in  use.  It  was  a  jig  complete  in  every  re- 
spect, with  full  provision  for  accurate  setting  and  secure 
holding  and  with  steel  thimbles  for  all  the  holes  to  be  drilled. 


One  end  of  the  jig  was  just  planed  to  fit  in  between  the  planed 
jaws  of  the  main  bearings,  and  two  feet  resting  on  the  planed 
flat  surfaces  of  the  crosshead  slides  were  finished  vertically 
on  the  outsides  to  just  coincide  with  the  planed  outside  edges 
of  the  slides.  This  located  the  jig  laterally  and  other  means 
equally  simple  and  effective  located  it  longitudinally,  and  then 
with  screws  set  up  horizontally  in  the  different  directions  to 
keep  it  from  sliding,  and  bolts  at  different  points  to  hold  it 
down  it  was  all  ready  for  the  drilling.  The  casting  was  on 
rollers  on  the  floor  and  the  radial  drill  in  combination  with 
one  or  two  movements  of  the  casting  lengthwise  commanded 
all  the  holes. 

This  jig  of  course  implies  other  jigs  for  the  cylinders  and 
the  other  pieces  whose  holes  must  absolutely  coincide  with 
those  drilled  in  the  bed;  and  this  jig  would  be  entirely  worth- 
less without  the  others,  so  that  the  entire  outfit  cost  a  lot  of 
money.  There  is,  of  course,  nothing  about  the  jig  requiring 
any  special  talent  to  design  or  any  special  skill  to  work. 
There  are  hundred?  of  men  in  hundreds  of  shops  who  could 
get  up  such  a  set  of  jigs  for  such  a  job.  some  of  them  perhaps 
not  as  good  as  this,  some  perhaps  a  little  better,  and  there  is 
absolutely  no  secret  or  novelty  anywhere  about  the  job. 

The  advantages  resulting  from  the  use  of  the  jig  in  tho 
processes  of  manufacture  are  more  or  less  evident,  although 
it  takes  some  thought  to  get  completely  at  the  number  and 
magnitude  of  them.  The  most  evident  and  immediate  ad- 
vantage is  in  the  saving  of  time.  Suppose  that  the  cylinders 
were  laid  out  and  drilled  first,  and  the  caps  for  the  main 
bearings  and  the  upper  crosshead  slides,  and  then  that  these 
all  had  to  be  carefully  located  on  the  bed  "in  the  good  old- 
fashioned  way,"  to  have  the  holes  scratched  through  them  on 
to  the  bedplate  surface.  Then  these  pieces  would  all  have 
to  be  lifted  off  and  the  holes  would  then  be  prick-punched  all 
around.  Then  there  would  be  the  careful  starting  of  the 
drill  for  each  hole,  the  coaxing  of  the  centers  this  way  or 
that  and  the  not  very  accurate  drilling  of  the  holes  after  all. 

When  it  came  to  the  final  setting  and  bolting  on  of  the  sev- 
eral pieces  there  would  be  more  or  less  trouble  and  trimming 
of  the  holes  and  filing  here  and  there,  and  the  pieces  finally 
fitted  to  one  bed  would  never  quite  correctly  fit  any  other. 
Throughout  the  job  thus  done  "in  the  good  old  way,"  or  even 
in  the  way  of  the  small  shop  to-day,  greater  skill  and  care 
would  be  required  all  through,  the  job  would  not  be  nearly  as 
good  in  any  respect,  and  the  cost  of  the  work  would  be  two  or 
three  times  as  great. 

I  don't  know  a  thing  about  the  figures  in  this  case,  but  I 
suppose  that  when  you  can  build  gas  engine  pumps  with  cyl- 
inders as  large  as  20  X  24  inches,  or  other  styles  and  sizes  in 
lots  of  ten  at  a  time,  I  am  willing  to  believe  that  the  entire 
jig  outfit  will  pay  for  itself  on  the  first  batch,  that  the  cus- 
tomers will  get  much  better  machines  with  full  interchangea- 
bility,  and  that  the  company  in  all  subsequent  uses  of  the 
jigs  will  get  a  big  interest  on  their  far-seeing  investment. 

It  is  not  merely,  nor  hardly  at  all,  the  capital  of  the  big 
company  which  brings  it  this  opportunity  which  it  uses  to 
its  great  advantage.  It  is  the  large  sale  of  each  established 
line  of.  its  product  which  alone  warrants  the  expenditure. 
The  small  concern  which  must  build  its  gas  engine  pumps  in 
ones  or  twos,  and  which  must  be  continually  changing  its 
product  in  some  of  its  details  in  the  struggle  to  keep  up  with 
the  procession,  cannot  afford  and  cannot  make  it  pay  to  rig  up 
in  this  way,  so  that  no  matter  how  much  they  may  know  about 
the  way  to  do  it  they  must  still  "jog  on  the  footpath  way." 

The  seeing  of  the  opportunities  for  economy  with  precision, 
and  the  constant  and  persistent  taking  advantage  of  them  at 
the  factory  cannot  be  too  highly  commended,  and  the  highest 
commendation  lies  in  full  appreciation,  and  what  we  fully 
appreciate  we  are  likely  to  talk  long  and  loud  about,  so  the 
one  thing  to  do  is  to  insist  upon  it  that  all  of  our  customers, 
especially  those  of  the  future,  shall  be  completely  informed 
as  to  how  we  do  things,  both  for  their  good  and  for  our  own. 

Whether  machines  shall  be  built  in  quantities  which  will 
warrant  elaborate  and  costly  preparation  is.  after  all,  in  the 
hands  of  the  selling  force,  for  they  must  sell  in  commensur- 
ate quantities  to  sustain  the  production  rate,  and  this  is  more 
likely  to  be  realized  and  worked  out  to  success  the  more  the 
two  ends  of  the  business  come  in  touch  with  each  other. 
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CHARLES  E.  BILUNGS. 

REPRESENTATIVE  AMERICAN  MECHANICS 
AND  ENGINEERS. 

Charles  E.  Billings  was  born  in  Weathersfleld,  Vt..  December 
5,  1S35.  In  his  early  years  he  worked  in  the  blacksmith  shop 
of  his  father,  and  at  the  age  of  seventeen  he  went  to  work  in 
the  machine  works  of  Robbins  &  Lawrence  Co.,  Windsor,  Vt., 
which  was  one  of  the  pioneer  machine-building  concerns  of 
this  country,  'tt'hile  serving  his  apprenticeship  the  company 
built  a  considerable  number  of  milling,  drilling,  rifling  and 
gun-stock  turning  machines  for  the  Enfield  Armory  of  Great 
Britain  for  the  manufacture  of  the  celebrated  Enfield  rifles. 
His  foreman  was  Frederick  Howe,  of  Windsor,  Vt.,  who 
later  became  superintendent  of  the  Providence  Tool  Co..  and 
was  later  superintendent  of  the  Brown  &  Sharpe  Mfg.  Co. 
The  Robbins  &  Lawrence  Co.  also  manufactured  a  firearm  for 
the  United  States  government  known  as  the  Harper's  Ferry 
rifle,  and  Mr.  Billings  spent  most  of  his  time  in  the  gun 
department.  Here  he  first  became  acquainted  with  the  primi- 
tive methods  then  employed  for  forging  the  various  parts  of 
guns,  which  he  has  described  as  follows  (see  Machi.xeby, 
May,  1S95):  "A  hea%-y  cast-iron  block  called  the  'sow  block' 
with  a  suitable  opening  in  the  top  for  the  lower  die  was  held 
fast  by  keys  and  stock  to  guide  the  upper  die,  termed  the 
'jumper.'  In  the  face  of  the  die  the  forms  to  be  forged  were 
cut  as  at  present,  the  power  being  applied  by  hand  hammers 
and  sledges  wielded  by  the  smith  and  his  helpers,  on  the 
upper  die.  with  the  heated  bar  of  metal  held  between  them. 
Much  time  was  spent  in  distributing  the  stock  on  the  end 
of  the  bar  of  metal  before  the  sledging  took  place  in  order 
to  have  the  metal  flow  properly  to  fill  the  points  of  the  die." 

It  was  here,  also,  that  Mr.  Billings  first  saw  a  drop  hammer, 
which  was  the  forerunner  of  the  present  type.  It  was  a  crude 
affair  with  cast-iron  base  and  uprights,  the  latter  carrying  a 
shaft  at  right  angles  on  which  was  mounted  a  loose  pulley  for 
a  belt  and  also  a  spool  with  flanges,  for  winding  the  belt.  One 
end  of  the  belt  was  attached  to  the  spool  and  the  other  to  a 
hammer.  A  clutch  on  the  end  of  the  shaft  operated  by  a  lever 
wound  the  belt  on  the  spool  and  raised  the  hammer  which  was 
held  at  the  height  required  by  a  dog  on  the  side  of  the  up- 
right. This  was  tripped  by  a  pedal  when  a  blow  -was  deliv- 
ered. 

Mr.  Billings'  experience  in  the  gun  department  of  the  Rob- 
bins &  Lawrence  Co.  naturally  inclined  him  to  this  kind  of 
work,  and  after  becoming  of  age  (1856)  he  went  to  Hartford. 
Conn.,  and  entered  the  employ  of  Coifs  Patent  Firearms  Mfg. 
Co.  as  a  toolmaker  and  die-sinker  in  the  forging  department. 
Here  he  first  saw  a  practical  working  drop  hammer,  being 
one  designed  by  Ellas  K.  Root,  then  superintendent  of  the 
works.  In  this  way  it  happens  that  Samuel  Colt  is  generally 
credited  with  being  the  pioneer  in  the  manufacture  and  use 


of  modern  drop  forgings  or  "machine  blacksmithing, "  as  they 
are  sometimes  called. 

Mr.  Billings  remained  at  Colt's  from  1856  until  1862,  when 
he  accepted  a  position  with  the  gun  factory  of  E.  Remington 
&  Sons,  Ilion,  N.  Y.,  to  Introduce  the  manufacture  of  drop 
forgings.  E.  Remington  &  Sons  had  heretofore  never  used 
drop  forgings  in  their  gun  work,  but  when  the  various  gov- 
ernments required  wrought  frames  for  army  and  navy  pistols 
it  became  necessary  to  use  them.  Mr.  Billings  superintended 
the  drop  forging  plant  and  introduced  his  method  of  forging 
pistol  frames,  which  was  somewhat  different  from  that  used 
by  Colt.  During  the  four  years  he  stayed  at  Ilion  a  saving 
of  $50,000  was  effected  on  government  contracts  by  one  simple 
feature  of  his  method  which  saved  about  one  pound  of  metal 
for  each  pistol  frame,  which  had  hitherto  been  rejected  as 
waste.  The  iron  being  imported  at  the  time  was  worth  20 
cents  per  pound,  hence  the  importance  of  avoiding  all  unneces- 
sary production  of  scrap. 

Returning  to  Hartford  in  1865,  Mr.  Billings  acted  as  super- 
intendent of  the  manufacturing  department  of  the  Weed  Sew- 
ing Machine  Co.,  where  he  introduced  drop  hammers  for 
forging  the  parts  of  sewing  machines,  especially  the  shuttles, 
which  had  formerly  been  made  in  several  pieces  brazed  to- 
gether. In  1867  he  patented  a  process  for  drop  forging  shut- 
tles from  a  single  piece  of  steel,  thereby  effecting  a  great 
improvement  in  this  part.  In  1S69  Mr.  Billings  left  the  Weed 
Sewing  Machine  Co.,  and  in  company  with  Mr.  Christopher  M. 
Spencer  organized  the  Billings  &  Spencer  Co.  to  manufacture 
sewing  machine  shuttles.  The  company  also  was  interested 
in  the  manufacture  of  the  Roper  repeating  shot  gun,  which. 
however,  resulted  unsatisfactorily,  and  in  1870  the  manufac- 
ture of  drop  forgings  was  taken  up  as  a  specialty  and  has 
continued  so  since.  Mr.  Billings  has  made  a  considerable 
number  of  inventions,  including  wrenches,  ratchet  drills,  meas- 
uring instruments,  etc.  A  variety  of  machinists'  tools  are  now 
manufactured  by  the  company,  being  finished  from  the  drop 
forgings  in  the  machine  department  of  the  plant. 

Although  closely  identified  with  the  early  development  of 
the  drop  forging  business  and  in  a  large  sense  a  pioneer  in 
the  industry,  Mr.  Billings  considers  that  one  of  his  most 
important  achievements  made  in  this  line  was  as  late  as  1886, 
when  his  attention  was  first  called  to  the  existing  method  of 
making  commutator  bars  for  electric  generators  while  on  a 
visit  to  the  Edison  Electric  Works.  These  parts,  at  that  time, 
were  made  of  two  pieces  of  copper,  set  together  so  as  to  form 
the  well-known  characteristic  shape,  and  secured  by  pins  and 
solder.  This  method  of  manufacturing  was  expensive  and  fre- 
quent interruptions  of  circuit  were  caused  by  the  parts  be- 
coming separated,  thus  necessitating  the  taking  apart  of  the 
commutator  before  the  part  could  be  gotten  out  and  repaired. 
Mr.  Billings  suggested  that  the  commutator  segments  could 
be  drop  forged  to  shape  from  pure  copper,  but  his  idea  was 
not  considered  feasible  by  the  foreman  of  the  department. 
Nevertheless,  upon  returning  home,  dies  were  made  and  in  a 
few  weeks  he  sent  to  the  Edison  Co.  drop-forged  commutator 
bars  made  from  pure  copper  having  a  homogeneous  molecular 
structure  throughout  and  of  great  density,  and  obviously  of 
high  electrical  conductivity.  The  cost  of  making  commutator 
segments  was  greatly  reduced  by  the  drop-forging  process 
and  the  efficiency  of  these  parts  increased  to  a  corresponding 
degree. 

Mr.  Billings  is  past  president  of  the  American  Society  of 
Mechanical  Engineers,  succeeding  from  the  vice-presidency  in 
1895  upon  the  death  of  Mr.  E.  F.  C.  Davis,  then  president. 


THE  MILAN  EXPOSITION. 

The  Milan  E.xposition  has  been  somewhat  of  a  disappoint- 
ment to  machinery  exhibitors  who  have  gone  to  a  heavy  out- 
lay in  order  to  secure  a  creditable  representation.  The  ex- 
treme heat  in  Italy  during  the  summer  months  has  kept  the 
attendance  at  a  low  figure,  but  it  was  expected  that  this  would 
improve  as  the  weather  became  cooler,  as  there  are  many  at- 
tractive features  in  the  exposition  and  in  the  progressive 
city  of  Milan,  which  is  the  principal  manufacturing  center  in 
Italy,  the  machine  tool  industry  being  particularly  active  at 
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present  on  account  of  the  expansion  in  the  automobile  trade. 
The  exposition  is  peculiar  in  occupying  two  distinct  and  sep- 
arate sections  of  ground  some  distance  apart,  connected  by  an 
electric  elevated  railway,  which  is  a  small  mint  to  its  owners. 
The  exhibits  occupy  one  section  of  the  grounds,  and  the  other, 
which  comprises  the  municipal  park,  is  devoted  largely  to 
amusement  features,  being  laid  out  in  the  attractive  way 
which  Europeans  are  past  masters  of. 

There  are  two  exceedingly  good  exhibits  of  American  ma- 
chine tools  at  the  exposition — made  by  Stiissi  &  Zweifel  of 
Milan,  and  Alfred  K.  Schiitte.  Stiissi  &  Zweifel  showed  six 
Brown  &  Sharpe  machines  in  operation — a  No.  3-A  universal 
milling  machine,  a  No.  5  plain  milling  machine,  a  No.  3  uni- 
versal grinding  machine,  a  No.  13  automatic  gear  cutting  ma- 
chine, a  No.  2  automatic  screw  machine,  a  No.  13  universal 
and  tool  grinding  machine — and  the  following:  Five  Pratt  & 
Whitney  machines,  including  a  10-inoh  toolmaker's  engine 
lathe,  a  2  x  26-inch  turret  lathe,  a  6  x  48-inch  thread  milling 
machine,  an  automatic  cutter  grinder,  a  12-inch  measuring 
machine  and  a  case  of  Pratt  &  Whitney's  small  tools,  assorted; 
five  Hendey-Norton  machines,  including  a  24-inch  x  12-foot 
lathe,  14-inch  X  6-foot  lathe,  with  taper  attachment;  16-inch  x 
S-foot  lathe,  with  taper  attachment;  18-inch  x  8-foot  lathe; 
24-inch  shaper;  a  Barnes  drilling  machine  and  grinding  ma- 
chine, and  a  36-inch  Bullard  vertical  turret  lathe. 

The  other  exhibit  is  made  by  the  Milan  house  of  Alfred  H. 
Schiitte,  showing  a  21-inch  Gisholt  turret  lathe  and  tool 
grinder,  a  Potter  &  Johnston  semi-automatic  turret  lathe,  new 
model,  SI/-!  x  16-inch;  a  Lodge  &  Shipley  8-inch  x  10-foot  lathe 
for  high-speed  steel;  an  IS-inph  x  8-foot  Bradford  lathe;  two 
Cincinnati  drills,  21-inch  and  32-inch;  a  No.  1  Bickford  radial 
(improved  pattern);  a  Baker  Bros,  vertical  cylinder  boring 
machine;  a  Baker  Bros,  key  seater;  a  No.  3  Landis  universal 
grinder;  two  Cincinnati  milling  machines.  No.  3  plain  and 
No.  1%  universal;  a  Cincinnati  tool  grinder;  two  2-inch 
Cleveland  automatic  lathes,  one  with  three-hole  turret  head 
and  one  with  five-hole  turret  head;  a  No.  4  Acme  automatic 
lathe  with  four  spindles;  a  26-inch  x  6-foot  Gray  planing  ma- 
chine; a  complete  plant  of  pneumatic  tools  with  air  com- 
pressor by  the  Consolidated  Pneumatic  Tool  Co.,  Ltd.,  an 
American  Machine  Tool  Company's  oil  separator;  a  Washburn 
drill  grinder;  a  Peerless  belt  lacing  machine,  and  a  set  of 
Starrett's  tools  and  gages. 

Other  American   firms   show   miscellaneous   machinery,   and 
there  is  the  usual  variety  of  manufactured  articles  represent- 
ing the  different  European  countries. 
*     *     * 
TIME  SAVING  IN  EXTRACTING  THE  SQUARE 
ROOT. 

It  had  been  the  writer's  practice  for  some  time,  when  doing 
work  which  required  frequent  extracting  of  the  square  root 
of  quantities,  to  work  with  a  handbook  on  his  table  opened 
to  the  table  of  squares  and  square  roots.  Often,  however, 
the  three  places  to  which  the  primary  number  in  these  tables 
are  generally  carried  did  not  suffice  to  give  the  required 
degree  of  accuracy.  Under  these  circumstances  the  extraction 
of  the  root  was  carried  as  much  further  as  was  necessary 
by  the  usual  methods  outlined  in  the  arithmetics.  In  look- 
ing over  an  algebra  the  other  day,  however,  the  writer's 
attention  was  called  to  a  principle  which  was  there  explained 
and  proven,  to  the  effect  that  after  n  +  1  figures  of  a  root 
have  been  obtained,  the  remaining  figures  „may  be  found  by 
simple  division.  This  principle  has  been  found  so  useful 
that  it  is  here  described  with  the  thought  that  it  may  save 
others  quite  a  bit  of  mathematical  drudgery. 

Suppose  it  is  required  to  extract  the  square  root  of  152,- 
409,694.  Pointing  off  in  the  usual  fashion  and  finding  the 
first  three  figures  of  the  answer,  either  by  comparing  with  a 
table  of  square  roots  as  suggested,  or  by  the  ordinary  method, 
our  problem  stands  as  follows,  with  the  remainder  given. 
152,409,694  ]  12300 
151,290,000       ' 

1,119,694 
We  have  now  found  n  +  1  or  three  figures  of  the  root.    We 
can  find  the  n  or  two  remaining  figures,  as  suggested  above,  by 


simple    division.     Multiplying   the    partial    root   by   2    In   the 
usual  manner  and  dividing  the  remainder  by  it  we  have: 

1,119,694 

=  45  + 


2  X  12,300 

which  gives  45  as  the  next  two  figures  of  the  root,  so,  adding 
the  five  figures  thus  obtained  together,  we  have  12,345  +  as 
the  result.  If  we  desire  to  proceed  still  further  we  may  again 
find  by  simple  division  the  answer  to  four  places  of  decimals. 
We  have  found  »  +  1,  or  in  this  case  five  figures,  so  that  It 
is  possible  to  obtain  n  or  four  figures  more.  After  perform- 
ing the  division  indicated  above,  we  have  12,694  as  the  re- 
mainder; subtracting  from  this  remainder  the  square  of  the 
portion  of  the  root  just  found.     This  gives  us 

Remainder  =  12,694 
45''  =    2,025 


10,669 
Proceeding  as  before  to  divide  this  remainder  by  twice  the 
quotient  of  the  root  already  found  and  carrying  the  division 
out  to  the  fourth  decimal  place  we  have 

10,669 

'=0.4321  + 

2  X  12,345 

whicn  may  be  added  to  that  part  of  the  root  previously  found, 
giving  us  12,345.4321. 

It  would  now  be  entirely  possible,  having  found  nine  figures 
of  the  root,  to  obtain  eight  more  in  the  same  way.  To  do 
this  we  would,  as  before,  subtract  from  the  remainder  of  the 
last  division  the  square  root  of  the  quotient  obtained  by  that 
division,  and  then  divide  the  result  by  twice  the  portion 
of  the  root  already  found,  carrying  the  division  out  to  eight 
new  places,  which  may  be  added  to  the  answer.  This  pro- 
cess will  be  found  easy  with  or  without  the  help  of  the  hand- 
book, and  gives  the  required  results  with  considerably  less 
calculation  than  would  otherwise  be  necessary.  A  similar 
plan  may  be  used  in  extracting  the  cube  root.  In  this  case 
after  n  +  2  figures  of  the  root  have  been  found,  n  more  fig- 
ures may  be  obtained  by  dividing  the  remainder  by  three 
times  the  portion  of  the  root  already  found.  As  this  opera- 
tion is  repeated,  however,  it  becomes  more  cumbersome  in 
the  case  of  the  extraction  of  the  cube  root. 

The  process  as  applied  to  finding  the  square  root  may  be  ex- 
pressed by  the  following  rule: 

1.  Having  found  any  number  of  figures  of  the  root  by  any 
process,  subtract  the  square  of  the  portion  of  the  root  thus 
found  from  the  original  quantity. 

2.  Divide  the  remainder  found,  in  Operation  1,  by  twice 
the  portion  of  the  root  already  found,  carrying  the  quotient 
to  one  less  number  of  figures  than  there  are  figures  in  the 
portion  of  the  root  already  found.  This  quotient  is  to  be  added 
to  the  portion  of  the  root  already  found. 

3.  Subtract  from  the  remainder  left  after  the  division  in 
Operation  2,  the  square  of  the  quotient  therein  found,  and 
divide  the  result  by  twice  the  whole  root,  so  far  as  found, 
carrying  the  division  to  one  less  number  of  steps  than  there 
are  places  in  the  root  so  far  as  found.  Add  this  quotient  to 
the  root  so  far  as  found. 

On  analysis  Operation  3  will  be  found  to  be  identical  with 
Operations  1  and  2  combined.  Operation  3  may  be  repeated 
until  the  cows  come  home,  with  increasing  difficulty,  but  with 
increasing  effectiveness  in  the  number  of  new  figures  added 
at  one  operation.  R.  E.  F. 

We  are  informed  by  Mr.  J.  F.  Lockwood,  manager  of  the 
Security  Elevator  Safety  Co.,  New  York,  that  the  Crulkshank 
elevator  safety  was  not  involved  in  the  scheme  which  certain 
elevator  interests  tried  to  foist  on  New  York  city  some  years 
ago;  this  took  the  shape  of  an  ordinance  which  would  have 
prevented  other  elevator  safeties  being  used  in  that  city,  hence 
would  have  effected  a  virtual  monopoly.  Mr.  Lockwood  tells 
us  that  the  Crulkshank  device,  owned  by  his  company,  has 
been  adopted  in  a  large  number  of  the  best  buildings  in  New 
York  City  and  in  many  of  the  government  buildings  through- 
out the  United  States.  We  are  glad  to  make  this  correction, 
with  reference  to  the  article  "Shock  Absorber"  in  the  July 
issue,  and  to  know  that  the  parties  representing  this  interest- 
ing and  valuable  device  were  not  in  the  deal  referred  to. 
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A  NOVEL  CRANK  ARRANGEMENT  FOR  SINGLE- 
ACTING  INTERNAL  COMBUSTION  ENGINES. 
Mr.  Robert  H.  Ramsej'.  of  Philadelphia,  has  brought  out  a 
novel  arrangement  of  crank  mechanism  for  use  with  single- 
action  internal  combustion  engines,  by  means  of  which  the 
side  thrust  on  the  piston,  during  the  power  stroke  is  con- 
siderably reduced,  and  at  the  same  time  the  portion  of  the 
revolution  effected  by  this  stroke  Is  increased,  while  the 
length  of  crank  for  a  given  stroke  is  reduced.  The  difference 
between  the  ordinary  and  the  Ramsey  arrangement  is  that  in 
the  latter  the  center  line  of  the  cylinder  runs  in  a  line  tangent 
to  the  crank  circle,  as  is  illustrated  in  Fig.  1.  The  solid 
circle  shows  the  path  of  the  crank  in  the  Ramsey  mechanism, 
and  the  broken  line  circle  is  the  crank  path  of  the  ordinary 


Fig.  1.    Novel  Crank  Arrangement  for  Internal  Combuslion  Engi] 


design.  In  the  latter  design,  the  stroke  A  D  of  the  piston  is 
equal  to  the  diameter  B  E  of  the  crank  circle,  but  in  the 
Ramsey  design  the  stroke  for  the  same  length  of  crank  is 
A  H.  During  the  power  stroke,  the  crank  revolves  from  F 
over  the  upper  part  of  the  circle  to  G,  which,  as  will  be  seen, 
is  more  than  half  a  revolution.  It  will  also  be  seen  that  for 
quite  an  angular  distance  just  before  reaching  the  half  stroke 
the  connecting  rod   is  very  nearly  in  line  with  the  cylinder. 


Fig.  2.    Ramsey  Engine  showing  Offset  of  Cylinder. 

'  and  at  the  beginning  of  the  stroke  the  angle  of  the  connecting 
rod  is  less  than  with  the  centrally  located  crank  shaft.  At 
the  end  of  the  stroke  the  connecting  rod  angle  becomes 
greater,  but  at  this  point  the  pressure  in  the  cylinder  is 
greatly  reduced:  therefore,  taking  the  power  stroke  as  a 
whole,  the  side  thrust  is  considerably  less  than  with  the  stand- 
ard arrangement  of  crank,  and  on  that  account  the  connecting 
rod  can  be  made  shorter.     During  the  compression  .'itroke  the 


connecting  rod  angle  is  greater  than  with  the  central  crank 
shaft,  but  at  the  same  time  the  compression  pressure  is  only 
about  one-quarter  of  the  working  stroke  pressure,  and  during 
the  first  part  of  the  stroke,  when  the  angle  is  greatest,  the 
compression  is  very  low.  so  that  taken  all  in  all,  what  is 
gained  in  reduced  side  thrust  on  the  power  stroke  is  much 
more  than  what  is  lost  during  the  compression  stroke. 

W.  B.  Jr. 
[The  Ramsey  crank  mechanism  discussed  In  the  preceding 
paragraphs  has  been  fully  described  in  most  of  the  technical 
papers  of  the  country.  AVe  do  not.  however,  remember  to  have 
seen  it  mentioned  that  one  of  the  most  interesting  things 
about  it  is  the  fact  that  it  at  once  invites  discussion,  first,  as 
to  the  patentability  of  the  principle  involved,  and  second  as 
to  the  usefulness  of  the  device.  If  the  patent  granted  covers 
the  principle  of  locating  the  center  line  of  the  cylinder  tangent 
to  the  circle  described  by  the  crankpin.  this  claim  could  be 
avoided  by  moving  the  cylinder  slightly  to  one  side  or  the 
other  of  its  position.  If  the  absolute  location  of  the  cylinder 
axis  is  not  important,  but  merely  the  principle  of  offsetting 
the  cylinder,  that  has  been  used  for  many  years,  notably  in 
the  case  of  the  Westinghouse  •'standard"  steam  engine,  of 
which  thousands  have  been  built  with  the  center  line  offset 
by  an  amount  equal  to  one-half  the  crank  length.  Granting 
its  patentability,  a  little  thought  will  still  show  that  the 
claims  made  for  the  device,  while  they  may  be  valid,  cannot 
be  expressed  and  proved  in  the  simple  fashion  in  which  the 
promoters  of  the  device  have  undertaken  to  do  it. — Editor,] 

SOMETHING  NEW  IN  MOTOR  DRIVE ! 


Electrical  Power  Economical 


I  faater  thui  jou  ne«d  it  —  much  or  little. 
There  \i  no  waste.  Your  nuchinc  is  iiutatitly  In  opcndoo, 
tnd  biMamly  Mopped,  without  loss  of  power.  For  ttfcty 
«nd  convenience  electricity  is  unequ^cd. 

Cost  is  Considerably  Less 

for  power  current  than  for  other  uses  of  electricity,  Electriczl 
power  13  as  much  a  matter  of  economy  as  it  15  of  convenience 
and  tafety.  It  wUl  pay  you  to  investigate  at  your  earliest 
Call  .Alain  1280  for  any  iniormatlon  desired 


Chicago  Edison  Company 
Commonwealth  Electric  Company 

1351  Adams  Street 


— Friini  Chicago  Daihj  News. 

A  BURGLAR-PROOF  VAULT. 

Mr.  Morris  M,  Defrees.  a  civil  engineer  of  Indianapolis,  has 
designed  a  safe  deposit  vault,  which  is  described  in  the  Cement 
Age.  The  initial  step  in  the  construction  of  this  fire-  and 
burglar-proof  vauft  consists  in  the  erection  of  a  cage  around 
which  concrete  is  poured.  This  cage  covers  the  sides,  top 
and  bottom  of  the  vault,  and  is  composed  of  a  lattice  work  of 
s4-inch  gas  pipe,  each  pipe  having  inside  a  steel  bar  lo-inch 
in  diameter.  Assuming  that  the  burglar  had  the  good  fortune 
to  get  through  the  concrete  and  the  pipe,  he  would  meet  an 
insurmountable  difficulty  in  striking  the  bar,  for  his  saw 
would  then  come  in  contact  with  a  movable  body  on  which  no 
purchase  is  possible.  It  is  suggested  that  the  reinforcing  cage 
be  made  double  with  the  vertical  and  horizontal  bars  of  the 
outer  cage  staggered  in  relation  to  those  of  the  inner  cage. 
Mr.  Defrees  advises,  in  the  making  of  the  concrete,  a  mixture 
of  1  part  of  cement  and  3  of  sand  as  being  harder  than  con- 
crete containing  stone  or  gravel. 
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THREB-SPINDKE  DRILLING  ATTACHMENT. 

There  is  nothing  elaborate  in  the  construction  of  tools  for 
the  manufacture  of  dental  chairs,  because  there  are  constant 
changes  being  made  in  the  design  of  the  product  which  neces- 
sitate sometimes  a  radical  change  in  the  tools,  even  to  dis- 
carding some  of  them  altogether.  The  part  of  the  chair  called 
the  "cylinder"  has  three  holes  drilled  in  it,  equally  spaced 
around  its  periphery.  These  pieces  have  heretofore  been 
drilled  at  the  rate  of  two  per  hour,  but  with  the  three-siiindle 
attachment  herein  described,  we  drill  five  per  hour  with  ac- 
curate results.  "\Ve  have  a  number  of  Snyder  drill  presses  in 
the  shop,  and  it  is  to  one  of  these  that  the  device  is  shown 
attached  in  Fig.  1.  Its  members  are  fastened  together  in  such 
a  way  that  they  may  be  detached  easily  and  the  press  used 
for  other  work.     Details  of  the  device  are  shown  in  Fig.  2. 

Referring  to  this  cut  the  outline  shows  a  bracket-shaped 
piece,  A,  planed  to  fit  the  column  of  the  press;  the  gibbs  D D' 
are  held  on  with  retaining  bolts  (not  shown).  The  fiange  of 
the  bracket  A.  shown  at  e.  is  bolted  to  the  spindle  bracket 
and  the  whole  fixture  is  attached  to  the  machine  by  the  bolts 
at  this  place.  The  spindle  bracket  when  lowered  to  the  limit 
of  its  travel,  lets  the  bearing  of  A  drop  off  the  bearing  on  the 
column.  Member  B  is  a  separate  casting,  but  when  bolted  to 
A.  forms  a  single  unit  with  it.  B  is  the  carrier  of  the  three 
spindles  which  are  driven  by  cast-iron  spur  gears  on  their 
upper  extremity;  these  three  gears  (2G  teeth,  S  P.  one-inch 
face)  are  driven  by  a  gear  of  the  same  size,  in  the  center, 
keyed  to  the  spindle  of  the  press.  The  thrust  of  the  central 
spindle  against  the  member  B  is  taken  up  by  a  taper  shank 
piece  that  carries  on  its  end  a  ball  thrust;  this  is  seen  at  the' 
dotted  lines  in  the  side  view.  Fig.  2.  Ball  thrust  bearings  are 
provided  for  each  of  the  three  spindles  also,  as  shown.  Each 
spindle  is  fitted  with  ball  chucks  and  collets  and  in  drilling 
this  identical  job,  two  sets  of  Novo  drills  are  employed;  the 
ones  seen  in  the  photo  are  i^-inch  drills  with  extension 
shanks:  on  the  box  in  front  of  the  press  is  the  other  set,  55/G4 
inch  diameter. 


Pig.  1,     Drill  Press  witU  Tmee-spiudle  Drilimt!  Attachment. 

The  jis  is  Icc-atcd  central  with  the  spindle  by  means  of  a 
hole  in  the  bed,  which  is  exactly  in  line  and  central  with  the 
spindle:  into  this  hole  fits  a  projection  or  lug  on  the  bottom 
of  the  jig  itself. 

To  remove  this  attachment,  the  jig  is  moved  to  one  side, 
the  drills  withdrawn,  and  the  table  swung  back  into  place; 


the  fixture  Is  then  lowered  until  the  chucks  rest  on  the  table, 
the  bolts  at  e  are  released  and  the  spindle  is  then  free  to  be 
raised  up  and  out  of  B.  The  central  gear  comes  with  it,  but 
as  It  Is  a  slip  fit  on  the  spindle  It  Is  quickly  removed.  The 
fixture  being  now  below  the  before  mentioned  bearings  of  the 
column  it  can  be  laid  aside  and  the  press  used  for  other  work. 


Fig. 


(  of  Three-sp 


Drilling  Attachn 


The  gears  are  nicely  protected  by  a  cast  gear  guard.  It  Is 
of  course  understood  that  to  drive  the  drills  in  the  right  di- 
rection, the  up  and  down  belt  must  be  crossed. 

Rochester,  N.  Y.  Carroll  Ashley. 

SOME  HINTS  FOR  DRAFTSMEN. 

From  time  to  time  there  have  appeared  numerous  articles 
relative  to  drafting  room  methods,  but  there  are  still  perhaps 
many  minor  suggestions  which  would  be  appreciated  by  many 
if  they  were  presented. 

For  example,  there  is  a  chance  for  improvement  over  the 
method  which  Is  in  vogue  regarding  furnishing  the  ma- 
chine department  with  a  print  containing  many  dimensions 
which  do  not  in  any  way  concern  it,  but  which  are  used  by  the 
patternmaker  only.  When  the  pattern  has  been  made  and  cast- 
ings made  from  it,  and  finally,  when  the  machine  is  finished 
and  no  alterations  are  to  be  made  on  the  pattern,  the  pattern 
dimensions  should  be  omitted  from  the  machine  shop  print. 
It  is  sometimes  customary  to  make  two  tracings  to  accom- 
plish this  if  the  piece  is  complicated,  such  as  machine  beds, 
etc.,  but  the  following  method  has  the  advantage  of  requiring- 
but  the  one  tracing.  A  finished  tracing  is  made  containing 
all  dimensions  both  for  the  patternmaker  and  machinist. 
The  dimensions  for  the  machinist  are  inked  in  as  usual,  but 
the  pattern  dimensions  are  put  in  with  a  soft  lead  pencil. 
Several  prints  are  taken  from  the  tracing  while  in  this  condi- 
tion, one  furnished  the  pattern  shop  and  as  many  filed  away 
as  desired.  The  lead  pencil  dimensions  are  then  erased  and 
the  tracing  is  ready  for  making  prints  for  the  machine  shop. 
In  this  way  the  patternmaker  can  readily  understand  and 
pick  out  his  figures,  and  the  machine  shop  print  is  kept  free 
from  unimportant  dimensions  which  ofttimes  cause  consider- 
able trouble. 

It  is  sometimes  desired  to  make  a  tracing  of  cuts  from  cata- 
logues, books,  etc.,  and  to  do  this  without  removing  the  page. 
Perhaps  it  is  not  well  known  that  by  wetting  the  edges  of  the 
starchy  side  of  tracing  cloth  and  rubbing  it  on  the  page  that 
it  will  adhere  firmly  and  the  tracing  can  be  done  on  the  dull 
side  without  much  trouble. 
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I  have  found  it  a  good  plan  when  leaving  a  tracing  on  the 
board  at  night  to  remove  all  the  tacks  from  the  drawing  and 
tracing  except  the  one  which  is  in  the  center  of  the  top  edge 
and  the  one  which  is  in  the  center  of  the  bottom  edge.  This 
allows  it  to  go  and  come  and  to  be  tightened  readily  in  the 
morning. 

In  spacing  a  line  for  screw  threads  when  it  is  desired  to 
represent  the  V,  the  thread  gage  furnishes  the  means  as  well 
as  anything  could;  simply  choose  the  pitch  and  make  the 
impressions. 

I  have  often  found  that  when  lines  on  an  outer  circle  are 
to  be  drawn  tangent  to  an  inner  circle  that  a  cardboard  disk 
is  a  good  substitute  for  the  eccentrolinead  and  is  as  much  bet- 
ter than  a  circle  as  is  a  pin  put  in  the  center  for  radiating 
lines,  than  a  lead  pencil  point. 

In  order  to  have  a  scale  divided  to  one-fourth  and  one-half 
size  it  was  necessary  to  make  one.  as  they  are  not  on  the 
market.  The  object  of  making  one  was  for  checking  purposes 
only;  it  could  hardly  be  used  for  constructing  for  any  length 
of  time,  as  it  is  made  of  paper  strips  pasted  on  a  wooden 
strip  and  shellacked  over.  The  divisions  are  on  bristol  board 
and  are  engine  divided.  These  paper  scales  can  be  procured 
for  a  small  sum.  This  makes  an  excellent  rule  for  checking 
drawings  made  one-fourth  to  one-half  size. 

It  is  well  to  have  a  piece  of  blotting  paper  2x3  inches 
hung  on  the  wall,  for  when  it  is  needed  it  is  wanted  in  a 
hurry,  and  this  makes  a  convenient  place  for  it. 

Various  means  have  been  devised  to  keep  tracings  flat  iu 
drawers.  They  will  continue  to  curl  up  if  the  ink  is  put  on 
the  smooth  side,  but  will  lay  flat  of  their  own  accord  if  ink 
is  put  on  the  dull  side. 

A  small  flat  oil-can  with  screw  top  is  very  convenient  to 
have  among  the  draftsman's  kit;  if  oil  is  used  frequently  on 
the  screws  and  nuts  of  instruments  they  not  only  work  better 
but  last  much  longer.  Wixam.\c. 

A  FACEPLATE  RIG  FOR  BORING  PUNCH  AND 
DIE  HOLDERS. 

At  C  and  G  are  shown  a  die  holder  and  a  punch  holder 
respectively.  In  making  them  the  important  point  to  be  con- 
sidered is  that  the  lines  B,  B,  in  each  case,  must  be  parallel. 
The  rig  used  to  accomplish  this  is  shown  in  the  cut. 

The  faceplate  cf  the  lathe  in  which  the  holes  were  to  be 
bored  was  taken  to  the  drill  press,  where  it  was  drilled  and 
tapped  to  receive  the  "hexhead"  screws  and  dowel  pins  by 
which  the  two  steel  strips  A  and  A  were  fastened  to  it.  In 
clamping  these  pieces  to  the  faceplate,  cardboard  strips  about 
%  inch  thick  were  inserted  between  them  and  the  faceplate. 
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Faceplate  for  Boring  Punch  and  Die  Holders. 

The  faceplate  was  next  taken  to  the  planer  and  leveled  there 
with  the  surface  gage,  face  up,  and  the  inner  edges  of  the 
strips  A  were  planed  parallel  to  each  other.  The  cardboard, 
in  this  operation,  saves  the  surface  of  the  faceplate  from 
injury. 

Block  D  was  next  machined  to  such  a  width  that,  when 
placed  between  the  strips  A  and  A,  dimension  x  was  the 
same  as  on  pieces  C  and  G.  In  the  center  of  this  block  a 
recess  was  formed  to  receive  the  blank  for  the  punch  and  die 
holders,  and  a  setscrew,  H,  was  used  to  hold  them  in  place. 
The  block  D  was  slotted  as  shown   to  accommodate  the  two 


bolts  used  to  secure  it  to  the  faceplate.  Screws  Jj,  J,  were 
tapped  into  the  side  strips  and  in  a  post  at  the  edge  of  the 
plate  to  adjust  block  D.  In  another  post,  K,  were  set  two 
plugs,  L  and  M,  of  which  the  latter  had  a  projection  which 
telescoped  in  the  first,  which  in  like  fashion  set  in  the  post. 
Dimension  i/  of  these  plugs  was  made  the  same  as  y  on  punch 
and  die  holders  C  and  G. 

In  using  the  device,  the  work  is  clamped  in  the  block  i> 
by  setscrew  H,  and  with  the  parts  arranged  as  shown,  screws 
J  are  tightened  up,  the  block  is  clamped  to  the  faceplate, 
and  hole  No.  1  is  bored.  The  screws  are  loosened,  distance 
piece  XI  is  removed,  and,  with  the  screws  tightened  up  again 
and  the  other  parts  arranged  as  before,  hole  No.  2  is  finished. 
It  is,  of  course,  understood  that  screw  J^  has  not  been  used 
all  this  time.  Screw  J.  is  now  withdrawn  and  J^  tightened 
until  the  block  D  seats  against  the  upper  strip  A.  when  it  is 
clamped  and  hole  No.  3  is  bored.  Distance  piece  L  is  then  re- 
moved and  the  last  hole,  No.  4,  is  completed. 

This  arrangement  assures  the  parallelism  of  lines  B  and  B 
in  the  work,  and  also  makes  it  certain  that  the  punch  will 
exactly  match  the  die.  R.  E.  Haebtmax. 

Louisville,  Ky. 


MEASURING  KBYA^TAYS. 

I  was  once  milling  some  keyways  that  were  supposed  to 
be  pretty  accurate,  but  the  dimension  given  for  depth  was 
not  such  as  could  be  measured  accurately.  The  depth  was 
given  as  5/32  inch  at  the  sides  of  the  cut;  now,  the  cutter 
could  be  set  for  depth  comparatively  accurately  by  raising 
the  milling  machine  table 
until  the  cutter  was  cut- 
ting the  full  width  of  the 
keyway  and  then  raising 
the  table  0.15625  inch  (  = 
5/32).  This  is  not  very  re- 
liable, however,  as  you 
cannot  see  within  0.003  to 
0.005  inch  and  after  taking 
the  cut  a  burr  is  thrown 
up  at  the  edge.  In  filing 
this  off  one  is  apt  to  take 
off  more  or  less  of  the  shaft 
with  it,  and  furthermoi-e 
the   only   way   to   get   the 

depth    measurement  is  with  Measuring  the  Depth  of  a  Keyway. 

a  scale.  The  first  kejTvay  that  the  boss  inspected,  seemed  to 
him  a  trifle  deep,  but  I  filed  off  a  little  more  of  the  burr  (?), 
and  that  made  it  all  right.  But  I  wasn't  satisfied  and  wanted 
some  way  to  measure  the  depth  accurately,  with  a  micrometer, 
if  only  to  ease  my  own  conscience.  I  could  measure  the  dis- 
tance, F  E,  from  the  bottom  of  the  keyway  to  the  bottom  of 
the  shaft,  but  what  was  this  measurement?  I  got  a  piece 
of  brown  paper  and  borrowed  a  pencil  and  started  in,  while 
the  cutter  was  running  through  the  next  shaft,  and  soon 
had  it. 

In  the  right  triangle  C  B D,  CD  is  the  radius  of  the  shaft, 
which  is  9/16,  or  0.5625  inch,  and  CB  is  half  the  width  of 
the  keyway  which  is  3/16,  or  0.1S75  inch.  Find  the  side  B  D 
of  the  triangle. 

(,BD)'-=  (9/16)  =  —  (3/16)  = 
BD    =0.530  inch. 
Then  subtract  this  from  the  radius  A  D. 

0.5625  —  0.530  =  0.0325  inch  =  AB. 
Then   the   whole   depth   of  the  keyway  from   the  top   of   the 
shaft  is  A  B  +  B  F.  or 

0.0325  +  0.15625  =  0.18875  inch  =  A  F. 
Subtract  A  F  from  A  £  to  get  F  E. 

1.125  inch  —  0.18875  inch  =  0.93625  inch  =  F  E. 
Then,  when  you  want  to  cut  the  keyway.  set  the  cutter  touch- 
ing the  top  of  the  shaft,  and  run  up  the  table  the  distance 
AF=0.1SS75  infh;  and  when  you  want  to  inspect  the  fin- 
ished work,  measure  F  E  with  the  micrometer  for  the  di- 
mension 0.93625.  C.  E.  Botns 

Beverly,  Mass. 
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THE  COMPARATIVE  STRENGTH  OF  SCREW 
THREADS. 

There  has  been  considerable 
discussion  from  time  to  time 
among  mechanics  with  whom 
I  have  worked,  as  to  which  of 
the  three  forms  of  thread,  V, 
square  and  Acme,  is  the  strong- 
est against  shear.  Having  an 
opportunity  during  my  junior 
year  at  the  James  Millikin  Uni- 
versity, Decatur,  111.,  to  do  a 
little  laboratory  work,  I  un- 
dertook to  settle  this  question 
with  the  idea  of  determining 
as  nearly  as  possible  with  the 
means  at  hand  just  what  rela- 
tion these  styles  of  thread  bear 
to  each  other. 

Each    of    the    three    forms 

was  tested  under  two  different 

and   nut  of  each  form  was  made 

outside  diameter,  15/16  inch,  and 

the  same  axial  length,  17/32  inch. 


C.  Bert  Padon. 

conditions.  First,  a  screw 
with  threads  all  the  same 
with  both  screw  and  nut  of 


would  shear  at  the  root  diameter  of  the  screw  since  the 
screw  was  made  of  the  weaker  material.  The  different  thick- 
nesses of  the  nuts  to  suit  the  length  of  the  helix  required  for 
this  will  be  noticed  in  the  halftone  at  d,  e,  and  i,  which 
show  respectively  the  V-thread,  Acme  and  square  samples. 
All  the  threads  were  made  a  snug  fit,  with  the  threaded 
length  of  the  screw  exactly  the  same  as  the  thickness  of  the 
nut.  The  diameter  of  the  shank  was  less  than  the  root  di- 
ameter of  the  thread  in  each  case.  The  screws  were  all  6- 
pitch. 

In  the  cut  the  upper  row  shows  the  samples  before  testing, 
while  the  lower  row  shows  the  nature  of  the  failure  of  each 
sample  under  test.  A  oO.OOO-pound  Olsen  machine  was  used. 
A  nut  was  supported  on  the  ring  showTi  with  sample  f  to 
allow  room  for  the  screw  to  drop  through  the  nut  when  it 
failed,  while  pressure  was  applied  at  the  top  of  the  shank, 
which  was  carefully  squared.  The  shank  of  the  Acme  thread 
screw  e  in  the  second  set  of  three  samples  was  not  strong 
enough  to  withstand  compression  but  crushed  before  the 
thread  gave  way,  at  a  pressure  of  29,300  pounds.  The  frag- 
ments of  the  broken  shank  are  shown.  The  screw  was  after- 
wards pushed  through  with  a  short  piece  of  steel  rod,  failing 
at  29,600  pounds  pressure.  The  accompanying  table  gives 
the   results  of  the  test. 


RESITLTS  FOR  TESTS  OF  SHEARING  STRENGTH  OF  SCREWS. 


Breaking 

Load 
in  pounds. 


Threads  same 

outside  diameter  and  all  6  pitch. 

a 
b 

c 

Sharp  V 
Acme 
Square 

M.  S.* 

M.S.      1        il 

^        i       29,980 
1       34,090 
1       23,880 

Threads  bent  over  in  both  screw  and  nut. 
Sheared  at  root  of  screw. 

Threads  same  root  diameter,  %  inch,  and  same  area  of  section  to  resist  shear.     All  are  6  pitch. 


/ 


Sharp  V 
Acme 
Square 


1 


.914 
.792 
.792 


80,450         Sheared  at  root  of  screw. 

29  600         Shank  crushed  at  29.300  pounds,  pushed  through 

with  .steel  rod  and  sheared  at  root  of  screw. 
25,  .5.50         Sheared  at  root  of  screw. 


*  M.  S.  stands  for  Machinery 
and  of  the  same  material,  the  grade  of  steel  commonly  known 
in  the  shop  as  "machine  steel."  These  three  samples  are 
shown  at  a,  6  and  c  in  the  photograph,  in  which  a  is  the  V- 
thread.  b  the  Acme  thread,  and  c  the  square  thread.  In  the 
second  test  all  three  screws  were  of  the  same  root  diameter, 
about  %  inch,  and  were  all  made  of  gray  cast  iron,  while  the 


Test  Pieces  used  for  Finding  the  Comparative  Strength  of  Screw  Threads. 

nuts  were  of  machine  steel.  The  length  of  the  thread  helix 
in  each  screw  was  such  that  each  of  the  samples  would  pre- 
sent the  same  shearing  area,  the  assumption  being  that  they 

f.  Bf:iiT.  Pad(in  was  born  at  Troy.  111..  December  17.  1870.  Besides 
a  (■(immon  school  education  he  Jias  graduated  from  Brown's  Business 
College.  I.)ecattir,  III.,  has  taken  a  correspondence  course  with  the 
International  Correspondence  Schools,  and  is  now  completing  his 
foiirrh  year  at  the  James  Milliliin  University,  Decatur.  111.  He  served 
an  apprenticeship  as  machinist  with  The  Decatur  Novelty  Works  and 
has  since  worked  as  a  machinist  for  that  firm  and  the  H.  Mueller 
Mfs.  Co.,  of  Decatur.  He  has  also  lield  for  two  years  the  position  of 
assistant  instructor  in  machine  shop  practice  in  the  school  he  is  at 
present  attending.     His  specialty  is  experimental  work. 


Steel ;  C.  I.  for  Cast  Iron. 

As  will  be  seen  from  the  above  table,  the  Acme,  or  29-de- 
gree  thread,  makes  the  best  showing  in  each  case.  This  has 
been  an  interesting  experiment  to  me  and  I  am  sure  it  will 
prove  of  some  value  to  at  least  one  firm  who  was  interested 
in  the  experiments,  and  who  has  adopted  the  Acme  thread 
as  a  feature  in  the  design  of  the  machinery  constructed  in 
its  shops.  C.  Beet  Padon. 

Decatur,  111. 

[The  V-thread  sample,  a.  evidently  could  not  have  failed  in 
the  way  described  without  expanding  the  nut  enough  to  allow 
the  distorted  threads  to  slip  by  each  other.  In  this  case, 
then,  the  thickness  and  strength  of  the  nut  play  an  im- 
portant part.  If  the  hole  had  been  tapped  in  a  larger  piece  of 
metal,  it  is  difBcult  to  believe  that  the  thread  would  have 
failed  by  shearing  or  in  any  other  way  at  a  pressure  less 
than    that   sustained   by   the   Acme   thread. — Editor.] 

ADJUSTABLE  SCALE  FOR  LAYING  OUT  TABLE. 
Among  the  suggestions  received  fiom  a  man  engaged  in  the 
tool-room,  was  one  for  an  adjustable  scale  for  use  in  setting 
off  vertical  heights  on  the  laying-out  table,  and  as  the  idea 
seemed  good,  permission  was  given  to  him  for  making  the  de- 
vice himself,  according  to  his  own  ideas.  Fig.  1  shows  the  tool 
as  made.  It  consists  of  a  cast  iron  base,  A,  a  round  slide  B, 
carrying  a  12-inch  flat  steel  rule,  C.  adjusted  for  height  b.v 
means  of  the  screw  D,  slide  and  rule  being  clamped  by  means 
of  the  screw  E.  Its  use  can  be  best  explained  by  an  example: 
It  is  required  to  set  out  two  lines  on  opposite  faces  of  a  cast- 
ing, say  5  3/16  inches  apart,  the  lower  line  being  the  center 
of  a  boss  about  four  inches  from  the  base.  The  center  of  the 
boss  being  obtained  by  means  of  dividers  or  other  instruments, 
a  height  gage  is  adjusted  to  this  center  and  a  line  marked 
across  the  face  of  the  boss.     The  height  gage  is  then  trans- 
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ferred  to  the  adjustable  scale  where  it  indicates,  perhaps, 
about  4  3/64  inches.  Now  instead  of  adding  4  3/64  inches  and 
5  3/16  inches  together,  with  the  consequent  risk  of  error,  the 
scale  is  adjusted  by  means  of  the  screw  D  until  the  4-inch 
division  is  opposite  the  pointer  on  the  height  gage,  and  it  is 
then  an  easy  matter  to  add  the  4-inch  and  5  3  16-inch  together, 
setting  the  height  gage  to  9  3/16  inches,  this  giving  the  dis- 
tance apart  required. 


Fig.  1.    Adjustable  Scale  for  Laying  Out  Table. 

Upon  my  accepting  an  appointment  in  another  shop  later, 
the  need  was  observed  there  for  something  similar,  and  the 
above  device  was  recalled,  but  although  the  idea  was  good,  an 
improvement  suggested  itself  to  me,  this  being  embodied  in 
the  scale  shown  in  Fig.  2.  In  principle  the  device  is  the  same 
but  instead  of  the  flat  scale  as  originally  used,  a  12-inch  tri- 
angular scale  was  substituted,  the  lower  end  of  this  resting 
on  a  projection  at  the  foot  of  plunger  F,  this  plunger  being 
supported  by  the  spring  G.  Adjustment  of  the  scale  is  effect- 
ed by  means  of  the  nut  H,  the  spring  keeping  the  upper  end 
of  the  scale  always  against  this.  Two  advantages  of  this 
later  device  are  that  readings  can  be  taken  much  nearer  the 
base,  and  the  scale  can  be  used  for  measuring  against  a  face 
at  times,  without  the  assistance  of  a  height  gage. 

The  graduations  on  the  triangular  scale,  which  was  a 
Brown  &  Sharpe  Xo.  246,  were  No.  20,  being  fully  divided 
along  one  edge  of  each  face  in  1,  16,  1/64,  and  1/100.  It  is  an 
easy  matter  to  remove  the  nut  and  change  the  scale  to  bring 
anv  of  the  divisions  to  the  front. 


Fig.  2.    Adjustable  Scale  for  Laying  Out  Table, 

It  the  inventor  of  the  original  device  should  read  this  I 
hope  he  will  forgive  me  for  "pirating"  his  idea.  I  can  cer- 
tainly testify  to  its  utility  and  I  hope  he  will  feel  pleased 
that  it  has  now  been  given  publicity  for  others  to  copy  or 
improve  upon  where  not  already  known. 

Geokge    D.   HADtJX. 


MAKING  A  BALL-BEARING  CUP  IN  A  SINGLE 
ACTION  PRESS. 
Having  a  cup  to  make  for  a  ball  bearing  which  required 
rapid  and  cheap  production  of  the  parts.  I  designed  the  die 
shown  herewith  to  produce  the  same  on  a  single  action  press, 
as  we  have  no  double-action  press. 


The  die  block  O  is  of  mild  steel,  with  a  3-inch  round  plug  G 
set  into  the  center,  which  plug  is  held  down  by  the  %-inch 
plate  X,  shown  in  Fig.  1.  Inside  and  concentric  with  this  is 
a  combined  forming  and  piercing  die  F.  projecting  up  to 
within  Mi  inch  of  the  face  of  die  G.  Between  the  outer  and 
inner  die  is  a  spring  stripper  pad.  detailed  in  Fig.  6.  which 
forces  the  finished  cup  into  the  punch  as  it  recedes.  This  pad 
is  held  in  the  position  shown  by  the  thimble  •/,  which  is  in 
turn  supported  by  the  stiff  spring  il  bearing  on  washer  K 
and  the  adjusting  screws  beneath  it.  The  section  views.  Figs. 
3.  4  and  o  make  this  construction  clear.  The  back  gage 
and  scrap  stripper  H  are  cut  away  in  the  back,  as  shown  in 
Fig.  2.  so  that  as  work  falls  out  of  the  punch  it  will  not  catch 
on  the  die,  but  will  slide  off  easily,  being  used  on  an  inclined 
press.  The  upper  die  or  punch  consists  of  1  3/16  inch  blank- 
ing punch  C  with  the  inside  formed  to  draw  the  sides  of  the 
cups  and  with  a  central  punch  D  for  piercing  the  center  hole, 
which,  by  the  way,  does  net  need  to  be  accurate  in  size. 
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When  the  ram  descends,  with  the  stocks  in  place,  blanking 
punch  C,  in  conjunction  with  die  G.  first  cuts  out  a  disk  of 
the  proper  diameter.  As  the  ram  continues  to  descend,  and 
blank  and  pad  E  are  carried  down  against  the  resistance  of 
spring  il  until  die  F  is  met,  when  the  stock  is  drawn  into  the 
required  cup  shape.  Continued  movement  punches  the  cen- 
tra! hcle  through  the  action  of  punch  D  on  die  F.  As  the 
ram  rises,  spring  M  and  pad  E  force  the  work  into  the  punch 
C.  frcm  which  it  is  ejected  at  the  top  of  the  stroke  through 
the  action  of  central  punch  D.  as  shown  in  Fig.  7.  The  work 
drops  off  from  D  readily,  since  the  fact  that  it  is  drawn  and 
punched  simultaneously  produces  a  hole  about  1/64  inch 
greater  than  the  diameter  cf  the  punch. 

With  this  die  we  can  proiuce  from  ten  to  twelve  thousand 
of  the  cups  in  ten  hours,  with  a  toy  running  the  press. 

Aurora,  111.  CoBwrs  LAiiOBEAt-x. 


CUTTING  BEVEL  GEARS. 

I  have  run  across  a  way  to  cut  bevel  gears,  which  eliminates 
the  guess  work  necessary  in  the  ordinary  "cut  and  try" 
method  of  milling  them,  in  which  two  or  three  gears  are 
bungled  before  the  number  of  holes  to  turn  the  dividing 
head,  and  the  amount  to  set  the  cross-slide  off  center  is  dis- 
covered. 

Find  the  standard  spur  gear  cutter  for  the  large  end  in  the 
usual  manner,  finding  the  pitch  by  dividing  the  number  of 
teeth  by  D,  and  the  number  of  teeth  by  which  to  select  a  cut- 
ter by  multip'.ying  twice  A  by  this  pitch.  Find  a  cutter  for 
the  small  end  of  the  teeth  in  the  same  manner,  using  the 
measurements  C  and  B. 

Then  run  the  cutter  for  the  small  end  through  one  tooth 
at  the  right  depth,  which  will  give  the  correct  shape  of  the 
tooth  at  the  small  end;  also  run  in  the  cutter  for  the  large 
end,  set  at  correct  depth,  until  it  cuts  its  full  depth.     Then 
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take  the  cutter  tor  the  large 
end  and  set  it  so  it  -will  trim 
as  near  as  possible  to  the  sides 
of  these  two  cuts.  By  this 
method  you  will  know  just 
where  you  are  at,  and  can 
easily  set  your  machine  to 
cut  as  perfectly  as  possible. 
If  you  want  a  special  gear 
for  some  job,  which  must  be 
pretty  near  right,  run  the  cut- 
ter for  the  small  end  through 
all  the  teeth  and  then  you 
will  have  a  correct  surface  to 
file  to.  C.  E.  BuRXs. 

Beverly,  Mass. 


METHOD  OF  CUTTING  LATHE  LEAD  SCREWS. 
The  annexed  Fig.  1  shows  a  method  I  have  used  for  cutting 
lathe  lead  screws  which  has  worked  out  very  well.  As  usual 
two  cutting  tools  are  used,  one  in  front,  right  side  up,  and 
the  other  at  the  back,  also  right  side  up.  to  cut  on  the  reverse 
trip.     The  cutting  tools   in  this  case  were  round,   like  short 


lI3~ 


Fig.  1.    Double  Tool-post  with  Circular-formed  Threading  Tool. 

sections  of  the  screw  to  be  cut  but  left-hand  to  cut  a  right- 
hand  screw.  They  were  cut  with  the  thread  on  a  taper  and 
the  outside  turned  straight  so  that  the  leading  cutter  tooth 
cut  to  the  full  depth  that  we  could  take  at  each  traverse  and 
the  succeeding  teeth  widened  the  cut,  only  the  last  two  usual- 
ly cutting  in  the  full  side  of  the  thread,  as  shown  in  Fig.  2. 


>      CUT   0"<    POINT 'ONLY  ^°^    CUTTING       CUT   ON    S 


SIDES   ONtY       Jtfat 

LEAD  SCR6.W 
Pig.  2.    Illustrating  the  Cutting  Action  of  the  Tools. 

The  limiting  element  in  using  this  device  became  the  torsion 
of  strength  of  the  screw  we  were  cutting.  We  found  on  our 
16-inch  size  that  it  was  cheaper  for  us  to  use  lio-inch  stock 
than  114-inch  on  average  lengths  just  on  this  account  because 
the  time  saved  in  cutting  more  than  covered  the  increased 
cost  of  stock. 

The  bolts  C  C  and  their  washers  and  nuts  were  an  after- 
thought and  helped  to  hold  the  cutters  in  place.  The  dowel 
pins  had  to  be  changed  every  few  grlndings.  Bolt  D  held  the 
■device  to  the  top  of  the  cross  slide,  in  place  of  the  tool  post. 

Worcester,  Mass.  E.  H.  Fish. 


THE  CONGESTED  CONDITION  OF  THE 
PATENT  OFFICE. 

Referring  to  the  condition  of  the  Patent  Office  at  Washing- 
ton. D.  C,  regarding  the  number  of  applications  awaiting 
action,  you  will  notice  by  reference  to  the  accompanying  sta- 
tistics that  on  August  2S,  190G.  there  were  23.811  cases  await- 
ing their  turn  to  be  examined.  You  will  also  notice  that  the 
previous  week  showed  that  there  were  23,-523  cases,  conse- 
quently the  ofBce  got  behind,  in  one  week,  of  some  288  cases. 
This  same  condition  has  been  partially  true  of  some  of  the 
previous  weeks,  as  you  will  note  by  reference  to  the  table. 
Xow,  if  we  assume  that  the  Patent  Office  is  going  to  contintie 
getting  back  from  week  to  week  (and  we  have  every  reason  to 
so  assume,  judging  from  the  table  of  figures),  we  can  look 
for  nearly  30,000  cases  awaiting  action  by  this  time  next 
year;  this  is  figuring  on  the  last  week's  gain  of  288  cases. 

Applica- 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 


Awaiting; 
Action. 

2 17,353 

9 17,256 

16 17,471 

23 17.752 

30 17,916 

6 17.891 

13 18.086 

20 18.007 

Feb.  27 18.246 

JIar.      6 18,860 

Mar.    13 19.152 

Mar.    20 19.192 

Mar.    27 19.613 

Apr.     3 19.958 

Apr.  10 20.263 

Apr.  17 20,609 

Apr.  24 20.846 

May      1 21,406 


Patents 
Granted. 

669 

659 

461 

521 

643 

655 

639 

611 

628 

645 

676 

627 

634 

606 

OOo 

671 

640 

089 
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May 
May 
May 
May 
June 
June 
June 
June 
July 
July 
July 
July 
July 
Aug. 
Aug. 
Aug. 
Aug. 


Applica- 
tions 
Awaiting 
Action. 

8 21,417 

15 21,414 

22 21,501 

29 21,507 

5 21.408 

12 21,612 

19 21.656 

26 21,813 

3 21,915 

10 21,958 

17 21,923 

24 23,022 

31 23,139 

7 23,436 

14 23.647 

21 23,523 

28 23.811 


Patents 
Granted. 

699 

670 

671 

646 

690 

614 

604 

621 

602 

603 

643 

649 

647 

598 

592 

528 

586 


At  the  present  time  most  of  the  divisions  which  have 
such  classes  as  automobile  parts,  machinery,  tools,  appliances 
and  other  divisions  with  kindred  devices,  are  some  eleven 
months  in  arrears  on  new  work,  or  on  work  which  has  not 
been  heretofore  examined,  while  they  are  from  three  to  six 
months  behind  on  responses  or  amended  work.  Now,  judg- 
ing from  the  figures  given  above,  is  it  not  reasonable  to  be- 
lieve that  this  time  next  year,  we  shall  be  waiting  about 
eighteen  months  on  new  work  and  about  eleven  or  twelve 
months  on  amended  work?  Now,  what  does  this  mean?  It 
means  in  the  first  instance,  industrial  discouragement,  as 
well  as  financial  discouragement.  The  man  who  would  in- 
vent will  not  do  so  unless  he  sees  some  immediate  return  for 
his  labors  and  the  man  who  would  put  up  money  will  not  do 
so  in  view  of  the  fact  that  the  inventor  can  not  get  his  pat- 
ent quick  enough.  Again,  the  Patent  Office  is  going  behind, 
the  race  of  competition  is  going  ahead — the  results  are  obvi- 
ous. 

Over  against  this  condition  of  affairs,  there  is  a  bank  ac- 
count to  the  credit  of  the  United  States  Patent  Office  of 
nearly  $7,000,000,  and  this  fund  is  growing  daily.  Congress, 
it  would  seem,  is  the  only  power  that  can  adjust  these  mat- 
ters, and  yet  no  one  seems  willing  to  take  the  matter  up  and 
push  it  to  completion.  Some  two  or  three  years  ago  the  New 
York  Times  made  some  taint  efforts  toward  rectifying  the 
situation,  but  nothing  came  of  it.  I  propose  that  some 
measure  for  relief  be  pressed  at  the  coming  session  of  Con- 
gi-ess.  Fred.   W.   Barxaclo. 

New  York. 


ANOTHER  ANSWER  TO  THE  TANGENT  CIRCLE 
PROBLEM. 

In  the  April  issue  of  .M.vcuixkrv  there  appeared  an  article 
in  the  How  and  AVhy  column  discussing  the  method  of  finding 
the  radii  of  three  small  tangent  circles,  tangent  to  and  within 
a  bounding  circle.  I  present  herewith  a  method  of  solving  this 
problem  by  geometry  alcue  and  also  show  a  way  of  finding 
the  area  of  the  figure  GFH  bounded  by  arcs  of  the  three  small 
circles.     We  will  take  the  second  of  these  problems  first. 

To  find  the  area  OFH  within  and  bounded  by  the  three 
tangent  circles  ABC  when  the  given  quantity  is  the  radius  of 
the    small    circle:        Construct    the    triangle    connecting    the 
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centers  of  the  circles  at  ABC.  Then  find  the  area  of  this  tri- 
angle and  subtract  frcm  it  the  area  of  the  three  sectors  FGA, 
GHC,  HFB.  The  angle  of  one  sector  is  60  degrees  and  the 
three  together  will  be  3  x  60  ^  180  degrees  or  %  a  circle. 
Hence  if  r  is  the  radius  of  the  small  circle,  the  area  of  the  de- 
sired figure  will  be  equal  to  the  area  of  the  triangle  ABC  minus 
the  area  of  a  semi-circle  with  radius  r.     The  area  of  the  tri- 


fact  we  get  the  proportion  CH  :  AH  =  EH  :  CH,  or  CW  =  AH 
X  EH.    In  the  previous  problem  we  found  that  when  CH  or 
r  =  1,  AH  =  v3.     Substituting  these  values  in  the  equation 
_  1 

we  have  1  =   V3^X   EH,  or  EH  =  .     Now   (AH— EH) 

V  3" 
+    1  =  B  when  r  :=  1.     Substituting   numerical   value?   for 
AH  and  EH.  we  have:  R  =  2.1546.   Hence  ?•  :  iJ  =  1  :  2.1546. 
1  Xie 

Therefore  r  =  =  0.464  R.     From  this  it  follows  that 

2.1546 
if  the  radius  of  the  large  circle  is  known  it  is  only  necessary 
to  multiply  it  by  0.464  to  find  the  radius  of  the  small  circle. 
Philadelphia,  Pa.  Samuel  Aboson. 

[In  the  answer  to  question  No.  16,  "How  and  Why,"  of  the 
April,  1906,  issue  of  Machinery,  to  which  our  correspondent 
refers,  an  error  was  made  in  the  table  given  In  the  answer. 
The  second  and  fourth  columns  should  be  headed  )■.  and  not 
2r,  as  they  are  given. — Editor.] 


Problem  of  Three  Tangent  circles. 

angle  =  li  CB  X  AH  =  HB  X  AH.  But  AH  =  \'AB-—HB--, 
now  assuming  that  the  radius  of  each  small  circle  is  unity 
or  1.  the  equation  becomes  AH  =  V2- — 1=  =  V3  =  1.732. 
The    area    of    the    half    circle    with    a    radius    of    unity    or 

3.1416  X  1= 
1  = =1.5708.     Hence   1.732  — 1.5708  =  0.1612  =  the 


A  WAY  TO  INDEX  DATA  SHEETS. 

I  show  herewith  a  method  of  indexing  my  Machinery  data 
sheets.  The  cut,  I  think,  e.xplains  itself,  since  it  is  a  copy 
of  part  of  my  own  index.  As  will  be  seen,  the  data  sheets  are 
published,  and  each  one  is  given  a  page  number  in  the  file 
which  is  entered  opposite  the  title  in  the  index.  Wherever 
there  is  more  than  one  table  to  a  page  they  are  entered  sepa- 
rately, as  shown  for  page  102.  for  instance.  The  right-hand 
side  of  the  index  is  ruled  vertically,  one  for  each  letter  of  the 
alphabet.  In  these  columns  crosses  are  placed  to  indicate  the 
leading  words  in  the  title  or  subject  of  the  data  sheet  referred 
to;  for  instance,  page  110,  Table  of  Gib  Keys  has  a  cross  under 
B  for  "Buffuni."  the  contributor  of  the  table,  under  G  for 
"gib."  under  E  for  "key,"  and  under  T  for  "table."     In  look- 
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Method  of  Indexing  Data  Sheets. 

required  area,  wUicli  multiplied  by  the  square  of  any  numeri-  ing  for  this  particular  sheet,  if  the  reader  has  the  word  "gib" 

cal   value  for   radiijs   ;■   gives    the   area   numerically.     If,   for  in  his  mind,  he  will  follow  down  the  column  G.  glancing  at 

instance,  r  =  2.5,  the  area  of  FGH  will  be  2.5"^  X  0.1612  =  1.0075  each  title  which  has  a  cross  opposite  it  in  this  column  until 

square  inches.  the  right  one  is  reached,  which  will  be  done  in  less  time  than 

To  find  radius  r  when  the  radius  R  of  the  bounding  circle  it  takes  to  describe  the  operation.                               John  Roe. 

is  given:     CEH  and  ACH  are  similar  triangles.     From   this  Philadelphia.  Pa. 
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A  DEPARTMENT  OF  PRACTICAL    IDEAS  FOR  THE   SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are 

solicited  for  this  column.    Write  on  one  side  of  the 

paper  only  and  send  sketches  when  necessary. 

CHUCK  JAW. 
The  sketch  herewith  is  of  a  jaw  for  the  lathe  chuck,  to 
take  the  place  of  the  removable  piece  of  the  chuck  jaw  on 
some  work,  mostly  repair  jobs.  As  a  chuck  wears,  the  jaws 
spring  outward,  and  the  inner  end  of  the  jaws  grip  the  piece 
long  before  the  outer  end.  and  the  more  the  jaws  are  tight- 
ened the  more  this  difference  is  exaggerated.  The  outward 
end  of  a  long  piece  is  sure  to  wobble  and  it  is  almost  impossi- 
ble to  get  it  true,  and  then  to  keep  it  so.     The  attachment 


A  Handy  Chuck  J&vr. 

as  shown  in  the  sketch  is  designed  to  prevent  this  trouble. 
Supposing  you  are  going  to  use  a  drill  in  the  chuck  and  you 
want  it  to  run  true;  adjust  the  rear  end  central  with  the 
jaws,  then  adjust  the  setscrews  A,  until  the  outer  end  runs 
true,  and  there  you  have  it.  If  a  piece  of  rod  not  long  enough 
for  the  center  rest,  is  to  be  turned  or  threaded,  and  the  stock 
must  run  true,  or  if  it  is  a  finished  piece,  as  a  stud  with  the 
thread  stripped,  and  which  is  not  centered,  this  jaw  will  be 
very  handy.  On  pieces  such  as  the  valve  stem,  B,  which  is  to 
be  repointed,  or  the  bushing,  C,  which  is  to  be  babbitted  and 
rebored,  this  jaw  will  be  invaluable,  as  they  must  run  very 
true.  The  surface  by  which  they  may  be  gripped  is  narrow 
and  offers  an  Insecure  hold,  and  they  are  too  fragile  to  allow 
of  clamping  very  tightly.  The  device  is  handy  for  other 
similar  pieces  which  have  to  be  gripped  at  two  places  of  dif- 
ferent diameters.  C.  E.  Bi  rns. 
Beverly,  Mass. 


DESIGN  OF  PAPER  SLITTING  CUTTERS. 

A  form  of  paper  slitting  cutters  is  here  shown  which  has 
advantages  that  the  usual  styles  do  not  possess,  and  therefore 
may  be  of  interest. 

They  consist  of  a  sheet  steel  stamping  0.05  inch  thick  and 
are  so  placed  upon  their  arbors  that  they  are  always  kept 
sharp  by  the  cutting  edges  rubbicg  together.  As  the  edges 
wear,  the  arbors  are  adjusted  by  a  suitable  means  at  each 
end.     They  are  made   of  tool   steel,   but  are  not  necessarily 


A  Satisfactory  Forro  of  Paper  Slitting  Cutter. 

hardened.  Each  set  is  placed  on  its  arbor  with  the  desired 
distance  pieces  between  them,  and  the  arbors  placed  in  posi- 
tion on  the  machine  in  which  they  are  to  run.  The  machine 
is  started  up  and  the  cutters  grind  each  other.  End  move- 
ment for  each  arbor  is  provided  to  allow  each  set  to  come 
into  contact.  By  this  means  it  is  evident  that  the  cutters 
will  run  true  and  will  need  no  further  grinding,  and  will  cut 
until  they  are  worn  cut.  which  in  some  cases  has  been  over 
a  year,  although  running  every  working  day.  Winamac. 


TO  DRAW  SYMMETRICAL  REVERSE  CURVES. 
In  drawing  a  symmetrical  figure  which  requires  a  right  and 
left  curved  line  some  difficulty  may  be  experienced,  especially 
if  a  celluloid  curve  is  used.  By  using  a  wooden  curve,  marks 
can  be  put  on  it  to  indicate  the  beginning  and  ending  of  the 
line  desired,  but  doing  this  for  some  time  puts  the  curve  in 
a  bad  shape  and  it  becomes  hard  to  discern  which  mark  was 
put  down  last.  It  is  hard  to  put  marks  on  the  rubber  or 
celluloid  curves,  so  the  following  method  of  using  curves  of 
any  material  seems  to  be  ideal: 


Method  of  Drawing  Symmetrical  Reverse  Curves. 

As  can  be  seen  in  the  cut,  there  is  a  hole  about  1-16  inch 
diameter  put  in  eaoh  end  of  the  curve.  In  use,  the  curve  is 
laid  on  the  drawing,  the  location  of  the  holes  marked  with 
pencil  point,  and  the  desired  curve  drawn.  On  the  center  line 
of  the  piece  to  be  drawn  select  two  centers,  as  A  and  B,  and 
from  them  locate  the  positions  of  the  holes  on  the  opposite 
side.  Place  the  holes  in  the  curve  over  these  points  and  the 
curve  is  in  the  reversed  position.  The  method  is  simple;  in 
fact,  it  takes  a  much  longer  time  to  explain  it  than  to  fol- 
low it.  Wixamac. 


CHUCKING  PIECES  FOR  PLANER  WORK. 
The  two  chucking  pieces  for  holding  thin  pieces  on  planers, 
shown  by  A.  Fr.  Bierbach  in  a  recent  number  are  very  neat 
and  useful,  and  are  on  the  same  general  principle  as  those 
shown  on  page  155  of  my  "Work  Shop  Hints."  I  would  sug- 
gest, however,  instead  of  having  two  sets,  one  for  through 
slots  and  another  for  so-called  dovetail  grooves,  as  shown  by 


Pig.  1. 


Pig.  2 


Mr.  Bierbach,  combining  the  features  of  the  two  kinds  in  one 

double-ended  device  as  shown  herewith.     Fig.  1  illustrates  its 

use  on  a  through  slot  and  Fig.  2  the  same  device  turned  upside 

down   for  use  with  a   dovetail   groove.     The   screw-holes   are 

to  be   drilled  and  tapped  before  the  steps  are  planed   in   the 

pieces.  Robebt  Gbimshaw. 

Hanover,  Germany. 

*     *     * 

The  copper  production  of  the  world  amounted  to  more  than 
700,000  tons  during  1905.  The  United  States  produced  mere 
than  half,  or  exactly  stated.  58  per  cent  of  the  total  amount. 
Next  to  the  United  States  comes  Mexico  as  the  largest  pro- 
ducer of  this  metal. 
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MACHINERY. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 
Tllla  page  wllj  be  used  for  tlie  publication  of  shop  receipts  which  the  con- 
tributors know  from  experience  to  be  practicable.  Nearly  all  readers  of  MA- 
CHINERY can  add  somethingr.  and  it  is  desired  that  they  use  this  page  as  a 
medium  for  exchanging  useful  formulas.  It  makes  no  difference  if  they  are 
old  and  supposedly  well-known,  provided  they  have  not  already  appeared  in 
this  department. 

240.    CEMENT  FOR  LEATHER  BELTS. 

To  make  a  cement  for  leather  belts  use  gutta  percha.  IG 
parts,  pure  white  India  rubber.  4  parts;  dissolve,  and  then 
add  pitch.  2  parts;  shellac,  1  part;  and  boiled  linseed  oil. 
2  parts.  W.  R.  Boweks. 

Birmingham.  Eng. 


241.    CEMENT  FOR  FASTENING  GLASS  WORK  TO 
BRASS  TUBES. 

A  cement  for  fastening  glass  work  to  brass  tubes  is  made 
of  rosin,  5  ounces;  beeswax,  1  ounce,  and  red  ochre  or  Vene- 
tian red.  in  powder.  1  ounce.  W.  R.  Bowers. 

Birmingham,  Eng. 


242.  SOLDER  FOR  SMALL  PARTS. 
To  make  a  solder  for  small  metal  articles  cut  tinfoil  into 
the  shape  wanted  and  wet  on  both  sides  with  sal-ammoniac. 
Have  the  surface  of  .the  piece  clean,  place  on  it  the  wet  tin- 
foil and  then  press  the  parts  together  firmly  and  heat  until 
the  tin-foil  is  melted.  E.  W.  Xoetox. 


243.    MIXTURE  FOR  EBONIZING  WOOD  HANDLES,  ETC. 

To  prepare  a  mixture  for  ebonizing  wood  handles,  etc.,  use 
logvN-ood.  2  pounds;  tannic  acid.  1  pound,  and  sulphate  of  iron. 
1  pound.  Apply  hot  and  polish  when  the  pieces  liave  become 
dry  and  cold.  W.  R.  Bowers. 

Birmingham.  Eng. 


244.  TO  PREVENT  SCALE  IN  HARDENING  FINE  DIES. 
It  is  possible  to  prevent  the  formation  of  any  scale  in  the 
impression  of  fine  jewelers'  dies  and  the  like,  and  retain  the 
finished  brilliancy  of  surface,  by  applying  a  mixture  of  pow- 
dered ivory  black  and  sperm  oil.  mixed  to  the  consistency  of 
paste.     It   is  only  necessary  to  apply  a  thin   coat. 

H.\rdexi:r. 

245.    TO  CUT  CORK. 

In  cutting  cork,  the  knife  is  to  be  kept  greased.  Where,  how- 
ever, the  desired  piece  is  symmetrical  about  one  axis,  and  of 
circular  cross-section,  it  may  best  be  roughed  with  a  greasy 
knife  and  then  ground  to  profile  with  a  coarse  emery  wheel. 
Cork  pen-holders  are  made  in  this  way.  Where  many  pieces 
are  to  be  cut  out  of  sheet  cork,  it  is  advisable  to  use  a  band 
knife,  against  which  there  is  kept  pressed  a  block  of  grease. 

Hanover.  Geiinanv.  Robert  Grimshaw. 


246.  ARTIFICIAL  SKIN  FOR  BURNS,  ETC. 
Dissolve  equal  parts  of  gun  cotton  and  Venice  turpentine 
in  20  parts  sulphuric  ether,  dissolving  the  cotton  first  and 
then  the  turpentine.  Keep  in  a  tightly  corked  bottle.  The 
use  of  the  turpentine  is  to  prevent  pressure  or  pinching  of 
the  flesh  caused  by  the  evaporation  of  the  ether  when  ap- 
plied. Water  does  not  affect  this  covering,  hence  its  value  for 
burns  on  the  face  or  hands.  E.  W.  Nobtox. 

247.    PLASTER  OR  SALVE  FOR  USE  IN  PLACE  OF 
STITCHES. 

To  make  a  plaster  or  salve  which  can  be  used  in  case  of 
accident  in  place  of  stitches  where  a  person  has  sustained  a 
deep  cut,  melt  together  white  rosin.  7  ounces;  beeswax,  i<- 
ounce;  mutton  tallow,  i^  ounce.  Pour  into  cold  water  and 
work  with  the  hands  until  it  is  thoroughly  incorporated,  and 
roll  out  into  suitable  sticks  for  use.  When  required  warm 
and  spread  upon  a  firm  piece  of  cloth,  cutting  the  wax  into 
narrow  strips  in  case  of  deep  wounds.  It  will  be  found  to 
hold  the  edges  of  the  flesh  firmly  together. 

E.  W.  Norton. 


248.  TO  HARDEN  FINE  DIES. 
To  successfully  harden  dies  for  fine  work,  such  as  are  used 
by  jewelers  and  others,  be  careful  to  have  the  surface  free 
from  all  grease  or  oil,  pack  face  downward  in  a  mixture  of 
equal  parts  of  finely  powdered  hardwood  charcoal  and  charred 
bone.    Dip  in  salt  water  and  draw  temper  to  450  degrees  F. 

H-\RDENER. 


249.    TO  PREPARE  TRIPOLI  OR  EMERY  CAKE. 

Tripoli,  emery  cake  and  crocus  are  all  made  in  practically 
the  same  manner,  the  change  being  made  in  the  composition 
when  it  is  desired  to  have  the  composition  more  greasy.  Melt 
tallow  and  paraffine  wax  or  beeswax  together.  Beeswax  is  by 
far  the  best,  but  the  cost  of  the  same  has  led  to  the  use  of 
paraffine.  which  in  many  cases  will  work  equally  as  well.  After 
the  tallow  and  wax  are  thoroughly  melted,  add  tripoli  or 
emery,  whichever  is  to  be  made,  a  little  at  a  time  and  stir  in 
well,  until  it  is  as  thick  as  is  possible  to  make  it;  then  pour  out 
into  a  large  tin,  or  better  still  into  the  moulds  made  for  the 
purpose,  and  allow  to  cool. 

Bridgeport,  Conn.  J.  L.  Lucas. 


250.  TO  CASEHARDEN  A  PIECE  LOCALLY. 
To  caseharden  part  of  a  piece  to  a  line  or  in  a  spot  cover 
the  part  or  surface  to  be  hardened  with  a  moderately  heavy 
coat  of  black  japan  enamel.  I  prefer  this  as  it  bakes  on  more 
closely  than  anything  else.  Clean  the  work  thoroughly,  then 
put  on  a  heavy  coat  of  copper  and  the  work  is  now  ready  to 
be  carbonized,  and  is  packed  in  a  pot  in  bone  or  leather  in 
the  usual  manner.  Heat  long  enough  to  give  the  required 
depth  of  "case."  Then  take  out  of  the  fire  and  cool  down  in 
the  pot.  When  cold  reheat  and  dip  in  oil  or  water.  The 
copper  blocks  the  absorption  of  carbon  while  the  japan  burns 
off  and  allows  the  carbon  in  the  bone  or  leather  to  be  ab- 
sorbed by  the  iron.  E.  W.  Xortox. 


251.    TO  TONE  BLUEPRINTS. 

After  washing  the  blueprint  in  the  usual  manner  immerse 
it  for  a  half  minute  or  less  in  a  solution  made  by  dissolving 
a  teaspoonful  of  potassium  bromide  crystals  in  one-half  gallon 
clear  water.  Then  rinse  the  print  in  clear  water  and  hang 
it  up  to  dry.  A  galvanized  iron  or  japanned  tray  may  be  used 
for  the  solution.  Prints  may  be  much  overprinted  and  yet 
give  beautiful  clear  whites  and  extremely  deep  blues,  easily 
seen  by  the  workman  and  a  delight  to  the  directors,  the  latter 
especially  because  the  solution  is  quite  inexpensive,  and  can 
be  used  over  and  over  again  until  an  objectionable  precipi- 
tate forms.  I  have  used  this  toning  with  Kueffel  &  Esser's 
paper  and  also  with  a  number  of  local  brands  of  blueprinting 
paper,  all  of  which  gave  such  fine  results  that  we  specify  "all 
blueprints  must  be  toned."  F.  J.  ScH-\rFELBERGEE. 

Denver.  Col. 


252.    TO  RECUT  OLD  FILES. 

Brush  the  old  files  with  a  wire  brush,  put  them  in  a  tub. 
cover  them  with  water  and  add  G  ounces  of  caustic  soda  per 
each  100  files.  In  about  two  hours  brush  them  again.  They 
will  then  be  free  of  grease  and  metal.  Then  put  them  in  a 
box,  lined  with  sheet  lead,  on  a  wire  stand  made  for  the  pur- 
pose, and  in  such  a  way  that  they  will  not  touch  one  another. 
Cover  them  with  a  solution  made  of  nitric  acid  and  water, 
one  pint  of  acid  to  each  gallon  of  water.  In  25  minutes  re- 
move them,  wash  them  in  water,  brush  them  with  a  hair  brush 
and  put  them  back  in  the  liquid  to  which  one  more  pint  of 
nitric  acid  to  each  gallon  of  water  has  been  added.  In  about 
50  minutes  remove  them  again,  brush  them  after  washing 
them  with  water  and  put  them  back  in  the  liauid  to  which 
has  been  added  i.j  pint  of  sulphuric  acid  per  each  gallon  of 
water.  In  15  minutes  remove  them;  wash  them  first  in  water, 
then  in  concentrated  lime  water  till  all  trace  of  the  acid  has 
disappeared.  When  dry  they  will  have  the  appearance  and 
cutting  quality  of  new  files.  I  used  this  method  for  recutting 
old  files  long  ago  and  found  it  0.  K..  and  so  can  recom- 
mend it.  J.  M.  Menegus. 

Los  Angeles,  Cal. 


October,    1906. 
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HOW  AND  WHY. 


A  DEPARTMENT   INTENDED   TO  CONTAIN   CORRECT  AN. 

SWERS  TO  PRACTICAL  QUESTIONS  OF 

GENERAL  INTEREST. 

Give  all  details  and  name  and  address.    The  latter  are  for  our 

own  convenience  and  will  not  be  published. 

iS.  K.  O.  B. — Why  is  it  desirable  to  tin  the  interior  of  a 
box  before  pouring  babbitt? 

A. — Tinning  a  box  is  done  so  that  the  babbitt  will  adhere 
to  it.  Babbitt  poured  into  a  box  without  preliminary  tinning 
will  not  amalgamate  with  the  metal  so  as  to  form  a  perma- 
nent connection,  even  if  hot,  but  by  tinning  the  interior  sur- 
face of  the  box  the  babbitt  adheres  as  its  heat  is  sufficient  to 
melt  the  tin  and  permit  amalgamation.  Tinning,  of  course, 
is  done  with  a  suitable  flux,  usually  chloride  of  zinc;  and 
the  use  of  a  flux  is  not  feasible  when  babbitting.  Coating  a 
box  with  tin  is  analogous  to  the  use  of  cement. 


24.  P.  T.  &  S.  Co. — What  is  the  cheapest,  best  and  quickest 
process  for  straightening  steel  plates,  varying  in  thickness 
from  lA  inch  to  %  inch,  and  varying  in  dimensions  from  iK 
X  24  inches  to  24  x  36  inches?  These  plates  are  not  curved, 
but  are  slightly  kinked,  and  must  be  reduced  to  practically 
a  flat  surface  without  being  tooled,  as  a  corrugated  milling 
cut  is  to  be  taken  across  them. 

A. — Probably  the  best  method  of  straightening  plates  In  a 
kinked  or  buckled  condition  is  to  run  them  between  heavy 
rolls.  In  the  absence  of  these  the  next  best  thing  to  do  would 
be  to  pass  them  to  a  blacksmith  shop  equipped  with  a  steam 
hammer  and  a  surface-plate.  A  careful  blacksmith  with  a 
heavy  steam  hammer  having  dies  In  good  condition  should 
be  able  to  straighten  the  plates  so  that  they  would  lie  on  the 
surface-plate  with  a  variation  of  not  more  than  1/32  inch 
from  a  true  plane.  The  question  is  submitted  to  our  readers, 
some  of  whom  may  be  able  to  give  our  correspondent  the 
benefit  of  practical  experience  on  a  similar  job. 


26.  A.  D.  T. — Starting  with  none  why  is  it  necessary  to 
make  three  surface  plates  in  order  to  get  one? 

A. — It  is  necessary  to  make  three  plates  for  the  reason 
that  two  plates  cannot  be  depended  on  to  correct  one  another's 
inaccuracies.  For  example,  one  plate  might  be  high  in  the 
center  and  another  low  in  the  center,  in  which  case  an  ap- 
parently perfect  bearing  might  be  obtained  and  still  neither 
surface  be  a  true  plane.  By  having  a  third  plate  such  a  con- 
dition would  be  readily  detected  for  It  is  impossible  for  the 
third  plate  to  match  both  of  the  others.  Given  plates  Nos.  1, 
2  and  3.  Nos.  1  and  2  are  fitted  together,  and  Nos.  1  and  3. 
Now,  at  this  point  all  three  may  be  out  of  the  true  plane  and 
still  match,  but  the  moment  that  plates  Nos.  2  and  3  are  put 
together  the  inaccuracy  will  be  apparent.  If  both  are  low  in 
the  center,  as  would  be  the  case  if  fitted  to  No.  1  high  in  the 
center,  they  both  must  be  scraped  down  an  equal  amount  un- 
til a  bearing  is  secured.  Then  No.  1  is  corrected  by  fitting  to 
both  No.  2  and  No.  3,  and  so  on.  In  this  way  three  perfect 
surface  plates  are  necessarily  produced  in  order  to  get  one. 


2(5.  H.  W.  B. — An  engine  cylinder  has  six  studs  in  the 
end  and  six  nuts  holding  down  the  head;  the  nuts  are  tight- 
ened to  a  pressure  equivalent  to  say  50  pounds  per  square 
inch,  directly  against  the  head  of  the  cylinder.  If  steam  is 
turned  into  the  cylinder  to  a  pressure  of  say  40  pounds  per 
square  inch,  will  there  be  a  greater  strain  on  the  nuts  with 
steam  pressure  in  the  cylinder  than  without? 

A. — This  is  a  question  abotit  which  there  has  been  a  great 
deal  of  controversy.  Broadly,  for  the  case  you  specify,  the 
admission  of  steam  pressure  into  the  cylinder  would  not  in- 
crease the  stress  on  the  bolts.  Suppose  that  a  short  section 
of  spiral  springs  was  placed  under  each  of  the  six  nuts  and 
they  were  screv/ed  down  so  that  each  spring  pressed  against 
the  cylinder  head  with  a  preosure  equivalent  to  .50  pounds 
per  square  Inch  on  the  sector  of  the  head  supported.  Now,  it 
is  clear  that  the  head  cannot  be  pushed  away  from  the  end 
of  the  cylinder  until  the  total  pressure  due  to  the  springs  is 
exceeded.  Suppose,  for  clearness,  that  the  diameter  exposed 
to  steam  pressure  is  6  inches;  then  the  area  exposed  to  steam 
pressure  is  28.27  square  inches  and  the  total  load  imposed  by 
the  springs  will  be  1,413.5  pounds.     The  counter-pressure  due 


to  the  steam  pressure  is  970. S  pounds;  therefore  the  given 
steam  pressure,  or  any  internal  pressure  less  than  1413.5 
pounds  could  make  no  difference  in  the  stress  on  the  bolts. 
However,  the  foregoing  answer  applies  only  when  the  elas- 
ticity of  the  materials  in  compression  is  neglected.  Suppose, 
for  example,  a  perfectly  elastic  gasket  is  used  between  the 
cylinder  head  and  the  cylinder;  then  the  internal  pressure  is 
added  to  the  stress  already  existing  in  the  bolts  due  to  the 
compression  of  the  gasket.  Therefore,  as  cast  iron  and  all 
materials  are  somewhat  elastic  it  is  evident  that  the  broad 
answer  given  is  not  strictly  correct,  for  the  internal  pressure 
does,  in  theory,  add  somewhat  to  the  load  on  the  bolts.  The 
amount  of  additional  loading  depends  upon  the  relative  elas- 
1  icity  of  the  bolts  and  the  surfaces  in  compression.  If  the 
bolts  are  long  the  amount  of  additional  loading  imposed  on 
them  due  to  the  compression  of  the  cast  iron  surfaces  will  be 
comparatively  small. 

A  DEAD  "WEIGHT  PRESSURE  GAGE  TESTER. 
The  American  Steam  Gauge  and  Valve  Company  have  placed 
upon  the  market  a  testing  apparatus  for  testing  steam  and 
other  pressure  gages  which  is  reliable  at  all  times  owing  to 
the  fact  that  the  pressure  impressed  upon  the  gage  is  ob- 
tained by  weights.  This  apparatus  is  shown  in  sectional  ele- 
vation in  the  cut.  Its  operation  is  as  follows:  The  chambers 
A.  B.  C.  are  filled  with  a  light  oil,  the  gage  to  be  tested  is 
connected  with  the  pipe  leading  up  from  the  three-way  cock  D. 
This   cock   is  then   turned   so  as   to   connect  A   with   B,   and 


Testing  Apparatus  for  Pressure  Gag' 


handle  E  is  pulled  out  so  as  to  force  oil  from  A  into  B,  and 
into  the  gage,  until  the  latter  shows  that  there  is  some  pres- 
sure acting  upon  it.  Handle  D  is  then  turned  to  cut  out 
cylinder  .4,  weights  are  placed  upon  F,  and  handle  H  is  forced 
in  until  piston  F  is  lifted.  If  the  gage  registers  correctly,  its 
re-iding  will  agree  with  the  weights  on  F  +  five  pounds,  this 
being  the  weight  balanced  by  the  piston  F  and  its  cap.  To 
eliminate  any  error  that  may  arise  through  the  friction  of  F. 
the  handle  H  can  be  moved  in  far  enough  to  lift  the  weights 
some  distance,  and  then  it  can  be  drawn  out  and  tlae  two  read- 
ings thus  obtained  can  be  compared. 

Some  time  ago  v.e  published  a  kink  in  regard  to  making'~~ 
typewriter  copy  from  which  clear  blueprints  can  be  taken. 
This  is  done  by  placing  under  the  typewriter  paper  a  sheet 
of  carbon  paper  with  the  carbon  side  up  so  that  in  writing 
an  impression  will  be  made  on  the  under  side  of  the  paper 
by  the  carbon,  thus  producing  printing  on  both  sides  of  the 
sheet.  Blueprints  from  copy  written  in  this  way  come  out 
very  distinctly  and  clearly.  We  have  received  a  letter  from 
Kearney  and  Trecker,  Milwaukee.  Wis.,  also  explaining  this 
method,  but  stating  that  in  their  practice  it  is  used  for  much 
of  the  lettering  on  drawings,  which  are  on  bond  paper.  A 
typewriter  with  a  wide  carriage  is  employed  for  writing  on 
the  sheets.  Much  time  is  thus  saved  and  the  drawings  have 
a  neat  appearance.  It  will  take  only  a  few  minutes  of  any 
draftsman's  time  to  try  this  as  an  experiment  and  it  is  be- 
lieved the  system  will  prove  useful  in  any  drawing  office. 
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A  MONTHLY  RECORD  OF  NEW  APPLIANCES  FOR  THE  SHOP. 

TWENTY-INCH  ROCKFOBD  SHAPEB. 
The  Rockford  Machine  Tool  Co.,  Rockford.  III.,  whose 
16-inch  crank  shaper  was  illustrated  in  the  New  Tools  column 
of  the  November,  1905,  issue  of  Machinery,  have  placed  a 
20-inch  shaper  of  similar  design  on  the  market.  This  is 
shown  in  the  accompanying  halftone.  Among  the  special 
features  of  this  make  of  shaper  are  a  strongly  reinforced  col- 
umn, an  improved  vise  in  which  the  screw  pulls  the  jaws 
together  instead  of  pushing  them,  a  high  back  gear  ratio,  and 
the  use  of  high-carbon  steel,  ground  to  size,  for  all  the  shaft- 
ing. The  base  is  of  pan  construction  for  catching  all  the 
chips,   dirt,  etc-  .   and   has  a  forward   extension   for  table   sup- 


Twenty-inch  Rockford  Shape: 

port.  The  feed  rod  adjusts 
itself  to  any  height  of  the 
table  and  does  not  have  to  be 
changed  when  altering  the 
vertical  adjustment.  The  ac- 
tual length  of  the  stroke  is 
22  inches,  the  horizontal  trav- 
el of  the  table  25  inches,  and 
the  vertical  adjustment  of  ta- 
ble 14%  inches.  The  machine 
has  a  key-seating  capacity  of 
31 J  inches  diameter,  and  the 
net  weight  of  the  machine 
and  countershaft  is  2,800 
pounds.  Further  details  of 
this  design  will  be  found  by 
referring  to  the  description 
in  the  November  issue,  pre- 
viously mentioned. 


Fig.  2.    End  View  of  Norton  Car  Wheel  Grinder. 

are  hemispherical  on  the  external  surface,  and  rest  in  hemi- 
spherical pockets.  This  latter  arrangement  permits  a  slight 
a  Ijustment  for  worn  wheel  journals.  In  order  to  make  fur- 
ther allowance  for  variations  due  to  wear  in  the  journals,  the 
bottom  of  the  bronze  bearing  is  cut  away,  leaving  only  a 
small  riicular  bearing  at  each  side,  which  wil!  act  practically 


NORTON   CAR-WHEEL 
GRINDER. 

The  accompanying  cuts 
show  the  general  construction 
of  a  new  car  wheel  grinding 
machine  recently  brought  out 
by  the  Norton  Grinding  Co.. 
^\'orcester,  Mass. 

The  car  wheels  with  their 
axle   are    driven    by    a   worm 

and  wormwheel  near  the  center  of  the  machine.  The  worm- 
wheel  is  provided  with  a  removable  segment,  and  an  open- 
ing is  left  in  its  journal  in  order  to  permit  the  axle  to  be 
placed  in  position.  In  order  to  eliminate  the  necessity  of 
re-turning  or  re-grinding  the  journals  and  also  for  securing 
greater  rigidity,  the  wheels  revolve  on  their  own  journals. 
These  rest  at  each  end  in  half  bearings  of  lumen  bronze  which 


Fig.  1.    Rear  View  of  Norton  Car  WTieel  Grinder. 

as  a  V-bearing.  The  journals  are  oiled  automatically  as  they 
revolve  by  means  of  felt  which  is  placed  in  the  cut  away  por- 
tion of  the  bearing  and  saturated  with  oil.  The  stands  carry- 
ing the  bearings  for  the  journals  are  movable  in  the  longi- 
tudinal direction  of  the  machine,  thus  being  equally  adapted 
tor  the  support  of  axles  with  the  journals  inside  or  outside  of 
the   wheels. 
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The  grinding  wheels  are  24  incnes  diameter,  with  a  2%- 
inch  face.  They  are  mounted  on  wheel  slides  similar  to 
those  on  regular  grinding  machines.  The  wheel  slide  Is 
mounted  on  a  slide  moving  parallel  with  the  face  of  the  car 
wheel,  and  this  slide  in  turn  is  placed  on  a  slide  base  which 
is  pivoted  to  the  bed  of  the  machine,  and  permits  the  setting 
of  the  grinding  wheel  to  the  different  angles  required. 

The  slide  moving  parallel  with  the  car  wheel  face  is  pro- 
vided with  automatic  feed.  It  can  also  be.  moved  for  short 
distances  by  a  handwheel.  A  special  oiling  arrangement  is 
provided  for  this  slide  which  will  operate   without  attention 


is  accomplished  by  means  of  a  lever  between  the  wheels.  The 
arrangement  here  permits,  of  course,  the  stopping  of  the  worm 
wheel  at  the  exact  position,  where,  by  means  of  removing  the 
section  referred  to  above,  the  axle  can  be  put  in  place. 

The  machine  has  provision  for  water,  and  the  base  is  so  de- 
signed that  all  water  is  conducted  to  a  removable  settling 
tank.  The  supply  is  kept  in  a  large  water  tank  in  the  foun- 
dation under  the  machine,  whence  the  pump  distributes 
it   to  the  wheels. 

The  overhead  work  is  self-containing  in  order  to  permit  a 
crane   to   pass   over  the   machine  for  the   purpose   of  placing 


M'-Uluneru.  iVJi 


Fig.  3.    Plan  and  Elevation 

for  long  periods.  By  means  of  clutches,  one  of  which  can  be 
seen  in  the  rear  view  of  the  machine,  the  slide  can  be  moved, 
and  by  raising  the  handles  shown  in  the  same  view  near  the 
water  hose,  the  slide  will  be  brought  to  stop  automatically 
when  in  its  extreme  position  toward  the  flange  of  the  car 
wheel.  This  will  prevent  cutting  into  the  car  wheel  flange 
after  having  thrown  the  clutch,  provided  the  wheel  was  ad- 
justed properly  in  relation  to  the  flange  before  throwing  in 
the  clutch.  At  the  same  time,  the  operator  cannot  stop  the 
traverse  feed  in  any  other  position  than  the  one  indicated  by 
the  automatic  stop. 

The  stopping  and  starting  of  the  motion  of  the  car  wheels 


of  Norton  Car  Wheel  Grinder. 


the  carwheel  axles  in,  and  removing  them  from,  their  bear- 
ings. The  machine  is  furnished  belted  as  shown  in  the  cuts, 
and  can  be  driven  either  from  the  lineshafts  or  by  a  motor. 
The  latter  should  be  a  30-horsepower  motor  of  constant  speed, 
and  is  shown  in  place  in  Fig.  3. 

While  car  wheels  have  been  ground  in  the  past,  the  machines 
and  devices  used  have  been  such  as  to  produce  far  from  ac- 
curate results.  The  present  machine,  however,  is  designed 
with  the  view  of  obtaining  commercially  accurate  results, 
and  will  grind  car  wheels  within  a  limit  of  0.002  or  0.003  inch 
as  far  as  roundness  and  concentricity  is  concerned.  The  ma- 
chine is  particularly  rigid  and  weighs  30,800  pounds. 
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GABVIN  DIE-SLOTTING  MACHINE. 

The  Garvin  Machine  Co.,  Spring  and  Varick  Sts.,  New  York 
City,  have  rebuilt  throughout  from  newly  designed  patterns 
the  die-slotting  machine  which  is  one  of  the  firm's  oldest  prod- 
ucts. Among  the  changes  introduced  is  the  adoption  of  a 
solid  extended  type  of  knee  similar  to  that  used  on  the  build- 
er's line  of  milling  machines.  Hand  wheels  are  provided  to 
control  the  elevating  and  lowering  of  the  knee  and  the  in- 
and-out  movements  of  the  slide  Instead  of  the  ball  cranks 
formerly  used,  these  wheels  being-  provided  with  micrometer 
dials  for  reading  the  adjustments.  Stops  are  also  provided 
for  the  motion  of  the  table  and  the  slide. 

The  handle  for  the  rotary  table  is  arranged  to  use  dials  for 
dividing  purposes,  but  for  small  divisions  and  rapid  work  the 
table  can  be  revolved  by  hand,  using  the  lock  pin  device,  which 
gives  twelve  divisions.  The  ram  is  driven  from  a  cone  pulley 
through  a  reducing  gear  and  has  a  fixed  stroke  of  2%  inches, 
which  has  been  found  suitable  for  the  class  of  work  generally 
performed  on  this  machine;  this  allows  a  stronger  pin  con- 
struction than  is  possible  when  this  part  is  made  adjustable. 
The  ram  and  the  slide  In  which  it  is  contained  are  adjust- 
able 5  degrees  either  side  of  the  vertical,  the  setting  being 
read  from  a  graduated  index.  The  tool  block  Is  of  a  special 
shape  well  suited  for  holding  special  tools.     It  swivels  on  a 


Garvin  Die-slotting  Machine. 

center  suitably  located  to  give  the  proper  action,  and  is  rocked 
by  a  cam  on  the  lower  end  of  the  connecting  rod  which  locks 
the  slide  on  the  downward  stroke,  and  relieves  the  tool  on  the 
upward  movement.  This  machine,  which  weighs  1,150 
pounds,  is  well  adapted  to  the  usual  run  of  slotting,  such  as 
small  straight  or  taper  key  sealing,  punch  and  die  work, 
internal  or  external  gear  patterns,  especially  where  draft  is 
required;  where  intricate  outlines  have  to  be  followed,  the 
combination  of  the  two  cross  motions  and  the  rotary  table 
provide  means  for  doing  almost  any  work  of  this  character. 


GORTON  DOUBLE  DISK  GRINDER. 

The  Diamond  Machine  Co..  Providence,  R.  I.,  who  build 
the  Gorton  line  of  disk  grinders,  have  recently  added  to  that 
line  the  double  disk  machine  shown  in  Figs.  1  and  2.  The 
machine  Is  built  with  two  heads,  one  solid  with  the  bed  and 
the  other  mounted  on  the  slide  in  such  a  way  that  the  dis- 
tance between  their  faces  is  adjustable  to  suit  different  widths 
of  work,  which  may  thus  be  finished  on  both  sides  to  accu- 
rate dimensions. 

This  machine,  which  is  known  as  the  "6  K  Gorton,"  is  regu- 
larly furnished  with  IS-lnch  steel    disks.      That    on   the   right- 


hand  head  is  mounted  on  a  spindle  which  can  be  given  end 
motion  by  means  of  the  handle  at  the  extreme  right  of  the 
machine.  A  micrometer  stop  is  provided,  reading  to  0.001 
inch,  thus  permitting  work  to  be  duplicated  within  very  nar- 
row limits.  The  bearings  in  which  this  spindle  slides  are 
especially  designed  to  exclude  all  dirt  and  emery  dust.     Not 


Pig. 


Gorton  Double  Disk  Grinde 


only  is  this  head  adjustable  lengthwise  of  the  bed  for  posi- 
tion, but  it  may  be  swiveled  as  w-ell  for  any  angle  up  to 
10  degrees,  so  that  tapering  jiieces  may  be  ground  as  well 
as  straight  ones.  When  the  removal  of  a  large  amount  of 
stock  is  desired,  emery  rings,  as  shown  on  the  floor  at  the 
right  of  the  machine  in  Fig.  2.  are  used  in  place  of  the  disks. 
Chucks  for  these  rings  are  furnished  at  a  slight  extra  cost. 

The  work  is  supported  between  the  wheels  by  a  table.  These 
tables,  of  which  a  number  are  shown  on  the  floor  at  the  base 
of  the  machine  in  Fig.  1.  are  of  varying  widths  to  suit  various 
sizes  of  work.  The  one  at  the  extreme  left  is  designed  to  hold 
thin  circular  pieces  which  may  thus  be  finished  on  both  sides 
at  once.     The  bracket  on  which  these  tables  are  mounted,  is 


Fig.  2.     Go 


.  Double  Disk  Grinder  used  i 


,  Single  Head  Grinder 


swung  about  a  pivot  so  as  to  move  the  work  back  and  forth 
across  the  faces  of  the  wheels.  As  shown  in  Fig.  2.  the  right- 
hand  head  may  be  moved  out  of  the  way  or  taken  off  entirely 
it  desired,  so,  by  using  the  adjustable  table  shown,  the  machine 
becomes  fcr  all  practical  purposes  a  single-head  grinder  of  the 
usual  ty])e.     Gages,  stuils.  or  jigs  for  holding  irregular-shaped 
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pieces  may  be  fastened  to  the  tables,  thus  greatly  extending 
the  range  and  rapidity  of  action  of  the  machine. 

The  accessories  furnished  regularly  with  each  machine  are 
four  IS-inch  steel  disks,  six  disk  bolts  and  nuts,  twelve  as- 
sorted abrasive  circles,  one  gallon  of  cement,  one  cementing 
press,  three  steel  wrenches,  four  work  tables,  one  adjustable 
table,  one  circular  work  table,  and  a  double  countershaft. 
The  net  weight  with  the  accessories  described  above  is  2,000 
pounds.  The  machine  w-ill  also  be  furnished  with  pedals  in 
addition  to  the  handles  for  operating  the  feeding  movements 

when  desired.  

NINETY-INCH  NILES  600-TON  HYDRAULIC  WHEEL 
PRESS. 

The  increase  in  weight  of-  locomotives  within  the  past  few- 
years  has  made  changes, necessary  in  railway  repair  shop 
equipment.  This  applies  particularly  to  the  hydraulic  wheel 
press.  Until  very  recently  a  hydraulic  wheel  press  of  more 
than  400  tons  capacity  had  not  been  known,  the  usual  equip- 
ment being  of  300  tons  capacity.  Consequently  many  railway 
shops  had  found  great  difficulty  in  removing  large  locomotive 
drivers  from  their  axles,  especially  in  the  case  of  steel  centers 
with  the  tires  in  place.  A  wheel  center  forced  on  with  a 
pressure  of  say  150  tons  grips  the  axle  with  a  greatly  in- 
creased force  when  the  tire  has  been  shrunk  in  place.  Often 
with  the  old  equipment  it  has  been  necessary  to  remove  the 
tires  or  to  drill  the  hub  in  order  to  start  the  wheel  center. 

The  accompanying  illustration  shows  a  600-ton  hydraulic 
wheel  press  recently  placed  on  the  market  by  the  Niles-Bement- 
Pond  Co.  of  New  York.  The  distance  between  the  ram  and 
the  resistance  post  is  S  feet  3  inches.  The  resistance  post 
and  the  cylinder  (which  is  one  piece  with  its  column)  are 
steel  castings.  The  outside  diameter  of  the  cylinder  is  27 
inches.  Four  tension  bars  are  used  to  connect  the  two  col- 
umns, and  the  resistance  post  Is  so  arranged  that  its  weight 
is  entirely  carried  on  the  base-plate.  The  base-plate  on  which 
the  press  is  mounted  serves  only  to  carry  the  weight,  there 
being  no  stress  transmitted  to  it  since  all  pressure  is  taken 
by  the  tension  bars.  The  cylinder  is  bored  and  lined  with 
copper,  expanded  into  place  and  burnished.  The  piston  is 
packed  with  a  cup  leather  in  the  usual  form;   it  is  counter- 


Ninety-iDCh  Nile3  600-ton  HydrauUc  Wheel  Press. 

weighted  for  quick  return  when  the  release  valve  is  opened. 
A  safety  valve  is  provided  which  can  be  set  to  open  at  any  de- 
sired pressure  and  is  protected  from  tampering  by  a  lock  box. 
The  pressure  gage  is  graduated  for  tons  of  pressure  and  for 
pounds  per  square  inch  on  the  ram.  The  water  tank  is  bolted 
to  the  post  under  the  cylinder  and  takes  the  discharge  and 
supplies  the  pump.  The  pump  has  three  cylinders,  the  pis- 
tons of  which  are  driven  by  a  three-throw  crankshaft  and  a 
12i2-horsepower  motor  is  employed  to  operate  it.  The  height 
between  the  tension  bars  is  90  inches  and  the  machine  will 
take  wheels  84  inches  in  diameter  on  the  tread. 

THE  OWEN  NO.  2A  UNIVERSAL  MILLING  MACHINE. 
In   re-designing  their   No.   2   universal   milling   machine   to 
make  it  more  suitable  for  use  in  taking  heavy  cuts  with  high 


duty  steel,  the  Owen  Machine  Tool  Co.,  of  Springfield,  Ohio, 
have  added  a  number  of  improvements  in  mechanical  detail. 
The  telescopic  shaft  in  the  feed  motion  has  been  entirely 
dispensed  with,  the  connection  between  the  spindle  and  the 
feed  screw  on  the  table  being  entirely  effected  by  positive 
gearing  and  splined  shafts,  no  chain  even  being  used  between 
the  spindle  and  the  feed  box.  The  rapid  change  gear  mech- 
anism used  employs  spur  gears  and  straight  steel  clutches 
entirely,  allowing  the  feed  mechanism  to  be  changed  at  all 
times  when  the  machine  is  in  motion  without  injuring  it  or 
any  of  the  working  parts.  Thirty-two  changes  are  obtained; 
four  changes  are  controlled  by  the  handle  shown  under  the 
large  back  gear  at  the  rear  of  the  column;  four  are  obtained 
in  the  gear  box  at  the  side  of  the  knee  controlled  by  a  similar 
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handle,  while  another  lever  on  the  knee  gives  still  another 
change,  making  in  all  4  x  4  x  2,  or  32  changes.  The  ratio  of 
feeds  is  arranged  in  geometrical  progression. 

The  table  has  been  given  double  bearing  surfaces,  the  gears, 
spindles  and  arbors  are  made  of  forged  steel,  and  the  front , 
spindle  bearing  in  particular  has  been  given  great  strength. 
All  of  these  conditions  tend  to  make  the  machine  more  rigid 
and  suitable  for  the  most  severe  service  the  tools  used  are 
capable  of  giving  it.  The  knee  of  the  machine  has  also  been 
redesigned  so  as  to  effect  a  proper  distribution  of  the  ma- 
terial, which,  with  the  increased  weight  given  it,  makes  an 
exceedingly  stiff  construction  at  this  point. 


CYLINDER  RING  GRINDER. 
The  Graham  Mfg.  Co.,  Providence,  R.  I.,  have  designed  a 
grinding  machine  for  finishing  piston  rings  according  to  the 
method  invented  by  Mr.  Warren  Chambers,  of  Toronto,  On- 
tario. A  description  of  this  method  was  given  in  the  April 
issue  of  Machinery  (page  413  of  the  Engineering  Edition). 
It  will  be  remembered  that  with  this  machine  the  piston  ring 
is  dropped  into  a  container  of  the  same  inside  diameter  as  the 
cylinder  in  which  it  is  to  be  used.  The  ring  is  shown  in 
place  In  the  container  in  the  line  cut  Fig.  1,  being  represented 
by  the  heavy  black  area.  The  ring  is  revolved  slowly  by  a 
projecting  pin  on  the  rotating  dog  in  the  center.  Through  an 
opening  in  the  side  of  the  container  the  face  of  the 
emery  wheel  is  brought  to  bear  on  the  outer  surface  of  the 
ring  which  is  here  exposed  to  the  action  of  the  wheel.  The 
great  advantage  of  this  system  is  that  the  ring  is  finished 
under  exactly  the  same  conditions  that  obtain  when  it  Is  in 
place  in  the  cylinder.  With  any  other  known  method  oi  fin- 
ishing  the    periphery   the   ring  will   be   found    not   to  follow 
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various  containers  required  for  piston  rings  of  different  diame- 
ters. The  rotation  of  the  work  may  be  stopped  or  started  by 
means  of  the  handle  at  the  base  of  the  machine. 


Fig.  1.    Diagram  of  Action  of  Cylinder  Ring  Grinder. 

exactly  the  contour  of  the  cylinder,  and  hand  fitting  will  be 
necessary  if  an  accurate  bearing  is  desired.  For  a  further 
discussion  of  this  subject  the  reader  is  referred  to  the  article 
in  our  April  issue. 

Figs.  2  and  3  show  the  arrangement  of  the  machine  as  de- 
signed by  the  Graham  Mfg.  Co.  On  the  vertical  column  of  the 
machine  is  mounled  a  head  with  a  spindle  carrying  a  cup  em- 
ery wheel,  whose  edge  is  presented  to  the  work  in  the  manner 
shown  in  Fig.  1.     From  a  small  pulley  at  the  rear  of  this  spin- 


Fig.  2.    General  View  of  Cylinder  Ring  Grinder. 

die  a  belt  is  led  to  a  large  pulley  at  the  base,  which  drives, 
through  suitable  gearing,  the  vertical  shaft  under  the  work 
holder.  This  vertical  shaft,  which  drives  the  revolving  dcg. 
is  furnished  with  universal  joints  as  shown,  in  order  that  its 
upper  end  may  freely  follow  the  movement  of  the  slide  which 
carries  the  work.  This  slide  may  be  fed  in  toward  the  wheel 
or  brought  back  from  it  by  means  cf  the  handwheel  shown. 
The  top  of  the  slide  is  provided  with  T-slots  for  holding  the 


SHERMAN  EMERY  WHEEL  DRESSER. 
An  emery  wheel  dresser  cf  new  design,  made  by  the  Sher- 
man Mfg.  Co..  Detrcit.  Mich  .  is  shown  herewith.  The  cutters, 
owing  to  the  arrangement  of  the  corrugations,  always  remain 
sharp  until  they  are  worn  entirely  away.  Their  life  is  length- 
ened by  making  them  of  a  high  grade  cf  tempered  tool  steel. 
Each  cutter  is  given  a  different  number  cf  corrugations,  thus 


Sherman  Emery  WTieel  Dresser. 

preventing  them  from  "nesting"  together  and  at  the  same 
time  giving  each  cutter  a  different  cutting  edge.  They  are 
mounted  on  a  bushing  which  revolves  on  a  spindle,  thus 
giving  a  better  journal  than  is  the  case  in  dressers  so  designed 
that  the  disks  revolve  directly  on  the  pin.  Hardened  concave 
washers  are  inserted  between  the  cutters  and  the  sides  of  the 
handle  to  prevent  wear  at  this  point. 


Fig.  3     Head 


Cyilader  Ring  Grinder. 


THE  MURCHEY  IMPROVED  TAPPING  MACHINE 
The  tapping  machine  shown  in  the  accompanying  halftone 
is  built  by  the  Murchey  Machine  &  Tool  Co.,  33  to  37  E. 
Atwater  St.,  Detrcit.  Mich.  The  machine  consists  essentially 
of  a  rigid  cast-iron  column  supporting  a  vertical  tapping  spin- 
dle, with  the  necessary  pulleys  and  gearing  for  driving  it.  It 
is  especially  designed  for  the  rapid  prodticticn  cf  steam  and 
gas  pipe  fittings,  as  well  as  for  special  work.  Simplicity, 
strength,  driving  power  and  convenience  of  operation  have 
been  considered  in  designing  it. 

One  of  the  most  important  cf  the  improvements  Introduced 
in  this  machine  is  the  means  provided  for  transmitting  rotary 
motion  from  the  bevel 
gear  to  the  tapping 
spindle.  As  will  be  seen 
from  the  cut,  this  is  ac- 
complished by  a  collar 
clamped  to  the  upper 
end  of  the  spindle  and 
carrying  two  arms  on 
which  rollers  are  piv- 
oted. These  rollers 
travel  on  a  surface  pro- 
vided for  them  on  a 
casting  clamped  to  the 
upper  face  of  the  bevel 
gear.  The  rotary  mo- 
tion is  thus  transmitted 
from  the  bevel  gear 
through  the  casting  to 
the  rollers  and  the  arm 
to  which  they  are  piv 
oted,  which  is  in  turn 
fast  to  the  spindle.  It 
will  be  noted  that  the 
bearing  surface  of  the 
casting   for    the   rollers 

is  not  vertical,  but  is  inclined  at  an  angle.  This  assures  ab- 
solute ease  of  action  in  feeding  a  tap  into  the  work,  no  matter 
how  great  a  pressure  may  be  needed  to  rotate  it;  this  result 
cannot  be  obtained  with  the  usual  sliding  key. 

The  table  shown  has  a  lateral  and  transverse  adjustment 
which  quickly  and  accurately  centers  the  tap  in  a  cored  hole. 
This  machine  is  not  reversed  to  back  the  tap  out.  being  pro- 
vided with  one  cf  the  builders'  automatic  collapsing  taps, 
which  have  ?n  adjustable  stop  arranged  to  come  in  contact 
with  the  sliding  head  v.hich  expands  the  chasers,  and  also 
causes   the   tap   to   collapse  when   it   has   reached   the   proper 
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depth.  When  desired,  this  machine  will  be  furnished  with  a 
lead  screw  which  may  be  made  to  fit  any  pitch  of  thread  to 
suit  requirements;  it  can  also  be  fitted  with  a  lever  teed, 
hand  feed,  or  power  feed  with  automatic  stop,  according  to 
requirements.  The  back  gears  and  cone  pulleys  provided  give 
eight  spindle  feeds.  The  machine  shown  has  a  range  for  tap- 
ping from  y-i  inch  to  4  inches  diameter  inclusive.  The  build- 
ers are  prepared  to  furnish  special  chucks  for  gripping  flanges 
cr  fittings,  and  can  furnish  tapping  machines  for  all  sizes  up 
to  12  inches  diameter.  Any  suitable  style  of  table  can  be 
furnished. 


BEMIS  &  CALL,  STEEL  NUT  WRENCH. 
The  H.  T.  Bemis  &  Call  Co.,  Springfield,  Mass.,  have  added 
to  their  line  of  wrenches  the  new  design  shown  in  the  ac- 
companying cut.  The  head  bar  and  shank  are  made  in  a  one- 
piece  steel  forging.  The  nut  gives  great  gripping  power  to 
the  jaws  since  as  it  has  bolts  or  nuts  which  have  the  corners 
rounded  off  the  whole  hand  can  be  applied  for  tightening  the 
jaws  of  the  wrench.     Ordinary  adjustments  can  be  made  with 


Bemis  &  CaU  Steel  Nut  'Wrench. 

the  thumb  and  finger.  A  special  feature  of  this  tool  is  the 
construction  of  the  handle.  It  is  made  of  steel  and  Is  forced 
onto  the  wrench  under  great  pressure,  then  securely  riveted 
in  place.  Being  oval  in  form,  it  fits  the  hand  and  does  not 
lame  it  in  using  as  a  straight  handle  will.  It  is  adapted  for 
use  where  the  wooden  handle  wrench  will  not  answer,  as  it 
cannot  be  injured  by  v/ater,  steam  or  heat. 
*     •     * 

A  study  of  certain  toys  and  mechanical  devices  put  on  the 
market  to  entertain  or  puzzle  an  audience  is  often  of  value  to 
the  mechanical  designer.  New  applications  of  old  principles 
are  met  with  which  may  be  profitably  used  to  simplify  a 
mechanism  or  to  effect  motions  that  would  be  difficult  to  se- 
cure otherwise.  Suppose  for  example  that  it  were  desired  to 
rotate  a  vane  inside  of  a  hermetically  sealed  case.  If  it  were 
required  that  no  opening  be  made  through  the  side  of  the 
case  the  rotation  of  the  vane  would  present  seemingly  impossi- 
ble difficulties  if  the  case  were  made  of  iron.  The  use  of  iron 
would,  of  course,  prevent  the  use  of  magnetism  so  that  about 
the  only  substitute  for  direct  mechanical  movement  would 
seem  eliminated  but  there  still  remains  the  possibility  of 
using  certain  vibrations  which,  if  properly  applied,  would 
rotate  a  light  running  vane  under  the  conditions  named  with 
no  mechanical  connection  whatever  save  that  of  the  case  it- 
self. To  illustrate,  a  little  toy  is  sold  by  the  street  fakers 
called  "Maz-zaz-zas,"  which  is  very  mystifying  in  its  action. 
It  consists  simply  of  a  %  inch  square  stick  about  8  inches 
long  having  a  nail  driven  in  the  end  on  which  is  suspended 
a  light  tin  strip  perfectly  balanced  and  free  to  rotate.  One 
corner  of  the  stick  is  notched.  The  operator  holds  the  stick 
in  one  hand  while  he  rubs  the  notches  with  a  match  or  tooth- 
pick, meanwhile  pressing  against  one  side  of  the  stick  with 
his  moving  thumb.  The  result  is  that  the  tin  vane  rotates 
rapidly  in  one  direction.  Now,  if  the  pressure  of  the  thumb 
is  removed  and  pressure  is  applied  by  the  forefinger  on  the 
opposite  side  of  the  stick  the  vane  will  commence  rotating  in 
the  opposite  direction.  The  explanation  apparently  is  that 
the  vibrations  induced  by  the  rubbing  of  the  match  together 
with  the  pressure  of  the  thumb  on  the  side  of  the  stick  causes 
the  end  of  the  stick  to  vibrate  in  a  minute  circular  path  which 
motion  is  communicated  to  the  vane  causing  it  to  rotate. 
That  these  peculiar  vibrations  can  be  duplicated  mechanically 
there  is  no  doubt,  hence  the  possibility  of  producing  rotary 
movement  of  a  vane  in  a  hermetically  sealed  case  with  no 
mechanical  connection  thereto,  save  that  of  the  case  itself. 

The  fifth  annual  convention   of  the   National   Machine  Tool 
Builders'  Association  will  be  held  in  New  York,  Oct.  9  and  10. 


INDUSTRIAL  NOTES  PROM  GERMANY. 

Fifty  Years  An.nivkhs.vkv  (if  the  Suiikty  of  Ger.m.\n  E.ngi- 
.\EERs. — On  June  11,  12  and  i:j,  the  Society  of  German  Engi- 
neers held  their  47th  general  annual  meeting  at  Berlin  and 
combined  therewith  the  fiftieth  anniversary  of  the  society. 
Engineering  societies  from  all  parts  of  the  world  had  sent 
representatives  to  express  their  hearty  wishes.  The  American 
Society  of  Civil  Engineers  was  represented  for  its  members 
by  Professor  K.  E.  Hilgard  of  Zurich,  who  addressed  sotne 
hearty  words  to  the  assembly.  He  referred  to  the  Interna- 
tional Engineering  Congress  of  1S93  in  Chicago  as  one  of  the 
most  important  meetings  between  German  and  American  en- 
gineers. Both  before  and  ever  since  this  date  American  engi- 
neers have  reaped  much  benefit  from  German  science,  German 
research  and  German  skill.  He  then  welcomed  in  the  name 
of  the  American  Society  of  Civil  Engineers  and  all  other 
American  engineering  societies  all  German  engineers  coming 
to  the  United  States,  and  expressed  the  hope  that  the  friendly 
relations  between  German  and  American  engineers  might 
always  increase  to  the  benefit  of  humanity.  He  closed  with 
a  vivat,  crescat,  floreat  for  the  Society  of  German  Enginefers. 

In  course  of  the  following  days  various  interesting  papers 
were  read,  of  which  we  will  only  mention  those  of  Professor 
Riedler-Berlin:  "On  the  Development  of  Steam  Turbines  and 
their  Importance  at  the  Present  Day"  (a  critical  review  on 
the  various  existing  types  of  steam  turbines,  Zeitschrift  des 
Vereities  deutscher  Ingenieure,  190C,  Nos.  31,  32) ;  Mr.  O. 
Lasche:  "The  Construction  of  Steam  Turbines  by  the  AUge- 
meine  Elektrizitatsgesellschaft  in  Berlin"  (details  on  the  var- 
ious types,  modes  of  construction,  etc.  Zeitschrift  des  Vereines 
deutscher  Ingenieure,  1906,  No.  33);  Professor  A.  Rateau, 
Paris:  "On  the  Rateau  Steam  Turbine  (details  on  the  Rateau 
steam  turbine  and  the  Rateau  exhaust  steam  accumulator, 
Zeitschrift  des  Vereines  deutscher  Ingenieure,  190G,  Nos.  37, 
38). 

Experiences  akd  Tests  with  Higk-speeu  Drills  in  Rail- 
way Workshops. — By  Government  Works  Manager  Seller, 
Berlin.  The  author  expresses  his  surprise  that  high-speed 
tools,  which  have  been  extensively  introduced  in  private  in- 
dustries, have  not  found  the  same  reception  in  government 
workshops.  His  purpose  is  to  show  the  advantage  the  use  of 
such  tools,  and  particularly  high-speed  drills  in  government 
railway  workshops  will  afford.  The  reason  why  high-speed 
tools  have  not  been  successfully  introduced  in  railways  works 
he  ascribes  to  the  fact  that  the  tools  are  generally  made  at 
the  works  themselves,  where  in  consequence  of  the  forging 
heat  and  owing  to  the  lack  of  suitable  tempering  furnaces  a 
great  deal  of  hardness  of  the  high-speed  steel   is  again  lost. 

In  order  to  prove  the  actual  advantages  of  such  high-speed 
steels  he  made  various  tests  with  high-speed  steels  from  dif- 
ferent manufacturers,  which,  however,  with  the  exception  of 
the  Phoenix  steel  of  Bleckmann  in  Steiermark  were  neither 
very  successful  nor  satisfactory.  Of  this  steel  drills  both 
pressed  and  drop-forged  were  employed,  ^the  latter,  however, 
proving  to  be  an  entire  failure,  as  they  were  much  too  soft. 
The  results  of  the  trials  with  pressed  drills  made  of  Phoenix 
steel  are  given  in  the  following  table: 

Number    1                  2  3                4 

Revolutions    per    minute..      103              1G5  200            200 

Diameter    of    drill 3/8             5/S  3/4           3/4 

Material    drilled    Cast-iron  Tool  steel 

brake-shoes. 

Duration  of  test,   seconds.     220             170  485           250 

Depth    of   hole,    inches 3  3/S           3  3/8  8                8 

Speed   of  feed    15/lG         11/4  11  15/16 

Remarks     Drills  not  drill  began 

weakened,  to  break 

but  belt  slipped,  out  at  edge. 

A  drill  made  of  ordinary  steel,  being  subjected  to  the  same 
tests  was  blunted  after  only  a  few  revolutions. 

The  tests  with  the  other  steels  were  not  all  satisfactory  for 
reason  of  inferior  quality  of  the  steels;  occasionally  also  the 
machines  on  which  the  tests  were  made  were  not  strong 
enough,  or  the  power  at  disposal  not  great  enough  to  allow 
of  obtaining  the  full  capacity  of  the  tools.  This  also  might 
frequently  be  the  reason  why  customers  complain  of  not  hav- 
ing been  able  to  obtain  full  satisfaction  with  the  steel. 
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At  a  later  series  of  tests  the  author  was  able  to  obtain  a 
feed  of  up  to  3  inches  with  a  's-inch  drill  running  at  2G0  R. 
P.  M.  in  wrought  iron,  the  test  being,  however,  terminated  by 
the  tool  splitting  up.  Such  splitting  of  the  drills  he  ascribes 
to  the  feed  limit  being  exceeded  and  fears  steel  manufactur- 
ers frequently  claim  too  high  capacities  for  their  high-speed 
steels  only  to  beat  competition. — Glaser.  1906,  Vol.  59,  No. 
2,  4. 

Machixe  Tool  Tsiade  i.\  Germ.\xt. — E.xtraordinary  activity 
exists  among  German  manufacturers  of  machinery  and  ma- 
chine tools.  Various  great  iron  works,  ship-yards  and  other 
establishments  are  increasing  their  plants;  also,  the  export 
trade  to  Russia  is  not  so  bad  as  might  be  expected  under  the 
present  conditions.  Great  hopes  are,  however,  entertained  as 
to  the  expected  increase  of  trade,  when  Russia  calms  down  at 
last.  Germany  exported  to  Russia  from  March  to  June,  1906, 
machine  tools  to  the  amount  of  8,350  pounds.  This  figure  is 
very  low  compared  with  the  figures  of  1905-1903,  viz.:  92,000, 
72,000,  64,000  pounds  respectively;  or  even  compared  with  the 
export  in  January  and  February,  1906,  viz.:  30,000  pounds,  the 
figure  is  low.  The  reason  is  the  increased  duty  on  machine 
tools  imported  into  Russia. 

TooL-HOLDEK. — A  new  high-speed  cutting  tool-holder  has  been 
patented  by  Messrs.  Mummenhoff  &  Stegemann  of  Bochum. 
The  holder  is  made  of  very  tough  forged  steel  in  the  form  of 


Mummenhoff  &  Stegemann  Inserted  Cutter  Boring  Tool. 

a  cutting  tool  and  encloses  the  cutter  proper  so  entirely  that 
the  latter  appears  to  be  welded  into  the  holder.  The  cutter 
has  a  rack-line  set  of  teeth  on  its  side  into  which  engage  the 
corresponding    teeth    of   a   taper   lock-pin.     As    the   cutter   is 


Mammenhoff  &  Stegemann  Inserted  Cutter  Turning  Tool. 

closely  and  entirely  enclosed  by  the  holder  the  heat  produced 
by  cutting  will  readily  pass  over  into  the  holder.  On  the  cut- 
ter wearing  down  it  can  be  advanced  tooth  by  tooth. 

I.xteexatioxjll  Motor  Car  Show,  Berlin,  Autumn,  1906. — 
A  fine  new  building  has  been  erected  in  the  Hardenbergstrasse 
along  the  Berlin  Zoological  Gardens,  intended  to  serve  as  hall 
for  periodical  exhibitions,  etc.  It  will  be  inaugurated  on 
November  1,  1906,  on  occasion  of  the  festival  opening  of  the 
Autumn  Motor  Car  Show,  1906.  This  show  has  been  arranged 
to  last  from  November  1  to  November  12,  thereby  enabling 
exhibitors  to  visit  the  London  and  Paris  shows  following. 
Emperor  William  II.,  who  like  his  brother.  Prince  Henry,  has 
a  lively  interest  in  motoring,  has  promised  to  be  present  at 
the  opening.  13.000  m=  covered,  and  2,000  m°  uncovered  area 
is  at  disposal  for  exhibition  purposes  in  these  new  premises. 


The  well  known  machine  tool  works  of  Ernst  Schiess  of  Diis- 
seldorf,  have  been  converted  into  a  limited  company.  The 
principally  concerned  are  the  Deutsche  Bank  and  the  bank- 
ing firm,  C.  G.  Trinkhaus  of  Diisseldorf.  The  capital  of  the 
new  firm  amounts  to  5,500,000  marks,  of  which  3,500,000  marks 
will  be  invested  in  shares. 

Benz  &  Co.  Rheinische  Gasmotorenfabrik,  Aktiengesell- 
schaft,  Mannheim,  are  intending  to  extend  their  works,  there- 
by meeting  a  long-felt  want.  No  definite  decision  has  as  yet 
been  made  as  to  the  site  of  the  new  premises. 

Messrs.  Thyssen  &  Co.,  of  Miihlheim  o/Ruhr  (Germany), 
have  purchased  about  five  acres  of  land  In  addition  to  the 
area  already  covered  by  their  works.  They  intend  to  take  up 
the  manufacture  of  locomotives  as  a  specialty. 

Concordia  Elektrizitats  A-G.  Cologne-on-Rhine  (Germany): 
Under  this  name  a  new  concern  has  been  established  with  the 
purpose  of  erecting  electric  power  stations  and  plants. 

Berlin,  September  15,  1906.  D. 

OBITUARY. 

William  H.  Owen,  formerly  president  of  the  Owen  Machine 
Tool  Co.,  Springfield,  Ohio,  died  at  his  home  in  that  city  Aug- 
ust 31. 

James  A.  Burden,  the  well-known  ironmaster  and  inventor 
of  Troy,  N.  Y.,  died  at  his  New  York  home  September  23.  He 
was  born  in  1S33  and  was  the  son  of  Henry  Burden,  the  in- 
ventor of  the  horseshoe  machine. 

William  F.  Kennedy,  who  is  said  to  be  the  inventor  of  the 
base  burner  radiator  stove  with  shake  and  dump  grate  com- 
monly  used   for   heating   rcoms,   died    a   few   months   ago   in 
Providence,  R.  I.,  at  the  age  of  82. 
*     *     * 
PERSONAL. 

Erik  Oberg,  for  the  past  three  years  draftsman  in  the 
small  tool  department,  Pratt  &  Whitney  Co.,  Hartford,  Conn., 
has  joined  the  editorial  force  of  M.4.chixery. 

A.  la.  De  Leeuw  is  engineering  the  new  plant  to  be  erected 
by  the  Cincinnati  Milling  aiachine  Co.  at  Oakley,  Ohio,  a  sub- 
urb of  Cincinnati. 

Mr.  and  Mrs.  Amos  W'hitney  celebrated  their  golden  wed- 
ding September  8  at  their  residence.  No.  568  Farmington 
Ave.,   Hartford,   Conn. 

Arthur  W.  Cole  leaves  the  University  of  Maine  to  act  as 
instructor  of  steam  engineering  for  the  coming  year  at  Pur- 
due University,  Lafayette,  Ind. 

Mr.  M.  Koyemann.  the  representative  for  Northern  Europe 
of  the  Jones  &  Lamson  Machine  Co.,  the  Fellows  Gear  Shaper 
Co.,  and  other  American  manufacturers,  is  in  this  country  and 
expects  to  stay  until  the  latter  part  of  October. 

T.  E.  Barker,  for  ten  years  with  the  Miehle  Printing  Press 
&  Mfg.  Co.,  Chicago,  111.,  in  various  executive  positions,  has 
resigned  to  accept  the  position  of  superintendent  with  the 
America  Co.,  hardware  specialty  manufacturers,  Momence, 
111. 

Edward  R.  Markham,  66  Dana  St.,  Cambridge,  Mass.,  a 
well-known  contributor  to  Machi.xery,  is  now  giving  up  part 
of  his  time  to  consulting  engineering  practice,  making  a  spe- 
cialty of  advice  on  hardening,  tempering  and  annealing  steel, 
and  general  shop  work. 

Thomas  M.  Brown  has  taken  charge  of  the  machinery 
department  of  the  William  Skinner  Shipbuilding  &  Drydock 
Co.,  of  Baltimore,  Md.  Mr.  Brown  had  been  identified  with 
the  machinery  trade  for  many  years,  but  for  the  past  two  and 
a  half  years  was  in  another  line  of  business.  His  friends  wiH 
be  pleased  to  learn  of  his  return  to  his  former  work. 

Wm.  A.  Bole,  for  many  years  superintendent  and  works 
manager  of  the  Westinghouse  Machine  Co.,  East  Pittsburg. 
Pa.,  has  been  made  consulting  engineer  of  that  company, 
and  vice-president  and  general  ihanager  of  the  Westinghouse 
Consolidated  Foundries  Co.  This  concern,  located  at  Trafford 
City,  about  five  miles  from  East  Pittsburg,  will  do  all  the 
foundry  business  of  both  the  Westinghouse  Machine  Co.  and 
the  Westinghouse  Electric  &  Mfg.  Co. 
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FIRE  EXTINGUISHER  FOR  MARINE  COAL  BUNKERS. 

One  of  the  most  difficult  things  to  combat  on  lioard  ship  is 
fire  iu  the  coal  bunkers.  -Bituminous  coal  containing  iron 
pyrites  is  likely  to  become  on  fire  by  "spontaneous"  genera- 
tion of  heat  sufficient  to  cause  ignition.  When  fire  is  discov- 
ered in  stored  coal  the  common  impulse  is  to  fight  it  by  pour- 
ing streams  of  water  upon  it  but  this  is  generally  ineffective. 
A  smouldering  fiie  at  the  bottom  of  a  coal  pile  forms  a  mass 
of  coke  around  it  which  will  not  permit  the  entrance  of  water 
in  sufficient  quantity  to  drown  out  the  fire,  but  the  heat  will 
change  the  water  to  steam  and  then  to  water  gas  which  if 
confined  in  close  places  like  the  hold  of  a  ship  is  likely  to 
form  explosive  mixtures.  Prof.  Vivian  B.  Lewes  suggests  that 
a  valuable  and  effective  fire  fighting  apparatus  for  coal  bunk- 
ers would  be  carbon  dioxide  stored  in  strong  steel  cylinders 
provided  with  a  fusible  plug.  Carbon  dioxide  compressed  to 
liquid  state  requires  a  pressure  of  1,700  pounds  per  square 
inch,  and  when  it  expands  it  produces  intense  cold,  and  is  also 
a  non-supporter  of  combustion.  In  case  of  fire  in  the  vicinity 
of  one  of  these  cylinders  the  combustion  would  be  stopped  by 
the  reduction  of  temperature  as  well  as  the  absence  of  oxygen. 
One  hundred  cubic  feet  of  carbon  dioxide  can  be  condensed  in 
a  liquid  state  in  a  steel  cylinder  having  a  capacity  of  about  7 
cubic  feet.  "A  ton  of  average  coal  contains  about  12  cubic 
feet  air  space  so  that  one  of  these  cylinders  should  he  put  in 
for  every  S  tons  of  coal  in  order  that  the  carbon  dioxide  gus 
would  be  sufficient  to  displace  all  the  air  within  the  coal  mass. 
*  t  * 
FRESH  PROM  THE  PRESS. 

The  Machine  Tool  Pocket  List  formerly  piiblislicd  by  Angus  Ballard 
Co.  has  been  purchased  by  the  Geo.  H.  Gibson  Co..  I'ark  Kow  Building, 
New  York.  The  size  o£  the  publication  will  be  increased  £rom  B'/j  x  6 
irches  to  4  x  '.)  inches.  The  buyers'  finding  list  o£  machine  tools  and 
supplies  will  be  made  still  more  complete  and  definite.  Brief  articles 
of  interest  to  manufacturers  of  machinery  will  also  be  added  and  the 
list  will  be  combined  with  Manufucturing,  a  journal  published  by  the 
Geo.  H.  Gibson  Co.,  which  describes  and  lists  important  patents  and 
other  industrial  opportunities. 

The  McConwav  &  Tdklev  Co.,  Pittsburg,  Pa.,  have  recently  issued 
a  new  edition  of  tlie  "Car  Interchangeable  JIauual."  covering  all  de- 
cisions of  the  Arbitration  Committee  from  November,  18S.S.  up  to 
and  including  case  No.  703  of  May.  1!)0P>.  They  are  making  a  geni'ral 
distribution  of  this  book  to  railway  car  men,  but  any  who  have 
not  received  a  copy  may  obtain  it  free  of  charge  on  request.  The 
McConway  &  Torley  Co.  have  also  issued  a  pamphlet  entitled  "Keady 
Reference  Tables."  designed  particularly  for  car  men.  and  they  now 
have  in  press  a  new  edition  of  "Catechism  of  M.  C.  B.  Uules."  Any 
or  all  of  these  books  will  bo  sent  to  railway  men  free  of  charge. 
Catechism  ox  Pkoducek  Gas.     By  Samuel  W.  Wyer.     41i  pages.  414    x 

(i'i    inches.      3   cuts.      Published   by   the    McGraw    I'ublishing    Co., 

New  York.  Price,  $1.00  net. 
This  timely  little  book  is  gotten  up  in  the  familiar  catechism  style 
popular  for  instilling  elementary  knowledge  on  engineering  subjects. 
It  contains  a  considerable  amount  of  information  on  producer  gas.  its 
manufactjre,  the  apparatus  employed,  etc.  The  subject  is  one  which 
is  rapidly  becoming  more  and  more  important.  The  gas  producer  plant 
and  the  gas  engine  are  quite  likely  to  displace  the  steam  power  plant, 
wherever  economy  is  a  prime  requisite.  As  a  primer  or  introduction 
to  the  subject,  this  little  work  can  be  recommended. 
WiRixG  A  Mouse.      By   Herbert   Pratt.     21    paans    -,V.    %   S   inches.      0 

cuts.     Published  by  the  Derry-Collard  Co.,  New  York.     Price,   25 

cents. 
This  little  book  is  No.  6  of  a  series  of  practical  papers  published 
by  the  III  iry  i(hllard  Co.,  iuid  is  written  by  one  who  has  had  much 
experience  iu  Ilx'  planning  of  wiring  and  tlie  actual  wiring  of  houses 
and  other  linililings.  It  is  chieiiy  devoted  to  the  wiring  of  houses 
already  built  which,  of  course,  is  a  much  more  serious  job  than  the 
wiring  of  new  houses.  The  necessary  calculations  for  obtaining  the 
sizes  of  wire  are  given  and  other  practical  information  which  should 
be  useful  to  those  contemplating  the  doing  of  such  work. 
Helpful  Hints  kor  Hardening  Steel.     By  .los.  W.  Bennett.    83  pages 

3'/.x5  inches.   12  cuts.     Published  by  the  author  at  New  Britain, 

Conn.  Price  $1.00. 
The  author  has  had  tbirty-flve  .Tears'  experience  in  hardening  and 
tempering  tool  steel  and  should,  therefore,  be  in  a  position  to  give 
some  good  practical  bints  to  other  workers  of  tool  steel.  A  number  of 
the  hints  given  could  easily  be  worth  many  times  the  cost  of  the  book 
to  some  steel  workers.  Following  are  a  few  of  them  :  How  to  anneal 
steel  containing  hard  and  soft  spots ;  how  to  harden  blanking  dies : 
how  to  harden  a  drill  jig  or  reamer  bushing  to  prevent  shrinking ; 
how  to  harden  spring  collets ;  how  to  prevent  taps  from  shortening 
in  the  lead,  etc.  The  author  includes  a  coupon  in  each  book  which 
entitles  the  purchaser  to  the  privilege  of  asking  questions  from  time  to 
time  concerning  hardening  and  tempering  steel,  a  feature  that  doubt- 
less will  be  appreciated  by  some  purchasers. 
The    American    Steel    Worker,    bv    E.    R.    Markham.       300    pages, 

."ii/,x7%.      103    c\its.      Published   by    the   Derry-Collard    Co.,    New 

York.  Price.  .$2.50. 
This  is  the  second  edition  of  Mr.  Markham's  excellent  work  on  the 
working,  hardening  and  tempering  of  the  various  kinds  and  grades  of 
steel,  it  is  doubtless  the  best  practical  work  on  the  subject  for  the 
smith,  toolmaker  and  general  mechanic.  The  second  edition  has  been 
improved  in  a  number  of  ways.  It  is  printed  on  thinner  paper,  mak- 
ing the  volume  more  compact,  and  an  appendix  of  24  pages  has  been 
added  on  high-speed  steel.  An  excellent  feature  of  this  work  which 
cannot  be  too  highly  commended  is  a  copious  index  of  contents,  this 
part  covering  28  pages.  The  value  of  a  complete  index  to  a  work  of 
this  kind  can  scarcely  be  over-estimated  for  its  chief  value  lies  as 
much,  perhaps,  in  being  a  work  of  reference,  as  for  the  general  infor- 
mation to  be  obtained  by  one  reading,  and  the  index  is  an  important 
time-saver. 

Desions  of   S.MALI.   IrvNAMfis  AND  MciTORs.      Bv   Cecil    P.    Poole.      ISO 
nages  G  x  !)  inches.  231   cuts.      Pnblished  by  the  McGraw  Publish- 
ing Co..  New  York.      Price.   ,$2.00  net. 
Tills   book    is   ilisii;iied    fur    I  hi'   amateurs   and   others    who   desire    to 


build  small  electrical  motors.  Most  of  Its  chapters  were  originally 
articles  published  in  the  American  Electrician.  The  book  gives  direc- 
tions, with  sketches,  for  building  a  1-6  horse-power  motor  with  drum 
armature  and  with  ring  armature  and  the  same  designs  for  Vi  and  1/4 
horse-power  ;  also  for  1  horse-power  bi-polar  motor  and  four-polar  mo- 
tor with  drum  armature :  2  horse-power  four-polar  motor  with  two- 
path  drum  armature:  direct  current  110  volt  motor;  three  horse- 
power launch  motor,  etc.  ITie  designs  and  sketches  have,  we  believe, 
been  verified  by  actual  construction,  so  that  they  are.  for  the  most  part, 
reliable  guides  for  the  amateur  builder.  Perhaps  one  of  the  best 
ways  of  getting  the  elements  of  electrical  science  well  grounded  is  to 
construct  some  simple  electrical  apparatus  like  examples  shown  in  this 
work  and  to  such  this  book  should  appeal. 

Brazing  axd  Soldering.  By  .lames  F.  Hobart.  33  pages,  5%  x  8 
inches.  16  cuts.  Published  by  the  Derry-Collard  Co.,  New  York. 
Bound  in  paper.  Price,  2.5  cents. 
This  little  book  is  No.  5  of  a  series  of  practical  papers,  and  it 
should_  meet  with  general  approval,  being  on  a  subject  on  which 
there  is  more  or  less  general  demand  for  "pointers."  It  treats  of 
soldering,  hard  and  soft,  that  is,  brazing  with  spelter  and  soldering 
with  the  tin  and  lead  solders.  The  author  has  had  much  practical 
experience  in  this  class  of  work  and  he  has  illustrated  the  text  with 
sketches  which  show  plainly  the  various  tool  and  methods  employed. 
Hard  soldering,  or  brazing,  is  one  of  the  most  useful  methods  of 
making  sound  joints,  and  next  to  welding,  is  the  strongest.  But, 
unlike  welding,  it  Is  applicable  to  a  considerable  class  of  metals  either 
similar  or  dissimilar :  as,  for  example,  brass  to  brass,  or  brass  to 
iron,  and  so  on.  In  the  chapter  on  soldering  various  forms  of  solder- 
ing bits  are  illustrated  and  the  correct  method  for  taking  solder 
from  a  bar.  We  have  no  doubt  that  amateur  users  of  a  soldering 
kit  can  learn  a  number  of  useful  hints  by  reading  this  little  worls. 
Co.MPLETE  Examination  Questions  and  Answers  foe  Marine  and 
Stationary  Engineers,  by  Calvin  F.  Swingle.  367  pages, 
4'/4x6%  inches,  212  cuts.  Published  bv  F'rederick  J.  Drake  & 
Co..  Chicago,  III. 
As  indicated  by  the  title  this  book  is  of  the  familiar  and  popular 
patechism  type  in  which  questions  are  proposed  and  answered  in  a 
liucceeding  paragraph.  This  form  of  technical  literature  appeals  to 
the  firemen,  engineers,  and  those  who  are  required  to  pass  an  exam- 
ination in  order  to  obtain  a  license.  It  formulates  the  question  and 
a  presumably  accurate  answer  thereto  in  a  way  which  is  concise  and 
to  the  point.  The  book  in  review  appears  to  be  a  fair  example  of 
this  class.  It  covers  a  considerable  range  and  must  necessarily  be 
more  or  less  superficial  when  the  available  space  is  considered.  It 
touches  on  steam,  heat,  combustion,  fuel,  boilers,  boiler  construction, 
boiler  settings  and  appurtenances,  boiler  operation,  types  of  engines, 
condensers,  pumps,  sea-water,  auxiliary  machinery  and  fittings,  the 
indicator,  principles  of  the  indicator,  the  steam  turbine,  etc.  The  cuts 
are  a  collection  of  wood  cuts,  zinc  etchings,  and  halftones,  and  are  in 
many  cases  of  a  totally  disproportionate  size  to  the  page  and  subject. 
The  book,  on  the  whole,  is  one  that  will  doubtless  be  of  considerable 
benefit  to  the  class  for  which  it  is  designed. 

Handbook  of  Mathematics.  By  .1.  Claudel.  Translated  and  edited 
by  Otis  A.  Kenyon.  70.S  pages  0x9  inches.  422  figures.  Published 
by  the  McGraw  Publishing  Co.,  N.  Y.  Price,  $3.50  net. 
The  original  of  this  book  is  a  French  work  intended  for  engineers 
and  engineering  students  and  the  translation  is  from  the  seventh 
French  edition.  It  is  intended  primarily  as  a  reference  book,  but  it  is 
also  well  adapted  for  home  study.  The  translator  says  in  the  preface: 
"Tlie  use  of  text  books  for  reference  by  the  busy  man  is  discouraging. 
For  example,  if  he  wishes  to  solve  an  integral  which  is  not  given  in 
the  table  he  naturally  refers  to  his  text  hook  on  integral  calculus, 
spending  several  hours  studying,  and  then  finds  that  bis  trouble  is  far- 
ther back,  most  likely  in  algebra.  The  chances  are  that  due  to  lack 
of  time  he  will  give  up  and  declare  that  he  has  forgotten  his  calculus." 
In  the  preparation  of  this  work  the  trouble  mentioned  has  been  antici- 
pated by  the  very  frequent  use  of  cros-s  references,  completely  inter- 
connecting all  parts  of  the  book.  The  book  is  divided  into  six  parts,  as 
follows  :  Arithmetic,  Algebra.  Geometry,  Trigonometry.  Analytic  Geom- 
etry, and  Elements  of  Calculus.  From  a  somewhat  superficial  exam- 
ination of  the  work  it  appears  to  be  one  that  almost  any  engineer 
would  be  glad  to  have  on  his  book  shelves  to  occasionally  refresh  his 
knowledge  of  mathematics.  It  is  well  gotten  up,  the  type  being  large 
and  clear,  formulas  distinctive,  and  the  tables  well  arranged. 
Technical  Dictionary,  Vol.  1.  By  K.  Deinhardt  and  A.  Schlomann. 
403  pages.  4x7  inches  :  illustrated.  Published  by  the  McGraw 
Publishing  Co.,  New  York.  Price.  $2.00  net. 
The  scheme  of  this  dictionary,  which  is  to  be  published  in  eleven 
volumes  and  in  six  languages,  is  to  present  (if  possible)  a  sketch  of 
the  thing  named  in  the  middle  of  the  page  and  to  give  its  name  in 
English.  German.  French,  Russian,  Italian  and  Spanish,  in  parallel 
columns  one  at  each  side.  The  dictionary  presents  three  distinct  fea- 
tures :  1,  index ;  2,  systematic  arrangement  of  matter  :  3,  alphabetical 
index  of  words.  For  example,  in  the  division  Screws  and  Screw. Bolts, 
the  first  sketch  shows  a  helical  line  around  a  cvlinder.  This  is  defined 
in  the  six  languages,  then  follow  "angle  of  Inclination,  "pitch,"  "hell- 
coidal  surface,"  "thread  of  screw,"  "the  screw  has  x  threads  per  inch." 
"s.'rew-thread."  etc.  It  is,  of  course,  obvious  that  certain  ideas  cannot 
be  represented  by  sketches,  so  that  each  definition  does  not  necessarily 
have  a  sketch  to  accompany  It.  The  general  arrangement  of  the  work 
makes  Its  use  very  convenient.  Vol.  1  is  on  the  elements  of  ma- 
chinery and  the  tools  most  frequently  used  in  metal  and  wood-working. 
Among  the  machine  elements  are  listed  Screws  and  Bolts  ;  Keys.  Rivets, 
Axles  and  Shafts.  Trunnions.  Bearings.  Lubricators,  Couplings.  Gear- 
ing, Friction  Wheels,  Belting,  Chain  Transmission.  Rollers.  Ratchet- 
gearing,  etc.  Under  the  general  head  of  tools  we  have  Vises.  Tongs, 
Anvils.  Hammers,  Chisels.  Files.  Scrapers.  Drills.  Milling  Cutters,  etc. 
The  scheme  of  Illustrating  each  machine  part,  etc.,  by  means  of 
sketches,  which  is  a  universal  language  understood  by  all.  makes  the 
work  one  of  great  general  value  and  one  to  be  commended  to  the  needs 
of  those  having   to  make  technical   translations. 

The  Design  and  Construction  of  Cams.  By  Chas.  F.  Smith. 
Frederick  A.  Halsey  and  others.  70  pages,  9  x  12  inches.  02 
cuts.  Pnblished  by  the  Hill  Publishing  Co..  New  York.  Price, 
$3.00. 
This  book  is  largely  a  reprint  of  the  articles  on  cams  that  have 
appeared  in  the  American  Machinist  during  the  last  year  or  two, 
and  whlcl)  undoubtedly  constitute  one  of  the  best  treatments  of  the 
subject  to  date.  Mr.  Smith,  the  principal  author,  has  been  connected 
with  the  construction  of  machinery  Involving  the  use  of  cams  for 
twenty-five  years,  and  naturally  he  has  made  the  study  of  cams  a 
specialty.  When  It  is  known  that  he  has  designed  machines  con- 
taining as  many  as  twenty  cams,  all  of  which  were  laid  out  and 
keyseated  from  drawings  and  assembled  without  change,  working  In 
entire  harmony,  it  must  be  admitted  that  his  system  Is  one  that  gives 
correct  results.  The  bnok  by  chapters  is  as  follows :  Classification 
of  Cams  in  Order  or  Work :  the  Machine  from  which  the  Illustra- 
tions are  Drawn  (being  a  wire  chain-making  machine)  :  the  Opera- 
tion of  the  Choln-Makin,?  JIacbine  ;  Charting  the  Mo-onients  ;  Laying 
out  an  Actual  Face  Cam.  Making  the  Former  and  Stilling  the  Cam  : 
Laying  Out  and  Making  Pe:Iphery  Cams:  Raised  Pathway.  Y'oke  and 
Conical  Cams;  Cams  for  Prescribed  Movements;  Repeated  and  Return 
Movement  Cams :  Charts  with  a  Separate  Base  Line  for  Each  Cam, 
Abbreviated  Charts.  Extreme  Angles.  Locating  Kevways  ;  the  Double- 
Cam  System  of  the  Monotype :  Cam  Movements  Obtained  from  Base 
Curves   Other  Than   the   Circle  :    the   Location  of   Lever   Fulcrums  for 
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RiTrHRnRG  Machin-e  Wokks.  Fitehburg,  Mass.  Supplementary 
bookleron  tSe  Lo  swing  Lathe,  giving  some  details  about  the  machme 
and  instructions  iov  its  opei-ation.  ,   ^       „   „„.,„    n„     ioo    dp. 

ATLAS  Engine  Works.  Indianapolis.  Ind.  Bulletm  ^o-  \3-  ^e 
sciMbing  medium  speed  automatic  four-valve  engines  and  tbe^r  vauous 
parts  and  giving  tables  of  speciflcations  ^"^  tj^^  .<'''f"^°^„^'-'|f  ^'takin^ 

RollinI  mAis  respectivel.v.  The  usual  description,  illustrations  and 
tables  of  speciflcations  are  included.  . 

MODERN  TOOL  Co  Erie.  Pa.  Catalogue  describing  and  .illustra  ing 
theYr  va'^^Lus"  Jools-chucks,  tapping  attacbments  dies,  grmders,  etc 
Tables  ol  U  S.  Standard  bolts  and  nuts,  drills  £oi  L.  b.  "-  J-  »°° 
Whitwo?th  thread  and  decimal  equivalents  of  nommal  sizes  of  dulls 
are   also  included.  .        i.     ..,,  •         T.„/ii.ii    ririii 

THE  BICKFOBD  DRILL  &  TOOL  Co.,  C  ncinnati.  Ohio.  Radial  D  m 
catalogue  for  1906.  Halftone  illustrations  show  th«  ™mpl'=^e  h°« 
of  radial  drills  and  descriptions  of  the  various  pait^  and  geneial 
speciflcations  for  the  different  styles  <:omp tete  tl^e  data  ,-,   .^.  „^„ 

NEWTON   lUcHiNE  TOOL  WoKKS,   Inc..   Philadelphia.   Pa.      Catalogue 

"  Qiri°NCV,"MTNCHESTER  Saroent  Co..  114  Liberty  Street.  New  York 
Citi  have  issued  a  new  catalogue  with  adjustable  leather  coiei 
fastened  by  screws,  bv  means  of  which  new  leaves  may  be  inserted 
at  thev  are  issued  The  book  contains  illustrations  and  brief  de- 
tcriptio^ns  of  Ihe  standard  tools  of  the  company,  attention  bemg 
called   to  the   more  important   points  only. 

THE  P  L  ABBEY  Co..  Kalamazoo.  Mich.  Circular  describing 
eme?4ncv  accident  cabinets  for  individuals,  shops  or  stores  and 
^m?facfurin°-  Dlants  The  .?7.00  size,  designed  for  the,  manufactur- 
inrplan  co,up?!te°s''an  imei-gency  outflt  for  accidents,  that  no  shoP 
should  be  without,  as  its  presence  may  often  save  loss  of  lite  oi  sen 
ous   coDS«iuences   due   to   an   accident   not  being   properly   attended    to 

N'lTioNAL    ASSOCIATION    OF    MANUFACTURERS,    170    Broad»-ay.      Pro- 

dS^^^o^^.^^  s?^°-?u,r^^ciSS^/iidp;s^s  ji  I 

svslem  rLuroId  rate  legislation  and  general  commercial  problems  af- 
fecting' manufacturers  and  their  products. 

ASSOCIATION       OF       LICENSED       AUTOMOBILE        MANUFACTITRERS.       NCW 

York  Bulletin  No  18.  containing  standard  for  hexagon  head  screws, 
c^Ue  and  plafn  nuts  adopted  by  the  Associat  on  of  L^fe^f  "^o^^U  S 
bile  Manufacturers.  It  has  been  found  that  the  tseueis.  oi  u.  a. 
Standard  screws,  do  not  meet  the  requirements  of  automobile  con- 
stiuc^icn  Satisfactorily,  the  pitches  being  too  coarse.  Tables  showing 
the  dimensions,   pitches,  etc.  will  be  given  m  a   later  issue.     _ 

T  H  Wagenhokst  &  Co.,  Youngstown.  Ohio.  Leaflet  giving  In 
concise -form  a  dlscdption  of  the  ele?trie  bluepi.inting  machine  manu- 
factured bv  them:  also  testimonials  from  satisfled  customeis  ine 
IPiflet  includes  prices  for  various  sizes  of  the  machine.  An  im- 
Dortant  °eature  is  the  roller  curtain  which  makes  the  placing  of  a 
t,neincr  and  se"s»'^"^  P^'P"  '"^  easily-accomplished  operation  It 
Vlso  n°erm°ts  the  printing  to  be  examined  at  any  time  without  the 
danVr  0?  disarranging  the  relative  position  of  the  tracing  and  paper 
THF  Gisholt  Machine  Co.,  Madison.  Wis.  Leaflet  descriptive  of 
the  Cisholt  turret  lathe  equipment  for  railroad,  shops  showing  tools 
designed  tor  flnishing  croVsheads.  eccentrics,  pistons  and  bull-rings 
™s  equipment  is  of  particular  interest  because  it  was  thought,  not 
ion^  a-o  that  turret  lathes  could  not  be  used  economically  on  such 
nnr'ts  on  account  of  the  comparatively  small  number  made  at  one 
?tae  Thil  eqiUpment.  however,  is  of  such  simplicity  of  construction 
tlJStit  is  quickly  set  up  and  used  economically  on  a  few  pieces  as  well 
as  on  a  large  number.  _^       ,.     , 

THE  BovRD  OF  TRADE,  of  Columbus.  Ohio.  has  issued  an  attractively 
illustrated  pamphlet  on  Columbus,  showing  the  principal  buildings 
streets  inamfSJturing  industries,  etc.  It  tells  of  the  advantages  of 
Columbu?  for  manufloturing  industries  and  as  a  place  of  residence. 
SituaTed  in  cenTia"  Ohio,  a  radius  of  500  miles  reaches  all  the  prin- 
c  pal  parts  of  Eastern  United  States,  thus  indicating  that  the  city 
?s  located  in  a  strategic  position  as  regards  the  distribution  of  pro- 
ducts throughout   this  part  of  the  country.     A  map  graphically   illus- 

""j'^'EPH^JfxoN  Crucible  Co..  Jersey  City,  N.  J.  Genera]  catalogue 
"ivin^  description  and  illustrations  of  the  principal  graphite  produc- 
tions" of  the  company.  Prices  are  not  included  but  are  given  m  the 
form  of  a  special  price  list,  which  will  be  sent  free  upon  request. 
'■nSnhte  Lubricants"  is  a  booklet  setting  forth  the  important  facts 
t?"ether  with  the  prices  of  Dixon's  lubricating  graphites  and  graphite 
imuicants  A  little  pamphlet  on  Dixon's  Graphite  Brushes  describes 
the  use  of  same  and  gives  the  results  of  tests  made  upon  these  brushes 
liv  Prof.  Albert  F.  Ganz  of  Stevens  Institute. 
■  Drexel  Institute.  Philadelphia.  Pa.  Circular  ottering  the  to'; 
lowing  classes  in  engineering  sub.iects  auyis  the  ™™'°g  |^?f °^ 
1  Engineering  Drawing ;  2.  Mechanics  and  Heat :  3.  Elements  ot 
Chemift?r-  4  Engineering  Electricity:  5.  Advanced  Engineering  Elec- 
tHcUv-  6  '  Strength  of  Materials  and  Machine  Design:  7.  Advanced 
Sti"ngth  of  Materials  and  Machine  Design  :S,  Thermodyn.amics  and 
Steam  Engineering :  9,  Plane  Surveying :  10,  Advanced  Surveying 
AltCugh  ftated  separately,  the  foregoing.  sub.iects  may  be  grouped 
in  coii?ses  in  electrical,  mechanical  or  civil  engmeermg,  ,  the  exact 
combinations  being  dependent  upon    individual   needs. 

Geo.  V.  Ceesson  Co.,  Philadelphia  Pa.  Catalogue  of  cast  iron 
pulleys.  The  three  standard  types  of  pullevs— whole  parting  and 
clamn-hub-and  special  pullevs  made  for  use  on  electrical  machines 
are  described  and  illustrated.-  In  the  back  of  the  catalogue  is  given 
a  report  of  the  tests  made  by  R.  C.  Carpenter,  of  Cornell  I  niversity. 
to  determine  the  efflciencv  of  the  vara-nneuraatic  pullev  as  comnared 
with  the  smooth-faced  pulley.  The  results  show  a  decided  superiority 
of  the  para-pneumatic  pulley  over  the  common,  plain  pulley  m  trans- 
mitting power  for  the  same  width  of  belt  and  under  the  same  condi- 
tions of  loading.  The  tables  accompanying  the  tests  give  full  details 
of  data  and  results.  ^   „    ,  .     , 

Chas  H  Beslet  «:  Co..  Chicago,  111.  Catalogue  of  Besley  spiral 
disk  "rinders.  Beslev  band  grinders  and  polishing  machines.  Helmet 
spiral  circles,  etc.  Attention  is  called  to  four  new  machines  these 
being  No.  11.  for  patternmaking  and  light  metal  grinding :  No.  12 
for  heavv  metal  grinding:  No.  14.  with  lever  feed:  and  >io.  6.  model 
190G    double  disk  grinder.     A  feature   of  the   catalogue   is  the  tables 


ot  Helmet  spiral  paper  circles  numbered  for  ^ar'o^?,,  "^t^E*^'!'  ^.^J? 
as  cast  iron  brass  soft  steel,  hard  steel,  malleable  iron,  general 
^?inding  hak  rubber,  wood  etc.  About  12  numbers  of  abrasive 
are  avalable  for  each  of  the  various  classes  of  substances.  The 
numbeis  mostly  used  are  identifled  by  bold-faced  type  Books  con^ 
raining  sample  sections  of  the  various  grades  °t?t,ias.'ve  disks  used 
are  supplied  to  dealers  for  the  convenience  of  customeis  in  selection 
THE  \VE.STERN   TUBE   Co.,   Kewanec,    111..     Pamphlet  describing     high 

anv  developed  heretofore.  The  decrease  in  strength  at  4Ui  degiees  *. 
was  a  drop  of  9  per  cent  from  the  cold  tensile  strength  ot  ii,6ii 
pounds    p?r    squarl^    inch        "High    duty",    metal     fof^^J.^.f ^^  ,| 

dtie  to  water-hammer,  etc. 


MANUFACTURERS'  NOTES. 

adS^rTh^f^ssJJ^sy^^o^-wS^^i^^ie^eriif'sinr 

'''' PuRKB"'^l.c4''IN■.un"o™Tcleveland.  Ohio,  manufacturers,  of  oil 
furnace^  and'Tench'  m'acliinery.  bave  recenily  moved  to  their  new 
factory,  corner  Perkins  Avenue  and  3.3th  Stieet. 

THE    MORSE    CHAIN    Co..    formerly    of    Trumansburg.    >;■    ^"^^^^w 
moved  their   general   offices  and  shops   to  Ithaca    N.Y..   wheie  a  ne« 

•''^^'a^^n^"^^^  To^r-  Ch^Xl^rSve   -taned^ 
^»4"e^   ^oc\^'Sd-  ^Tle*%ire^o?^Jrtl;^n^^S^t?^^ 
in"-   macliines   are    increasing   steadily.  ,  ... 

ptt A^    H    RFSLEY  &  Co     15  South  CUnton  Street,  Chicago.   IlL.  wil 

""the  Jacobs  Mfg    Co..  of  Hartford,  Conn.,  makers  of  the  Jacob  im^ 

creasing  ^siness.  Youngstown.   Ohio,    report^  the   following 

Co.,  Milwaukee,  Wis. 

inm   LYON    METALLIC  Mfg.    Co.,  formerly  «'   Chicago    111.    aie  now 

Ir/X^'  a^^^aci/^'-ofn^v^'  \t?r  ^^^^^es-t^h^  olS   P^'^nVj^wl 

rommissLn  a^-re-'iting  almost  one  thousand  Armstrong  tool-hoders 
m„nv  heivv  sil?s  being  included.  They  have  also  received  recently  an 
Side?  fm  universal  rat^chets  lor  use  in'the  Canal  Zone.  Many  smaller 
shinments  have  preceded  these  later  orders. 

?oad    and  are  thoD.ughly   equipped  and  prepared  to  take  care  ol  any 

'^'^^  Mic'Srol  '?orr',y"si:perintendent  of  the  Pop.e  Manufactu^^. 

fnl  ^^pPo?^?nt\g"ery,-  ^^.Z^^^S^s^'^pfn^^l^^ 
?Sncer"'^e?e"oped  on  the  basis  of  an  old  agency  whicn  ^as  bought  out 
D  fs  the  iutention  to  conduct  a  first-class  agency  lor  emP'f5'J°«'i'  H 
men  who  have  been  "through  the  mill"  and  know  something  ot  the 
actual  requirements  of  employers  and  who  are  personally  able  to  :ud„e 
of  the  abilities  ol  employees.  -    ... 

THE  GOLDSCHMIDT  THERMIT  Co.,  43-49  Excbauge  ^  .«^„^:  ,^'^«;t^T7^i 
are    about    to    vacate    their    presenr    manufacturung    prernrs.s    at     )■ 
Christonher  St.,  New  York,  as  they  are  rnsufl5cient  for  their  lar„ery  lu 

necessity.     The   German  company   hp    been   toimed   iindei    tne   i" -^ 

cWneiv  lor- the  manufacture  of -abrasive  materials,  is  expected  to  he 
'%"^ri?T"FRNAT"Lil°cJRRESPO^ENCE  SCHOOLS.  Scrantou.  Pa.,  will 
~"?SS'^ls'^S^^a?t^b?Mrf^L^f =:  t^^ 

mmwmmmi 

stiidents  o-raduated  bv  anv  one  American  school  is  28,000,  tliis  m  ii - 
t>"  record  of  Harvard  University,  an  institutron  more  than  200  yeai» 
old. 
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THE  LUCAS 

(of  CLEVELAND) 

PRECISION 

BORING,  DRILLING  AND  MILLING  MACHINE 


i4 


ff 


This  is  otir  No.  l^MacKine  witK  Gear  Drive.     Has  3-io.  Spindle. 

SEE  THE  DEEP  BOX  BED 

requiring  no  foundation,  so  that  the  machine  can  be  located  on  any  floor,  up- 
stairs OR  DOWN,  and  be  moved  from  one  location  to  another  at  small  expense. 

PRECISION  SCREWS  AND  GRADUATED   DIALS 

producing  accurate  work  without  jigs,  or  accurate  jigs  at  low  cost. 

NO  RE-SETTING  OF  WORK 

for  different  operations,  saving  time  and  money. 

POWER,  ACCURACY,   VERSATILITY,  EASE  AND  QUICKNESS  OF  HAND- 
LING, whether  the  work  weighs  pounds  or  tons. 

QUICK  RUNNING  GEARED  FEEDS  OF  UNUSUAL  RANGE 
fine  enough  for  small  cutters;  coarse  enough  for  large  cutters. 

LONG  POWER  CROSS  FEED.     (Vertical  power  feed  to  order.) 

YOKE  REMOVABLE 

for  long  work  without  impairing  stiffness  or  accuracy  of  machine  in  any  respect. 
Designed  for  application  of  c.ear  drive  or  motor  drive  without  constitutional 
changes 

CALL  AT  OUR  WORKS  AND  SEE  FOR  YOURSELF  OUR  FACILITIES  FOR 
PRODUCING  ACCURACY. 

Lucas  Machine  Tool  Co,,  Cleveland,  0.,  U.S.A. 


Foreign  agents  : 
C.  \V.  Burton,  Griffiths  &  Co.,  London.      Alfred  H    Schutte,  Cologne,  Brussels,  Lie 


s,  Milan,  Turin,  Bilbao.  Barcelo 
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Pilling  &  Crane.  Philadelpliia,  Pa.  Chart  showing  statistics  of 
5  ol-^Pru  "*■""?  "'  P'"  '''™  '°  *'"'  I'nited  States— 1S30  to  1005.  In 
J°^9  ., ''  Pi'o^i'Ction  of  pig  iron  was  10.5.0no  tons  (2.240  pounds)  :  in 
I  °  „oV^  22,992.380  tons.  The  per  capita  production  has  increased 
from  28  tons  to  619  tons  in  that   period. 

Brown  &  Sharpe  Meg.  Co.,  Providence,  R.  I.  Catalogue  giving 
description  and  specifications  of  their  No.  3-A  universal  milling 
machine.  The  machine  embodies  the  following  features :  Const.iiit 
speed  drive,  making  exceptionall.v  well  adapted  to  motor  chiving  • 
spindle  speeds  obtained  by  gearing;  feeds  independent  oj  spinfllc 
speeds  :  extended  knee  slide,  furnishing  stiff  support  for  front  spindle 
bearing ;  clutched  hand  wheels,  clutches  allowing  wheels  to  remain 
stationary  after  ad.lustments  are  made  and  preventing  accidental 
disturbances  of  settings.  The  company  have  also  issued  pamphlets 
dealing  with  No.  !i  plain  milling  machine.  No.  2  automatic  screw 
machine.  No.  13  universal  and  tool  grinding  machine.  No.  3  automatic 
gear  cutting  machine,   and   No.    3   universal  grinding  macbino. 

MISCELLANEOUS. 

Advertisements  in  this  column,  25  cents  a  line,  ten  -words  to  3  'ine.  The 
monev  .'•hould  be  sent  wifh  the  order.  Answers  add-essed  to  our  care  tuuf  be 
forwarded.  Original  letters  of  recommendation  should  not  be  ^■ncloseJ  to  un- 
known correspondents, 

-SERIAL  .N.WKJATIOX.  not  on  gas  principle:  to  be  a  commercial 
success;  if  you  have  means  to  advance  same.  Address  Bo.'C  ST.  care 
XIachineet,  66  West  Broadway.  New  York. 

ARE  TOXI  making  less  than  $23  or  $30  per  week?  Mechanical  and 
Structural  Drawing  taught  by  experts.  Send  for  circular.  Low  tui- 
tion, including  Free  Books,  Drawing  Instruments,  Lectures,  etc, 
COLUMBIA  CORRESPONDENCE  SCHOOI,,  Drexel  Building,  Phila- 
delphia,   Pa, 

BE  A  DRAFTSMAN  making  .?150,00  monthly  by  taking  individual 
instructions  from  chief  draftsman  of  large  concern,  who  will  in  few 
months'  home  study  equip  you  fully  with  complet-  technical  and 
practical  knowledge  enabling  you  to  start  at  .$20 — $30  weekly  salarv 
and  rapidly  advancing.  Furnish  tools  free  of  charge  and  steady  posi- 
tion when  completed.  Reasonable  terms  and  success  .guaranteed.  Best 
trade  with  best  future.  Address  Chief  Draftsman;  Div.  21,  Eng's. 
Lquip  t  Co.    (Inc.),  Chicago. 


CONSULTING  ENGINEERING  ADVICE  FOR  THE  SHOP.— I  am 
prepared  to  give  advice  in  regard  to  all  shop  topics,  including  machine 
work,  toolmaking.  manufacturing  methods,  the  hardening,  tempering 
and  annealing  of  steel,  drop-forging,  dies,  etc.  Machinists,  foremen 
and  superintendents  and  others  will  be  glad  to  know  that  there  is 
one  to  whom  tliey  may  go  to  obtain  advice  when  a  puzzling  job 
presents  itself  ;  or  when'  they  have  made  a  ch.inge  of  position,  having 
taken  up  a  new  line  of  work  with  which  they  are  not  thoroughly 
familiar.  My  work  as  contributor  to  Maciii.nery  and  as  author  of 
The  .American  Steel  Worker,  should  be  a  suilicient  introduction  to  . 
the  mechanics  of  this  countrv.  Send  stamp  for  my  pamphlet  setting 
forth  methods,  terms,  etc.  E.  R.  MARKIIAM,  Consulting  Engineer, 
66   Dana  St.,  Cambridge,   Mass. 

■■DIES  AND  DIE  MAKING."— A  practical  book  $1.00.  Send  for 
index   sheet.     J.    L.   LUCAS.   Bridgeport,    Conn. 

DESIGNERS  of  stationary  oil  engines,  competent  men,  who  would 
like  to  he  placed  in  touch  w'ith  desirable  openings.  Address  HUTCH- 
ISON, care  Machinery,  66  West  Broadway,  New  York. 

DIMENSIONS  OF  PIPE,  FITTINGS  AND  VALVES,  50  cents.  Chap- 
ter on  Lettering.  25  cents.  Our  Industrial  Magazine,  10  cents  a  copy. 
THE   BROWNING   PRESS.  Collinwood,   Ohio. 

PR.\FT.SM.\N. — First-class  designer ;  man  experienced  in  Rotary 
Printing  and  Lithographing  Machinery  preferred.  State  age.  experi- 
ence and  salary  desired.  Address  "A."  B.,"  Box  So,  care  ilACHiNERv, 
66  West  Broadway,   New  York. 

D.\ILY'  BULLETINS  of  vacant  positions  for  draftsmen,  foremen,  en- 
gineers, superintendents  and  salesmen.  Stamp.  CLEVELAND  EN- 
GINEERING AGENCY.  Rose  Building,  Cleveland,  Ohio. 

DRAFTSMEN  AND  MACHINISTS.— American  and  foreign  patents 
secured  promptly  :  reliable  researches  mode  on  patentability  or  valid- 
itv,  twentv  years'  practice ;  registered :  responsible  references,  ED- 
WIN GUTHRIE.  Corcoran  Building.  Washington,  D.  C. 

DRAFTSMEN. — Mechanical,  electrical,  structural,  architectural, 
who  can  do  first-class  work  on  the  board  are  at  a  premium.  In  a  re- 
cent issue  of  "Opportunities."  our  monthly  publication,  we  listed  104 
positions  for  draftsmen  at  salaries  of  $900-$2.500.  There  are  at  least 
three  times  that  number  listed  today  at  our  twelve  olBces.  Sample 
copy  of  "Opportunities"  is  free  for  the  asking.  It  mav  pave  the  way 
for  large  success.  Write  us  to-day.  HAPGOODS,  303  Broadway, 
New  York. 


GOOD  SALESJIEN  W.\NTED  for  a  patented  specialty  selling  for 
$30  and  $73.  needed  in  all  manufacturing  plants.  May  devote  entire 
time,  or  sell  as  side  line.  Some  of  our  representatives  average  $15  a 
day.  Some  more.  Write  at  once  to  POWER  SPF.CIALTY  CO., 
Arcade  Building,   Detroit,  Mich, 

P.VTRNTS, — H.  W,  T,  .Tenner,  patent  attorney  and  mechanical  ex- 
pert, 008  P  Street,  Washington,  D.  C.  Established  1S83,  I  make  an 
examination  free  of  charge,  and  report  if  a  patent  CiUi  be  had  and  ex- 
actly how  much  it  will  cost.  Send  for  circular.  Member  of  Patent 
Law  .\ssociation. 


RUNNERI.ESS  SLIDE  RULES, 
tions  for  using.  Price  $3.50.  F. 
East  Orange,  N.  J. 


Celluloid    covered.      FttU    instruc- 
F,    NICKEL,    27    Winans    Street, 


TOOL  M.\KERS. — A  finely  equipped  ,shop.  pleasantly  located,  about 
two  hours  from  New  York  City,  is  in  need  of  a  few  first-class  Tool 
Makers  and  Universal  Milling  JIachine  hands :  also  ambitious  young 
men  who  have  had  some  experience  on  tool  work  and  would  appre- 
ciate an  opportunity  for  all-round  experience.  Pay  according  to 
ability — the  higher  the  better.  Fifty-four  hours  per  week  :  Saturday 
half  holidnv  the  year  round.  Write,  giving  full  experience,  addressing 
"S,    L,   I>.,"   i-are   II.^CHIXERY,   66   West   Broadway.   New  York. 


offer  on 


WANTED, — .\  few  experienced  men  to  run  automatic  screw  ma- 
chines :  one  as  assistant  foreman.  Address  THE  L.  S.  STARRETT 
CO.,   Athol.   Mass. 

WANTED. — A  bright,  energetic  man  as  assistant  shop  foreman 
for  a  large  manufacturing  concern  located  at  Buffalo.  N.  Y.  Only 
those  need  apply  having  at  least  ten  years  experience  in  general 
machine  work  and  capable  of  handling  men  and  work  to  the  best 
advantage.  Address,  stating  age,  experience,  references  and  salary 
expected.   Box  86.   care  ^Iachixery,  66  West  Broadway,  New  York. 

WANTED, — A  man  to  act  as  master  mechanic  and  to  superintend 
the  designing  of  all  tools  and  fixtures  for  the  interchangeable  and 
economical  manufacture  of  large  quantities  of  automoh'les.  Steady 
position  to  right  man  with  one  of  the  largest  automobile  mantifac- 
turers.  Address  Box  78.  care  Machinery,  66  West  Broadway,  New 
York. 

WANTED. — Back  numbers  of  Machinery  and  American  Machinist, 
from  .lanuarv.  1900,  to  December,  1903.  S^ate  price.  T.  J.  V.  W., 
Suite  412,   Arbuckle  Building,   Brooklvn,  N.  Y. 


W.\NTF.D, — Experienced  man  to  take  charge  of  drafting  room,  em- 
ploying about  six  men,  with  old-established  and  progressive  firm — 
one  capable  of  checking  drawings  and  directing  the  work.  Experience 
in  automobile  or  gasoline  v."ork  desirable.  Permanent  position  to 
right  man.  References  required.  Box  84,  care  Machinery,  66  West 
Broadway,  New  York. 

W.XNTFD. — .\gents,  n^achinists.  tool  makers,  increase  vour  salary. 
Sell  launders'  enlarged  Hand  Book  for  Practical  Mechanics,  A  Pocket- 
manual  guaranteed  to  fill  the  bill  as  a  ready  rcfevence  and  to  contain 
mo'-e  rules,  shop  kinks,  than  all  the  other  mechanical  books  bound  to- 
gether in  one  voUinie,  Secrets  from  note  hooks  of  best  mechanics  in  the 
coiMilrv  will  figure  out  bv  simple  arithmetic  problems  vou  run  up 
against  every  day  in  the  shop.  Price,  iiostpaid.  $1.00  in  cloth,  $1.25 
in  leather  with  fi'ap.  Agents  make  big  profits.  Send  for  list  of  books. 
E.  H.  S.\UNDERS.  21G  Purchase  Street,  Boston,  Mass. 

W.\NTED. — Copy  of  Machinery,  Engineering  Edition.  September, 
19(1-).  ,\ddiess.  stating  price.  Box  88,  care  Machinery,  66  West 
Broadway.    New  York, 

W.-\NTED. — One  man  in  each  large  city  who  can  present  mechan- 
ical matters  :  large  profits  to  an  able  man  who  meets  manufacturers. 
Address  Box  80.  care  Machinery,  66  West  Broadway,  New  York, 
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WORKING  STRENGTH  OF  BOLTS. 


p.  E.  CARDULLO. 


DOUBTLESS  most  of  the  readers  of  Machinery  have 
heard  of  the  rule  in  use  in  many  drafting  offices,  "Use 
no  bolts  smaller  than  %-inch  diameter,  unless  space  or 
weight  is  limited."  Or  perhaps  they  may  have  heard  pretty 
much  the  same  thing  stated  in  another  ■n'ay,  namely,  that  a 
man  -will  twist  off  a  %-inch  bolt,  trying  to  make  a  steam-tight 
joint  It  is  a  matter  of  common  experience  among  mechanics 
that  a  bolt  has  to  be  strained  up  a  good  deal  in  order  to  make 
a  tight  packed  joint,  and  that  bolts  must  not  only  be  made 
large  enough  to  properly  sustain  the  load  due  to  the  steam 
or  water  pressure,  but  to  sustain  this  initial  stress  as  well. 

Bolts  subject  to  tension  are  called  upon  for  two  different 
classes  of  service.  Either  they  serve  to  hold  two  heavy  and 
rigid  flanges  together,  metal  to  metal,  or  they  serve  to  com- 


pounds. If  so.  the  flanges  are  pressed  together  with  a  force 
of  1,000  pounds.  Supposing  now  that  We  pull  the  flanges 
apart  in  the  manner  shown  by  the  arrows,  with  a  force  of 
500  pounds.  We  cannot  produce  a  greater  stress  in  the  bolt 
than  1,000  pounds  until  we  stretch  it  a  little  more  than  It  is 
stretched  already.  We  cannot  do  this  unless  we  separate  the 
flanges,  and  it  will  take  a  pull  of  over  1,000  pounds  to  do  that. 
Although  the  pull  of  500  pounds  adds  nothing  to  the  stress 
in  the  bolt,  it  does  diminish  the  pressure  between  the  flanges, 
which  will  be  now  the  pressure  holding  them  together,  less 
the    force   pulling   them   apart,   or   500   pounds.     E.xactly   the 


niustratiner  the  St 

press  a  comparatively  elastic  packing,  in  order  to  make  a 
joint  steam-tight.  In  either  case  the  bolt  is  under  a  con- 
siderable initial  tension,  due  to  the  strain  of  screwing  up,  and 
hence  the  advisability  of  not  making  it  smaller  than  %  inch 
diameter.  When  the  flanges  are  pressed  together  iron  to 
iron,  they  are  much  more  unyielding  than  the  bolts.  Hence 
when  the  bolts  are  screwed  up,  they  are  stretched  a  good  deal 
more  than  the  flanges  are  compressed.  If  we  assume  that 
the  flanges  are  so  heavy  and  unyielding  that  they  cannot  be 
compressed  at  all,  the  bolt  is  virtually  a  spring,  and  in  order 
to  produce  in  it  a  stress  greater  than  the  initial  stress,  we 
must  pull  so  hard  on  the  flanges  as  to  separate  them. 

The  truth  of  this  statement  may  be  seen  by  referring  to 
Fig.  1.  The  bolt  shown  clamps  together  the  two  flanges,  and 
the  nut  is  screwed  down  so  tight  that  the  bolt  is  stretched 
1/1000  inch.  We  will  assume  that  the  bolt  is  of  such  a  size 
that  the   stress   produced    in    it    by   this    elongation   is   1,000 


Fig.  5.    Diagram  of  Working  Strengtb  of  Bolts. 

same  effects  would  have  been  noted  had  we  chosen  any  other 
force  than  500  pounds,  provided  it  was  less  than  1.000  pounds. 
The  stress  in  the  bplt  would  not  have  been  increased,  but  the 
pressure  between  the  flanges  would  have  been  diminished  by 
exactly  the  amount  of  the  force  applied. 

On  the  other  hand,  supposing  that  we  apply  a  force  of- 
2,000  pounds  to  separate  the  flanges,  we  will  find  that  the  bolt 
will  stretch  under  this  load  2/1000  inch,  allowing  the  flanges 
to  separate  by  only  half  that  amount,  and  the  pressure  be- 
tween them  is  nothing.  It  follows  then  that  the  stress  in  the 
bolt  Is  now  2,000  pounds.  If  we  had  chosen  any  other  force 
greater  than  1,000  pounds,  it  would  have  been  sufficient  to 
separate  the  flanges,  and  the  stress  in  the  bolt  would  have 
been  equal  to  the  force  applied.     In  other  words,  we  find  that 
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the  stress  in  tha  bolt  is  always  either  the  initial  stress,  or 
•else  the  force  tending  to  separate  the  flanges,  and  it  is  always 
the  greater  of  the  two. 

If,  however,  we  place  a  piece  of  paclving  between  the  faces 
•of  the  flanges,  we  find  it  is  the  packing  rather  than  the  bolt 
that  is  elastic.  On  tightening  up  the  nut  the  packing  will  be 
•compressed  say  1/100  inch.  The  stress  in  the  bolt  we  will 
again  assume  to  be  1.000  pounds.  Applying  a  force  of  500 
pounds  in  the  same  manner  as  before,  as  shown  in  Fig.  2, 
we  will  not  stretch  the  bolt  very  much  in  comparison  to  the 
amount  by  which  we  have  already  compressed  the  packing. 
Hence  the  packing  will  maintain  its  pressure  against  the 
flanges  with  almost  undiminished  force.  We  have  simply 
added  the  500  pounds  to  the  1,000  pounds  stress  already  in 
the  bolt.  Exactly  the  same  thing  occurs  when  the  force  is 
increased  to  2,000  pounds.  The  bolt  will  not  give  sufficiently 
to  materially  reduce  the  pressure  due  to  the  elasticity  of  the 
packing,  and  the  stress  in  the  bolt  is  the  initial  stress,  plus 
the  stress  due  to  the  force  tending  to  separate  the  flanges. 

The  principles  involved  in  the  above  discussion  may  be 
more  easily  understood  by  a  reference  to  the  illustrations, 
Figs.  3  and  4.  The  yielding  members  in  Figs.  1  and  2  are 
represented  in  Figs.  3  and  4  as  springs.  A  few  moments 
consideration  of  the  forces  acting  in  each  case  will  convince 
one  of  the  truth  of  these  two  rules:  1.  When  the  bolt  is 
more  elastic  than  the  material  it  compresses,  the  stress  in 
the  bolt  is  either  the  initial  stress  or  the  force  applied,  which- 
ever is  greater;  and  2.  When  the  material  compressed  is  more 
elastic  than  the  bolt,  the  stress  in  the  bolt  is  the  sum  of  the 
initial  stress,  and  the  force  applied. 

Some  experiments  were  made  at  the  mechanical  laboratories 
of  Sibley  College,  Cornell  University,  some  years  ago  to  de- 
termine the  initial  stress  due  to  screwing  up  the  bolts  in  a 
packed  joint  in  an  effort  to  get  it  stSam-tight.  The  tests 
were  made  with  Va,  %,  1,  and  l^i-inch  bolts.  Twelve  ex- 
perienced mechanics  were  allowed  to  select  their  own 
-wrenches,  and  tighten  up  three  bolts  of  each  size  in  the  same 
v?ay  as  they  would  in  making  a  steam-tight  joint.  The  bolts 
were  so  connected  in  a  testing  machine  that  the  stress  pro- 
duced was  accurately  weighed.  The  wrenches  chosen  were 
from  10  to  12  inches  long  in  the  case  of  the  Vi-inch  bolts,  and 
ranged  up  to  IS  to  22  inches  long  in  the  case  of  the  1%-inch 
tolts.  Thirty-six  tests  were  made  with  each  size  of  bolt,  and 
while  the  results  were  not  very  close  together  in  all  cases,  it 
■was  shown  that  the  stress  in  the  bolt  due  to  screwing  up 
varies  about  as  its  diameter,  and  that  the  stress  produced  in 
this  way  is  often  sufficient  to  break  off  a  %-inch  bolt,  but 
never  anything  larger. 

Now  since  the  stress  varies  as  the  diameter  of  the  bolt,  and 
the  area  varies  about  as  the  square  of  the  diameter,  it  is  evi- 
dent that  the  larger  the  bolt  is  the  greater  the  margin  of 
safety  it  will  have.  If  the  stress  in  a  Ya-inch  bolt  is  equal  to 
its  tensile  strength,  the  stress  in  a  1-inch  bolt  will  be  about 
one-half  its  tensile  strength,  and  in  a  2-inch  bolt,  one-quarter 
of  its  tensile  strength.  These  are  very  low  factors  of  safety, 
especially  in  the  case  of  the  sizes  commonly  used.  When  we 
come  to  add  the  stress  due  to  the  force  tending  to  separate 
the  flanges,  there  is  an  exceedingly  small  margin  left,  which 
is  in  many  cases  absolutely  wiped  out  by  any  sudden  increase 
of  pressure  due  to  water  hammer,  or  some  similar  cause.  If, 
however,  we  are  to  use  the  same  factors  of  safety  in  design- 
ing the  bolting  for  packed  joints  as  we  do  in  designing  the 
other  parts  of  machinery,  we  would  use  nothing  smaller  than 
1%-inch  bolts  under  any  circumstances,  and  generally  bolts  % 
inch  or  so  larger.  Such  a  proposition  as  this  seems  ridiculous 
in  the  light  of  successful  practice,  and  so  the  writer  was 
moved  some  time  since  to  investigate  a  great  many  flanged 
joints,  some  successful  and  some  otherwise,  with  a  view  to 
obtain  if  possible  some  rule  for  proportioning  the  bolts  so  that 
they  can  always  be  relied  upon. 

From  this  investigation  it  was  found  that  we  may  take  for 
the  "working  section"  of  a  bolt  in  a  joint:  its  area  at  the 
root  of  the  thread.  Jess  the  area  of  a  V2-inch  bolt  at  the  root 
of  the  thread  times  twice  the  diameter  of  the  given  bolt,  in 
inches.  This  working  section  must  he  sufficient  to  sustain, 
with  a  lateral  factor  of  safety,  the  stress  due  to  the  steam  load. 


or  other  force  tending  to  separate  the  flanges.  The  largest 
unit  stress,  found  by  dividing  the  stress  due  to  the  load  on 
the  bolt  produced  by  the  steam  pressure,  or  other  such  cause, 
by  the  working  section  of  the  bolt,  is  about  10,000  pounds  per 
square  inch.  Let  us  take  as  an  example  of  the  application  of 
this  rule  the  case  of  an  inch  bolt.  Its  area  at  the  root  of  the 
thread  is  0.550  square  inches.  Twice  its  diameter  in  inches 
is  2.  The  area  of  a  i^-inch  bolt  at  the  root  of  the  thread  is 
0.126  square  inches.  If  from  0.550  square  inches  we  subtract 
2  X  0.12G  square  inches  the  result,  0.29S  square  inches,  is  the 
working  section  of  the  1-inch  bolt.  At  10,000  pounds  to  the 
square  inch  this  bolt  will  sustain  a  stress  of  not  quite  3,000 
pounds,  in  addition  to  the  stress  due  to' screwing  up. 

There  is  reason,  although  not  very  sound,  for  this  allow- 
ance. It  has  already  been  noted  that  a  %-inch  bolt  will  some- 
times be  twisted  off  in  screwing  it  up  to  make  a  steam-tight 
joint.  It  has  also  been  noted  that  an  inch  bolt  will  have 
twice  the  initial  stress  due  to  this  cause  that  a  ^i-inch  bolt 
will.  Therefore  if  we  could  divide  the  area  of  the  inch  bolt 
into  two  parts,  0.252  square  inches  of  it  would  be  strained 
to  the  breaking  limit,  resisting  the  initial  stress,  and  the 
rest  of  the  area,  0.29S  square  inches,  would  be  free  to  tend 
to  the- other  stresses  that  might  come  upon  it.  As  a  matter 
of  fact,  we  cannot  so  divide  the  area,  so  the  reasoning  is  not 
very  sound,  but  inasmuch  as  the  rule  corresponds  to  the  best 
practice  in  this  regard,  while  theoretically  more  perfect  rules 
would  give  us  excessive  and  undesirable  diameters,  it  seems 
better  to  use  it  than  to  adopt  the  familiar  method  of  using  a 
high  factor  of  safety,  and  paying  no  attention  to  the  initial 
stress.  The  latter  method  invariably  leads  one  to  grief,  un- 
less one  is  familiar  by  long  experience  with  the  proper  work- 
ing stress  to  use  with  each  size  of  bolt. 

It  will  be  found  that  for  ordinary  sizes  of  bolts  the  above 
rule  works  out  in  about  the  following  form: 
S  =  f   (0.55  D'  —  0.2oD). 

Where  S  =  the  strength  of  the  bolt  when  used  in  a  packed 
joint, 

D^the  diameter  of  the  bolt  in  inches. 

f  ^the  safe  working  stress  in  pounds  per  square  inch. 

This  formula  is  simple  to  use.  and  not  difficult  to  remember. 
It  must  be  borne  in  mind  that  it  is  only  approximate,  and  not 
exact.  As  an  example  of  its  use,  we  will  take  the  case  of  the 
inch  bolt  again.  Using  a  working  strength  of  10,000  pounds 
per  square  inch  it  will  be  found  that 

«r  =  10,000   (0.55  —  0.25)  =  3,000. 

As  the  sizes  of  the  bolts  become  greater,  the  formula  gives 
results  lower  than  they  should  be.  It  is  very  nearly  correct 
for  the  common  sizes  of  bolts,  and  on  the  safe  side  for  the 
uncommon  sizes. 

The  table  and  the  diagrams  (Fig.  5^  have  been  prepared, 
giving  the  diameters,  least  areas,  working  sections,  and 
strengths  of  different  sizes  of  bolts  with  U.  S.  standard  threads. 
Thus  from  the  table  we  find  that  the  area  of  a  l^-inch  bolt,  at 
the  root  of  the  thread,  is  0.893  square  inch.  Its  working  sec- 
tion is  0.57S  square  inch,  and  its  strength  at  S.OOO  pounds  per 
square  inch  working  stress  is  4,G24  pounds.  As  an  example 
in  the  use  of  the  table,  let  us  design  the  bolting  of  a  valve 
chest  S  inches  wide  and  12  inches  long.  Let  us  assume  that 
the  steam  pressure  is  100  pounds  per  square  inch,  and  that 
ten  bolts  will  be  needed.  The  total  load  on  the  ten  bolts  will 
then  be  S  X  12  X  100,  or  9,500  pounds.  The  load  per  bolt  is 
960  pounds.  Assuming  a  working  stress  of  6,000  pounds,  we 
find  that  a  "s-inch  bolt  is  necessary. 

The  diagram.  Fig.  5,  gives  the  strength  of  any  number 
of  bolts,  of  any  given  size,  with  any  required  working  stress 
when  used  in  a  packed  joint.  Supposing  that  it  is  required 
to  find  the  strength  of  20  ^-inch  bolts  when  used  with  a 
working  stress  of  6.000  pounds  to  the  square  inch.  Finding 
the  figure  "20"  at  the  right-hand  side  of  the  chart,  we  follow 
horizontally  to  the  left  on  the  heavy  line,  until  we  reach  the 
diagonal  line  marked  %  inch.  We  then  descend  the  vertical 
line  which  intersects  the  line  %-inch  at  the  same  point  as 
does  line  20,  until  this  vertical  line  intersects  the  diagonal 
line  marked  6.000.  We  then  follow  the  horizontal  line  which 
intersects  line  6.000  at  this  point,  to  the  left-hand  edge  of  the 
chart,  where  the  figures  adjacent  indicate  that  the  answer  is 
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13,500  pounds.  If  the  reader  wishes  to  check  his  answer 
from  the  table  he  will  find  that  the  strength  of  a  %-inch 
holt  at  6,000  pounds  working  stress  is  678  pounds,  and  there- 
fore the  strength  of  20  of  them  is  13,560  pounds. 

In  designing  flanged  joints  it  must  be  remembered  that 
an  unlimited  number  of  bolts  cannot  be  crowded  into  a  flange. 
The  largest  number  of  bolts  that  it  is  possible  to  use  in  a 
flanged  joint  and  still  have  room  to  turn  the  nuts  with  an 
ordinary  wrench  is  equal  to  the  diameter  of  the  bolt  circle. 
divided  by  the  diameter  of  the  bolts,  both  in  inches.  A 
greater  number  of  bolts  than  this  can  be  used  if  necessary 
but  a  special  form  of  wrench  must  be  provided.  The  number 
of  bolts  generally  used  is  about  D  —  2  VX*  +  S,  where  D  is 
the  diameter  of  the  interior  of  the  pipe  or  cylinder  in  inches. 
For  ordinary  pressures  this  does  not  crowd  the  bolts  too 
closely,  although  it  puts  them  close  enough  together  so  that 
the  flange  will  not  leak  under  steam.  The  number  of  bolts 
actually  taken  tor  any  flange  is  usually  the  nearest  number 
divisible  by  four.  For  instance,  for  a  water  chamber  60 
inches  diameter,  the  number  of  bolts  obtained  from  the  form- 
ula is  60  —  2  V60'+  8.  or  52yo.  The  number  of  bolts  actually 
taken  might  be  52  or  56,  probably  52. 

For  our  last  problem  let  us  take  a  rather  extreme  case. 
We  will  suppose  the  case  of  the  water  chambers  of  a  high- 
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pressure  mining  pump?  30  inches  internal  diameter,  and  sub- 
ject to  a  pressure  of  500  pounds  per  square  Inch.  The  num- 
ber of  bolts  taken  will  be  30  —  2  V30  +  8,  or  taking  the  near- 
est number  exactly  divisible  by  four,  28  bolts.  The  area  of 
the  30  inch  circle  is  0.7854  X  30=,  or  706.86  square  inches. 
The  total  load  on  all  the  bolts  due  to  the  water  pressure  is 
706.86  X  500,  or  353,430  pounds.  It  will  be  noted  that  the 
diagram  which  we  have  already  used  does  not  extend  above 
40,000  pounds  strength,  but  by  multiplying  both  the  number 
of  pounds  strength  and  the  number  of  bolts  by  10  the  effective 
range  can  be  increased  to  400,000  pounds  strength  and  200 
bolts.  Taking,  then,  35,300  instead  of  353,000  at  the  left- 
hand  edge  of  the  chart,  we  follow  to  the  right  to  the  inter- 
section with  the  diagonal  line  marked  8,000,  then  ascend  the 
vertical  line  passing  through  this  intersection  till  it  meets 
horizontal  line  2.8,  we  find  that  this  point  falls  between  the 
radial  lines  marked  1%-inch  and  2  inches,  thus  indicating 
that  28  bolts  1%-inch  diameter  are  not  strong  enough,  and 
28  bolts  2  inches  diameter  are  stronger  than  is  necessary. 
In  fact  the  vertical  line  we  have  been  following  intersects 
the  line  marked  2  inches  at  the  horizontal  line  2.4,  indicating 
that  24  2-inch  bolts  would  be  required. 
*  •  * 
There  is  at  present  about  225,000  miles  of  cable  at  the  bot- 
tom of  the  sea,  representing  a  cost  of  about  $250,000,000.  On 
an  average  15,000  messages  are  conveyed  by  the  world's  cables 
a  day,  90  per  cent  of  which  are  sent  in  code  or  cipher. 


A  HUGE  ROLLING  MILL  ENGINE. 

By  the  majority  of  managers,  a  Corliss  Engine  would  doubt- 
less have  been  considered  out  of  place  in  a  rolling  mill  fifteen 
years  ago.  At  that  time  only  the  simple  types  of  steam  en- 
gines were  used  for  such  service,  so  that  in  the  intervening 
years  and  up  to  the  present,  there  has  been  a  greater  improve- 
ment in  the  character  of  steam  engines  used  for  driving  roll- 
ing mills  than  in  all  the  years  previous.  The  improvement 
that  has  taken  place  is  not  so  much  in  the  engines  them- 
selves, but  in  that  those  types  have  been  introduced  into  roll- 
ing mills  which  formerly  were  considered  poorly  adapted  to 
such  use. 

The  illustrations  shown  herewith  reproduce  views  of  the 
first  of  six  units  built  by  the  Allis-Chalmers  Co.  which  repre- 
sent the  latest  achievement  in  heavy  rolling-mill  engine  de- 
sign. Fig.  1  represents  the  latest  view  of  a  single  slide  and 
bed  plate  casting,  103  tons  finished  weight  (see  Machineey, 
August,  1906),  which  will  be  a  portion  of  a  4,000-horsepower 
tandem  rolling-mill  engine,  destined  to  be  installed  in  the 
Edgar  Thompson  Works  of  the  Carnegie  Steel  Company  at 
Bessemer,  Pa.  The  casting,  which  is  shown  ready  for  ship- 
ment, is  the  largest  one  ever  poured  by  the  company,  and  it 
stands  on  one  of  their  special  sixteen-wheel  flat  cars. 

All  through  the  progress  of  its  manufacture  this  engine  has 
been  remarkable  on  account  of  the  size  of  its  parts  and  for 
the  unusual  features  attendant  upon  its  construction.  For 
example,  the  pattern  from  which  the  molds  were  made  for  this 
heavy  piece,  possesses  the  following  interesting  featflres:  It 
measures  32  feet  in  length,  11  feet  in  width  and  10  feet  in 
height,   representing   the   work   of   ten   expert   patternmakers 


Fig.  1.    103-ton  Finished  Bedplate  on  Special  Flat  Car. 

working  steadily  for  a  period  of  over  four  months.  The 
amount  of  lumber  used  in  its  construction  aggregated  22,000 
feet.  The  pit,  in  which  the  casting  was  poured,  measured 
40  feet  by  15  feet  by  11  feet  deep,  in  which  108  tons  of  metal 
were  poured  for  the  rough  casting,  which  process  consumed 
some  eight  to  ten  minutes'  time.  Nine  ladles,  four  with  a 
capacity  of  25  tons  each,  one  of  13  tons  and  four  of  5  tons 
each,  or  133  tons  total  capacity  were  used  in  the  operation. 

In  a  rolling  mill  engine  with  a  capacity  like  the  one 
mentioned,  whose  required  horsepower  will  vary  from  the 
mere  friction  load  of  the  empty  rolls  to  a  maximum  of  4,000 
horsepower  in  the  severest  kind  of  service,  there  is  a  marked 
advantage  in  designing  the  frame  and  other  parts  as  heavy  as 
possible  so  as  to  secure  the  greatest  possible  rigidity  to  with- 
stand the  racking  strain  of  rolling  mill  service.  An  extra 
amount  of  ingenuity  was  required  in  the  handling  of  a  piece 
of  this  size,  however,  in  the  process  of  building.  In  the  first 
place,  a  piece  of  this  weight  being  very  exceptional,  especial 
precautions  were  taken  against  any  mishaps  in  the  process. 
Three  cranes,  with  ample  overload  capacities  and  a  rated  ag- 
gregate of  145  tons,  were  used  in  conjunction  to  lift  the  cast- 
ing from  its  pit.  A  special  tackle  was  devised  so  that  the 
lifts  should  be  straight  upward,  applied  at  the  ends  of  the 
heaviest  of  trussed  steel  lifting  bars. 

The  casting,  after  being  deposited  beside  its  pit,  was  allowed 
to  cool  for  fifteen  days  before  the  operation  of  cleaning  it  was 
begun.  The  heat  still  given  off,  after  approximately  twenty 
days'  cooling,  could  be  felt  several  feet  away  from  the  huge 
mass.  During  the  cleaning  process,  three  men  were  able  to 
work  abreast  inside  the  slide  aperture,  while  standing  upright, 
and  without  perceptible  crowding. 

Fig.  2  shows  the  engine  as  it  stood  on  the  floor  of  the  West 
Allis  shops,  partly  erected.  It  is  one  of  two  similar  units 
ordered  for  the  Edgar  Thompson  Works  and  has  50  and  78 
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Fig.  2.    Tandem  Compound  Rolling  Mill  Engine  of  Extremely  Heavy  Design,  in  the  Erecting  Shop  of  the  Allis-Chalmers  Co 


inches  cylinder  diameter  by  60  inches  stroke.  One  engine  is  a 
riffht-hand  and  the  other  a  left-hand.  The  frame  portion  has 
broad  bearing  surfaces  to  rest  on  the  foundation,  and  plates 
cast  in  the  bottoms  to  form  receptacles  for  oil  thrown  off  by 


%-stroke  valve  gear,  of  exceptionally  heavy  design  and  with 
valves  double-ported.  The  governor  will  be  of  special  weighted 
pattern  for  operating  the  high-  and  low-pressure  cut-off.  In 
addition,   there  will   be  provided  a  hand  adjustment  for  the 


crankpins,  journals,  etc.  The  frame  is  reinforced  by  a  heavy 
pad  cast  directly  beneath  the  main  bearing  and  below  the 
general  level  of  the  foundation. 

The   cylinders   are    fitted    with    Reynolds-Corliss   automatic 


low-pressure  cylinder  which  can  be  connected  or  disconnected 
so  that  both  valve  gears  will  be  under  the  control  of  the  gov- 
ernor, or  the  low-pressure  adjustable  by  hand.  The  governor 
will  be  provided  with  an  automatic  belt  rider  safety  stop. 
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The  general  dimensions  of  the  engine  are  indicated  in 
Figs.  3  and  4,  which  show  side  and  end  elevations  and  plan. 
The  flywheel  has  a  diameter  of  25  feet  and  a  face  of  25  inches. 
It  is  made  of  cast  steel  and  weighs  224.000  pounds.  A  fur- 
ther idea  of  the  immensity  and  weight  of  this  engine  can  be 
gained  from  the  facts  that  the  crankpin  is  20x18  inches; 
crosshead  pin.  18x18  inches;  journals,  30x78  inches,  and 
total  weight  980,000  pounds.  The  steam  pressure  is  150 
pounds  per  square  inch  and  the  speed  is  100  revolutions  per 
minute. 

Anticipating  considerable  difficulty  in  handling  the  heavy 
parts  for  this  great  engine  and  those  which  are  to  follow,  spe- 
cial flat  cars,  two  in  number,  were  ordered  months  ago,  to  be 
built  at  the  West  Milwaukee  works  of  the  C.  M.  &  St.  P.  Ry. 
Co.  These  cars,  one  of  which  is  shown  in  Fig.  1,  are  unique 
in  design  and  apparatus.     The  cars  utilized  up  to  the  present 


BRAKES.— 4. 


COIL  BRAKES. 

C.  p.  BLAKE. 

The  coil  brake,  a  sectional  view  of  which  is  seen  in  Fig.  11, 
is  much  used  as  an  automatic  brake  in  place  of  the  washer 
disk  type.  This  brake  is  in  effect  an  internal  band  brake. 
The  ratio  between  the  tensions  at  the  ends  of  the  strap  equals 
k;  the  value  of  fc  is  obtained  by  the  formula: 

I 
Log.   k  =  fX—, 
r 

where  f  is  the  coefficient  of  friction,  I  the  length  of  the  cir- 
cular arc  in  contact  with  the  strap,  and  r  the  radius  of  the 
drum.  The  following  table  gives  the  value  of  fc  figured  for  a 
coefficient  of  friction  equal  to  1-3  for  various  arcs  of  contact.* 


Pig.  4.    Side  Elevation  and  Plan  of  Heavy  Boiling  Mill  Engine.    Total  Weight,  980.000  Pounds. 


time  have  had  maximum  capacities  of  from  60  to  70  tons.  The 
needs  in  the  present  case,  requiring  over  100  tons  capacity, 
however,  had  to  be  met  by  an  entirely  different  construction. 
These  cars  have  a  rated  capacity  of  100  tons  and  are  said  to 
be  the  first  of  their  kind  in  existence.  In  length,  40  feet 
2  inches,  they  have  several  feet  advantage  over  the  ordinary 
car.  They  have  four  trucks  of  four  wheels  each,  or  sixteen 
wheels  in  all,  or  twice  the  usual  number.  This  car  has  a 
wheel  base  of  36  feet  2  inches;  journals  5%  Inches  by  10 
inches;  wheels,  diameter,  33  inches  standard. 

In  many  of  our  English  contemporaries  we  find  complaints 
about  the  destructive  influence  of  the  automobile  on  the  roads 
of  the  country,  and  a  new  problem  has  arisen  in  the  form  of 
producing  comparatively  dustless  country  roads.  The  auto- 
mobile which  so  far,  with  few  exceptions,  has  been  little  but  a 
toy  proves  to  be  a  very  expensive  one.  not  only  to  individual 
owners,  but  to  the  countries  at  large  where  it  is  much  used. 


Arc  of  Contact. 

360  degrees    1  rev. 

720  degrees  2  rev. 
1,440  degrees  4  rev. 
2,880  degrees    8  rev. 


8.121 

65.950 

4349.00 

18914800.00 

3,600  degrees  10  rev 1247380000.00 

In  Fig.  11  the  drum  E  is  mounted  upon  the  ends  of  the 
motor  shaft  F  and  the  pinion  shaft  G,  the  former  being  loose, 
and  the  latter  keyed  in  the  drum.  This  type  is  known  as  a 
double  shaft  brake,  but  may  also  be  made  as  a  single  shaft 
brake  by  mounting  the  pinion  on  a  sleeve  of  the  drum  sim- 
ilar to  the  single  shaft  disk  brake  in  Fig.  8.  (See  Machi>'eby, 
October,  1906.)  The  single  shaft  brake  is  preferred  by  many 
designers,  including  the  writer. 

The  coil  A  is  made  of  a  flat  rod  wound  into  a  helix  and 
ground  to  gage  as  to  external  and  internal  diameters,  the 
former  being  made  slightly  greater  than  the  internal  diam- 
eter of  the  casing  B,  so  that  the  coil  must  be  slightly  com- 


118 


MACHINERY. 


November,  1906 


pressed  upon  assembling  the  brake,  thus  insuring  contact  be- 
tween the  coil  and  the  casing  at  all  times.  One  end  of  the 
coll  is  fastened  to  the  flange  D,  which  Is  keyed  to  the  shaft 
F,  and  the  other  end  is  fastened  to  the  drum  E.  The  fasten- 
ings of  the  coil  ends  must  each  be  made  in  a  manner  to  resist 
the  thrust  of  the  coil,  and  the  fastening  to  flange  D  must  be 
such  as  to  resist  a  certain  amount  of  tension  also  as  the  load 
is  lowered. 

The  coils  have  been  made  of  various  materials  and  in  var- 
ious ways.  A  very  successful  coil  has  been  made  of  steel  by 
turning  it  out  of  a  hollow  forging  previously  finished  to  the 
proper  inside  and  outside  diameters.  Another  successful  coll 
is  made  of  tobin  bronze  bars,  coiled,  and  afterwards  ground 
to  the  proper  diameters. 


Fig.  11.    Coil  Brake. 

Like  the  band  brake,  the  wear  upon  the  coil  is  greater  at 
the  load  end  than  at  the  power  end,  a  point  that  has  brought 
this  brake  some  disfavor.  If  properly  designed,  however, 
with  ample  friction  surface  and  many  coils  of  the  helix  A, 
together  with  proper  lubrication  and  suflicient  heat  radiating 
surface,  it  has  proven  one  of  the  best  and  most  satisfactory 
types  of  brake,  and  seems  especially  adaptable  to  the  electric 
crane. 

In  hoisting  the  load  the  shaft  F  turns  in  the  direction  of  the 
arrow  at  the  left,  thereby  expanding  the  coil  against  the 
casing,  and  causing  the  drum  E  and  shaft  G  to  revolve  as  one 
with  the  casing. 

When  holding  a  suspended  load  the  shaft  G  and  drum  E 
tend  to  turn  in  the  direction  of  the  arrow  at  the  left,  under 
the  acUon   of  the  load,   thus   expanding  the  coil   against  the 


Fig.  12.    Brake  Pawl. 

casing  which  is  prevented  from  turning  by  pawls  engaging 
the  ratchet  teeth  on  the  end  of  the  casing. 

To  lower  the  load  the  motor  turns  in  a  direction  opposite 
to  the  arrow  at  the  left,  thus  releasing  coil  after  coil  from 
contact  with  the  casing,  and  winding  them  on  the  drum  E. 
When  suflicient  coils  have  been  thus  released  so  that  the  fric- 
tion of  those  remaining  in  contact  with  the  casing  is  insuf- 
ficient to  balance  the  load,  the  shaft  G  will  turn  under  the  in- 
fluence of  the  load  in  the  direction  of  the  right  hand  arrow, 
thus  again  expanding  the   coil   sufficiently   to   hold   the   load. 

In  exactly  the  same  manner  as  with  the  disk  brake,  this 
cycle  of  events  is  repeated  an  infinite  number  of  times  in  a 
unit  of  time,  thus  causing  a  uniform  descent  of  the  load. 

A  positive  jaw   drive  should  be  arranged  for  between  the 


flange  D  and  the  drum  E  to  come  into  engagement  before  the 
coil  is  worn  beyond  the  point  of  properly  engaging  the  casing 
when  expanded. 

Ratchet  Pawls. 

Figs.  12,  13,  and  14  show  the  brake  pawls  or  silent  ratchets 
in   common  use  with   automatic  brakes.     These  consist  of  a 


Pie-  13.  Brake  Pawl. 

pawl,  usually  counterweighted  to  throw  itself  into  engage- 
ment with  the  ratchet,  and  a  friction  arm  bearing  upon  some 
portion  of  the  revolving  ratchet  in  such  a  manner  as  to  throw 
the  pawl  into  engagement  when  the  ratchet  rotates  in  one 
direction,  and  out  of  engagement  upon  the  opposite  rotation. 

In  these  figures  A  is  the  arm  radial  to  the  ratchet,  B  the 
pawl,  C  the  counterweight,  and  S  a  stop  to  prevent  the  pawl 
being  thrown  too  far  out  of  engagement.  The  arrows  show 
the  relative  movements  of  the  ratchet  and  pawl  to  throw  the 
latter   into  engagement. 

In  Fig.  12,  the  arm  A  carries  a  friction  block,  either  brass 
or  wood,  which  is  pressed  by  the  spring  into  contact  with  a 
finished  ring  upon  the  ratchet  wheel,  the  friction  surface  be- 
ing normal  to  the  ratchet  shaft.  This  style  of  pawl  would  be 
used  with  the  brake  shown  in  Fig.  8. 

In  Fig.  13,  the  arm  A  carries  a  small  piston  and  shoe  which 
is  pressed  radially  against  the  periphery  of  a  finished  ring 
on  the  ratchet,  the  friction  surface  being  parallel  to  the  rat- 
chet shaft.  This  style  would  be  used  with  the  brake  shown 
in  Fig.  11. 

Fig.  14  shows  a  common  arrangement  of  two  pawls  so 
placed  that  when  one  is  in  engagement  the  other  is  half  a 
tooth   out  of   engagement,   thus   obtaining  the   strength   of  a 


Pig.  14.    Brake  Pawl. 

coarse  pitch  ratchet,  with  the  promptness  of  action  of  a  fine 
pitch.  The  arrows  on  the  ratchets  show  the  direction  of  ro- 
tation when  lowering  the  load.  In  hoisting,  the  friction  sur- 
face on  the  ratchet  slips  under  the  shoe  of  the  arm  A,  thus 
keeping  the  pawl  B  pressed  against  the  stop  S,  and  free  from 
the  ratchet,  A. 
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THE  STRENGTH  OF  A  MOUTHPIECE  RING 
AND  COVER. 

There  are  thousands  of  digesters,  vulcanizers  and  other  sim- 
ilar vessels  in  use  working  under  considerable  pressure.  Acci- 
dents to  these,  particularly  the  bursting  of  the  head  or  of  the 
ring  to  which  it  is  clamped,  are  almost  as  common  as  boiler 
explosions,  and  oftentimes  do  considerable  damage  and  some- 
times result  in  the  loss  of  life.  There  are  one  or  two  points 
relating  to  the  problem  of  designing  vessels  of  this  kind 
which  do  not  always  receive  proper  attention  from  the  men 
responsible  for  the  calculations  Involved,  and  it  is  with  the 
object  of  calling  attention  to  some  of  these  points  that  we 
give  herewith  the  calculations  made  for  figuring  the  strength 
■of  a  cover  and  mouthpiece  ring,  concerning  whose  safety  a 
subscriber  has  asked  our  opinion. 

Fig.  1  shows  the  essential  features  of  the  design.  The 
tody  of  the  cylinder  itself  was  a  welded  steel  tube  4  feet  in 
diameter  %  inch  thick  and  about  7  feet  long.  To  this  was 
riveted  a  mouthpiece  ring,  presumably  of  cast  Iron,  having 
slots  for  24  one-inch  steel  bolts  by  which  the  cover  was  made 
fast.     The  important  dimensions  are  shown.     No  other  infor- 


Origlnal  Design  of  Mouthpl 


mation  being  at  hand,  the  material  of  the  cover  is  taken  as 
cast  iron,-  while  the  shell  is  supposed  to  be  made  of  steel 
having  a  tensile  strength  about  equal  to  that  of  boiler  plate. 
The  following  data  as  to  the  strength  of  the  materials  is  as- 
sumed: 

Factor   of  safety 5 

Cast  iron,   ultimate   tensile   strength 20,000  pounds 

Steel   shell,   ultimate   tensile   strength 55,000  pounds 

Rivets,    ultimate   shearing   strength 40,000  pounds 

Riveis,    ultimate    bearing    strength 90,000  pounds 

Steel  bolt,  working  tensile  stress 4,000  pounds 

Working   pressure   to   which    vessel    is    subjected,    60    pounds 
per  square  inch. 

The  blueprint  from  which  these  details  were  taken  calls 
for  a  testing  pressure  of  125  pounds  per  square  inch.  On 
this  question  something  will  be  said  later. 

The  ways  in  which  it  is  possible  for  this  structure  to  fail 
are  almost  too  numerous  to  catalogue.  A  rapid  inspection, 
however,  shows  the  following  as  being  the  only  ones  which 
we  need  to  consider: 

First,  bursting  of  the  cylinder  head. 

Second,  rupture  of  cover  bolts. 

Third,  failure  of  rivets  from  shearing. 

Fourth,  failure  of  mouthpiece  ring  from  tensile  stresses  in 
lower  edge  of  the  hub. 

In  considering  failure  from  the  first  cause,  the  cover  may 
be  treated  the  same  as  the  cylinder  head  of  an  engine  would 
be.  The  formulas  given  in  Kent's  Handbook  for  determining 
the  thickness  of  cylinder  heads  may  be  used;  a  number  of 
different  ones  will  be  found  there.  Taking,  for  instance, 
Thurston's  rule,  the  first  one  given: 

Dp 

t  = -f  % 

3,000 
in  which  D  Is  the  diameter  of  the  circle  in  which  the  thick- 
ness is  taken,  p  is  the  maximum  working  pressure  per  square 


inch,  and   t  is  the  thickness  of  the  head.     Substituting  the 
known  values  in  this  equation  we  have 

52  X  60 

t  = h  Vi  inch  =  1.040  +  0.250  =  1.290  inch. 

3,000 

The  diameter  taken  is,  roughly,  the  diameter  of  the  gasket. 
The  result,  1.290  inch,  is  found  to  be  somewhat  greater  than 
the  figure  given  on  the  sketch,  but  to  the  cover  there  shown 
is  added  the  strengthening  effect  of  the  heavy  ribs  provided; 
the  cover  with  these  should  be  entirely  satisfactory  for  a 
working  pressure  of  60  pounds.  The  crowning  shape  of  this 
part  also  adds  to  its  strength. 

The  strength  of  the  bolts  to  resist  rupture  will  next  be  con- 
sidered. The  inside  diameter  of  the  gasket  is  4  feet  3^^ 
inches,  or  51%  inches  and  the  area  of  a  51%-inch  circle  is 
about  2,100  square  inches.  With  a  pressure  of  60  pounds  per 
square  inch  this  gives  a  total  load  on  the  head  equal  to 
2,100  X  60  =  126,000  pounds.  Since  there  are  24  cover  bolts 
the  pressure  sustained  by  each  cover  bolt  will  be  126,000 
pounds  divided  by  24,  or  5,250  pounds,  the  amount  due  to  the 
steam  pressure.  The  area  of  a  1-inch  United  States  standard 
bolt  at  the  bottom  of  the  thread  is  about  0.55  square  inch. 
The  fiber  stress  in  the  bolt  due  to  the  steam  pressure  will 
then  be  5,250  ->  0.55  =  9,550  pounds,  about.  This  figure  in 
itself  is  well  within  the  safe  limit  for  steel  of  the  quality 
from  which  such  bolts  are  usually  made.  We  have,  however, 
to  reckon  with  a  number  of  other  factors.  We  have,  for  in- 
stance, to  consider  the  old  question  as  to  whether  there  is  any 
greater  tension  on  the  cover  bolts  after  the  steam  lias  been 
turned  on  above  the  initial  tension  due  to  the  tightening  of 
the  cover.  With  the  elastic  gasket  used  it  can  be  shown  that 
the  steam  pressure  will  be  added  to  the  tension  produced  by 
setting  up  the  bolts,  which  will  thus  have  to  be  stronger  than 
they  would  if  a  metal  to  metal  joint  were  provided.  For  a 
full  discussion  of  the  question  of  the  stresses  in  cover  bolts 
the  reader  is  referred  to  a  paper  read  by  Carl  Hering  be- 
fore the  Engineers'  Club  of  Philadelphia,  January,  1906,  and 
the  leading  article  in  this  issue.  Considering  that  these  bolts 
will  be  tightened  by  comparatively  ignorant  men,  opened  and 
closed  a  number  of  times  a  day,  and  are  certain  at  some 
time  to  be  overstrained  and  that  the  constant  use  to  which 
they  are  subjected  will  tend  in  time  to  weaken  the  material 
through  fatigue,  it  is  not  at  all  advisable  to  put  a  stress 
of  more  than  4,000  pounds  per  square  inch  on  these  bolts. 
It  is  suggested  that  the  diameter  of  these  bolts  be  increased 
to  1%  inch  and  that  their  number  be  increased  to  36.  We 
would  then  have  for  the  tension  of  each  bolt  126,000  -4-  36  = 
3,500  pounds,  and  since  the  area  of  a  114-inch  bolt  at  the  root 
of  the  thread  is  about  0.S9  square  inch,  the  stress  on  the 
bolt  will  be  3,500  -^  0.S9  =  3,930  pounds  per  square  inch. 
This  is  none  too  low,  taking  into  account  the  elastic  gasket 
and  the  possibility  of  abnormal  tightening  through  the  occa- 
sional use  of  a  pipe  extension  to  the  wrench. 

Calculation  for  the  strength  of  the  rivets  in  shear  is  very 
simple.  There  are  96  of  these  rivets  so  that  each  of  them 
bears  as  its  part  of  the  load  on  the  cover  an  amount  equal  to 

34.52  X  TT  X  60 

=  1,180  pounds,  about. 

96 

This  amount  divided  by  0.44,  the  area  of  a  %-inch  ring, 
gives  a  shearing  stress  of  2,680  pounds,  a  figure  which  need 
never  cause  the  slightest  anxiety.  The  bearing  value  of  the 
rivet  will   be  proportionately  low. 

The  last  question  to  be  considered,  that  of  the  tensile  stress 
in  the  lower  edge  of  the  hub  of  the  ring,  is  discussed  at 
length  in  The  Locomotive,  issue  of  July,  1905,  published  by 
the  Hartford  Steam  Boiler  Inspection  and  Insurance  Co.  This 
cause  of  failure  was,  until  recently,  a  rather  obscure  one. 
The  cut,  Fig.  2,  shows  the  action  which  causes  the  deforma- 
tion. There  is  an  upward  pull  of  the  cover  bolts  at  P  with  a 
downward  pressure  of  the  gasket  at  Q  and  a  further  down- 
ward pull  at  S  due  to  the  pressure  of  the  steam  on  the  bottom 
of  the  vessel.  These  three  forces,  working  together,  tend  to 
turn  the  ring  inside  out,  as  we  might  say,  elevating  the  outer 
edge  and  depressing  the  inner  edge,  and  thus  expanding  the 
lower  portion  of  the  hub.     From  this  distortion  the  principal 
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stress  is  that  of  tension  in  the  hub.  The  way  in  which  the 
part  fails  under  these  circumstances  is  shown  in  Fig.  3. 
"Hub  cracks"  are  introduced  running  from  the  lower  edge 
up  into  the  body  of  the  ring,  sometimes  passing  through  the 
rivet  holes  and  sometimes  avoiding  them.  The  formula  given 
in  The  Locomotive  for  determining  the  maximum  tensile 
stress  at  this  point  is  as  follows: 

(»i  XE  +  LD)  (h  -a) 


F  = 


6.283->  (I  -  a-  A) 
in  which  F  =  the  tensile  stress  per  square  inch, 

»n-=:the  distance  from  the  gasket  to  the  bolt  circle, 

A'^  =  the  total  number  of  the  cover  bolts, 

E  =  the  excess  of  the  actual  tension  on  each  cover  bolt 
above  that  due  to  the  stsam  load  (1,200  pounds  is  suggested 
in  the  article  referred  to), 

1/=:  total  steam  load, 

D  =:  the  distance  from  tiie  inner  edge  of  the  ring  to  the 
bolt  circle. 

h  =  height  of  the  ring, 

a  =  the  distance  from  the  center  of  gravity  of  the  ring  sec- 
tion to  the  face  of  the  ring, 

I  =the  moment  of  Inertia  of  the  ring  section  about  axis 
0  X  (see  Figs.  4  and  5), 

A  =  area  of  the  ring  section. 

Those  letters  which  refer  to  dimensions  will  be  found  in 
Fig.  4,  where  a  diagrammatical  sketch  of  the  ring  section  is 
given.  The  quantity  in  the  denominator  (7  —  a- A)  amounts 
to  the  same  in  the  moment  of  inertia  of  the  section  about  the 
neutral  axis.  It  is  put  in  the  form  given  for  convenience  in 
calculating,  the  issue  of  The  Locomotive  referred  to  having  a 
table  of  moments  of  inertia  of  rectangles  provided  for  the 
purpose.  No  explanation  need  be  given  here  of  the  methods 
of  finding  the  center  of  gravity  and  moment  of  inertia  of  a 
section.  This  will  be  found  discussed  in  the  above  mentioned 
article,  or  in  any  text  book  dealing  with  the  strength  of 
materials. 

Drawing  the  diagram  shown  in  Fig.  4  and  for  the  sake  of 
simplicity  risking  the  leaving  out  of  the  gasket  groove,  we 
find  the  following  values: 

A  ^15  1/16  square  inches, 

a  =2.91  inches 

/  (about  axis  OJ)  =  1S4.6. 

Substituting  the  known  values  in  the  equation  above  we 
have 


F  = 


(2t^  X  34  X  1200  +  126,000  x  4)   (6.5  -  -^.91) 


=  5.600  pounds 


6.2832  (184.6-  2.91=  X  loJj) 

20,000  pounds  was  taken  as  a  safe  figure  for  the  tensile 
strength  of  cast  iron.  This  is  none  too  high,  especially  if 
great  care  is  not  taken  in  the  selection  of  the  iron  and  the 


Fif.  2.    Stresses  on  the  Bluer. 


inspection  of  the  casting  after  it  is  completed.  With  a  factor 
of  safety  of  5  we  have  4,000  pounds  as  the  safe  figure  for  a 
working  tensile  strength.  The  results  of  our  calculation 
would  thus  show  that  the  stresses  in  the  ring  are  high 
enough  to  be  dangerous.  To  give  the  additional  strength 
necessary  the  section  shown  in  Fig.  5  is  suggested.  The  hub 
has  been  made  1%  inch  longer  and  the  thickness  of  the  flange 
has  been  increased  about  i^  inch.  This  latter  change  was 
made  both  to  keep  the  parts  in  good  proportion  so  far  as 
looks  are  concerned,  and  from  the  fear,  as  well,  that  the  ring 
might  fail  by  breaking  at  the  corner  of  the  gasket   groove. 


The  possibility  of  this  would  be  a  rather  difficult  thing  to 
calculate  with  assurance,  but  good  judgment  would  seem  to 
indicate  that  the  casting  is  none  too  strong  at  this  point. 
Repeating  the  same  operation  on  this  enlarged  section  that  we 
went  through  in  calculating  the  strength  of  the  smaller  sec- 
tion we  have 


Fig.  4.    Data  for  Original  Ring. 


Fig.  5.    Suggested  Section. 


.    A  =:  18^4  square  inches, 

a  =  3.6  inches, 

/   (about  axis  0  X)=  343.6. 

Substituting  the  known  values  in  the  equation  as  before,  we 
have 

(2t%  X  36  X  1200  +  126.000  x  4)   (8  -  3.6) 

F  = =  4,070  pounds. 

6.2832  X  (343.6-  3.6*  X  18.5) 

This  figure,  while  a  little  large,  may  be  considered  safe 
perhaps  if  a  good  casting  from  a  good  quality  of  iron  is  used. 

The  value  of  E  used  above  is  that  recommended  in  the  dis- 
cussion from  which  the  formula  was  taken,  namely  1,200 
pounds.  This  is  arbitrarily  selected,  and  although  it  would 
seem  somewhat  low  in  view  of  the  possibilities  for  excessive 
strain  afforded  by  the  wrench  and  pipe  combination,  the 
boiler  insurance  company  referred  to  have  found  that  the 
formula,  as  given,  is  rather  on  the  side  of  safety.  The  large 
bolts  suggested  for  the  improved  section  are  favorable  for 
reducing  the  excess  pressure,  since  the  workman  is  not  liable 
to  overstrain  a  large  bolt  in  the  same  proportion  that  he 
would  a  smaller  one. 

It  would  be  unwise  to  conclude  this  article  without  some 
reference  to  the  testing  pressure  called  for  on  the  blueprint. 
All  the  parts  have  thus  far  been  figured  out  for  a  working 
pressure  of  60  pounds.  If  this  really  is  to  be  the  maximum 
working  pressure,  and  the  parts  have  been  proportioned  with 
this  figure  in  view,  it  is  an  exceedingly  unwise  thing  to  do 
to  test  the  vessel  at  a  pressure  greatly  in  excess  of  this:  75 
or  SO  pounds  at  least  should  never  be  exceeded  in  testing  the 
structure.  Damage  is  often  done  by  careless  use  of  excessive 
pressures  in  testing,  these  injuries  sometimes  not  showing  at 
the  time  but  working  havoc  later  on.  If  the  pressure  in  use 
will  occasionally  run  up  to  a  figure  approaching  125  pounds 
per  square  inch  that  is  another  matter,  and  the  whole  design 
should  be  altered  to  make  this  possible  without  straining  the 
parts  beyond  what  they  are  able  to  bear. 

*  *     * 

What  a  fetish  is  the  modern  mover  of  things — electric 
power!  "Lawm  mowers  ground  by  electricity;  cutlery  too," 
reads  a  sign  in  an  East  Orange,  N.  J.,  repair  shop.  What 
if  the  power  were  a  gas  engine?  Would  the  owner  then  say 
the  grinding  was  done  by  gas?  Not  likely,  but  why  not? 
Is  it  not  quite  as  true  of  one  as  the  other? 

*  «     * 

The  prosperity  of  the  country  seems  to  be  indicated  by  the 
recent  report  of  the  Department  of  Agriculture,  which  states 
that  farm  values  have  increased  about  37  per  cent  from  1900 
until  1905.  This  statement,  however,  should  be  accepted  con- 
sers"atively,  as  there  may,  indeed,  have  been  no  increase  what- 
ever actually,  the  figures  simply  being  indicative  of  the  gen- 
eral rise  in  prices  all  along  the  line.  MTiile  it  is  well  to  look 
cheerfully  for  the  progress  and  well-being  of  the  country,  Jt 
is  advisable  not  to  overestimate  our  state  of  prosperity. 
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SPECIAL  TOOLS  FOR  DRILLING  HOLES  IN  TIME 

AND  PERCUSSION  FUSES  AND 

FIRING  RINGS. 

W    R.  BO'WERS. 

The  accompanying  cuts  show  some  special  jigs  for  drilling 
holes  in  fuse  components.  In  this  class  of  work  there  are 
two  important  features,  firstly,  the  holes  have  to  be  very  ac- 
curate both  as  to  size  and  position  and,  secondly,  interchange- 
able work  has  to  be  turned  out  at  the  lowest  possible  cost. 
It  is  essential  that  the  degree  of  accuracy  should  be  very  high, 
as  the  whole  result  of  the  firing  of  both  large  and  small  guns 
depends  upon  the  correct  working  of  the  fuse  attached  to  the 
projectile.     A  defective  fuse  would  probably  not  only  fail  to 


plosion  until  the  gun  is  fired.  It  is,  of  course,  necessary  that 
the  hole  is  of  proper  diameter  and  depth.  The  fuse  body  Is 
dropped  into  the  jig  as  shown  in  the  sectional  view,  and  lo- 
cated on  the  center  bolt  as  shown.  The  center  bolt  is  drilled, 
hardened  and  lapped,  and  acts  as  a  position  stop,  and  as  a 
guide  for  the  drill  when  drilling  the  flat  bottomed  hole.  The 
jig  is  provided  with  a  movable  plate  and  a  screw  plunger, 
which  are  removed  from  the  jig  to  allow  the  fuse  to  be  put  in 
and  taken  out.  The  screw  only  requires  about  one  turn  to 
fasten  the  fuse  in  position.  The  jig  is  also  provided  with  two 
extracting  levers  which  are  necessary  to  extract  the  fuse  after 
drilling,  owing  to  the  close  fit  of  the  fuse  in  the  jig.  The 
three  holes  are  all  of  different  dimensions,  and  as  two  drills 
are  used   for  the   flat-bottomed  hole,  the  work  is   done  on  a 
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SECTION   IN  A-B 


SECTION  IN  C-D 


Fig.  I.    Jig  for  DriUing  Percussion  Fuse,  and  Gage 


Pig.  2.    Jig  for  DriUing  Angular  Holes  in  Percu 


act  at  its  destination,  but  would  be  liable  to  explode  the  shell 
either  before  it  left  the  gun,  or  at  so  short  a  distance  away 
from  it  that  the  operators  themselves  would  be  in  danger  of 
annihilation  or  the  gun  itself  damaged  to  such  an  extent 
as  to  be  of  no  furthev  use.  There  is,  therefore,  a  grave  re- 
sponsibility resting  upon  those  engaged  in  the  manufacture  of 
this  class  of  work.  Fig.  1  is  a  plan,  elevation  and  sectional 
view  of  a  jig  for  drilling  three  holes  in  a  percussion  fuse,  and 
as  will  be  seen  in  the  section  showing  the  depth  gage  in  posi- 
tion, one  hole  passes  right  through  the  wall  and  for  a  short 
distance  into  the  other  side  of  the  fuse,  forming  a  flat  bot- 
tomed recess  which  acts  as  a  locking  chamber  for  a  centri- 
fugal bolt  which  renders  it  entirely  safe  from  premature  ex- 
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Fig.  3.    Gage  for  Testing  Angular  Holes 


four-spindle  drill  press  and  all  holes  drilled  at  one  setting, 
which  ensures  accuracy  and  speed.  When  the  first  hole  is 
drilled  a  safety  peg  is  pushed  in  ^o  guard  against  any  chance 
of  the  work  moving  during  the  drilling  of  the  other  holes. 
The  method  of  gaging  the  flat-bottomed  and  most  important 
hole  will  be  readily  understood  from  the  cut.  The  plunger  a 
is  pressed  down,  pushing  the  plunger  b  forward,  and  if  the 
hole  is  not  of  correct  depth,  it  is  immediately  detected  by 
the  limit  step  on  the  body  of  the  gage.  If  the  hole  is  not  at 
its  correct  distance  from  the  bottom  of  the  bore,  which  is  very 
important,  it  is  impossible  for  the  plunger  b  to  enter. 

Fig.  2  shows  a  jig  for  drilling  five  holes  in  the  stem  of  a 
time  and  percussion  fuse  at  an  angle  of  75  degrees  to  the  cen- 
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terline.  The  fuse  body  B  Is  pushed  into  the  jig  from  the  front 
end  and  located  by  the  position  peg  D,  which  serves  the  dou- 
ble purpose  of  locating  the  five  holes  in  their  proper  position, 
and  of  preventing  the  fuse  from  turning  during  the  drilling 
operation.  The  tightening  bolt  E  is  then  screwed  on  the  stem 
of  the  fuse  and  in  conjunction  with  the  position  peg  D  holds 
the  work  perfectly  secure.  One  of  the  five  bushings  in  the 
jig    is   shown    in    section.     The    bushings   are    hardened    and 


very  severe  test.  In  my  experience  (and  I  have  been  engaged 
in  this  class  of  work  for  years),  I  have  never  seen  a  jig 
which  did  better  or  quicker  work  than  this  one.  and  to  those 
not  engaged  in  this  class  of  work,  these  special  operations 
may  be  very  interesting. 

Fig.  6  shows  a  way  of  getting  over  what  looks  at  first  as  a 
rather  difficult  job  which  had  to  be  done  in  the  shortest  pos- 
sible time,  and  without  the  aid  of  any  expensive  special  ma- 


Fig.  4.    Jig  for  Drilling  Angular  Hole  in  Percus 


Pig.  Br. 


lapped,  and  are  purposely  made  long,  because  when  the  drill 
breaks  through  the  walls  of  the  fuse  body,  it  has  to  travel  on 
a  considerable  distance  to  drill  a  half-round  groove  along  the 
flat-bottomed  cavity  of  the  fuse  stem.  It  is  therefore  desir- 
able to  have  a  good  bearing  to  keep  the  drill  up  to  the  work. 
The  method  of  gaging  this  operation  is  shown  in  Fig.  3.  The 
gage  is  pushed  on  the  fuse  stem  and  has  a  position  peg  which 
fits  a  hole  in  the  fuse;  by  the  aid  of  two  wire  gages,  the  angle 
as  well  as  the  diameter  of  the  holes  are  gaged. 


chinery.  The  cut  shows  a  firing  ring  for  a  time  and  percus- 
sion fuse  fixed  in  position  to  have  a  hole  drilled  from  its  bore 
outwards  at  an  angle  of  SI  degrees  into  the  firing  channel  on 
the  face  of  the  ring.  As  the  ring  could  not  be  drilled  from  the 
outside.  I  discarded  any  idea  of  using  a  drilling  machine  and 
jig  for  the  purpose.  I  decided  to  use  a  screw  machine  with 
cross  slide,  and  had  a  small  fixture  made  to  carrj-  a  train  of 
gears  to  be  driven  from  the  countershaft  above.  I  made  the 
drill  the  axle  for  the  smallest  of  the  gears  in  the  train,  and 


Fig.  6.    Method  of  DriUing  Firing  Rings 


Fig.  4  shows  another  jig  for  drilling  a  hole  In  a  time  and 
percussion  fuse  at  25  degrees  angle,  and  of  a  given  depth  to 
meet  another  hole  running  parallel  to  the  axis  of  the  fuse. 

The  fuse  body  is  dropped  into  the  jig  and  on  to  a  position 
peg  as  shown,  this  being  all  that  is  required  to  keep  the  work 
in  position.  The  drill  bushing  is  mounted  in  a  square  plate 
B,  which  is  held  in  position  by  the  four  upright  standards  E 
and  provided  with  a  stud  entering  the  inside  of  the  fuse  body. 
The  method  of  gaging  the  angle  is  shown  in  Fig.  5  and  is  a 


by  fixing  a  drum  on  the  countershaft  the  belt  was  enabled 
to  travel  backward  and  forward  and  to  follow  the  movement 
of  the  cross  slide.  The  hole  to  he  drilled  was  0.157  inch  diam- 
eter ±  0.002  inch.  The  drilling  fixture  had  to  be  nicely  fitted 
up  and  wearing  parts  hardened  and  giound  to  prevent  back- 
lash or  poorly  fitting  surfaces.  The  fixture  was  mounted  in 
one  of  the  holes  in  the  turret  as  shown  in  the  cut.  The  holder 
for  the  firing  ring  was  an  angle  plate  bolted  to  the  cross  slide 
at  the  angle  required,  viz.,  SI  degrees.     The  firing  ling  being 
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cone  shaped  on  the  outside,  I  had  the  plate  A,  Fig.  7,  made 
with  a  hole  bored  out  to  drop  over  and  slide  on  to  the  ring, 
and  a  packing  piece  B,  Fig.  7,  to  drop  on  and  take  up  the 
space  that  the  plate  A  required  to  slide  back  to  clear  the  ring. 
This  saved  a  lot  of  time  inasmuch  as  it  obviated  the  neces- 
sity of  a  lot  of  screwing  up  and  unscrewing  every  time  a 
ring  was  drilled.  With  these  plates  one  half  turn  of  the 
wing  nuts  was  sufficient  to  loosen  the  plates  so  that  the  fin- 
ished firing  ring  could  be  removed.    When  the  firing  ring  was 


Fig-  7.    Detail  of  Holding  Device  for  Drilling  Firing  Rings. 

fixed  into  position  the  operator  had  simply  to  move  the  cross 
slide  back  to  its  stop  with  his  left  hand,  and,  holding  it  there 
while  he  moved  the  turret  slide  forward  to  its  stop  with  his 
right  hand,  he  again  moved  the  cross  slide  forward,  bringing 
the  work  toward  the  drill  until  it  reached  its  forward  stop. 
He  then  simply  reversed  the  movements  and  the  job  was  done. 
The  countershaft  was  operated  with  the  foot  so  that  the  drill 
was  not   running  while  change  of  work  was  going  on,  which 
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Pig.  8.    Gage  for  Testing  Hole  In  Firing  Ring. 

Obviated  a  lot  of  unnecessary  wear.  The  work  came  out  with 
the  greatest  accuracy,  the  fixture  gave  no  trouble,  and  one 
operator  was  able  to  drill  3,000  of  these  firing  rings  per  day 
with  comfort.  Fig.  8  shows  the  method  of  gaging  the  angle 
of  the  hole,  and  it  will  be  seen  that  if  the  work  was  not  cor- 
rect, the  gage  would  very  soon  find  it  out.  The  diameter  of 
the  hole  was  gaged  with  a  hook  gage  with  maximum  and  mini- 
mum diameters  on  respective  ends. 


TRACING.  LETTERING  AND  MOUNTING.-3. 

I.  G.  BAYLET. 

Mounting'. 

Mounting  Tracing  Paper.— Tracings  likely  to  be  in  hand  a 
long  time  should  be  mounted  to  the  drawing  board,  for  sev- 
eral reasons.  They  will  be  protected  from  getting  torn  and 
wiir  not  shift  on  account  of  the  sudden  change  of  tempera- 
ture of  the  room  which  may  take  place;  they  can  also  be 
cleaned  more  safely  than  if  held  by  a  few  tacks. 

The  paper  should  be  cut  large  enough  to  allow  for  sticking 
the  edges  to  the  board  and  should  it  be  intended  to  color  the 
tracing  with  liquid  colors,  twice  the  allowance  should  be  made 
as  the  paper  will  be  cut  after  the  tracing  Is  made,  and 
mounted  the  second  time. 

The  drawing  to  be  traced  should  be  laid  down  square  with 
the  board,  perfectly  flat  and  level,  then  thoroughly  dusted 
down  to  remove  all  obstructions,  as  these  cannot  be  removed 
after  the  tracing  paper  is  mounted. 

A  long,  flat  straightedge  with  a  couple  of  weights  for  each 
end  is  needed.  Having  cut  the  paper,  dampen  it  slightly  with 
a  wet  sponge,  going  over  it  very  evenly  and  working  quickly, 
so  that  it  may  be  attached  to  the  board  before  quite  dry.  The 
damp  side  must  be  up.  The  straightedge  is  placed  an  inch 
outside  of  the  cutting-off  line  and  the  weights  put  on,  one  at 
each  end.  Turn  up  the  edge  of  the  tracing  paper  as  shown 
in  Fig.  22  and  apply  the  mucilage  or  paste  brush,  pressing  the 
edge  down  firmly  with  a  straight-edged  ruler  or  paper  knife. 
The  opposite  side  of  the  tracing  paper  is  treated  in  the  same 
way,  and  then  the  two  remaining  sides,  care  being  taken  to 
stretch  the  paper  carefully  by  pulling  the  edge  of  the  paper 
gently  with  the  tips  of  the  fingers,  before  the  weights  are 
put  on  the  straightedge. 

Any  superfluous  water  may  be  removed  with  a  blotter.  The 
whole  operation,  as  before  stated,  should  be  done  very  quickly, 
as  in  a  warm  room  the  paper  soon  dries. 

Mounting  Paper  for  Coloring. — Should  there  be  any  wash 
coloring  to  be  done  after  the  tracing  is  made,  it  is  usually 
done  on  the  back.  The  tracing  is  therefore  taken  up.  cutting 
close  to  the  pasted  edge,  so  as  to  leave  as  much  margin  as 
possible  for  the  second  mounting.    The  drawing  paper  is  also 


Pig.  22.    Mounting  Tracing  Paper. 

taken  off  the  board  and  a  clean  white  sheet  not  so  large  put  in 
place  of  it.  The  tracing  paper,  being  turned  over,  is  again 
mounted  to  the  board  as  previously  described,  care  being  taken 
to  get  no  paste  inside  the  cutting-off  line,  -which  should  have 
been  distinctly  marked.  While  the  paper  is  drying  the  colors 
can  be  mixed.  Allow  the  coloring  to  thoroughly  dry  before 
cutting  off  the  tracing,  which  should  be  done  with  a  sharp 
knife,  following  the  cutting-off  line  very  carefully. 

Mounting  Cloth  for  Tracing  or  Coloring. — The  process 
described  above  is  for  paper  tracings  only.  Cloth  can  be 
mounted  in  the  same  way  except  that  on  no  account  should  a 
damp  sponge  touch  it,  but  it  may  be  stretched  without  damp- 
ing it  at  all,  though  not  so  satisfactorily.  If  the  tracing  cloth 
is  put  in  a  cold  or  slightly  damp  place  over  night  it  can  be 
stretched  very  nicely,  using  a  thin  glue  instead  of  paste. 
When  one  edge  is  firmly  fixed,  the  other  should  be  pulled 
very  tight  and  extra  weights  put  on  the  straightedge  to  hold 
it  in  place  while  applying  the  glue  brush.  Mounting  for  color- 
ing is  done  the  same  way,  it  being,  of  course,  understood  that 
the  coloring  is  done  only  on  the  dull  side  of  the  cloth. 

Very  satisfactory  results  can  be  obtained  by  not  mounting 
tracing  cloth  at  all,  but  simply  using  a  number  of  iron  tacks 
driven  with  a  magnetized  hammer  elsewhere  described. 

Mounting  Blueprints,   Maps,    etc. — Blueprints,    maps,    draw 
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ings,  old  tracings,  etc.,  are  often  mounted  on  linen  or  cotton 
to  preserve  them.  The  linen  or  cotton  should  be  cut  larger 
by  several  inches  than  the  blueprint  and  a  drawing  board 
about  the  same  size  used.  Soak  the  linen  well  in  water,  rins- 
ing it  out  between  the  hands  until  all  the  superfluous  water  is 
squeezed  out,  when  it  should  be  unfolded  and  shaken  out. 
Lay  it  across  the  board  and  commence  tacking  one  edge,  begin- 
ning at  the  center  and  pulling  gently;  place  a  tack  about 
every  two  inches  along  the  edge  of  the  board,  as  shown  in 
Fig.  23.  The  other  half  of  the  same  edge  must  be  done  in  the 
same  manner.  The  opposite  edge  is  done  next,  stretching  the 
linen  well  each  time  before  a  tack  is  driven;  commence  at  the 
middle  as  before  and  work  toward  each  end.  The  two  remain- 
ing edges  are  done  in  exactly  the  same  manner,  and  all  is  now 
ready  for  the  paste,  which  should  be  prepared  for  use  before 
the  linen  is  stretched.  The  paste  can  be  made  either  of  starch 
or  flour.  A  sufficient  quantity  is  mixed  in  cold  water  to  about 
the  thickness  of  cream.  Hot  water  is  then  poured  over  it. 
gently  stirring  it  meanwhile;  the  whole  is  then  put  back  into 
the  saucepan  and  stirred  until  it  begins  to  boil  over,  when 
it  is  lifted  from  the  fire,  poured  back  again  into  the  basin, 
and  is  ready  for  use.  An  apron  of  some  kind  is  fastened 
around  the  neck  reaching  to  the  knees  to  protect  the  clothes 
from  getting  soiled.  Taking  some  of  the  paste  in  the  hand, 
slap  it  over  the  board,  rubbing  it  well  into  the  linen  with 
both  hands,  using  more  paste  if  required  until  the  whole  sur- 
face is  covered.  Now.  commencing  at  the  lower  edge  and  at 
the  left-hand  end.  holding  the  tips  of  the  fingers  close  together 
push  the  superfluous  paste  along  to  the  center  of  the  board 
as  you  travel  along  from  left  to  right.  Go  to  the  opposite 
side  of  the  board  and  do  the  same  thing,  forming  a  ridge  of 
paste  along  the  middle  of  the  board,  which  is  scraped  off  with 


Pig.  23.    Mounting  Blueprints  and  Maps  on  Linen. 

the  hand  into  the  basin.  With  both  hands  go  all  over  the 
bor.rd  again  until  the  paste  is  nice  and  evenly  spread  all  over 
the  linen. 

An  assistant  is  now  required.  The  blueprint  is  dampened 
on  the  back  with  a  sponge  and  placed  gently  in  correct  posi- 
tion on  the  linen.  One  half  is  to  be  pasted  at  a  time.  The 
assistant  holds  it  up  by  the  two  corners  at  an  angle  of  about 
30  degrees  while  with  a  large  blotter  in  one  hand  held  to  the 
print  you  rub  gently  but  firmly  over  it.  the  assistant  letting 
the  print  gently  yield  to  the  pressure  you  bring  to  bear  upon 
it.  Passing  over  to  the  other  half,  it  is  lifted  from  the  board 
and  then  treated  in  the  same  way.  Wherever  an  air  bubble 
appears  it  can  be  pricked  with  a  needle,  and  the  blotting  pad 
placed  over  it,  while  with  a  circular  sweep  of  the  other  hand 
you  press  it  firmly  to  the  board.  Should  any  obstruction  un- 
fortunately have  been  left  between  the  print  and  the  linen  a 
_  slit  can  be  made  in  the  former  and  the  obstruction  removed 
when  it  is  again  pressed  to  the  board. 

The  whole  should  thoroughly  dry  before  any  attempt  is 
made  to  tear  it  from  the  board.  Often  this  is  not  done  till 
the  following  day.  Cut  through  the  print  and  linen  with  a 
sharp  knife  along  the  cutting-off  line  all  around  the  board. 
Then,  lifting  the  corner,  pull  gently  but  firmly  in  a  slanting 
direction.  The  tacks  and  trimmings  are  then  removed  and 
the  board  cleared  away. 

The  case  of  a  blueprint  has  been  taken.  JIaps,  drawings, 
etc.,  are  done  in  precisely  the  same  manner. 

Before  the  print  is  taken  up  a  coat  or  two  of  clear  copal 
varnish  is  sometimes  applied  to  preserve  it  still  more. 

Mounting  Paper  to  Drawing  Board.~A  quick  and  very  satis- 
factory way  of  mounting  drawing  paper  to  the  board  instead 
of  using  tacks  is  resorted  to  by  many  draftsmen  in  the  fol- 
lowing manner: 

The  paper  is  laid  flat  on  the  board,  right  side  up.     A  mod- 


erate sized  sponge  filled  with  water  is  wiped  all  over  the 
surface  of  the  paper  within  an  inch  or  so  of  the  edge  all 
around.  The  superfluous  moisture  is  mopped  up  with  the 
sponge  and  the  edges  then  dampened. 

One  half  of  the  sheet  is  turne'd  precisely  over  the  other  half, 
edge  for  edge.  With  a  well-fillel  mucilage  brush  go  quickly 
around  the  three  edges  of  the  upturned  half  of  sheet,  and 
turning  it  over  again,  press  the  edges  firmly  to  the  board  with 
thumb  or  a  flat,  thin  stick.  Turn  the  other  half  of  the  sheet 
over  the  first  and  proceed  in  the  same  way.  When  thoroughly 
dry  the  paper  will  stretch  very  satisfactorily. 

Still  another  way  of  mounting  paper  is  to  lay  the  sheet 
down  ivrong  side  up  and  with  a  small  glue  brush  dipped  in 
liquid  glue  go  all  around  the  edge  of  the  paper  at  once. 
Quickly  sponge  all  over  the  surface  with  plenty  of  water,  keep- 
ing clear  of  the  glued  edge.  Having  mopped  up  the  super- 
fluous moisture  with  a  dry  sponge,  turn  the  paper  completely 
over  and  stretch  it  to  the  board  by  going  over  the  surface 
with  the  flat  of  the  hand  or  a  clean,  dry  duster,  working  from 
the  center  to  the  edges,  pressing  the  latter  all  around  firmly 
to  the  board  with  the  flat  of  the  thumb  or  a  thin,  flat  stick  or 
ruler. 

Either  of  these  methods  has  been  successfully  used  in 
many  oifices.  especially  architects,  but  for  important  work  the 
method  described  under  the  head  of  "Mounting  Tracing  Paper" 
and  illiistrated  in  Fig.  22  should  be  resorted  to. 


THE  APPLICATION  OF  FOUNDRY  BLOWERS. 

The  general  application  of  a  pressure  blower  of  the  fan  type 
to  a  cupola  is  too  well  known  to  require  description;  but 
certain  features  which  relate  to  its  efiiciency  often  escape 
attention.  The  proportions  of  a  pressure  blower  wheel  should 
theoretically  be  such  that  its  capacity  area  or  square  inches 
of  blast  shall  be  practically  equal  to  the  free  area  through 
the  fuel  and  iron  in  the  cupola,  less  the  influence  of  the  re- 
sistances of  piping,  tuyere  boxes,  fuel  and  iron.  These  re- 
sistances are  evidently  the  equivalent  of  just  so  much  re- 
duction in  area,  and  must  therefore  enter  into  any  considera- 
tion. But  it  is  manifestly  true  that  differences  in  the  length 
and  arrangement  of  piping  in  different  plants,  and  of  size, 
quantity  and  character  of  the  charges  in  the  same  plant, 
introduce  such  variable  conditions  that  it  is  impossible  to 
design  a  blower  of  any  type  that  shall  at  all  times  be  just 
exactly  proprotioned  to  the  work  to  be  done.  For  this  rea- 
son the  exact  power  required  to  operate  any  given  blower 
cannot  be  given  as  an  absolute  quantity,  but  can  only  be  de- 
termined when  all  of  the  conditions  are  known. 

It  is,  or  at  least  it  should  be,  customary  in  specifying  the 
pressure  required  to  operate  a  cupola,  to  refer  to  that  in  the 
windbox.  On  the  other  hand,  the  table  of  blower  speeds  pre- 
sented in  the  authoritative  catalogues  published  by  the  B.  F. 
Sturtevant  Co.  gives  1he  number  of  revolutions  necessary  to 
produce  the  given  pressure  at  the  fan  outlet  when  its  area 
is  within  the  capacity  of  the  blower.  Owing  to  losses  due 
to  transmission,  this  pressure  cannot  be  maintained  at  any 
more  or  less  distant  point,  such  as  the  windbox  of  the 
cupola,  unless  the  speed  of  the  fan  is  increased  sufficiently  to 
produce  an  excess  of  pressure  equal  to  the  transmission  loss. 

It  is  the  failure,  on  the  part  of  the  purchaser,  to  compre- 
hend this  fact,  and  to  make  due  allowance  for  transmission 
losses,  that  sometimes  results  in  too  low  a  pressure  at  the 
cupola,  and  in  unjust  charge  against  the  blower.  Large, 
straight  and  short  connections  from  blower  to  cupola  are  al- 
ways imperative  if  waste  of  power  is  to  be  avoided.  If 
changes  in  the  direction  of  the  piping  are  necessary,  they 
should  be  made  witn  as  large  a  radius  of  curvature  as  pos- 
sible. It  should  be  distinctly  understood  that  the  power  re- 
quired to  operate  a  fan  blower  is  proportional  to  the  area  of 
discharge.  If  this  area  be  reduced  to  zero,  by  the  closing  of 
the  blast  gate,  the  power  will  be  reduced  to  merely  that  due  to 
friction  of  the  machine  and  the  air  conflned  within  the  case. 
Too  often  it  is  claimed,  by  those  who  ought  to  know  better, 
that  closing  the  pipe  increases  the  power;  but,  as  power  is 
expended  only  when  air  is  moved,  the  fallacy  of  this  state- 
ment is  evident. 
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SHOP  PHOTOGRAPHY. 


H.  P.  FAIRFIELD. 


One  of  the  most  valuable  and  interesting  phases  of  picture- 
making  with  the  camera  is  what  is  commonly  termed  "shop 
photography";  that  is  to  say,  pictures  of  machinery  either  in 
operation  or  under  construction.  Where  a  machine  is  photo- 
graphed for  catalogue  purposes  it  is  usually  painted  and  posed 
for  the  occasion  and  can  be  put  in  a  selected  light.  Such 
work  as  this  does  not  properly  come  under  the  head  of  shop 
photography,  but  is  true  machine  portraiture. 

Technical  publications,  such  as  Machixery,  are  making  an 
increased  use  of  shop  photographs,  and  no  small  part  of  their 
popularity  is  due  to  the  willingness  to  use  camera  results. 
How  firmly  a  picture  fixes  a  result  in  your  mind!  Take  for 
example  a  "Weak  Steam  Fitting,"  shown  on  page  486  in 
Machinery  for  May,  1906.  The  eye  catches  this  at  once,  and 
it  is  doubtful  if  the  reader  can  ever  forget  the  result  of  a 
use  such  as  described.  Besides  this,  it  has  called  his  atten- 
tion to  what  he  may  expect  under  like  conditions.  Along 
this  same  line  may  be  noted  perhaps  hundreds  of  similar  cases 
where  the  camera  has  fixed  for  the  readers  a  record  of  some 
device  or  called  attention  to  some  happening  of  general  inter- 
est and  value.  As  an  example  of  what  the  camera  has  done 
for  the  manufacturer,  consider  the  advertising  matter  of,  say, 
the  Cincinnati  Milling  Machine  Co.  In  such  cases  as  this  the 
photographs  represent  the  manufacturers'  own  practice  and 
only  what  may  be  viewed  direct  by  a  visit  to  his  works,  if  this 
were  possible. 

In  machine  construction  of  certain  kinds,  the  camera  tells 
the  story  of  progress  to  those  interested  as  no  other  means 
can,  and  many  firms  use  such  records  on  work  being  built  or 
erected  or  going  forward  away  from  their  immediate  view. 
The  Brown  Hoisting  Mchy.  Co.,  of  Cleveland,  Ohio,  are  a 
notable  example  of  this  use  of  "shop"  or  "record  of  fact"  pho- 
tography. 

The  writer's  use  of  the  camera  began  about  fifteen  years 
ago  with  the  taking  of  several  views  of  a  wreck  due  to  a 
flywheel  explosion  in  a  wire  mill,  and  has  continued  with 
increasing  interest  till  the  present  time.  Photographs  have 
been  sought  wherever  anything  novel  occurred,  where  ma- 
chines were  in  use,  and,  in  fact,  whenever  a  record  of  fact  was 
desired.  Examples  of  old  and  interesting  machines  have  been 
sought  and  recorded,  and  in  this  manner  the  progress  of  the 
designer's  art  is  shown. 

To  the  readers  of  Machinery  it  is  probable  that  shop  pho- 
tography isj  most  interesting  from  the  aspect  of  its  appli- 
cation. 

First:     For  purposes   of   illustration   and   explanation   rela- 
tive to  what  may  be  expected  under  actual  working  conditions. 
Second:     Progress  of  construction  or  erection.     To  achieve 
satisfactory  results  in  either  field  requires  a  good  outfit  and 
much  careful,  painstaking  work. 

In  no  other  line  of  camera  work  will  conditions  relative  to 
a  proper  lighting  of  the  subject  be  worse  than  are  often  found 
in  shops,  when  one  considers  that  the  exposures  must  be 
made  just  as  things  are  found.  However,  satisfactory  results 
can  be  obtained  under  any  and  all  conditions  by  the  exercise 
of  good  judgment  and  a  knowledge  of  all  the  ins-and-outs  of 
photography. 

The  pages  of  technical  publications  show  that  nothing  is 
too  difficult  if  the  object  is  worth  attainment.  Pictures  are 
seen  which  have  been  made  with  the  camera  set  on  the  cylin- 
der of  a  steam  engine,  on  the  running  board  of  a  locomotive 
traveling  at  high  speed,  under  mills  with  the  camera  set  on 
thin  ice;  in  fact,  no  place  is  too  hot  or  too  cold  for  the  ambi- 
tious worker — "the  man  behind  the  gun" — if  he  is  provided 
with  a  suitable  outfit. 

A  camera  that  will  produce  negatives  of  a  size  ranging 
between  5x7  inches  and  8  x  10  inches  is  suitable  for  this  work 
and  should  have  a  bellows  draw  that  will  permit  the  use  of 
lenses  with  a  length  of  focus  equal  to  twice  the  long  side  of 
the  plate  used.  For  this  purpose  the  writer  prefers  to  use 
two  cameras,  one  of  5  x  7-inch  size  and  one  8  x  10  inches. 
The  use  of  wide  angle  lenses  must  also  be  considered  when 
the  camera  is  purchased,  as  it  should  be  possible  to  use  lenses 


with  a  length  of  focus  equal  to  or  less  than  the  short  side 
of  the  plate  used. 

While  the  camera  box  is  important,  it  is  to  the  lens  that 
we  must  look  for  the  picture,  and  a  good  set  of  lenses  is 
indispensable.  A  Zeiss  Convertible  VII.  A.  set  is  an  excel- 
lent lens  for  the  purpose,  as  the  doublets  are  made  up  of  two 
single  combinations  that  are  corrected  for  astigmatism,  spheri- 
cal abberation,  and  are  rectilinear  and  practically  perfect 
lenses  each,  when  used  alone.  When  used  as  a  doublet  the 
length  of  focus  shoiCd  approximate  the  long  side  of  the  plate 
they  are  used  on  and  the  single  combinations  should  have  a 
length  of  focus  equal  to  one  and  one-half  and  two  times  the 
length  of  the  long  side  of  the  plate.  In  addition  to  these, 
a  doublet  with  a  length  of  focus  equal  to,  or  less  than,  the 
short  side  of  the  plate  should  he  provided.  These  should  all 
be  fitted  to  interchange  in  a  good  "between  the  lenses"  shut- 
ter, provided  with  a  bulb  and  tube  sufficiently  long  to  permit 
standing  a  convenient  distance  from  the  camera  wihile  making 
the  exposure. 

The  picture  depends,  to  a  great  extent,  upon  the  view- 
point from  which  it  is  taken,  and  the  length  of  focus  of  the 
lens  used.  If  the  machine  is  taken  broadside  on,  the  effect 
is  usually  grotesque,  and  the  same  may  be  said  of  strictly  end 
views;  however,  as  the  operation  or  construction  to  be  photo- 
graphed will  seldom  admit  of  a  choice  of  views,  it  becomes 
largely  a  question  of  which  lens  to  use.  To  this  end,  hear  in 
mind  that  the  shorter  the  focus  of  the  lens  used  on  a  particu- 
lar plate,  the  more  the  perspective  is  magnified,  and  vice 
versa,  the  longer  the  focus  the  more  nearly  correct  is  the  per- 
spective. 

Little  can  be  done  relative  to  lighting,  as  the  light  must 
usually  be  taken  as  found;  however,  at  times,  a  choice  is 
possible,  and  something  may  be  said  on  this  point.  Bear  in 
mind  when  setting  up  the  camera:  o.  That  the  light  should 
not  come  from  the  front,  but  from  behind.  Strong  light  in 
front  must  be  screened  off.  b.  Strong  light  from  any  point 
is  to  be  avoided,  as  it  begets  heavy  shadows,  and  a  dull  or 
rainy  day  is  to  be  preferred  to  brilliant  sunshine,  unless  some 
means  for  screening  the  windows  is  provided,  c.  That  the 
light  which  enters  the  lens  should  be  reflected  light  coming 
from  the  surfaces  photographed,  and  that  the  dark  surfaces  and 
shadowed  portions  reflect  but  little  actinic  light.  Use  double- 
coated,  non-halation  plates,  expose  for  the  shadows  and  develop 
with  a  pyro  developer,  at  least  until  you  become  an  expert  oper- 
ator. Study  your  negatives  and  prints  for  the  lighting,  the 
effect  of  the  perspective,  the  length  of  exposure  given,  and  the 
development.  Keep  at  this  until  you  know  a  good  negative 
when  you  see  it,  also  how  to  produce  such  a  one;  study  the 
picture  upon  the  ground  glass  when  selecting  the  view  point 
and  lens  to  use,  as  that  represents  the  way  the  lens  sees  it. 

As  a  short  summing  up,  the  description  of  an  outfit  that 
has  been  in  use  for  four  years  and  was  bought  after  consider- 
able experience  with  various  combinations,  may  place  the  sub- 
ject before  the  reader  most  clearly.  The  camera  box  is  known 
as  a  5  X  7-inch,  and  has  all  the  usual  adjustments,  with  a  bel- 
lows sufficiently  long  for  any  of  the  lenses  of  a  No.  8  Zeiss 
convertible  lens  ground  by  the  Bausch  &  Lomb  Co.  Used  as 
a  doublet,  the  focus  is  7  inches;  front  combination,  14  inches: 
back  combination,  Ili4  inches;  which  interchange  in  a  Bausch 
&  Lomb  shutter  lens  of  4%-inch  focus.  The  tripod  is  of  the 
single-slide  type,  heavy  enough  to  be  rigid  and  stable  under 
severe  conditions,  even  when  used  to  carry  an  8  x  10-inch  box. 
This  outfit  is  practically  duplicated  in  the  8  x  10  size,  as  a 
10-inch  focus  lens  is  used  upon  an  8  x  10-inch  plate  and  a  19- 
inch  focus  wherever  the  conditions  will  permit.  A  study  of 
camera  catalogues  will  teach  the  user  that  there  are  many 
helps  in  the  line  of  simplifying  his  labors  if  his  means  will 
allow  of  their  purchase.  For  instance,  a  flash-lamp  outfit  is  a 
great  help  in  dark  situations,  but  it  needs  to  be  used  with 
good  judgment  and  a  knowledge  of  its  limitations  or  the  re- 
sults will  be  grotesque.  Do  not  buy  an  advertised  help  until 
you  know  something  of  it,  and  then  only  when  you  can  see  its 
value  in  your  own  work.  Study  up  on  lighting,  chemistry  of 
the  developing  and  printing  processes,  the  design,  construc- 
tion, and  physics  of  photographic  lenses  and  ever  stand  ready 
to  honestly  compare  your  work  with  that  of  other  workers, 
aiming  at  improvement  always. 
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PORTABLE  TOOLS  FROM  EUROPE. 

Portable  tools  have  been  brought  to  a  high  state  of  de- 
velopment in  Europe  and  are  widely  used  for  general  manu- 
facturing.   Advantage  has  been  taken  of  the  electrical  drive 


in  many  ways,  for  various  purposes  and  with  the  leading 
idea  to  reverse  the  ordinary  practice;  instead  of  carrying 
heavy  work  to  the  machine  tools,  where  it  has  to  be  set  up 
and    fastened    for   machining    and    removed    again    after    the 


work  is  done,  effective  tools  working  with  utmost  precision 
are  brought  to  the  piece  and  attached  to  same,  the  machining 
is  done  with  or  without  jigs  in  one  setting.  This  always 
saves  time  and  in  a  great  many  cases  operations  can  be  per- 
formed with  these  tools  that  would  otherwise  require  special 
and  costly  machines. 

It   was   the   general   custom  to  use   portable   tools   only   in 
places  where  no  other  means  were  available,  where  a  bracket 


Fig.  3.    Capitalne  large  size  Portable  Milling  and  DriUing  Tool. 

or  similar  part  had  to  be  attached  which  was  not  provided  for 
on  the  drawing  and  in  other  such  instances.  With  the 
European  tools  it  is  different,  they  count  just  as  much  in  the 
process  of  manufacture  as  any  stationary  machine  with  the 
only  difference  that  they  are  more  adaptable. 

The  milling  and  drilling  tools  illustrated  consist  mainly 
of  a  work  spindle,  driven  by  means  of  a  telescopic  shaft 
from  a  portable  electric  motor.  This  spindle  may  be 
clamped  to  a  jig  or  to  the  work  itself  by  means  of  a  very 
simple  device.  Fig.  1  shows  a  drilling  spindle  suspended: 
Fig.  2  a  drill  spindle  clamped  to  a  slotted  base.  A  series  of 
holes  is  drilled  into  a  flat  plate,  by  clamping  the  base  A, 
Fig.  4,  to  the  plate  by  means  of  a  screw-clamp  c  and  after 


Pig.  4.    Showing  Us* 
als 


!  DriUing; 


one  hole  is  drilled  this  is  used  to  hold  the  base  with  a  bolt. 
From  the  illustrations  can  be  seen  that  the  drill  is  guided  by 
a  suitable  bushing  i,  close  to  the  hole,  which  in  combination 
with  the  fiat  base  A  insures  a  perfectly  true  and  accurate 
drilling.  The  same  cut  shows  in  the  upper  view  how  bosses 
inside  of  side  frames  may  be  finished  with  the  same  appar- 
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and  clamping  one  of  the  larger  spindles  to  it.  By  providing 
two  upright  posts  on  a  floorplate.  Fig.  8,  it  serves  as  an  effi- 
cient horizontal  boring  machine.  Fig.  9  shows  a  portable 
spindle  clamped  to  a  jig,  c,  for  drilling  the  holes  &  and  milling 
the  valve  seats  a  in  one  operation. 

Another  application  of  this  system  of  portable  tools  is  the 
boring  of  large  cylinders.  The  boring  bar  of  Fig.  11  is  prin- 
cipally used  for  boring  locomotive  cylinders  in  place;  it  may 
be  used  for  any  length  of  cylinder  as  the  spindle  .length  is 
unlimited.  The  feed  and  stop  are  automatic,  by  means  of 
two  rollers  pressing  against  opposite  sides  of  the  boring  bar; 


pig.  5.    Large  Size  Portable  Mining  and  DrUllng  Tool. 

atus.  When  very  deep  holes  are  to  be  drilled,  or  the  hole. 
which  is  to  be  drilled  is  some  distance  away  from  a  suitable 
place  for  clamping  the  base,  the  drill  spindle  can  be  length- 
ened indefinitely,  by  moving  a  pin  in  its  upper  end  from  hole 
to  hole,  as  may  be  seen  from  Figs.  1  and  2.  The  larger  port- 
able spindles  are  provided  with  automatic  feed  and  stop, 
which  permits  drilling  or  milling  under  any  angle.  Figs  5 
and  5a,  which  illustrate  this,  also  illustrate  to  what  large 
dimensions  these  tools  are  built.  Fig.  6  is  the  same  tool  at 
work  drilling  a  big  dynamo  frame.  These  large  sizes  are  sus- 
pended and  balanced,  but  the  smaller  ones  can  easily  be  lifted 
by  one  man. 

A  few  more  illustrations  will  show  the  general  adaptability 
of  the  system.  A  special  base  with  slide-rest  is  provided 
for  milling  seats  with  toothed  or  other  milling  cutters.  Fig.  7, 


Fig.  5a.    Large  Size  Portable  Mining  and  Drilling  Tool. 

these  are   driven  by  a  worm  gear.     Figs.   10  and  12   show  a 
similar  tool  for  boring  and  facing  gas  engine  cylinders. 

A  special  tool  for  milling  steam  ports  in  Corliss  engine 
valve  chests  and  which  also  is  driven  by  a  telescopic  shaft 
and   electric  motor,   is   illustrated   In   Figs.    13   and   14.     The 


Fig.  6.    In  Use  Boring  Holes  in  a  Large  Dyna 
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Fig.  7.    Milling  Tool  provided  with  Slide-rest. 

carriage  B  moves  in  the  groove  of  tbe  tube 
A  automatically,  being  driven  by  spindle 
D  and  a  sliding  helical  wheel  which  meshes 
into  the  pinion  on  the  milling  spindle  C. 
The  transverse  adjustment  is  accomplished 
by  a  long  wrench  p  from  the  outside,  turn- 
ing shaft  o,  which  transmits  its  motion  by 
a  worm  and  wheel  to  the  adjusting  screws 
c  and  e.  The  parallel  milling  of  the  ports 
is  secured  by  two  eccentric  discs  E,  which 
fit  Into  the  bore  of  the  valve  chests. 

There  are  many  more  applications  of 
these  tools  for  special  purposes,  of  which 
we  have  shown  a  few.  The  designers  and 
builders  of  these  tools  are  Messrs.  Emil 
Capitaine  &  Co.,  Frankfort-on-the-Main, 
Germany,  and  Mr.  M.  Joachimson,  14 
Church  Street,  New  York,  is  their  Ameri- 
can representative.  The  De  La  Vergne  Ma- 
chine Co.  recently  installed  a  number  of 
these  tools  in  their  shops  and  others  are  in  — j. 
preparation. 


A  new  bridge  of  imposing  dimensions  will  be  built  across 
the  St,  Lawrence  river  at  Montreal  in  the  immediate  future. 
It  will  be  a  cantilever  bridge  with  a  main  span  1.500  feet  long, 
150  feet  above  the  water.  The  bridge  will  have  accommoda- 
tion for  railway  and  trolley  tracks,  as  well  as  for  horse  and 
passenger  traflSc.  From  end  to  end  the  bridge  will  be  two  and 
a  half  miles  in  length. 


TECHNICAL  EDUCATION  IN  EUROPE. 
In  his  article  ".An  Experiment  in  Industrial  Engineering," 
in  the  September  issue  of  M.^ciiinery  (Engineering  Edition), 
Mr.  Alexander  expresses  the  belief  that  the  efforts  which  the 
General  Electric  Co.  and  other  concerns  are  putting  forth  to 
train  boys  in  various  trades,  must  be  considered  "as  experi- 
ments only,  highly  important  as  an  immediate  remedy;  but 
these  are  experiments  which  the  state  ought  to  watch  with  a 
deep  interest,  in  order  to  draw  therefrom  proper  conclusions 
as  a  foundation  on  which  to  build  the  right  system  of  indus- 
trial education,"  He  expresses  his  belief  that  the  public 
school  system  should  adapt  itself  to  modern  industrial  condi- 
tions by  at  least  starting  boys,  who  are  to  work  with  their 
hands  for  a  living,  in  the  way  of  gaining  familiarity  and 
efficiency  in  the  handling  of  the  tools  which  they  are  to 
employ  when  they  leave  the  school  and  enter  the  factory. 
The  extent  to  which  this  idea  has  been  carried  in  some  con- 
tinental  countries  is  a  matter  of  record.     We  were  given  a 


Fig.  8.    tJse  of  Portable  Tool  i 


.  Boring  Machine 


fresh  and  vivid  impression  of  this  condition,  however,  in  a 
recent  conversation  with  Mr.  Arthur  Williston,  the  director 
of  the  Department  of  Science  and  Technologv'  in  Pratt  In- 
situte.  Mr.  "W'illiston  has  just  returned  from  an  extended 
visit  to  the  various  trade  and  technical  schools  of  Europe. 

The  population  of  Switzerland,  for  instance,  is  3,315,000; 
that  of  Massachusetts  is  slightly  over  3,000,000.  Switzerland, 
which  we  are  accustomed  to  think  of  as  primarily  a  land  of 
wild  mountains  and  unfertile  soil,  with  the  fleecing  of 
tourists  as  its  chief  industry,  has  within  its  boundaries  over 
300   technical   schools   of   various    grades.     The   data   for   the 


Ftg.  9.   In  tJse  In  a  Jig,  Borinff  and  MOllng  Valve  Seats  i 


Fig.  13.    Portable  Tool  for  MiUing  the  Ports  of  Corliss  Engine  Cylinders. 

number  in  Massachusetts  are  not  at  hand  for  the  moment, 
but  whoever  is  at  all  acquainted  with  this  most  highly  de- 
veloped of  our  manufacturing  commonwealths  would  hesitate 
to  put  the  number  at  more  than  10  or  15  per  cent  of  that 
given  for  its  European  rival.  The  figures  given  for  Switzer- 
land include,  of  course,  institutions  of  all  grades — trade 
schools,  elementary  and  higher  technical  schools,  and  engineer- 
ing colleges.  One  of  these  latter,  the  Folytechnikum  of  Zurich, 
compares    in    equipment   and    number    of   students   with   our 
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Pig.  lO.    Portable  Boring  Machine  for  Qas  Engine  Cylind. 


Pig.  12.    Portable  Boring  Machine  for  Engine  Cyllnde 


Fig.  14.    Detail  of  Portable  Tool  for  Drilling  Corlise  Engine  Cylinders, 


great  engineering  schools,  and  ranlis  -tt-ith  the  Massachusetts 
Institute  of  Technology  in  the  excellence  of  its  work.  With 
this  as  the  culminating  point,  the  list,  widening  as  it  descends, 
embraces  schools  of  various  characters  of  the  grade  that  Mr. 
■Williston   calls   "technical   schools,"   of  which   Pratt   Institute 


and  a  few  others  are  the  only  representatives  in  this  country. 
Of  these  Switzerland  has  many;  they  prepare  men  for  fore- 
manships,  positions  as'  mechanical  and  architectural  draftsmen, 
etc.  Below  this  rank  come  the  elementary  technical  schools 
and  the  trade  schools.     Some  of  these  are  of  great  size  and 
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wide  reputation,  while  others  teach  but  a  single  trade  and 
have  perhaps  only  a  single  instructor,  being  located  in 
the  midst  of  the  district  employing  the  class  of  labor  which 
the  school  Is  intended  to  furnish.  One  of  those  visited,  a 
cabinet-maker's  school,  had  only  one  instructor  and  twenty-five 
or  thirty  boys,  but  the  artistic  quality  and  finish  of  the  work 
turned  out,  most  of  which  was  designed  as  well  as  executed 
by  the  students,  was  really  marvelous.  Institutions  of  this 
kind  are  almost  unknown  in  this  countrj';  except  for  the  small 
horological  schools  which  are  to  be  found  in  some  of  the 
watchmaking  centers,  we  cannot  call  to  mind  an  American 
parallel.  Descending  to  the  lowest  grade,  the  elementary  trade 
or  industrial  schools  are  found  everywhere.  Boys  in  the 
towns  learn  to  use  tools  with  the  same  facility  that  American 
children  are  taught  to  reckon  interest  on  promissory  notes, 
and  this  is  done  without  sacrificing  much  of  what  we  consider 
necessary  to  the  boy's  education. 

The  still  more  highly  developed  German  system  of  instruc- 
tion provides  for  the  "continuation  school."  When  the  boy 
is  graduated  from  what  corresponds  to  the  grammer 
school  he  has  two  paths  open.     He  may,  if  he  possesses  the 


the  work  more  than  S.OOO  cutting  edges.  The  total  weight  of 
this  tap  is  357  pounds.  For  comparison,  a  1-inch  hob  tap  is 
shown  on  the  side  of  the  largest  tap. 

The  manufacturing  of  these  taps  presented,  of  course,  no 
new  principles,  but  that  difficulties  were  encountered,  particu- 
larly when  hardening  these  large  pieces  of  tool  steel,  is  easily 
apprehended.  The  successful  performance  of  the  hardening 
operation  is  indicative  of  the  efficiency  of  the  methods  em- 
ployed in  the  manufacture  of  "small"  tools  on  a  large  scale. 
In  this  connection  it  may  be  appropriate  to  mention  that  during 
the  last  few  years  the  size  of  "small  tools"  has  increased 
decidedly,  and  that  many  a  time  the  name  does  not  seem  to 
suit  the  object.  Inserted  blade  milling  cutters,  30  inches  in 
diameter  and  even  larger,  and  gangs  of  interlocked  cutters 
with  40  inches  width  of  face  are  frequently  encountered.  The 
introduction  of  large  size  milling  machines  has  made  the 
requirements  for  a  different  type  of  milling  cutters  than  those 
used  only  a  few  years  ago  imperative,  and  in  almost  all  the 
branches  of  the  small  tool  manufacture  there  is  a  tendency 
to  increase  the  sizes  of  the  tools  used  above  the  limits  of 
former  years. 


Large  Hob  Taps. 


inclination  and  the  moderate  means  necessary,  continue  his 
education  in  the  higher  technical  schools  with  the  idea  of 
becoming  an  engineer;  or  he  may  leave  school  and  go  to  work 
in  a  factory,  serving  an  apprenticeship  in  some  trade.  If  he 
chooses  the  latter  course,  however,  he  is  not  by  any  means 
through  with  his  education.  He  is  required  by  law  to  attend 
this  "continuation  school'  held  evenings  for  six  days  in  the 
■week,  usually,  with  five  hours  on  Sunday.  This  lasts  from  two 
to  four  years  longer.  His  time  is  largely  taken  up  with 
subjects  having  some  bearing  on  his  business  during 
the  day,  so  it  all  makes  toward  his  efficiency  as  a  work- 
man. The  result  of  this  completeness  of  education  might  pos- 
sibly be  somewhat  disquieting  to  an  American  young  man, 
arousing  in  him  ambitions  which  there  would  be  ho  oppor- 
tunity to  fulfill.  Whether  this  would  be  so  here,  or  not,  in 
Germany  with  German  workman  it  is  fast  bringing  that  coun- 
try to  the  premier  position  in  industrial  competition.  All  the 
work  which  these  engineers,  draftsmen  and  mechanics  are 
doing  has  to  be  done  under  any  circumstances,  and  the 
question  is,  shall  it  be  done  by  men  who  know  merely  the 
barest  superficial  rudiments  of  the  business  they  are  engaged 
in,  or  shall  it  be  done  by  men  intelligently  educated,  even 
over-educated,  for  the  work  they  have  to  do.  In  Germany 
they  have  chosen  the  latter  alternative  and  they  seem  to  have 

chosen  wisely. 

*     *     * 

LARGE  HOB  TAPS. 

The  accompanying  halftone  shows  a  series  of  taps  which 
in  all  probability  are  the  largest  hob  taps  ever  manufactured. 
These  taps  were  recently  made  by  the  Pratt  &  Whitney  Co., 
Hartford,  Conn.,  and  are  to  be  used  for  oil  well  casings.  The 
two  largest  taps  in  the  series  measure  12  and  12%  inches  in 
diameter,  respectively.  The  threaded  portion  of  the  largest 
hob  tap  is  10  inches  long,  and  has  eight  threads  to  the  inch. 
This  tap  is  provided  with  104  flutes,  the  land  and  the  fiute 
being  each  about  3-16  inch  wide,  and  if  the  tap  were  forced 
entirely  through  a  piece  of  metal,  it  would  thus  present  to 


THE  ULTIMATE  DEVELOPMENT  OP  THE 
AUTOMATIC  MACHINE. 
When  describing  a  visit  to  a  typewriter  factory,  a  cotton 
mill,  or  any  other  place  where  automatic  machinery  is  in  evi- 
dence, the  magazine  writer  always  speaks  of  it  as  possess- 
ing "an  intelligence  almost  human."  What  the  possibilities 
are  in  the  development  of  these  machines  toward  the  point 
where  they  will  think  for  themselves,  it  is  hard  to  say;  even 
now  they  may  be  arranged  to  perform  selective  functions, 
guiding  their  action  in  accordance  with  the  momentary  condi- 
tion of  the  materials  they  are  working  on.  Many  years  ago 
Bulwer  Lytton,  in  his  book,  "The  Coming  Race,"  suggested 
the  possibility  of  the  time  when  the  problem  of  social  in- 
equality would  be  solved  by  the  employment  of  automatons  as 
servants,  these  mechanisms  being  guided  by  the  telepathic  com- 
munication to  them  of  the  desires  of  their  masters.  Perhaps 
this  is  an  idle  dream,  but  the  writer  lays  claim  to  having 
discovered  in  an  automatic  machine  an  approach  to  one,  at 
least,  of  the  attributes  of  a  human  being — conscience.  Each 
evening  in  returning  home  from  the  office  he  is  confronted  by 
a  penny-in-the-slot  chewing  gum  machine  which  has  tempted 
him  more  than  once  to  try  the  result  of  inserting  a  coin  in 
the  opening,  with  the  hope  of  obtaining  value  received  for 
what  he  has  given  up.  He  has  been  invariably  disappointed 
In  this  experiment.  The  other  evening  as  he  stood  glowering 
at  the  machine,  soured  by  the  memory  of  past  misfortunes, 
his  imagination  could  almost  conceive  that  it  was  writhing 
under  the  withering  scrutiny.  Giving  the  plunger  a  vindictive 
jab,  merely  to  express  his  feelings,  without  putting  in  the 
cent  as  on  former  occasions,  what  was  his  surprise  to  see  the 
panic-stricken  machine  shoot  a  chocolate  caramel  out  at  him 
through  the  opening,  and  then — 0,  culmination  of  wonders! 
Two  metallic  tinkles,  one  after  the  other,  announced  the 
giving  up  of  two  of  the  numerous  cent  pieces  which  had  been 
unavailingly  surrendered  to  it  from  time  to  time.  "Thus  con- 
science doth  make  cowards  of  us  all."  May  be  the  time 
is  coming  when  this  will  apply  to  machines  as  well  as  to  men. 
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DRILL  JIGS.-l. 


E.  R.  MARKHAM. 


Drill  jigs  are  used  in  drilling  lioles  which  must  be  accu- 
rately located,  both  in  relation  to  each  other  and  to  certain 
working  surfaces  and  points;  the  location  of  the  holes  is 
governed  by  holes  in  the  jig  through  which  the  drill  passes. 
The  drill  must  fit  the  hole  in  the  jig  to  insure  accuracy  of 
location.  AVhen  the  jig  is  to  be  used  in  drilling  many  holes, 
the  steel  around  the  holes  is  hardened  to  prevent  wear.  If  ex- 
treme accuracy  is  essential,  or  the  jig  is  to  be  used  as  a 
permanent  equipment,  bushings  made  of  steel  and  hardened 
are  used  to  guide  the  drills. 

The  design  of  a  jig  should  depend  altogether  on  the  char- 
acter of  the  work  to  be  done,  the  number  of  pieces  to  be 
drilled,  and  the  degree  of  accuracy  necessary  in  order  that 
pieces  drilled  may  answer  the  purpose  for  which  they  are 
intended.  When  jigs  are  to  be  turned  over  and  moved  around 
on  the  drill  press  table  they  should  be  designed  to  insure  ease 
and  comfort  to  the  operator  when  handling,  and  should  be 
made  as  light  as  is  consistent  with  the  strength  and  stiffness 
necessary.  Yet.  we  should  never  attempt  to  save  a  few  ounces 
of  iron,  and  thereby  render  the  jig  unfit  for  the  purpose  we 
intend  to  use  it.  The  designer  should  see  that  the  jig  is 
planned  so  that  work  may  be  easily  and  quickly  placed  in  and 
taken  out,  and  that  it  can  be  easily  and  accurately  located 
in  order  to  prevent  eventual  mistakes.  As  it  is  necessary  to 
fasten  work  in  the  jig  in  order  that  it  may  maintain  its  cor- 
rect position,  fastening  devices  are  used;  these  should  allow 
rapid  manipulation,  and  yet  hold  the  work  securely  to  pre- 
vent a  change  of  location.     Yet,  while  it  is  necessary  to  hold 


Plga.  1  and  2.    Work  with  Burr  and  Grooved  Part  of  Jig  to  correspond. 

work  securely,  we  should  not  use  fastening  devices  which 
spring  the  work,  or  the  holes  will  be  not  only  improperly 
located,  but  they  will  not  be  true  with  our  jvorking  surfaces 
or  with  each  other.  When  finishing  the  surfaces  of  drill  jigs 
and  similar  devices  used  in  machine  shops,  the  character  of 
the  finish  depends  entirely  on  the  custom  in  the  shop;  for 
while  in  some  shops  it  is  customary  to  finish  these  tools  very 
nicely,  removing  every  scratch,  and  producing  highly  finished 
surfaces,  in  other  shops  it  is  not  required,  neither  is  it 
allowed,  as  it  is  considered  a  waste  of  time  and  an  unneces- 
sary item  of  cost. 

When  making  drill  jigs  we  must  discriminate  between  meas- 
urements that  must  be  exact,  and  those  not  requiring  extreme 
accuracy;  it  is  not  generally  allowed  to  spend  the  amount  of 
time  necessary  to  locate  a  hole  within  a  limit  of  variation  of 
0.0001  inch  or  even  closer,  if  a  variation  of  1-16  inch  is  insig- 
nificant. But  if  the  holes  must  be  located  exact  as  to  meas- 
urements, it  is  necessary  to  work  as  accurately  as  possible, 
and  time  cannot  be  considered  a  factor,  provided  a  man  im- 
proves every  minute.  Yet  the  fact  that  extreme  accuracy 
must  he  observed  does  not  warrant  a  jigmaker  existing  time. 

Before  starting  to  work  on  tools  of  this  character,  the  work- 
man should  first  carefully  look  over  his  drawing,  making 
himself  thorou.e;h]y  familiar  with  the  construction,  and  mak- 
ing sure  that  the  measurements  given  are  correct;  if  in  doubt 
about  anything,  consult  the  foreman,  or  the  draftsman — ac- 
cording to  the  custom  in  the  shop — in  order  that  every  detail 
may  be  thoroughly  understood,  or  that  any  mistake  made  in 
the  drawing  may  be  rectified.  A  very  poor  policy  is  carried 
out  in  some  shops.  The  drawing  department  and  the  shop 
seem  to  be  at  "loggerheads"  with  each  other,  and  are  con- 
stantly on  the  lookout  for  points  on  which  to  trip  each  other. 


This  condition  should  not  be  allowed,  as  both  departments 
are  paid  by  the  company  to  work  for  the  interest  of  the  firm, 
and  not  to  hunt  for  chance  to  harm  each  other;  and  if  best 
results  are  to  be  attained,  there  must  be  a  correlation  of  de- 
partments, which  condition  cannot  exist  where  there  is  jeal- 
ousy or  a  desire  to  harm  one  another.  The  draftsman  should 
always  be  ready  to  give  any  information  wanted  in  the  shop, 
and  should  also  gladly  correct  any  errors  his  attention  is 
called  to.  I  remember  at  one  time  a  draftsman's  attention 
being  called  to  an  apparent  error  in  a  drawing;  instead  of 
explaining  matters  to  the  toolmaker  he  informed  him  that  his 
only  concern  lay  in  making  the  piece  he  was  working  on 
exactly  as  the  drawing  called  for,  and  if  it-  proved  wrong  it 
was  none  of  his — the  workman's — affairs;  he  was  paid  simply 
to  follow  instructions,  and  it  was  the  business  of  the  draw- 
ing   room    to    give    the    necessary    instructions.      In    making 


Fig.  3  Fig.  4  .'"'^'^    . 

Figs.  3,  4  and  5.    Means  for  Locating  Work  In  Jigs. 

the  drawing  the  draftsman  had,  in  order  to  save  time,  shown 
several  screws  as  being  without  threads;  they  were  made  of 
the  proper  size  and  length,  with  slotted  heads,  yet  without 
threads,  the  draftsman  knowing  that  the  toolmaker  would 
know  what  was  wanted.  The  latter,  however,  was  offended, 
and  in  order  to  get  square  for  his  recent  snub  he  made  the 
"screws"  as  represented  on  the  drawing,  fitted  them  to  the 
holes  and  drove  them  home.  When  it  was  discovered,  and 
he  was  questioned  about  it,  he  told  what  the  draftsman  had 
said  to  him,  and  said  he  had  followed  his  instructions  im- 
plicitly. I  need  not  tell  you  that  he  was  discharged,  and 
think  every  fair-minded  man  will  agree  that  he  should  have 
been;  but  I  think  the  draftsman  should  have  been  made  to 
go  with  him  for  creating  a  feeling  of  antagonism  rather  than 
of  good  will  toward  himself.  Many  times  one  draftsman  is 
puzzled  to  understand  a  drawing  made  by  an  equally  good 
man,  especially  so  if  the  work  is  foreign  to  him;  and  a  shop 
man  who  may  not  be  very  well  versed  in  reading  drawings — 
yet  be  an  excellent  workman — may  easily  get  puzzled  when 
he  attempts  to  read  a  drawing  of  work  he  is  not  familiar 
with. 

While  the  above  does  not  relate  to  toolmaking  in  the  strict 
sense  of  thr?  term,  yet  it  seems  advisable  to  speak  of  it,  as 
the  condition  is  altogether  too  common. 

It  is  necessary  ,  when  designing  tools  of  any  character, 
whether  they  be  cutting  tools  or  fixtures  for  holding  work 
while  machined,  to  make  provision  for  the  chips.     These  are 


Fig.  6.    Method  of  Locating  Work  in  Jigs. 

liable  to  get  into  drill  jigs,  and  despite  ordinary  care  get 
under  the  work  or  between  it  and  the  locating  points.  In 
order  to  do  away,  so  far  as  possible,  with  this  tendency,  it  is 
advisable  to  cut  away  as  much  of  the  seating  surface  as  can 
be  spared,  and  to  locate  stops  away  from  the  seating  sur- 
face if  possible.  The  seating  surface  should  be  smooth 
enough  so  that  chips  will  not  adhere  to  it,  and  so  that  waste 
will  not  stick  to  it,  but  it  should  not  be  a  polished  surface,  as 
we  would  in  all  probability  get  it  out  of  true  if  we  attempted 
to  polish  it.  If  chips  are  allowed  to  get  under  the  work  it 
will  not  be  drilled  true;  that  is,  the  holes  will  not  be  at  the 
proper  angle  with  the  working  surface,  and  consequently  the 
piece  will  be  unfit  for  most  purposes. 

Many  operations  of  machining  are  almost  sure  to  throw  a 
burr  on  one  side  of  the  piece,  and  in  shops  where  quantities 
of  work  of  the  same  kind  are  machined,  men  or  boys  are  kept 
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busy  removing  these  burrs  in  order  that  they  may  not  inter- 
fere with  the  proper  seating  of  the  pieces  during  the  suc- 
ceeding operations.  While  the  operation  of  removing  the 
burr  on  a  single  piece  of  work  may  not  incur  great  cost,  yet 
when  thousands  of  pieces  are  machined  each  day,  the  aggre- 
gate cost  constitutes  quite  an  item  of  expense,  and  the  suc- 
cessful manager  is  he  who  so  far  as  possible  eliminates  the 
small  items  of  expense,  knowing  that  many  small  items  of 
expense  amount  to  a  large  item  in  the  aggregate.  Not  only 
is  the  operation  of  burring  expensive,  hut  as  the  class  of  help 
usually  employed  to  do  this  work  is  unskilled,  surfaces  are 
many  times  left  in  a  condition  anything  but  satisfactory. 
As  a  consequence,  the  surfaces  of  Jigs,  milling  machine  fix- 
tures, etc..  are  many  times  cut  away  to  receive  these  burrs, 
thus  doing  away  with  the  necessity  of  burring,  and  it  many 
times  happens  that  subsequent  operations  remove  the  burrs. 
In  Fig.  1  is  shown  a  piece  of  work  having  a  burr  thrown  out 
at  a,  while  Fig.  2  represents  a  surface  cut  away  to  receive  the 
burr. 

When  we  wish  to  drill  two  holes  a  given  distance  apart, 
the  location  of  the  holes  is  obtained  by  means  of  a  pair  of 
dividers  set  to  a  scale.  The  location  is  obtained  and  prick 
punched,  after  which  the  holes  are  drilled.  This  method 
answers  nicely  when  one  piece  is  to  be  drilled,  and  precise 
measurements  need  not  be  observed.  If  it  is  necessary  to 
drill  ten  thousand  pieces,  then  this  becomes  a  costly  method 
and  the  work  can  be  done  more  cheaply  if  a  jig  is  made  to 
hold  the  pieces.  The  jig  must,  of  course,  have  holes  the  size 
of  the  drill,  which  are  properly  located.  By  the  use  of  the 
jig  the  cost  of  drilling  is  but  a  fraction  of  what  it  would  he 
if  the  holes  were  located  by  dividers,  and  the  surface  prick 
punched  as  described. 

A  factor  which  must  be  considered  is  the  ccst  of  the  jig. 
If  the  cost  of  the  jig  plus  the  cost  of  drilling  would  exceed 
the  cost  if  the  pieces  were  first  prick  punched  and  drilled  as 
formerly  described,  then  the  making  of  the  jig  would  not  be 
considered  unless  a  greater  degree  of  accuracy  was  neces- 
sary than  would  be  liable  to  be  the  result  of  the  method  men- 
tioned. When  a  jig  is  to  become  a  permanent  part  of  the 
equipment  of  a  shop,  its  first  cost  is  not  so  much  a  matter 
of  consideration  as  when  only  a.  limited  number  of  pieces  are 
to  be  drilled.  Yet  no  unnecessary  expense  should  ever  be 
allowed. 

Many  times  when  only  two  pieces  are  to  be  drilled  which 
must  be  exactly  alike  as  regards  location  of  holes,  it  is 
cheaper  to  make  a  simple  jig  than  to  attempt  to  drill  them 
by  any  of  the  methods  commonly  used  in  machine  shops.  In 
such  a  case  the  jig  may  be  made  from  a  piece  of  cast  iron  or 
other  material  which  may  happen  to  be  on  hand,  the  holes 
being  carefully  laid  off  and  drilled.  This  jig  makes  it  possible 
to  drill  the  holes  in  both  pieces  exactly  alike  as  to  location. 
When  using  a  jig  of  this  description  it  is  possible  to  locate 
the  holes  near  enough  for  most  work  by  ordinary  measure- 
ment. If  many  pieces  were  to  be  drilled,  it  would  be  neces- 
sary to  provide  locating  points  so  that  the  pieces  could  be 
placed  in  the  jig,  and  the  essential  surfaces  brought  against 
these.  The  means  of  locating  may  be  pins,  as  shown  in 
Fig.  3,  or  a  shoulder  and  a  pin,  as  in  Fig.  4.  If  pins  are  used, 
they  should  be  so  located  that  the  bearing  surfaces  may  be 
worked  flat,  as  shown,  to  prevent  wear,  and  also  to  do  away 
with  a  tendency  to  press  into  the  surfaces  of  the  work.  If 
flat  shoulders  are  used  they  should  be  cut  away,  as  shown  in 
Fig.  5.  to  do  away  so  far  as  possible  with  a  liability  of  dirt 
or  chips  getting  between  them  and  the  work.  Then,  again, 
if  the  working  edges  of  the  pieces  of  work  are  not  exactly 
true,  it  would  be  impossible  to  properly  locate  by  pressing 
them  against  true  locating  surfaces  which  extend  the  whole 
length. 

WTien  work  is  of  irregular  contour  that  could  not  be  prop- 
erly located  by  bringing  it  against  two  locating  surfaces  it  is 
possible  to  provide  a  locating  device  which  bears  against  all 
the  surfaces,  as  shown  in  Fig.  6.  This  method,  however,  is 
hardly  to  be  advocated  for  most  work,  as  it  necessitates  exact- 
ness of  measurement  and  shape  on  all  the  bearing  surfaces. 
Then,  again,  the  shape  makes  it  extremely  diflBcult  to  clean, 
and  a  chip  under  any  portion  of  the  worlc  will  cause  it  to 
stand  at  an  angle  with  the  seating  surface  of  the  jig. 


THE    EXPERIENCE    OF    BEAUREGARD    NAPO- 
LEON FREDERICKSON  "WITH  THE 
PROFIT-SHARING  SYSTEM. 

"THE  HIRED  MAN." 

Beauregard  Napoleon  Frederickson  called  by  his  host  of 
friends  "Gardie  Fredericks"  in  loving  abbreviation,  was,  and 
is,  one  of  the  best  fellows  that  ever  laced  a  belt;  this  does 
not  mean  that  he  spent  the  money  that  should  have  been 
spent  for  his  wife  and  babies  in  "setting  them  up"  in  bar 
rooms  for  his  host  of  friends,  nor  on  the  other  hand  does  it 
mean  that  he  was  afflicted  with  "the  deadly  dullness  of  the 
merely  virtuous." 

Gardie  was  a  good  mechanic,  and  alasl  an  inventor  also; 
all  of  which  wouldn't  have  been  so  bad.  but  he  was,  in  addi- 
tion to  all  these  things,  a  sucker.  How  could  he  be  a  good 
fellow  and  a  sucker,  too?  Why,  bless  your  heart,  I  don't 
mean  a  sucker  from  a  shop  standpoint,  but  one  of  the  kind 
that  some  classical  writer  has  assured  us  is  born  every  min- 
ute. So,  being  an  inventor,  he  brought  forth  his  celebrated 
"whirlwind  whirligig"  with  a  sort  of  "dusky  diamond  attach- 
ment," and  having  been  born  at  the  psychological  moment 
aforesaid,  it  wasn't  long  before  he  was  soon  collared  by  Charle- 
mont   Worsley    Hornswoggler,    who,    having   been    born   at   a 


..♦»•*    aU  the  profits  made  on  the  seUine  end  of  the  business     •    »    ?    • 
unable  to  figure  any  profit  at  aU  for  the  factory." 

different  minute  from  the  subject  of  our  sketch,  could  not 
only  see  through  a  hole  in  a  ladder,  but  knew  a  good  whirligig 
when  he  saw  it.  The  result  was  that  Mr.  Beauregard  Napo- 
leon Frederickson  assigned  all  his  right,  title,  etc.,  in  the 
w^hirligig  to  Mr.  Charlemont  Worsley  Hornswoggler  and  to 
his  heirs  and  assigns  forever;  in  return  for  which  Hornswog- 
gler was  to  furnish  a  factory  and  machinery  and  other  capital 
necessary  to  manufacture  the  whirligig,  and  give  B.  N.  Fred- 
erickson a  stated  salary  for  running  the  factory  and  a  share 
of  the  profits.  (As  Artemus  Ward  would  say:  "The  printer 
must  put  some  stars  here.")       *     *     *     * 

What  is  the  use  of  going  on?  We  have  now  reached  ■what 
corresponds  to  the  end  of  the  third  act  of  a  play  in  a  theater, 
and  everybody  can  see  how  the  last  act  will  end.  But  as 
people  usually  stay  to  see  the  last  act,  and  as  the  editor  will 
probably  refuse  to  give  me  the  large  check  he  has  bribed  me 
with  to  get  this  story,  unless  the  story  is  finished,  here  it  goes! 
When  the  things  got  to  moving  in  good  shape,  and  it  seemed 
there  ought  to  be  a  pretty  good  sized  wad  to  spare,  our  hero 
borrowed  a  plug  hat  and  went  over  to  the  city  office  to  look 
it  up.  Mr.  Hornswoggler  told  him  that  he  had  carefully  fig- 
ured the  thing  out,  and  found  that,  while  there  had  been  con- 
siderable money  made,  it  had  all  been  made  on  the  selling  end 
of  the  business,  and  that  he  had  been  vnable  to  figure  any 
profit  at  all  for  the  factory. 
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THE  VALUE  OF  "NON-PRODUCERS"  IN  MANU- 
FACTURING PLANTS. 

H.  K.  HATHA'WAT. 

The  greatest  fallacy  that  exists  to-day  in  the  minds  of  most 
proprietors  and  managers  of  manufacturing  plants  is  the  idea 
that  if  they  keep  down  the  proportion  of  so-called  "non-pro- 
ducers" they  are  necessarily  saving  money;  but  in  consider- 
ing the  subject  of  non-productive  expense,  thej'  are  so  alarmed 
by  the  thought  of  spending  money  from  which  they  can  see 
no  immediate  tangible  return,  .that  they  do  not  look  beyond 
the  surface;  and  thus  they  deceive  themselves  in  the  belief 
that  they  are  acting  wisely  in  curtailing  the  number  of  "non- 
producers,"  whereas,  if  the  subject  were  thoroughly  investi- 
gated, the  opposite  course  would  often  prove  the  one  to  be 
followed.  The  object  of  this  article  is  to  represent  the  matter 
in  its  true  light,  and  to  show  that  mere  "non-producers,"  if 
their  efforts  are  properly  directed  and  utilized,  are  in  most 
cases,  not  only  profitable  but  essential  to  economical  pro- 
duction. 

The  term  "non-producer"  is  generally  applied  to  clerks, 
foremen,  inspectors,  helpers,  and  others,  whose  labor  is  not 
directly  expended  in  transforming  raw  material  into  product 
to  be  sold;  while  those  whose  labor  is  so  expended  are  classed 
as  "producers." 

A  few  years  ago  the  writer  was  superintendent  of  a  plant 
whose  principal  product  was  automatic  steam  engines;  this 
concern  employed  about  one  hundred  and  twenty-five  men. 
and  had  started  in  a  small  way  about  fifty  years  ago.  It 
prospered  and  grew  for  about  forty  years,  and  then,  for  no 
apparent  reason,  began  to  slowly  retrograde  until  finally  it 
failed  completely.  To  the  end  the  product  was  of  the  same 
high  standard  of  workmanship  and  design  that  had  contrib- 
uted to  the  early  prosperity  of  the  plant,  having  been  improved 
from  year  to  year  to  keep  pace  with  the  demand  for  something 
better,  and  to  compare  favorably  with  the  goods  put  on  the 
market  by  competitors.  The  business  policy  was  unchanged, 
and  the  same  methods  of  manufacture  and  management  that 
had  prevailed  in  the  period  of  prosperity  were  still  adhered  to. 

In  this  plant  there  was  only  one  foreman,  who  kept  track 
of  all  the  work  in  progress,  looked  after  the  quality  of  the 
work,  the  discipline,  and  all  other  details  connected  with  the 
operation  of  the  plant.  Each  workman  ground  his  own  tools, 
and  had  them  dressed  when  necessary;  repaired  his  own  belts, 
and  took  care  of  the  appliances  used  by  him.  Only  two  or 
three  laborers  or  helpers  were  required,  as  the  men  helped 
each  other  in  getting  work  to  and  in  and  out  of  their  ma- 
chines; and  only  one  clerk,  besides  the  bookkeeper,  was  neces- 
sary to  keep  the  men's  time  and  make  up  the  pay-roll.  Thus 
the  number  of  employees  classed  as  non-producers  was  re- 
markably small;  the  manager  saw  to  that,  and  impressed  upon 
th^  writer  the  stern  necessity  for  keeping  it  down,  and  reduc- 
ing it  further  if  possible.  The  item  of  "non-productive" 
expense  was  so  carefully  watched  and  guarded  against  that 
the  workmens'  daily  time  cards  showed  that  almost  the  entire 
time  of  every  man  was  spent  on  productive  work. 

This,  however,  while  apparently  representing  a  very  desir- 
able state  of  affairs,  was  not  indicative  of  the  true  conditions, 
which  were  something  quite  different,  as  will  be  shown  by  a 
more  thorough  analysis.  In  reality,  only  about  50  pei  cent, 
or  less,  of  the  time  was  spent  in  actually  producing,  the  bal- 
ance being  consumed  in  preparing  to  do  the  work,  that  is, 
in  doing  things  that  should  have  been  done  in  advance  by 
"non-producers."  the  rate  of  pay  of  most  of  whom  would  have 
been  less  than  that  paid  to  the  "producer."  To  illustrate  this 
point,  we  will  consider  that  the  workman  has  just  finished  a 
job.  He  then  hunts  up  the  foreman  to  learn  what  he  is  to 
do  next;  the  foreman,  after  considering,  tells  him,  and  the 
workman  finds  the  job  and  moves  It  to  his  machine.  He  then 
goes  after  the  drawing,  which  may  be  anywhere  in  the  shop, 
after  which,  unless  he  is  perfectly  familiar  with  the  job  from 
having  done  it  before,  he  will  again  hunt  up  the  foreman  for 
some  explanation  of  what  Is  to  be  done.  The  next  thing  is  to 
set  the  job  in  the  machine.  His  clamps  are  often  missing  or 
not  suitable,  his  bolts  are  not  the  right  length  and  have  no 
nuts  or  washers  on  them,  or  the  threads  are  in  such  bad  con- 
dition that  the  nuts  have  to  be  forced  on  with  a  wrench.    The 


writer  has  seen  cases  where  men  have  spent  as  much  time 
looking  for  a  bolt  or  a  clamp  with  which  to  hold  a  job  as  was 
required  to  do  the  work.  After  the  job  has  been  set  the  work- 
man looks  up  his  tools,  which  have  to  be  ground;  so  he  taKes 
his  place  at  the  grindstone,  which  is  usually  worn  out  of 
shape,  and  waits  his  turn  with  the  two  or  three  others  who 
are  always  there. 

He  has  now  completed  his  preparations.  The  time  con- 
sumed in  making  them  is  charged  to  the  job  and  considered 
as  productive  labor,  although  In  this  time  neither  the  man 
nor  the  machine  have  produced  anything.  All  of  these  prepar- 
ations, except  the  actual  setting  of  the  job.  could  have  been 
made  by  "non-producers"  before  the  workman  had  finished 
his  preceding  job,  and  the  machine  could  have  been  producing 
continuously.  The  state  of  affairs  here  outlined  is  one  which 
exists,  in  a  greater  or  less  degree,  in  almost  every  shop,  the 
management  being  blinded  to  it  through  having  Its  attention 
taken  up  by  matters  of  seemingly  greater  Importance,  or 
regarding  it  as  an  unfortunate  condition  of  affairs  for  which 
it  can  see  no  help. 

After  the  writer  was  thrown  out  of  employment  by  the  fail- 
ure of  the  concern  referred  to,  he  had  the  good  fortune  to 
become  connected  with  another  plant,  of  about  the  same  size 
and  jjroducing  a  line  of  work  not  differing  essentially  from 
that  of  the  first  one.  This  concern  had  been  run  for  years 
upon  much  the  same  lines  as  were  followed  by  the  firm  that 
failed,  but  the  management  had  realized  In  time  the  neces- 
sity for  taking  some  action  to  avert  a  similar  fate,  which 
had  begun  to  cast  Its  shadow  before  it;  so  with  this  object 
in  view  they  had  started  to  install  the  "Taylor  System  of 
Works  Management." 

During  the  past  year  the  output  of  this  plant  has  increased 
more  than  100  per  cent,  with  no  increase  in  the  pay-roll;  and 
the  most  Interesting  thing  about  it  is  that.  In  effecting  this 
result,  it  was  necessary  to  Increase  the  "non-productive"  force 
from  a  total  of  six  cr  eight  men  to  twenty-five  men,  and  to 
make  a  corresponding  reduction  in  the  number  of  so-called 
"producers."  In  this  plant  the  "Taylor  System"  provides  for 
having  all  the  preparations  made  in  advance  for  the  work- 
men; and  It  Is  in  carrying  out  the  system  that  the  "non- 
producers"  referred  to  are  employed.  The  nature  of  their 
work  is  outlined  in  the  ensuing  paragraphs. 

When  it  is  decided  to  manufacture  certain  machines  or 
parts,  either  to  fill  specific  orders  for  customers  or  for  goods 
to  be  carried  in  stock,  a  manufacturing  order  is  issued,  which 
passes  In  turn  through  the  hands  of  a  number  of  clerks  in 
the  "planning  department,""  whose  duty  It  is  to  plan  and 
arrange  for  furnishing  the  tools,  materials  and  appliances  to 
be  used  in  manufacturing  the  articles  called  for  on  the  order, 
and  prescribe  the  methods  to  be  followed  in  doing  the  work 
in  the  quickest  possible  time,  and  in  a  manner  to  meet  the 
requirements  as  to  quality. 

The  first  of  these  "non-producers,"  called  the  route  clerk, 
must  be  a  man  with  practical  shop  experience,  and  It  is  his 
duty  to  determine  what  operations  must  be  performed  on  each 
part,  and  to  prepare  the  route  sheets,  which  indicate  these 
operations  and  show  In  what  machines  they  are  to  be  done. 
He  must  specify  how  much  of  each  material  is  required, 
specify  the  number  of  castings,  and  must  furnish  the  necessary 
orders  on  the  storekeeper  for  the  materials.  If  the  articles 
called  for  on  the  manufacturing  order  consist  of  a  number  of 
parts  to  be  assembled,  as  in  the  case  of  complete  machines, 
the  route  clerk  must  plan  out  the  method  to  be  followed  In 
assembling,  and  so  arrange  the  parts  into  groups  or  divisions 
as  to  enable  the  assembling  to  be  done  with  the  least  delay; 
certain  groups  are  thus  assembled  while  the  parts  for  others 
are  still  being  machined.  He  must  prepare  a  chart,  or  work- 
ing diagram,  showing  this  arrangement  of  the  parts,  and 
giving  detailed  Instructions,  for  the  guidance  of  the  assemblers. 

The  relation  of  the  parts  to  each  other  is  kept  in  mind  in 
getting  the  castings  into  the  shop  and  In  doing  the  machine 
work,  so  as  to  insure  that  all  the  parts  of  each  group  shall  be 
delivered  to  the  assemblers  as  nearly  simultaneously  as 
possible.  For  example,  in  building  a  steam  engine,  if  the 
cylinder,  flywheel,  and  connecting-rod  boxes  arrived  on  the 
assembling  floor  together.  It  is  obvious  that  nothing  could  be 
done   toward    erecting   the   engine;    whereas,   if   the   cylinder, 
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piston,   cylinder  heads,   valve,  and   steam   chest   cover  arrive 
together,  it  is  possible  to  proceed  with  the  work  at  once. 

The  manufacturing  order  nest  goes  to  a  clerk,  who  keeps 
a  running  balance  of  all  raw  and  worked  materials  carried  in 
stock,  and  subtracts  the  materials  called  for  from  the  quanti- 
ties shown  to  be  available.  This  clerk  Is  also  responsible  for 
issuing  orders  for  replenishing  stock,  as  soon  as  the  quantity 
available  falls  to  a  certain  minimum.  The  foundry  clerk 
orders  any  castings  required  that  are  not  regularly  carried  in 
stock,  specifying  the  dates  on  which  they  must  be  delivered, 
and  following  them  up  regularly  by  means  of  a  "tickler." 

Instruction  cards  are  next  prepared  for  each  operation  on 
each  part,  giving  in  detail  the  method  to  be  followed  in 
setting  the  job,  the  tools  to  be  used,  the  feeds,  speeds,  and  cuts 
to  be  used,  and  the  time  allowed  to  do  the  work.  The  clerks 
who  make  up  these  instructions  must  be  practical  shop  men, 
possessing  considerable  experience  and  good  judgment.  The 
time  allowed  for  a  job  is  based  on  "elementary  time  study," 
such  as  Mr.  Taylor  has  described  in  his  papers  on  works  man- 
agement. Earth's  slide  rules  are  used  in  setting  the  feeds  and 
speeds  at  the  proper  figures.  The  various  orders  for  perform- 
ing the  operations,  for  moving  the  work  to  another  machine 
after  the  completion  of  an  operation,  for  inspecting  the  work 
as  required,  etc.,  are  then  written,  and  the  work  is  begun  on 
the  order  in  the  shop. 

There  are.  in  the  planning  department,  in  addition  to  the 
clerks  mentioned,  the  timekeeper,  cost  clerk,  and  several  mes- 
sengers, and  besides  these,  the  production  clerk,  the  order  of 
work  clerk,  and  the  recording  clerk.  The  production  clerk 
sees  that  orders  go  through  the  planning  department  without 
delay,  and  watches  the  progress  of  the  work  through  the  shop 
to  see  that  goods  are  finished  and  ready  for  shipment  when 
due.  The  order  of  work  clerk  plans  ahead  the  work  to  be 
done  by  each  workman,  and  arranges  the  order  of  work  ready 
to  be  done  by  each  machine,  in  accordance  with  the  "Order  of 
Work"  or  schedule  given  him  by  the  production  clerk;  he  sees, 
also,  that  plenty  of  work  is  kept  ahead  of  each  workman. 
The  recording  clerk  enters  on  the  route  sheets  the  progress  of 
the  work  as  it  moves  through  the  shop. 

In  the  shop  where  there  was  formerly  but  one  foreman 
there  are  now  several,  each  of  whom  has  a  certain  function 
to  look  after.  The  gang  boss  has  charge  of  the  work  when 
the  machines  are  not  cutting,  and  it  is  his  duty  to  look  after 
the  setting  up  of  the  work,  and  the  preparations  for  doing  it 
in  accordance  with  the  mstruction  card.  The  speed  boss  has 
charge  of  the  work  while  it  is  being  actually  machined,  and 
sees  that  the  tools,  feeds,  speeds,  and  depth  of  cuts  used,  are 
as  specified  on  the  instruction  card,  and  that  the  workman 
operates  his  machine  to  the  best  advantage.  The  inspector 
is  solely  concerned  with  the  quality  of  the  work,  and  it  is 
his  duty  to  see  that  the  work  done  is  up  to  the  required  stan- 
dard of  finish  and  accuracy.  The  repair  boss  looks  after  the 
repairs  and  maintenance  of  the  machines,  shafting,  and  belts. 

The  moving  of  materials  is  done  by  special  laborers,  and  is 
controlled  by  the  recording  clerk  in  the  planning  department, 
nothing  being  moved  except  upon  a  written  order  issued  by 
him.  After  a  job  has  been  moved  to  a  machine  where  an 
operation  is  to  be  done  on  it,  the  order  of  work  clerk  issues 
the  order  for  doing  that  operation,  and  the  drawing  and  the 
instruction  card  are  delivered  to  the  workman.  All  tools 
required  to  do  the  work  are  brought  in  a  "tote  box"  to  the 
machine  by  a  messenger,  tools  and  appliances  of  all  kinds 
being  kept  in  the  tool  room  in  constant  readiness  for  use. 
The  gang  bosses  are  required  to  see  that  these  preparations 
are  at  all  times  made  for  at  least  three  jobs  ahead  for  each 
workman. 

When  a  workman  starts  a  job.  an  order  is  at  once  sent  to 
the  inspector,  notifying  him  to  that  effect,  and  requiring  him 
to  immediately  see  that  the  workman  thoroughly  understands 
what  is  required,  and  to  inspect  the  first  piece  finished.  This 
inspection  at  the  start  of  a  job  is  for  the  purpose  of  prevent- 
ing mistakes  being  repeated  on  the  entire  lot  of  parts,  and  is 
most  effective  in  reducing  bad  work  to  a  minimum.  Upon 
completion  of  the  entire  lot  of  parts,  they  are  again  finally 
inspected,  before  being  moved  to  the  machine  that  is  to  per- 
form the  next  operation. 

With  the  work  thus  planned  and  prepared  for  in  advance, 


and  with  the  various  "functional  foremen"  not  only  directing 
the  men,  but  assisting  them  to  perform  a  definite  task  in  a 
definite  time,  it  has  been  demonstrated  that  each  workman, 
by  actually  doing  productive  work  all  of  the  time,  can  turn 
out  from  one  to  three  hundred  per  cent  more  work  than  he 
is  able  to  do  in  a  shop  run  as  many  are.  where  the  planning 
and  preparations  are  left  to  be  looked  after  by  the  one  "over- 
worked foreman"  and  the  workman,  no  matter  how  competent 
either  of  them  may  be. 

In  concluding,  the  writer  wishes  to  call  attention  to  the 
fact  that  the  "non-producers"  in  the  planning  department  and 
in  the  shop  are  doing  nothing  but  what  had  to  be  done  by 
somebody  under  the  old  form  of  management,  with  the  differ- 
ence that,  under  the  "Taylor  System."  each  thing  is  done  in 
a  systematic  manner  by  men  qualified  by  training  in  that 
particular  thing,  whereas  formerly  it  was  done  much  less 
efficiently  in  the  shop,  and  charged  against  the  job  as  produc- 
tive work.  The  fact  that  it  is  being  done  by  a  man  who 
should  have  been  producing,  but  whose  machine  was  standing 
idle,  does  not  make  it  productive  labor.  It  does  not  matter 
whether  the  wages  for  "non-productive"  labor  are  10  per  cent 
of  the  total  pay-roll  or  60  per  cent  of  the  total  pay-roll,  the 
only  sound  basis  of  judgment  being  a  comparison  of  goods 
produced  per  dollar  expended.  On  this  basis  it  has  been 
clearly  shown,  as  in  the  case  of  the  second  plant  described, 
that  It  is  a  mistake  to  fight  shy  of  "non-producers,"  provided, 
as  before  stated,  that  their  efforts  are  properly  directed  and 
utilized.  The  proportion  of  "non-producers"  required  to  obtain 
the  best  results,  depends  upon  the  nature  of  the  product  and 

the  quantities  handled. 

*  *     * 

THE  GROWTH  OF  THE  CEMENT  INDUSTRY. 

The  Portland  cement  industry  in  this  country  presents  one 
of  the  most  marvelous  instances  of  growth  on  record.  The 
use  of  cement  for  all  forms  of  construction — for  railroad, 
dock  and  harbor  work,  great  office  buildings,  factories,  hotels, 
dwellings,  and  a  thousand  and  one  other  things — has  occa- 
sioned the  amazing  increase  in  the  output  in  the  United 
States  from  42,000  barrels  in  1880,  to  35,000,000  barrels  in 
1905,  or  over  800  times  as  much;  whereas  in  pig-iron  produc- 
tion the  output  in  1905  was  only  about  six  times  that  of  1880. 
This  marvelous  growth  of  the  cement  industry,  however,  has 
in  no  way  interfered  with  the  growth  of  the  iron  Industry. 
To  the  contrary,  cement  has  come  as  an  auxiliary  to  help 
maintain  the  vast  building  activity,  preventing  an  iron  and 
steel  famine,  which  would  have  upset  all  building  operations 
throughout  the  country.  As  concrete  has  supplemented  iron 
so  has  it  helped  the  lumber  situation  through  its  use  in  many 
forms  of  construction  where  timber  would  otherwise  have 
been  essential.  The  scarcity  of  timber  is  growing  to  an 
alarming  extent.  Experts  have  placed  the  limit  of  supply  at 
35  years.  The  advent  of  the  cement  industry  is  therefore  im- 
portant in  helping  to  save  the  American  forests  from  com- 
plete destruction.  The  manufacture  of  all  this  cement  re- 
quires a  vast  amount  of  machinery.  Many  plants  have  sprung 
up  within  the  last  few  years  in  various  parts  of  this  country, 
whose  capacities  run  up  into  thousands  of  barrels  daily.  Con- 
tracts for  cement-making  machinery  calling  for  an  expendi- 
ture of  hundreds  of  thousands  of  dollars  are  of  frequent  oc- 
currence to  the  large  cement  machinery  manufacturers.  What 
is  said  to  constitute  the  largest  individual  order  ever  placed 
for  tube  mills  for  the  grinding  of  cement  clinker  is  one  re- 
cently placed  by  the  United  States  Steel  Corporation.  This 
order  calls  for  forty-seven  tube  mills,  5  feet  in  diameter  by  22 
feet  in  length.  Twenty  of  these  are  to  be  installed  in  the 
plant  of  the  Carnegie  Steel  Company  at  Homestead,  Pa.,  and 
twenty-seven  are  for  an  extension  to  the  immense  modern 
cement  plant  of  the  Illinois  Steel  Company  at  Butfington.  Ind. 
This  entire  order  was  awarded  to  the  Power  and  Mining  Ma- 
chinery Company,  Cudahy,  Wis. 

*  *     * 

The  production  of  gold  which  has  of  late  commanded  so 
much  attention,  is  still  continuing  to  increase.  August  re- 
turns from  the  Rand  mines  in  South  Africa  show  that  the 
output  is  nearly  20  per  cent  in  excess  of  the  output  during 
August  last  year. 
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COUNTERBORES  WITH  INTERCHANGEABLE 
BODIES  AND  GUIDES. 

EBIK  OBERG. 

The  efforts  constantly  made  by  progressive  manufacturers 
to  decrease  the  cost  of  tools  without  impairing  their  efficiency 
have  resulted  in  the  design  of  a  number  of  holders  for  cut- 
ting tools  which  permit  a  cheaper  grade  of  material  to  be 
used  in  the  holder  proper,  while  the  best  quality  steel  can  be 
used  for  the  cutting  tool  itself.  A  further  impetus  to  these 
efforts  has  been  given  by  the  extensive  use  of  high-speed 
steel,  the  price  of  which  is  so  high  as  to  make  its  use  for 
many  purposes  prohibitive,  if  the  whole  tool  should  be  manu- 
factured throughout  of  this  material.  Many  tools  which  only 
a  few  years  ago  were  almost  invariably  made  solid  are  there- 
fore to-day  made  up  in  several  parts,  the  portion  which  per- 
forms the  cutting  being  the  only  one  made  out  of  high  grade 
material.  Incidentally  another  advantage  is  also  gained.  In- 
asmuch as  the  cutting  portion  of  a  tool  is  the  only  one  which, 
in  general,  when  worn,  has  caused  the  tool  to  be  discarded,  it 
is  now  possible  to  retain  all  the  other  parts  and  replace  the 
cutting   portion    only. 

The  accompanying  cuts  show  a  number  of  counterbores 
with  interchangeable  bodies  and  guides.     In  the  case  of  coun- 
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Fig.  1.    Counterbore  'with  Intercbacgeeble  Blade 
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terbores  the  interchangeability  is  even  of  a  greater  advantage 
than  in  many  other  tools,  inasmuch  as  here  a  number  of 
guides  can  be  used  with  the  same  body,  and  vice  versa,  thus 
making  it  possible  to  replace  a  very  large  collection  of  solid 
counterbores  with  a  single  holder  and  a  few  bodies  and  guides. 
Fig.  1  shows  a  counterbore  where  the  body  consists  sim- 
ply of  a  blade  A,  inserted  in  a  slot  B  in  the  holder.  The 
blade  rests  upon  a  hardened  tool  steel  collar  C,  which  is  driv- 
en in  place.  A  slot  is  milled  across  the  blade  in  the  center  at 
D,  and  a  setscrew  E  serves  the  double  purpose  of  binding 
the  blade  against  the  collar  C  and  holding  it  central.  The 
guide  bushing  F  is  provided  with  a  small  slot  fitting  over  the 
blade  to  prevent  it  from  turning,  and  is  kept  in  place  by 
the  head  of  the  screw  E.  There  is,  however,  a  slight  allow- 
ance for  play  between  the  guide  bushing  and  the  head  of  the 
screw,  in  order  to  insure  that  the  screw  will  bind  the  blade 
in  the  slot  D,  and  not  tighten  down  upon  the  bushing  before 


Fig.  2.    Counterbore  -with  InterchaDgeable  Body  and  Guide. 

binding  the  blade.  By  simply  removing  the  screw  the  coun- 
terbore can  be  provided  with  any  size  blade  and  guide  within 
certain  limits.  This  class  of  counterbores  is  manufactured 
by  the  Pratt  &  Whitney  Co. 

Fig.  2  shows  a  counterbore  of  a  different  type.  The  collar 
B  is  keyed  to  the  holder,  and  is  provided  with  a  step  as  shown 
in  the  cut  by  means  of  which  the  counterbore-body  C  is  driven. 
The  collar  is  movable  in  the  longitudinal  direction  of  the 
holder,  being  pressed  down  toward  the  counterbore  by  means 
of  the  nut  A.  The  thrust  when  binding  is  taken  by  the  guide 
bushing  D,  which  is  provided  with  a  pin  sliding  in  a  slot  in 
the  guide  pin  E.  This  slot  is  milled  in  the  longitudinal  direc- 
tion of  the  holder  about  one-half  of  the  length  of  the  guide 
pin.  and   is  then   milled   in   form  of  a  circular  groove   about 


one  quarter  of  a  revolution.  When  the  guide  bushing  with  its 
pin  is  pushed  over  the  guide  pin  and  given  a  quarter  of  a 
turn,  the  nut  A  can  be  screwed  down  until  it  holds  the  body 
of  the  counterbore  firmly  in  place.  The  advantage  of  this 
type  is  that  the  bushing  and  body  can  be  very  quickly  changed 
and  are  simple  to  duplicate. 

Fig.  3  shows  a  counterbore  of  a  somewhat  similar  type. 
Kere  the  driving  collar  A  is  fastened  to  the  holder  by  a  taper 
pin,  and  provided  with  a  key  freely  fitting  a  slot  in  the  body 


Fig.  3.    Counterbore  with  Interchabgeable  Body  and  Guide. 

B.  The  guide  C  is  screwed  into  the  holder,  and  binds  the 
counterbore-body  against  the  driving  collar.  The  guide  is  pro- 
vided with  a  screw  slot  to  facilitate  its  being  screwed  in  and 
out.  A  portion,  D,  on  the  stem  of  the  guide  should  be  plain 
and  a  good  fit  in  a  plain  hole  in  the  holder,  in  order  to  in- 
sure that  the  guide  will  be  concentric  with  the  body  of  the 
counterbore.  The  thread  must,  of  course,  in  such  a  case  fit 
very   freely. 

The  variations  possible  are  evidently  many,  but  the  types 
represented  involve  the  principles  upon  which  interchange- 
able body  and  guide  counterbores  are  designed.  The  body 
and  the  guide  should  be  easy  to  duplicate,  there  should  be 
means  insuring  that  they  will  always  remain  concentric  in 
relation  to  one  another,  and  all  details,  needing  fitting  when 
made,  should  be  contained  in  the  holder  itself  in  order  to 
prevent  difficulties  arising  when  placing  new  bodies  or  guides 

on  old  holders. 

*     *     * 

There  is  a  large  class  of  persons  totally  unfamiliar  with 
machine  shop  operations  and  who  have  but  the  vaguest  ideas 
of  the  methods  and  machines  employed  for  reducing  forgings 
and  castings  to  shape  required  for  machine  construction.  A 
not  uncommon  idea  of  the  tyro  is  that  a  faced  part  is  done 
at  say  one  sweep  of  a  broad-face  tool,  and  that  cylindrical 
parts  are  turned  in  the  same  manner.  We,  of  course,  know 
that  in  the  beginning  the  fundamental  design  of  all  machine 
tools  was  based  on  the  holding  of  a  narrow  point  tool  and 
feeding  it  progressively  as  the  work  rotated  or  reciprocated. 
In  this  way  a  small  portion  of  metal  is  attacked  at  once  and 
successive  furrows  are  made  the  same  as  In  plowing  a  field. 
The  width  of  the  plow  furrow  is  limited  to  the  strength  and 
endurance  of  the  team,  and  the  depth  and  width  of  a  lathe 
cut  is  dependent  on  the  rigidity  and  power  of  the  machine. 
In  time,  as  the  design  of  machine  tools  increased  in  power 
and  rigidity,  the  width  of  the  cut  was  increased;  the  forming 
idea  became  more  pronounced  and  the  use  of  broad-faced  tools 
which  would  actually  sweep  at  one  revolution  a  complete 
cylinder  of  definite  length  was  an  established  fact.  To-day 
this  idea  has  been  carried  to  an  extent  which  would  astonish 
those  who  are  familiar  only  with  the  earlier  types  of  machine 
tools.  For  example,  a  special  machine  has  been  built  by  one 
well-known  concern  for  facing  a  certain  part  in  three  different 
places  at  one  operation.  Each  of  these  three  operations  would 
have  required  at  least  twenty  minutes  If  done  In  an  ordinary 
24-inch  engine  lathe  of  a  generation  ago.  To-day,  this  special 
machine,  which  weighs  as  much,  perhaps,  as  ten  engine  lathes, 
does  the  three  operations  in  one-twentieth  of  the  time.  It 
literally  "hogs"  the  metal  off  at  say.  two  or  three  revolutions, 
followed  with  a  finishing  revolution,  and  the  work  is  done. 
It  seems  hard  to  conceive  of  the  development  of  machine 
tools  being  carried  to  a  much  greater  extent  than  this.  Any 
further  improvements  would  mean  the  elimination  of  ma- 
chining, and  perhaps  this  in  time  may  come  when  the  molder 
succeeds  in  producing  molds  mechanically  perfect  and  which 
are  not  destroyed  for  each  casting.  This,  already  done  with 
alloy  castings,  does  not,  however,  promise  much  for  the  more 
refractory  metals  like  Iron,  steel  and  brass.  Shrinkage  must 
first  be  overcome,  and  this  is  a  large  job  alone. 
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PATENTABILITY  OP  INVENTIONS. 

With  the  growth  and  diversity  of  manufactures,  it  becomes 
more  and  more  difficult  to  determine  the  patentability  of 
inventions.  At  one  time  it  was  a  fundamental  rule  that  the 
substitution  of  material  could  not  constitute  an  invention, 
and  patents  were  not  granted  for  improvements  of  this  kind. 
The  same  rule  holds  still,  but  in  a  considerably  modified 
form.  Some  of  the  most  valuable  improvements  that  have 
been  made  in  certain  lines  have  hinged  principally  upon  sub- 
stitution of  material,  this  substitution  having  been  effected 
by  a  long  course  of  experiments  and  trials  of  various  mate- 
rials, etc.  Under  such  circumstances  it  would  seem  that  the 
inventor  or  discoverer  should  be  repaid  for  his  discovery.  As 
an  example  bearing  on  this  point  we  may  mention  the  cellu- 
loid top  of  salt  shakers.  For  many  years  the  makers  of  these 
utensils  sought  for  some  material  which  could  be  used  for 
the  tops  of  salt  shakers  which  would  not  be  corroded  by  the 
salt  or  clogged  by  the  deposit  of  salt  around  the  holes.  Noth- 
ing in  metal  was  found  successful,  but  upon  the  substitution 
of  celluloid,  made  in  the  form  of  a  cap  wi:h  screw  flange, 
its  success  became  immediate  and  millions  have  been  made 
and  sold  during  the  few  years  it  has  been  on  the  market.  The 
patent  is  based  on  very  slender  grounds  and  it  seems  doubtful 
that  it  can  be  sustained,  but  the  discovery,  in  a  sense,  consti- 
tutes a  valuable  invention  and  the  inventor  should  be  as  well 
paid  for  his  discovery  as  if  he  had  designed  a  complex  mech- 
anism, the  like  of  which  had  never  been  known. 
*  *  * 
INVENTIONS  EXPLOITED  BY  OTHERS. 

It  is  a  curious  fact  that  the  origin  of  many  inventions  of 
worth  is  clouded  in  obscurity,  there  being  claims  and  counter- 
claims by  interested  parties  which  make  it  difficult  for  the 
casual  investigator  to  determine  the  actual  inventor.  One 
reason  for  this  is  that  many  inventions  have  been  developed 
in  manufacturing,  simply  to  accomplish  a  result  and  without 
any  attempt  to  manufacture  them  for  the  use  of  others.  Thus, 
it  has  been  no  uncommon  thing  for  a  man  to  make  a  really 
valuable  invention  for  his  own  use.  and  while  he  might  appre- 
ciate its  value  for  the  purpose  designed,  his  commercial  oppor- 
tunities, perhaps,  would  not  permit  him  to  manufacture  it  for 
the  market.  Lacking  enterprise,  he  also  neglects  patent  pro- 
tection. Then  some  one  comes  along  who  can  see  in  the 
machine  an  opportunity  to  build  up  a  business  in  manufactur- 
ing it  for  general  use,  and  the  consequence  has  been  that  the 
original  inventor  often  has  seen  his  own  idea  exploited  as  that 
of  another  and  has  received  absolutely  no  credit  or  compensa- 


tion for  the  fruit  of  his  genius.  But  there  are  two  sides  to 
these  matters.  The  inventor  was  content  to  make  limited  use 
of  his  idea  and  cared  little  enough  for  the  public  to  put  it 
within  its  reach.  It  is  not  enough  that  a  man  shall  simply 
originate  an  idea  in  order  to  be  a  true  public  benefactor;  he 
must  be  responsible  for  putting  it  in  shape  to  be  used  by 
others,  to  be  so  credited.  Looking  at  it  from  this  point  of 
view,  the  commercial  sharp  who  seizes  on  to  the  ideas  of 
others  and  exploits  them  to  his  own  benefit  is  really  as  much 
of  a  practical  benefactor  as  the  actual  inventor,  provided 
the  latter  is  of  the  lazy  or  indifferent  type. 
*     *     * 

THE  ADVANCEMENT   THAT  COMES  WITH 
ViTRITING  FOE  PUBLICATION. 

One  source  of  satisfaction  to  the  editors  of  M.a.chixery  is  the 
advancement  gained  by  young  men  who  have  become  contribu- 
tors to  its  columns.  The  subject  is  of  considerable  psychologi- 
cal interest  as  well,  for  it  is  somewhat  difficult  to  determine 
satisfactorily  just  what  is  cause  and  what  is  effect.  We  first 
wrote  the  title  to  this  article  "The  Advancement  that  Comes 
from  Writing  for  Publication,"  but  it  is  a  question  whether  it 
would  apply  as  well  as  the  one  given.  Take  the  case  of  a 
young  machinist  of  an  inventive  and  resourceful  mind,  in- 
terested in  his  trade  and  ambitious  for  advancement.  He 
reads  with  avidity  what  others  have  done  and  when  it  occurs 
that  he,  individually,  notes  methods  of  doing  work  which 
are  to  him  new  and  novel,  it  is  but  natural,  if  he  is  of  the 
right  turn,  to  want  to  tell  somebody  else  about  it.  He  has 
in  the  columns  of  the  trade  papers  an  opportunity  to  speak 
to  a  large  and  select  audience,  all  of  whom  are  interested 
in  about  the  same  subjects  that  he  is,  and  it  is  a  common  in- 
stinct to  talk  to  his  own  kind.  Now,  the  describing  of  some 
unusual  machine  shop  job  or  a  new  design,  etc..  is  invariably 
of  direct  benefit  to  the  young  man  for  a  numbe'  of  reasons: 

First,  it  teaches  him  to  express  his  ideas  concisely  and  if 
he  has  a  knack  for  mechanical  drawing,  it  is  exercised  in  the 
making  of  sketches.  He  thus  employs  two  forms  of  written 
language  to  convey  his  idea,  both  of  which  are  constantly 
used  in  machine  shop  work  and  manufacturing. 

Second,  the  moment  he  begins  to  write  on  a  subject  he 
usually  discovers  that  there  are  a  number  of  things  about  it 
which  he  is  not  quite  sure  of,  although  he  thought  he  under- 
stood the  subject  clearly  at  the  beginning.  Consequently  he 
looks  into  the  matter  more  clearly  and  studies  cause  and  effect, 
relation  of  parts,  etc.,  and  gets  a  clear  conception  of  what  he 
is  talking  about. 

A  third  benefit  that  comes  from  contributing  is  that  the 
contributor  becomes  more  interested  in  his  favorite  trade 
journal  and  studies  closely  what  others  say  and  do.  His 
mental  vision  expands  and  he  usually  becomes  painfully  aw.ire 
of  detects  In  his  education,  and  this  means  self-education 
and  mental  improvement. 

A  fourth  benefit,  and  one  not  to  be  despised,  is  the  adver- 
tising which  a  young  man  gets  by  having  his  name  appear 
in  the  columns  of  a  trade  journal.  Some  of  his  friends  may 
be  inclined  to  sneer  at  such  work,  but  we  say  to  such  that  the 
most  progressive  men  regard  work  of  this  kind  favorably  and 
there  is  scarcely  any  better  recommendation  to  a  progressive 
employer  than  a  few  contributions  from  one's  pen. 

We  do  not  mean  to  imply  by  the  above  that  any  young  man 
would  necessarily  greatly  improve  his  chances  of  success 
simply  by  contributing  articles  to  a  trade  journal,  but  what 
we  do  wish  to  impress  is  that  if  he  is  of  a  certain  type  he 
will  be  moved  to  write  without  being  urged  by  ulterior 
motives,  and  if  so  moved  it  is  well  to  yield  to  the  impulse. 
Avoid  pessimism.  Nothing  discourages  progress  so  much  as 
the  attitude  indicated  by  •What's  the  use," — unless  it  be  the 
selfish  concealment  of  knowledge.  A  young  man  afflicted  with 
the  pessimistic  mind  will  scarcely  ever  become  a  contributor 
to  any  trade  journal,  and  it  would  probably  do  him  little  good 
if  he  did:  but  on  the  other  hand,  the  enthusiastic  man,  am- 
bitious and  desirous  of  success,  hopeful  of  the  future,  and 
willing  to  learn  of  the  past,  will  widen  his  horizon,  and  gain 
confidence  by  expressing  his  views  and  opinions,  getting.  It 
may  be,  some  hard  knocks,  but  nevertheless  gaining  strength 
and  wisdom  in  the  process. 
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AUTOMOBILE  FINE  SCREW  THREADS. 

We  give  publicity  to  the  newly  adopted  thread  standara 
of  the  Association  of  Licensed  Automobile  Manufacturers,  the 
details  of  the  standard  forming  the  subject  matter  of  the 
article  on  page  14S  and  of  the  current  supplement.  It  will  be 
noticed  that  the  pitch  of  the  threads  of  the  various  screw 
diameters  is  considerably  finer  than  that  of  the  Navy,  United 
States  or  Sellers  standard,  as  it  is  variably  called.  For  exam- 
ple, the  pitch  for  a  %-inch  screw  is  16  threads  per  inch  instead 
of  10,  and  about  the  same  proportion  holds  with  all  the  screws 
from  Vi  inch  to  1  inch  diameter,  inclusive;  the  number  of 
threads  per  inch  being  increased  by  about  50  per  cent  on  the 
average. 

The  needs  cf  the  automobile,  especially  that  of  the  racing 
type,  undoubtedly  require  a  finer  pitch  screw  than  the  present 
American  screw  standard.  This  feature  is  one  thing  that  has 
made  for  the  superiority  of  the  foreign  machines,  their  build- 
ers having  generally  used  screws  much  finer  than  our  standard 
pitches  and  thus  much  less  likely  to  be  jarred  loose.  The 
Association  of  Licensed  Automobile  Manufacturers  recognized 
the  condition  and  adopted  the  present  standard  which,  in 
itself,  is  commendable  but  somewhat  hasty.  In  giving  pub- 
licity to  it,  we  do  not  indorse  it,  except  that  we  also  recog- 
nize the  need  for  the  finer  pitches,  not  only  on  automobile 
■construction  but  certain  other  machinery  as  well.  We  believe 
it  is  unfortunate  that  this  move  should  have  been  made 
without  a  more  common  indorsement  which  would  have  given 
it  a  better  standing  and  have  paved  the  way  for  its  general 
adoption  as  another  standard  alongside  of  the  present  United 
States  standard.  The  adoption  of  a  new  standard  of  screws 
should  only  have  been  made  after  careful  consideration  and 
consultation  with  men  whose  opinions  have  weight.  How 
much  of  this  was  done  we  do  not  know,  but  it  comes  as  a  sur- 
prise to  most  people  outside  of  the  automobile  business. 

It  might  be  said  that  we  had  just  arrived  at  the  stage  of 
having  standard  screw  threads.  The  general  adoption  of 
United  States  standard  thread  brought  order  out  of  chaos  and 
was  perhaps  one  of  the  greatest  moves  for  advancement  in 
machine  construction  ever  made,  as  it  tended  toward  inter- 
changeability.  Now,  if  the  manufacturers  of  special  prod- 
ucts, such  as  automobiles,  etc.,  are  to  feel  free  to  adopt  new 
standards  which  seem  to  them  better  suited  to  their  peculiar 
requirements,  it  will  be  only  a  question  of  a  few  years  when 
we  shall  again  in  a  measure  be  in  the  confused  state  as  regards 
screw  threads  that  marked  manufacturing  before  the  present 
«ra. 

The  United  States  standard  screw  threads  are  admirably 
adapted  to  the  needs  of  heavy  work,  such  as  bridges,  build- 
ings, cars,  locomotives,  etc.,  being  easily  manufactured  and 
not  readily  bruised  and  damaged  by  rough  handling.  The 
needs  of  the  automobile,  of  course,  are  quite  different.  Not 
only  are  the  parts  relatively  smaller,  but.  being  made  of 
finer  material,  much  stronger.  Better  workmanship  permits 
the  use  of  finer  screw  pitches,  and  the  extreme  vibration  inci- 
dent to  high  speeds  undoubtedly  requires  a  system  different 
from  that  of  the  United  States  standard.  While  some  agitation 
has  already  been  made  toward  the  adoption  of  a  finer  system 
of  threads  it  has  not  materialized  into  anything  definite.  Per- 
haps this  radical  departure  will  bring  matters  to  a  focus  and 
result  in  giving  us  an  authoritative  standard  of  finer  pitches 
adapted  to  special  machinery,  either  as  an  Indorsement  of  the 
one  in  discussion  or  of  some  other — it  does  not  matter  par- 
ticularly so  long  as  it  meets  the  wants  and  is  generally  recog- 
nized.    It  is  to  be  hoped  that  something  of  this  nature  will  be 

the  result. 

*     *     * 

A  GROWING  OPPORTUNITY. 

When  the  young  man  is  casting  about  for  a  profitable  and 
congenial  business  to  which  to  devote  himself  for  life,  if  his 
Inclinations  lead  him  toward  the  realm  of  engineering,  he 
cannot  but  feel  somewhat  disheartened  by  the  state  of  this 
profession  at  the  present  time.  There  are  scores  of  engi- 
neering schools  in  the  country  attended  by  thousands  of 
students,  great  numbers  of  whom  are  graduated  each  year.  It 
is  truly  said  that  t^iere  is  a  great  demand  for  these  graduates 


on  the  part  of  engineering  firms  in  various  lines,  but  this 
demand  is  for  young  men  who  are  willing  to  work  for  long 
hours  at  small  wages  for  the  sake  of  gaining  "practical  ex- 
perience." The  upward  steps  from  these  positions  are  difficult 
and  the  openings  leading  to  the  ascent  are  few.  Besides,  the 
salaries  obtained  by  even  the  best  engineers  are  not  commen- 
surate, so  at  least  it  seems  to  the  young  man,  with  the  time 
and  study  and  money  which  he  has  expended  on  his  education. 
Especially  is  this  so  when  compared  with  the  harvest  reaped 
by  the  financial  managers  and  the  members  of  the  selling 
organization  in  great  industrial  undertakings.  The  expert 
in  salesmanship,  the  man  who  obtains  the  big  contracts  and 
brings  in  business,  is  the  one  who  up  to  this  time  has  been 
the  most  valued  member  of  the  salaried  organization. 

It  is  not  safe,  however,  to  consider  this  as  a  permanent  condi- 
tion. While  this  field  is  an  attractive  one  at  present,  the  in- 
creasing growth  of  the  idea  of  combination  and  community 
of  interest  is  bound  to  lessen  competition  more  and  more  as 
time  goes  on,  and  competition  is  the  only  factor  which  makes 
it  possible  for  the  selling  agent  to  receive  the  abnormal  re- 
wards which  he  now  enjoys.  Considered  from  a  purely  ab- 
stract standpoint,  indeed,  this  condition  does  not  seem  to  be  a 
stable  one.  The  salesman's  business  is  an  economic  waste, 
so  far  as  the  country  at  large  is  concerned,  in  the  sense  that 
he  does  not  add  to  the  wealth  of  the  country  an  amount  cor- 
responding to  the  value  he  receives  for  closing  his  large  con- 
tracts. He  merely  diverts  business  from  one  channel  to  an- 
other. The  consumer  is  therefore  compelled  to  pay  something 
more  than  the  intrinsic  value  of  his  purchase  for  the  privi- 
lege of  having  his  order  subjected  to  the  fierce  rivalry  which 
has  hitherto  characterized  the  industrial  world. 

With  the  partial  decadence,  at  least,  of  the  importance  of 
the  selling  end  of  the  business,  more  and  more  will  appear 
the  necessity  for  reducing  the  cost  of  production  to  the  low- 
est possible  point.  Competition  in  the  future  will  largely  be 
waged  in  the  work  shop  and  factory  instead  of  in  the  city 
offices  of  manufacturing  firms.  This  condition  is  one  that 
must,  in  the  nature  of  things,  call  increasingly  for  men 
skilled  in  the  art  of  production  at  a  minimum  cost,  who  can 
get  the  most  possible  out  of  men  and  machines  without 
unduly  distressing  either.  This  is  the  most  attractive  open- 
ing for  the  intelligent,  energetic  young  man  of  to-day.  The 
steps  that  he  should  take  to  perfect  himself  in  the  art  of 
management  cannot  be  definitely  laid  down.  Each  one  will 
have  to  search  them  out  for  himself.  A  technical  education 
will  be  no  hindrance  and  should  be  of  great  help,  not  only 
from  the  greater  knowledge  of  scientific  principles  which  it 
gives,  but  also  in  the  training  given  in  expressing  one's  ideas 
in  handwriting  and  in  speech  and  in  the  broadening  influence 
of  contact  with  numbers  of  other  men  with  similar  aims  in 
life.  But  a  technical  training  is  not  absolutely  necessary. 
The  works  manager  has  to  make  large  use  of  the  brains  of 
others  when  it  comes  to  solving  engineering  problems,  and 
will  give  up  his  own  time  mostly  to  questions  of  organization 
and  administration.  This  can  best  be  learned  by  actual  prac- 
tice in  the  art.  The  steps  to  be  followed  are  the  old-fashioned 
ones  from  the  ranks  of  the  workmen  up  through  the  petty 
foremanships  to  the  higher  positions  of  responsibility.  He 
must  consider,  however,  unlike  the  ordinary  foreman,  that  he 
is  studying  and  striving  to  master  a  definite  and  complicated 
science — a  science  of  which  something  has  been  written  and 
concerning  which  some  experimental  work  has  been  done,  but 
which  is  in  the  main  a  region  whose  prominences  are  un- 
mapped and  whose  routes  of  travel  are  undetermined  and 
unmarked. 

The  typical  manager  of  the  past,  like  the  old-fashioned  engi- 
neer, attained  his  eminence  through  unusual  and  fortuitous 
natural  endowment.  The  efficient  manager  of  the  future,  like 
the  engineer  of  the  present,  will  depend  for  his  success  on 
accurate  analysis  of  the  conditions  with  which  he  is  con- 
fronted, and  carefully  considered  and  executed  plans  for  ac- 
complishing the  results  he  desires.  This  is  the  field  which 
to-day  presents  the  most  inviting  opportunities  in  the  mechani- 
cal world.  As  to  how  it  shall  be  entered,  each  one  must 
determine  for  himself.  There  are  few  places  where  one  can 
serve  a  definite  apprenticeship  in  the  art,  and  no  college  has 
yet  added  the  study  of  the  science  to  its  curriculum. 
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CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OF  THE  MONTH. 


The  Mechanical  World  states  that  a  new  alloy  for  turbine 
blades,  containing  80  per  cent  copper  and  20  per  cent  nickel, 
has  been  found  to  be  the  most  satisfactory  metal  for  the  pur- 
pose as  yet  discovered.  Of  the  alloys  formerly  used  those 
containing  zinc  are  said  to  be  extremely  unreliable  at  high 
temperatures,  particularly  when  used  with  superheated  steam. 


A  new  German  process  of  case  hardening  is  claimed  to  give 
results  superior  to  any  hitherto  obtained.  It  is  said  that  a 
piece  weighing  400  pounds  can  be  hardened  0.040  inch  deep, 
and  so  hard  that  no  steel  will  cut  it.  though  it  may  be  welded. 
The  work  to  be  hardened  is  heated  in  bone  dust  powder  to 
which  is  added  %  pound  of  yellow  prussiate,  ij  pound  of 
cyanide  of  potassium,  and  one  pound  of  phosphorus.  It  is 
heated  to  a  very  high  temperature  in  a  closed  bos. 

Lead  wool,  made  in  Germany,  is  used  principally  for  caulk- 
ing pipes,  the  joint  being  filled  cold  against  a  backing  of  hemp 
or  tarred  yarn.  It  is  considered  a  good  substitute  for 
melted  lead  in  making  joints  for  hub  and  spigot  cast  iron 
gas  mains.  This  "blei-wolle"  is  lead  which  has  been  shredded 
to  about  the  size  of  heavy  thread,  collected  into  bundles  of  con- 
venient length  and  of  a  size  in  proportion  to  the  joint  to  be 
filled,  twisted  somewhat. — Mining  Reporter. 


Pure  copper  cannot  be  cast  in  sand  without  considerable 
difficulty;  in  fact,  some  deoxidizer  is  always  used.  For  com- 
mon copper  castings  from  2  to  5  per  cent  zinc  is  generally 
added  to  get  sound  castings;  but  for  "electrical  work  this  Is 
useless.  The  only  way  to  get  good  electrical  castings  is  to 
melt  pure  electrolytic  copper  in  a  plumbago  crucible  under  a 
thick  layer  of  charcoal.  When  thoroughly  melted  add  2  per 
cent  silicon  copper  and  stir  it  in  with  a  stick  and  cast  as 
soon  as  ready.  Practical  experience  alone  will  show  the  cor- 
rect temperature  for  casting  copper  in  sand  molds,  and  the 
proper  temperature  of  the  sand.  It  must  not  be  cast  boiling, 
but  a  fairly  high  temperature  is  necessary, — Metal  Industry. 


The  Maschinen-  and  Metallindustrie-Zeitung  has  made  cal- 
culations to  the  effect  that  a  grown  person  receives  through 
his  food  an  amount  of  heat  equivalent  to  about  12,000  or  14,000 
B.  T.  U.  a  day.  Only  1,200  B.  T.  U.  are  during  an  eight-hour 
day  transformed  into  work,  and  the  exertion  of  a  man  under 
these  circumstances  is  equivalent  to  O.OS  H.  P.  Granting 
these  figures  to  be  correct,  it  is  further  stated  that  the  effi- 
ciency of  the  steam-engine,  the  cost  of  its  running  being 
compared  with  the  wages  paid  for  labor,  is  150  times  greater 
than  that  of  human  exertion.  No  wonder  then  that  we  try  to 
replace  the  brute  force  of  man  with  motors  of  all  descrip- 
tions wherever  possible,  and  rather  use  the  mental  powers  of 
man  which  no  machine  has  as  yet  been  able  to  replace. 


A  German  manufacturer,  Jlr.  Julius  Pintsch,  of  Berlin,  has 
made  a  number  of  experiments  in  order  to  ascertain  the  com- 
parative durability  of  various  metals  when  exposed  to  the 
heated  exhaust  gases  from  internal  combustion  engines.  The 
experiments  indicate  that  bronze  and  copper  are  least  adapted 
to  endure  exposure;  nickel  and  brass  are  possessed  of  more 
enduring  qualities,  while  machine  steel,  nickel  steel  and  cast 
iron  show  little  depreciation  from  exposure.  Cast  iron  stood 
the  test  far  better  when  not  finished,  but  even  finished  cast 
iron  proved  to  be  well  suited  for  exposure  of  this  character. 
The  exhaust  gases  in  the  experiments  referred  to  had  a  tem- 
perature of  700  degrees  F.  So  high  a  temperature,  of  course, 
is  not  necessary  for  the  exhaust  gases  if  the  machine  is  pro- 
vided with  a  proper  provision  for  cooling  off  the  cylinder 
walls. 


United  States  Consul  Griffith,  of  Liverpool,  has  sent  to  Wash- 
ington a  brief  note  concerning  an  automatic  train  stop  which 
has  been  in  use  at  one  or  more  places  on  the  North  Stafford- 
shire Railway  for  two  years.     The  apparatus,  devised  by  Mr, 


T.  E.  R.  Phillips,  of  Liverpool,  consists  of  a  "tripper"  fixed 
on  the  sleepers  between  the  rails  which,  when  a  signal  is  in 
the  stop  position,  actuates  a  visual  and  an  audible  signal  in 
the  locomotive  cab.  The  apparatus  is  also  designed  to  apply 
the  brakes.  A  great  number  of  similar  devices  have  been  pat- 
ented, but  have  not  proved  successful.  One  fault  common  to 
a  large  number  is  that  the  inventors  have  not  considered  the 
inertia  of  parts  suddenly  moved  from  a  state  of  rest  to  a 
velocity  of,  say,  88  feet  per  second,  and  this  is  what  happens 
to  a  "tripper"  when  struck  by  a  train  running  a  mile  a 
minute. 

The  uses  of  bismuth  are  fairly  numerous,  and  recently  the 
German  and  French  governments  adopted  this  metal  in  place 
of  lead  for  the  cores  of  rifle  bullets.  The  alloys  of  bismuth 
with  lead  and  tin  are  well  known  for  their  easy  fusibility  and 
their  property  of  expanding  on  solidification.  Their  fusibility 
can  be  increased  by  adding  cadmium.  Usually  alloys  contain 
from  20  to  50  per  cent  bismuth,  2.5  to  50  per  cent  lead.  4  to 
20  per  cent  tin,  and  occasionally  a  little  cadmium.  There  has 
been  further  research  work  on  copper-bismuth  alloys  to 
determine  their  physical  characteristics  and  to  decide  what 
percentage  of  each  metal  will  make  the  best  eutectic  mixture. 
The  structure  of  copper  alloys  containing  98  per  cent  or  more 
bismuth  resembles  pure  bismuth.  Alloys  generally  are  valued 
by  the  market  conditions  of  their  constituent  metals. — Mining 
Reporier. 


It  appears  that  the  Kjellin  electric  furnace  for  the  produc- 
tion of  steel  has  developed  beyond  the  stage  of  mere  experi- 
menting, as  this  method  is  now  reported  to  be  far  enough 
developed  for  utilization  on  a  large  scale  in  Sweden.  The 
immense  water  power  at  Trollhattan  will  be  utilized  for  this 
purpose  and  the  Swedish  government,  which  controls  this 
water  power,  is  expected  to  give  the  necessary  permits  to  the 
exploiting  company.  The  promoters  expect  to  build  a  steel 
mill  for  producing  at  least  500.000  tons  of  steel  annually,  and 
at  least  one  mill  of  the  same  size  is  expected  to  be  erected  in 
another  part  of  the  country.  The  extensive  iron  ore  deposits 
in  the  northern  part  of  the  country  will  furnish  all  the  raw 
material  necessary.  The  Krupp  Works  are  reported  to  have 
acquired  the  Kjellin  patents  for  Germany  and  will  erect  large 
mills  for  their  utilization. 


William  Marriott,  an  English  civil  engineer,  makes  a  very 
interesting  statement  in  the  London  Times  Supplement  re- 
garding what  has  been  called  the  "growth  of  iron."  He 
asserts  that  during  an  experience  of  more  than  thirty  years 
he  has  become  convinced  that  iron  increases  in  volume 
through  continued  heating  and  cooling.  Mr.  Marriott  writes: 
"Rails  that  have  fitted  swing  bridges  with  plenty  of  clear- 
ance have  had  to  be  shortened  repeatedly  year  after  year, 
and  only  recently  I  have  known  an  instance  of  a  swing 
bridge  which  had  been  open  for  half  an  hour  that  could  not 
be  put  back  until  some  of  the  ironwork  had  been  reduced. 
The  bridge  had  been  built  for  some  thirteen  years  and  had 
been  opened  and  closed  during  that  time  many  hundreds  of 
times.  There  is  little  doubt  in  my  mind  that  iron  heated 
and  cooled   alternately   does   permanently   lengthen." 


On  September  30  the  first  run  with  a  heavy  electric  tram 
was  made  on  the  New  York  Central  R.R.  from  Highbridge  to 
the  Grand  Central  Station.  About  November  10  it  is  expected 
to  have  electric  engines  running  regularly  between  the  Grand 
Central  Station  and  Highbridge.  The  smoke  nuisance  in  the 
tunnel  will,  however,  not  be  fully  eliminated  for  some  months, 
as  the  electrification  of  the  New  York,  New  Haven  &  Hart- 
ford R.R,  is  not  yet  far  enough  advanced  to  permit  steam  to 
be  abandoned  on  this  line.  Enough  has  already  been  accom- 
plished, however,  to  remedy  the  disagreeable  features  of  the 
entrance  to  New  York  by  way  of  the  tunnel,  and  to  indicate 
that  marked  improvement  in  suburban  traffic  accommodations- 
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will  follow  the  completion  of  the  undertaking.  The  first  trip 
through  the  tunnel  was  made  with  open  windows  without  an- 
noyance, except  from  the  small  amount  of  gas  left  in  the  tun- 
nel from  preceding  trains. 

In  establishments  expecting  to  produce  a  uniformity  in 
their  output,  estimating  the  heat  of  a  piece  of  steel  by  the 
color  is  no  more  considered  safe.  No  two  men  will  agree  as 
to  the  color  of  a  piece  in  any  one  fire  or  bath.  The  same  tem- 
perature will  be  differently  estimated  in  different  parts  of  the 
shop  or  at  different  times  of  the  year  or  day,  according  to 
the  light,  and  no  two  kinds  of  steel  will  show  the  same  color 
for  the  same  temperature.  For  these  reasons  the  eye  cannot 
be  depended  upon.  There  are,  however,  means  for  measuring 
temperatures  used  by  manufacturers  of  fine  porcelain  which 
undoubtedly  would  be  valuable  to  steel  workers  to  enable 
them  to  ascertain  with  certainty  the  temperature  in  a  furnace. 
The  method  consists  in  the  use  of  porcelain  or  clay  cones  of 
various  melting  or  softening  points.  Sixty  different  grades 
exist,  each  stamped  with  a  number  corresponding  to  the  dif- 
ferent temperatures  at  which  the  cones  will  collapse.  The 
range  of  these  temperatures  is  between  1,094  to  3,522  de- 
grees F. — Scientific  American. 


According  to  the  English  Mechanic  and  World  of  Science, 
Messrs.  Siemens  and  Halske,  of  Berlin,  Germany,  have  recent- 
ly patented  an  alloy  which  is  especially  suited  for  use  as  a 
bearing  metal.  They  state  that  it  is  superior  to  the  usual 
white  metal  in  that  it  is  very  easily  worked  and  particularly 
easily  turned,  that  it  fills  up  the  mold  completely  when  cast, 
that  it  possesses  relatively  great  hardness,  and,  what  is  most 
important,  that  it  has  an  extremely  small  coefficient  of  fric- 
tion. The  alloy  is  made  by  melting  together  approximately 
equal  parts  of  cadmium  and  zinc,  with  an  addition  of  a  small 
proportion  of  antimony.  The  alloy  can,  for  example,  consist 
of  45-50  parts  of  cadmium,  45-50  parts  of  zinc,  and  up  to  10 
parts  of  antimony.  The  antimony  added  should  not  exceed 
10  per  cent,  as  otherwise  the  metal  is  too  brittle.  A  very 
suitable  proportion  of  antimony  is  5  per  cent.  If  the  propor- 
tion of  cadmium  and  zinc  is  considerably  varied,  the  coeffi- 
cient of  friction  increases,  and  the  other  good  properties  of 
the  alloy  are  essentially  prejudiced. 


As  a  result  of  tests  made  on  an  experimental  steel  coach, 
the  Pennsylvania  Railroad  has  decided  that  all  its  future  pas- 
senger equipment  shall  be  made  of  steel.  The  necessity  for 
providing  non-collapsible  and  absolutely  fireproof  passenger 
cars  for  the  Hudson  River  tunnel  has  led  to  this  decision. 
The  experimental  car,  it  is  stated,  could  stand  any  load  or  any 
collision.  Its  hidden  frame  is  like  a  cantilever  bridge,  sus- 
pended on  the  trucks  as  piers,  insuring  safety  against  tele- 
scoping. The  car  weighs  103,550  pounds,  against  84,500  pounds 
for  the  standard  wooden  coach;  but  it  is  found  that  the  added 
weight  very  greatly  reduces  the  vibration  and  adds  to  the  com- 
fort of  the  passengers.  The  decision  now  arrived  at  means 
that  there  must  be  rapidly  constructed  1,000  fireproof  cars,  to 
be  ready  when  the  tunnel  is  completed.  The  Pullman  Co. 
has  also  decided  to  build  a  steel  sleeper  which  weighs  some 
25  per  cent  more  than  the  standard  wooden  coach.  The  frame 
Is  of  cantilever  construction  similar  to  a  bridge  and  the  floor- 
ing of  the  car  and  platform  is  of  imitation  stone  spread  on 
steel  plates.  Doors  are  of  steel  plate  filled  with  cork  to  pre- 
vent noise,  and  the  roof  is  of  composite  boards  covered  with 
copper  sheathing,  the  inside  lining  being  of  composite  boards 
covered  with  fireproof  paint. 


An  explosive,  which  cost  only  one-tenth  as  much  as  dyna- 
mite, was  experimented  with  at  the  Simplon  tunnel,  but  had 
to  be  abandoned  because  of  a  peculiar  disadvantage.  As  de- 
scribed by  M.  Jacquier,  in  the  Annales  des  Fonts  et  Chaussees, 
it  was  made  by  soaking  meal  or  powdered  charcoal  in  liquid 
air  or  liquid  oxygen,  the  powdered  carbon  being  first  packed 
into  a  case  made  of  stout  paper  and  covered  with  an  asbestos 
wad,  through  which  passed  a  paper  tube  to  the  bottom  of  the 
cartridge.  Just  before  firing,  the  liquid  air  was  poured  in, 
and  the  firing  was  done  by  means  of  a  fulminate  cap  as  usual. 


Not  over  ten  minutes  should  be  allowed  to  elapse  after  filling 
before  firing  the  cartridge,  as  the  liquid  air  is  gradually 
evaporating,  and  at  the  end  of  half  an  hour  has  completely 
disappeared.  From  this  results  one  of  the  great  advantages 
of  the  explosive,  namely,  that  if  it  should  miss  fire,  it  is  only 
necessary  to  wait  awhile  and  there  will  be  no  danger  what- 
ever to  the  men.  The  dynamite  used  in  the  construction  of 
this  tunnel  cost  $27.50  per  lineal  yard  of  single  tunnel;  there- 
fore this  new  explosive  would  have  effected  a  great  saving 
if  it  had  been  possible  to  use  it.  The  reason  why  it  could  not 
be  used  was  that  it  produced  such  great  quantities  of  carbon 
monoxide  (CO),  that  the  atmosphere  in  the  tunnel  became 
very  injurious  to  the  workmen. — English  Mechanic  and  World 
of  Science. 


ALCOHOL  FROM  CORNCOBS. 
The  Department  of  Agriculture  is  developing  a  new  indus- 
try in  the  production  of  alcohol  from  corncobs,  which,  the 
department  says,  promises  to  be  of  much  commercial  value. 
Investigations  are  being  made  at  Hoopeston.  111.,  and  have 
proved  that  the  large  quantities  of  corncobs  which  every  year 
go  to  waste  can  be  made  to  produce  alcohol  in  sufficient  quan- 
tities to  justify  the  erection  of  a  distilling  plant  in  connec- 
tion with  a  corn  cannery.  So  far  the  department  has  suc- 
ceeded by  simple  methods  of  fermentation  in  getting  a  yield 
of  11  gallons  of  alcohol  from  a  ton  of  green  cobs,  and  by 
similar  methods  in  getting  6  gallons  of  alcohol  from  a  ton  of 
green  cornstalks.  A  department  official  says  that  these  tests 
show  that  there  are  240  pounds  of  fermentable  substance  in 
a  ton  of  green  field  cornstalks,  which  will  yield  about  half 
of  its  weight  In  absolute  alcohol.  In  round  numbers  a  ton 
of  stalks  will  produce  100  pounds  of  alcohol  or  200  pounds  of 
proof  spirits.  As  a  gallon  of  alcohol  weighs  nearly  7  pounds, 
there  should  be  15  gallons  of  alcohol  in  a  ton  of  stalks.  The 
addition  of  the  corn  on  the  cob  adds  further  to  the  possibili- 
ties of  alcohol  obtainable  from  a  ton  of  cobs,  and  will  have  its 
influence  in  bringing  the  quantity  to  a  greater  figure. — 
Horseless  Age. 

TURBO-BLOWERS. 
In  a  paper  recently  presented  at  a  meeting  of  the  British 
Association  for  the  Advancement  of  Science  by  Gerald  Stoney, 
on  the  subject  of  "Recent  Advances  in  Steam  Turbines- 
Land  and  Marine,"  the  author  described  the  development  of 
the  steam  turbine  for  driving  rotary  air  compressors  of  the 
turbine  type,  which  are  now  being  used  largely  for  blowing 
blast  furnaces.  The  advantages  gained  are  light  weight, 
small  foundation,  small  consumption  of  oil  and  above  all,  high 
economy  of  steam  over  the  reciprocating  types  of  blowing 
engines.  The  outfits  described  are  generally  for  about  20,000 
cubic  feet  of  free  air  per  minute,  and  a  pressure  of  ten  to 
fifteen  pounds  per  square  inch.  A  slightly  different  type  Is 
made  for  about  30,000  cubic  feet  per  minute,  at  about  one 
pound  per  square  inch  pressure.  These  blowing  equipments 
are  being  used  in  several  large  iron  works  for  dealing  with 
the  waste  gases  from  furnaces  and  for  driving  these  gases 
through  the  recovering  plant,  etc.,  an  important  feature  being 
that  they  do  not  clog  with  tar  and  other  matters.  Since  it  is 
nearly  impossible  to  use  economically  low-pressure  steam  at 
about  atmospheric  pressure  in  a  reciprocating  engine,  the  ex- 
haust steam  turbine  becomes  an  important  factor  in  those 
cases  where  there  are  non-condensing  engines  and  other 
sources  of  exhaust  steam. 


WIND  MOTOR  FOR  ELECTRIC  LIGHT  AND  POWER 
STATION. 

While  wind  power  has  never  been  very  extensively  used  In 
this  country  (excepting  in  the  prairie  regions  of  the  West), 
some  European  countries  (and  among  them  Holland  in  par- 
ticular) have  made  use  of  this  cheap  power  to  a  very  great 
extent.  The  wind  motor,  however,  has  been  used  only  for 
such  purposes  where  a  certain  and  constant  amount  of  power 
was  not  a  necessary  condition,  and  where  the  variations  in 
speed  did  not  in  any  way  interfere  with  the  working  of  the 
driven  machinery.  In  some  cases  there  have  been  attempts 
made  to  provide  the  wind  motors  with  devices  which  would 
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permit  the  driven  machines  to  run  at  constant  speeds  no 
matter  what  be  the  speed  of  the  wind  motor  itself.  But  even 
such  devices  could,  of  course,  not  eliminate  the  uncertainty 
of  the  amount  of  power.  Of  so  much  greater  interest  is 
therefore  the  report  that  a  wind  motor  has  been  in  success- 
ful operation  for  two  years,  furnishing  the  required  power  for 
an  electric  light  and  power  plant  in  the  small  town  Arkow, 
in  Denmark.  When  using  the  wind  motor  for  such  a  pur- 
pose some  other  kind  of  a  motor  must,  of  course,  be  kept  In 
preparation  for  emergency  cases.  Even  so,  however,  is  the 
proposition  of  using  the  wind  power  a  particularly  economical 
one,  as  has  been  proven  by  this  electric  plant,  which  pays  a 
net  profit  on  the  investment  of  12.5  per  cent.  Regarding  the 
efficiency  of  this  particular  motor  the  Zeitschrift  des  Oster- 
reichischen  Ingenieur  und  Architekten-Vereines  states  that 
with  a  wind  velocity  of  20  feet  per  second  each  60  square  feet 
of  blade  surface  will  generate  1  H.  P.,  out  of  which  86  per 
cent  will  reach  the  electric  generators. 


been  due  to  the  improved  condition  of  support  and  construc- 
tion, but  there  is  no  doubt  that  graphite  in  places  like  this- 
would  allow  the  parts  to  move  upon  each  other  with  greatly 
lessened  friction  and  this  means  less  noise  and  distress. 


HOLDING  POWER  OF  RAILROAD  SPIKES. 

The  Forest  Service  of  the  United  States  Department  of 
Agriculture  has  completed  a  series  of  tests  to  determine  the 
holding  power  of  different  forms  of  railroad  spikes.  The  tests 
were  made  on  ordinary  commercial  ties  of  loblolly  pine,  oak, 
chestnut,  and  other  woods.  The  spikes  used  were  of  four 
kinds:  common  driven  spikes,  a  driven  spike  which  has  about 
the  same  form  as  the  common  spike  with  a  lengthwise  chan- 
nel on  the  side  away  from  the  rail;  screw  spikes  of  the 
American  type;  and  screw  spikes 
similar  to  those  in  use  on  European 
railroads,  and  differing  from  the 
American  spike  mainly  in  the  man- 
ner of  finishing  the  thread  under 
the  head. 

The  common  and  the  channeled 
spikes  were  driven  into  the  ties  in 
the  usual  manner  to  the  depth  of 
five  inches.  A  hole  of  the  same  di- 
ameter as  the  spike  at  the  base  of 
the  thread  was  bored  for  the  screw 
spikes,  which  were  then  screwed 
down  to  the  same  depth  as  the 
driven  spikes.  The  ties  were  then 
placed  in  the  testing  machine  and 
the  force  required  to  pull  each 
spike  was  recorded. 

The  average  force  required  to  pull  common  spikes  varies 
from  7,000  pounds  in  white  oak,  to  3,600  pounds  in  loblolly 
pine,  and  3.000  pounds  in  chestnut.  The  holding  power  of 
the  channeled  spike  is  somewhat  greater.  For  example,  about 
11  per  cent  more  force,  or  4,000  pounds  is  required  to  pull  it 
from  the  loblolly  pine  tie.  The  two  forms  of  screw  spikes  have 
about  the  same  holding  power,  ranging  from  13,000  pounds 
in  white  oak,  to  9,400  pounds  in  chestnut,  and  7,700  pounds 
in  loblolly  pine. 

There  is  a  marked  difference  between  the  behavior  of  driven 
and  screwed  spikes  in  knots  and  in  clear  wood.  Knots  are 
brittle  and  lack  elasticity,  so  driven  spikes  do  not  hold  as 
well  in  them  as  in  clear  wood.  In  the  case  of  common  spikes 
in  loblolly  pine  the  decrease  of  holding  power  in  knots  is  as 
great  as  25  per  cent.  On  the  other  hand,  screw  spikes  tend 
to  pull  out  the  whole  knot  which  they  penetrate.  This  in- 
creases the  resistance  so  much  that  in  lobololly  pine  the  in- 
crease of  holding  power  of  screw  spikes  in  knots  is  about  35 
per  cent  over  that  for  clear  wood. 

USE  OF  GRAPHITE  TO  PREVENT  CREAKING. 
Graphite  has  other  lubricating  uses  besides  Its  application 
to  running  journals.  It  is  used  with  good  results  to  overcome 
the  fiendish  propensity  of  car  windows  to  stick,  and  according 
to  Graphite  It  has  been  used  with  marked  success  to  overcome 
the  creaking  and  cracking  noises  made  by  poorly  built  cars 
when  rounding  curves  and  running  over  uneven  track.  An 
Instance  is  given  of  a  private  car  which  had  given  much  trouble 
from  noise  of  this  character.  It  was  entirely  rebuilt  and  all 
joints  and  seams  were  thoroughly  covered  with  graphite  be- 
fore being  put  together.  The  result  was  that  the  creaking 
was  entirely  eliminated.     Of  course  part  of  this  might  have 


LOCOMOTIVES  WITH  POPPET  VALVES. 
The  use  of  superheated  steam  in  locomotives  has  not  made 
any  great  headway  owing  to  the  fact  that  It  does  not  work 
well  with  slide  or  piston  valves.  To  overcome  this  difficulty, 
the  Hanover  Locomotive  Works,  in  Hanover,  Germany,  about 
a  year  ago  reconstructed  a  small  engine  that  came  into  the 
works  for  repairs,  equipping  it  with  poppet  valves  of  the 
Lentz  type.  The  design  of  these  valves  is  shown  In  the  two 
sectional  elevations  taken  at  right  angles  to  each  other  in  the 
cut.  The  tw-o  center  valves  are  for  the  inlet,  and  the  out- 
side ones  for  the  exhaust.  They  are  actuated  by  the  end 
movement  of  rod  A.  which  is  made  with  elevations  on  one 
side  to  move  the  valves  at  the  proper  times.  The  valves  are 
held  closed  by  means  of  springs  which  do  not  have  to  be  very 
stiff,  as  the  valves  only  weigh  about  S  pounds  each.  Tests 
made  of  this  engine  in  comparison  with  another  one  of  .the 
same  size  equipped  with  slide  valves  showed  a  decided  saving 
In  water  and  fuel,  30  per  cent  and  19  per  cent  respectively, 
while  the  durability  of  the  valves  was  well  demonstrated  by 
the  fact  that  after  running  11,000  miles  they  were  in  perfect 
running  order.  The  operation  of  the  poppet  valves  on  this 
trial  locomotive  was  so  satisfactory  that  the  Hanover  works 
have  constructed  a  larger  engine  of  the  same  type. 


Poppet  Valves  for  Locomotives. 

CAST-IRON  WHEELS. 

The  Master  Car  Builders'  Association  has  adopted  by  letter 
ballot  the  two  recommendations  of  the  committee  on  cast-iron 
wheels  increasing  the  thickness  of  the  flange  one-eighth  of  an 
Inch  and  changing  the  coning  of  the  tread  from  1  In  25  to 
1  in  20.  Increasing  the  thickness  of  the  flange  is  not  a  new 
suggestion;  it  was  first  made  several  years  ago  and  then 
dropped  because  it  was  considered  impossible  to  run  a  thicker 
fiange  through  the  frogs  and  guard  rails.  The  American  Rail- 
way Association,  after  an  investigation  of  the  limiting  condi- 
tions of  modern  track,  has  approved  the  change,  and  there  are 
now  no  objections  on  the  grounds  of  safety.  How  much 
strength  and  durability  this  %  inch  of  metal  will  add  to  cast- 
iron  wheels  is  yet  to  be  determined  by  laboratory  tests  and 
actual  service. 

The  committee  report,  in  recommending  the  change  in  the 
taper  of  the  tread  from  1  in  25  to  1  in  20.  says:  "The  reason 
for  asking  for  the  change  in  the  taper  is  due  to  experiments 
that  have  recently  been  made  which  Indicate  less  flange  wear 
and  a  longer  life  to  the  wheel  on  this  account." 

The  comments  made  on  taper  of  wheel  treads  by  Mr.  M.  N. 
Forney  In  his  paper  on  the  Relation  of  the  Wheel  to  the  Rail, 
presented  to  the  Master  Car  Builders'  Association  In  1884,  are 
pertinent: 

"The  relative  advantages  of  coned  and  cylindrical  treads  of 
wheels  have  been  in  dispute  ever  since  railroads  were  first 
built.  Whatever  advantage  may  accrue  from  the  use  of  coned 
wheels  Is  soon  lost  because  the  cone  of  the  treads  Is  rapidly 
worn  away,  and  the  wheels  become  either  cylindrical  in  form 
or  approximate  thereto." 

It  may  be,  however,  that  the  coning  has  more  influence  than 
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Is  usually  accredited  to  it.  In  the  topical  discussion  on  the 
allowable  variation  in  circumferences  in  mating  wheels,  it  was 
said  that  if  one  wheel  is  made  1-32  inch  larger  in  diameter 
than  its  mate,  such  a  wheel  will  not  run  sharp.  It  is  prob- 
able that  a  pair  of  new  wheels  will  act  on  the  rails  like  a 
barrel  rolling  on  skids;  that  is,  so  adjust  themselves  that  they 
will  roll  on  points  of  equal  diameter,  and  it  is  evident  that 
this  will  be  the  more  easily  accomplished  the  sharper  the  cone 
of  the  tread.  Hence,  if  they  are  brought  to  bear,  when  new, 
on  points  of  equal  diameter,  they  have  the  probable  advantage 
of  being  liable  to  wear  evenly  and  thus  be  of  the  same  diame- 
ter when  they  are  worn  to  the  cylindrical  tread.  The  change 
suggested  by  the  committee  is  a  reasonable  one  and  may  do 
something  towards  the  elimination  of  sharp  flanges,  but  the 
change  is  so  small  that  complete  relief  cannot  be  hoped  for.^ 
Railroad.  Gazette. 


REMOVING  OIL  FROM  EXHAUST  STEAM. 
Abstract  from  a  paper  read  by  Albert  A.  Cary  before  the  Ameri- 
can Society  of  Refrigerating  Engineers. 

Separation  of  oil  from  condensed  steam  has  been  a  problem 
of  great  moment,  and  many  methods  and  devices  have  been 
used  to  effect  its  removal,  all  of  which  may  be  classified  in 
six  divisions  in  the  first  of  which  baffle  plates  or  screens  are 
used,  the  exhaust  steam  being  thrown  against  these  surfaces 
and  allowed  to  pass,  while  moisture  and  free  oil  cling  to  the 
plates  and  are  separated.  In  the  second  method,  the  steam 
delivered  by  the  engine  is  sent  through  filters,  generally  com- 
posed of  coke  or  some  other  loose  material,  while  in  the  third 
process  the  steam  is  exhausted  from  the  engine  through  a 
series  of  pipes  having  their  lower  ends  immersed  in  water. 
which  is  supposed  to  wash  out  the  oil  and  allow  the  steam  to 
pass  to  its  place  of  exhaust.  A  fourth  method  makes  provision 
for  the  steam  exhausted  from  the  engines  to  be  projected 
upon  the  surface  of  a  large  tank  of  water,  where  the  oil 
attaches  itself  to  the  water  surface,  while  the  steam  is  allowed 
to  pass  on  to  its  point  of  exhaust.  The  fifth  method  allows 
the  steam  with  its  charge  of  oil  to  be  condensed  and  then 
carried  to  a  skimming  tank,  where  the  oil  is  supposed  to  rise 
to  the  surface  of  the  water  and  float  off,  while  the  cleared 
water  is  drawn  from  a  point  some  distance  below  the  surface. 
In  the  last  of  all  the  methods  purification  is  effected  by  pass- 
ing the  oil-charged  condensed  steam  through  various  filtering 
mediums,  such  as  blankets,  sponges,  straws,  excelsior,  etc., 
and  depending  upon  their  oil-retaining  properties  to  clear  the 
water  of  its  contained  oil. 

Recently  a  new  process  has  been  devised  which  provides  for 
the  introduction  into  the  water  of  a  small  percentage  of  a 
special  material,  the  nature  of  which  is  at  present  a  secret, 
which  has  a  great  affinity  for  oil.  As  this  material  is  stirred 
throughout  the  condensed  steam,  it  takes  up  the  oil  in  the 
same  way  that  blotting  paper  takes  up  ink.  Tests  thus  far 
made  show  that  the  separation  of  oil  from  water  by  this  pro- 
cess is  absolute  and  complete. 

Oil  is  present  in  exhaust  steam  in  three  different  forms: 
first,  as  a  vapor;  second,  in  finely  subdivided  particles  of  oil; 
third,  in  the  form  of  a  coating  around  the  small  particles  of 
condensed  water  existing  in  exhaust  steam.  In  all  of  the 
processes  of  oil  separation,  excepting  the  last  described,  it 
will  be  seen  that  it  may  be  possible  to  ensnare  and  filter  out 
the  finely  divided  particles  of  oil  floating  in  the  steam  and 
also  the  minute  particles  of  water  with  their  oil  coating,  but  it 
is  difficult  to  take  care  of  the  vaporous  portion  of  the  oil, 
which  has  proved  most  troublesome  to  the  users  of  such  de- 
vices. When  oily  steam  is  condensed,  oil  is  found  existing  in 
the  resulting  water  as  a  free  oil,  little  clots  of  which,  either 
separately  or  combined,  float  to  the  surface  of  the  water.  Con- 
ceiving the  idea  that  a  substance  might  be  obtained  which 
would  have  a  greater  attractive  force  for  the  oil  than  the  sur- 
face of  water,  the  inventor  of  the  new  process  discovered  the 
material  already  mentioned.  So  effective  is  this  material  that 
the  quantity  used  for  oil  extraction  is  but  one-twentieth  of 
1  per  cent  of  the  weight  of  the  water  itself,  and  after  being 
Introduced  into  the  water,  it  has  proved  so  light  and  feathery 
that  a  little  stirring  causes  it  to  diffuse  itself  throughout  the 
volume  of  oily  water.  This  extreme  lightness  and  ability  to 
diffuse  itself  throughout  the  water  soon  causes  the  material 


to  get  in  contact  with  all  of  the  oil,  which  seems  to  leave 
the  water  suddenly  and  attach  itself  to  the  material.  Thus, 
in  a  few  minutes  the  water  becomes  cleared  and  all  that  is 
needed  to  produce  a  liquid  as  clear  as  crystal  is  a  rapid  filtra- 
tion of  the  oil  and  water  with  its  contained  oil-absorbing 
material.  Samples  of  water  obtained  from  various  power  sta- 
tions and  subjected  to  this  treatment  have  shown  no  trace  of 
oil  in  the  filtrate  when  analyze!  by  the  most  delicate  chemical 
means.  The  material  has  such  a  capacity  for  oil  that  it  can 
be  used  several  times  before  a  new  charge  is  required,  and, 
further,  the  cost  of  the  original  material  is  small. — The 
Engineer. 

THE  ROTARY  GAS  ENGINE. 
W.  L.  Chambers,  in  Tlie  Engineer,  October,  1906. 

Much  on  the  possibilities  of  the  gas  turbine  is  printed  in 
engineering  magazines  of  the  day,  and  it  must  be  admitted 
that  there  are  certain  advantages  to  be  gained  in  the  use  of 
that  form  of  motor.  At  the  same  time  there  are  certain  ob- 
stacles in  the  way  of  its  successful  operation  which  make  the 
turbine  impracticable,  at  least  in  almost  every  form  yet 
devised.  Chief  of  these  difficulties  is  the  inability  to  keep  the 
temperature  of  the  blades  below  the  point  of  oxidation,  which 
renders  them  brittle  and  useless.  Several  ways  of  overcoming 
this  difficulty  have  been  suggested,  but  no  one  so  far  seems  to 
have  been  able  to  surmount  the  mechanical  obstacles  pre- 
sented. A  little  study  of  the  faults  of  the  common  reciprocat- 
ing gas  engine  has  led  the  writer  to  the  belief  that  there  is 
a  greater  chance  of  success  in  the  field  of  the  rotary  gas 
engine  of  the  explosion  type  than  in  the  turbine.  The  rotary 
has  no  greater  cooling  problem  than  the  reciprocating  engine, 
and  it  is  quite  possible  to  get  one,  two,  or  even  three  explo- 
sions per  revolution,  instead  of  one  every  alternate  revolution, 
or,  at  best,  one  each  revolution,  as  in  the  ordinary  four-cycle 
and  two-cycle  types. 

If,  in  the  reciprocating  engine,  two  impulses  are  obtained 
per  revolution,  it  must  be  in  the  two-cycle,  double-acting  type 
with  pump  and  one  cylinder  or  two-cylinder,  two-cycle,  single- 
acting  crosshead  type  or  four-cylinder,  four-cycle  type.  Any 
of  these  have  a  great  multiplicity  of  parts  and  the  first  two 
are  open  to  the  serious  fault  of  all  two-cycle  engines,  viz., 
that  of  imperfect  scavenging,  which  allows  a  large  amount  of 
burned  gases,  varying  with  the  back  pressure  of  the  exhaust, 
to  be  mixed  with  the  incoming  charge.  This  mixture  of  the 
gases  is  very  liable  to  cause  back  firing.  In  the  four-cycle  type 
nearly  a  fixed  amount  of  burned  gas  is  left  in  the  ports,  explo- 
sion chamber,  etc.,  which  as  in  the  two-cycle  is  mixed  with  the 
new  charge.  This  amounts  to  from  one-sixteenth  to  one-quar- 
ter of  the  entire  volume  of  the  cylinder,  varying  with  the 
compression.  If  the  compression  is  high,  the  amount  is  less 
in  proportion,  but  increases  rapidly  as  the  compression  is  low- 
ered. No  such  trouble  would  be  encountered  in  the  rotary, 
as  it  could  be  made  to  scavenge  almost  perfectly  and  obtain 
the  full  benefit  of  a  clean  charge. 

Even  more  than  the  turbine  the  rotary  would  reduce  the 
size  per  unit  of  power  over  the  common  type,  due  to  the  fact 
that  the  rotor  of  the  turbine  would  of  necessity  have  to  be 
made  large  to  keep  down  the  angular  velocity,  while  the  rotary 
could  be  made  as  compact  as  possible.  The  greatest  advan- 
tage, however,  of  the  rotary  over  the  reciprocating  engine 
would  be,  that  the  power  of  each  impulse  is  applied  constantly 
on  the  tangent;  hence,  the  turning  moment  would  be  always 
equal  to  the  pressure  at  any  point,  while  in  the  reciprocating 
type  the  turning  moment  varies  for  small  close-connected 
engines  approximately  as  given  in  the  accompanying  table: 

Pressure. 

Beginning  of  stroke 0.00 

%  of  stroke 0.444 

%  of  stroke 0.G68 

%  of  stroke 0.84 

1/2  of  stroke 1.00 

%  of  stroke 0.75 

%  of  stroke 0.60 

%  of  stroke 0.44 

Full    stroke 0.00 

This  variation  is  due  to  the  imperfection  of  the  crank  and 
connecting  rod  as  a  means  of  power  transmission.  The  above 
factors  coupled  with  the  constantly  varying  pressure,  which 
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falls  rapidly  after  the  beginning  of  the  stroke,  make  the  aver- 
age turning  moment  only  about  0.45  of  the  average  pressure 
on  the  piston.  The  rest  of  the  pressure,  about  0.55,  is  simply 
lost  in  strains  and  friction. 

Another  advantage  of  the  rotary  over  the  common  type  is 
its  compactness,  the  rotary  having  something  like  8  to  1  the 
advantage  in  cubical  space  occupied,  and  about  3  to  1  in  floor 
space. 

Owing  to  the  comparatively  small  cylinder  volumes  to  pis- 
ton areas  in  some  forms  of  rotaries,  the  volume  of  gas  con- 
sumed would  be,  theoretically,  nearly  40  per  cent  less  than  in 
its  reciprocating  competitor.  In  practice  it  would  in  all  prob- 
ability not  more  than  equal  the  common  types,  owing  to  the 
difficulty  of  keeping  rotary  cylinders  tight  enough  to  prevent 
leakage  without  undue  friction. 

There  is  one  thing  in  the  rotary,  however,  that  promises 
to  be  a  little  difficult,  and  this  is  its  lubrication.  But  this  is 
far  from  an  impossible  problem,  although  a  somewhat  com- 
plicated one  owing  to  the  number  and  location  of  places  that 
require  oil. 


NITRIC  ACID  AS  A  GAS  ENGINE  BY-PRODUCT. 
Cassier's  Magazine,  August,  1906. 
One  of  the  great  chemical  and  economic  problems  is  the 
discovery  of  a  commercially  profitable  method  of  fixing  the 
inert  gas,  nitrogen.  This  element  is  a  valuable  one,  being 
used  in  various  combinations  in  the  arts,  and  having  an  es- 
pecially broad  field  of  usefulness  as  a  plant  food.  The  prob- 
lem of  obtaining  it,  however,  in  a  form  suitable  for  use  is  a 
very  difficult  one.  Mr.  F.  E.  Junge  contributes  to  Cassier's 
Magazine  a  description  of  a  process  developed  in  Germany  in 
which  the  gas  engine  is  used  as  a  medium  for  performing  this 
highly  valuable  but  difficult  operation. 


Nitric  Acid  as  a  Gaa  Engine  By-product. 

After  discussing  the  various  methods  for  the  fixation  of 
nitrogen  it  can  be  shown  that  the  most  available  compound 
for  this  purpose  is  nitric  oxide,  which  is  composed  of  equal 
quantities  of  nitrogen  and  osj^gen.  This  combination  takes 
place  at  high  temperature.  After  the  gas  is  cooled  to  a  low 
tempei-ature  it  will  absorb  another  atom  of  oxygen  from  the 
surrounding  air,  forming  nitric  dioxide  and  this  will  in  turn 
dissolve  in  warm  water  to  form  nitric  acid  according  to  the 
formula: 

2  NO,  +  O  -f  H,0  =  2  HNO3. 

This  last  action  is  effected  by  spraying  the  water  into  the 
gaseous  mixture  in  finely  divided  form.  We  thus,  in  this 
process,  have  a  very  simple  means  of  making  HNO3  by  the 
exclusive  employment  of  water  and  air,  both  of  which  can 
be  had  practically  without  cost,  and  in  unlimited  quantities, 
if  it  only  be  possible  to  find  a  cheap  and  realiable  method  of 
making  NO. 

The  two  constituents  of  this  substance,  nitrogen  and  oxj'- 
gen,  are  both  present  in  the  gas  engine  cylinder  as  con- 
stituents of  the  air  drawn  in  with  the  charge.  When  analyz- 
ing the  exhaust  gases  of  an  ordinary  gas  engine  it  will  be 
noted  that  if  the  engine  is  running  very  hot  the  exhaust 
shows  a  marked  smell  of  nitric  oxides,  and  it  is  obvious 
that  under  specially-prepared  conditions  this  phenomenon 
may  be  made  to  appear  regularly.  At  the  highest  tempera- 
tures, which  are  almost  coincident  with  those  of  maximum 
pressure,  part  of  the  atmospheric  nitrogen  will  combine  with 
the  surplus  oxygen  to  form  NO.  To  avoid  decomposition  of 
this  combination  the  mixture  must  be  guarded  against  grad- 
ually cooling  down  by  adiabatic  or  other  expansion — in  other 
■words,  the  gases  must  be  quenched  by  the  sudden  injection  of 


cold  water.  The  quantity  and  distribution  of  this  water  in- 
jection will,  therefore,  determine  the  drop  of  temperature  and 
pressure  of  the  gases  in  the  compressor  cylinder,  whence  they 
are  allowed  to  escape  through  a  valve  into  an  exhaust  vessel, 
where  they  are  mixed  with  water  and  air  to  produce  first  NOj 
and  then  HNO„  according  to  the  formula  given  above.  The  ac- 
companying cut  shows  diagrammatically  the  apparatus  em- 
ployed, K  being  the  cylinder  of  the  gas  engine,  W  the  water 
inlet  valve  for  quickly  cooling  the  nitric  oxide,  while  A  is 
the  exhaust  valve  leading  into  the  chamber  0  where  the 
nitric  acid  is  formed. 

The  questions  that  naturally  arise  when  studying  this  pro- 
cess are,  first,  the  time  or  duration  of  high  temperatures 
sufficient  to  produce  NO  in  such  quantities  as  will  make  the 
process  an  economical  one;  and  second,  whether  the  energy 
absorbed  as  negative  work  for  carrying  out  the  mechanical 
process  of  compression  and  the  establishment  of  high  press- 
ures is  low  enough  to  be  a  negligible  quantity  in  the  com- 
mercial application  of  the  invention.  Herr  Hausser,  who 
described  the  process  before  a  branch  of  the  Society  of  Ger- 
man Engineers  at  Kaiserslautern,  produced  evidence  tending 
to  show  that  neither  of  these  were  of  sufficient  importance  to 
make  the  process  an  unprofitable  one.  An  attractive  feature 
of  the  invention  and  one  that  is  likely  to  hasten  its  industrial 
exploitation  lies  in  the  fact  that  the  principle  underlying  it 
is  extremely  simple  and  can  be  carried  out  by  almost  any 
owner  of  a  gas  engine  without  increasing  the  initial  cost, 
operating  expenses,  floor  space,  or  complexity  of  the  plant  in 
any  but  a  very  small  degree.  The  amount  of  power  pro- 
duced from  a  given  engine  with  a  given  amount  of  fuel  is  of 
course  reduced,  but  it  is  claimed  that  the  value  of  the  nitric 
acid  generated  exceeds  the  cost  of  the  power  lost  to  such  an 
extent  as  to  make  it  seem  that  the  process  stands  on  a  sound 
commercial  basis,  as  far  as  Continental  conditions,  at  least, 
are  concerned. 


THE  BEGINNING  OF  MECHANICAL  VENTILATION  AND 

HEATING. 

Compiled  in  part  from  an  artieleby  R.  T.  Cranein  the  Valve  World. 

The  history  of  heating  and  ventilating  engineering  in  this 
country  commences  with  Joseph  Nason.  who,  upon  his  return 
from  England  in  the  latter  part  of  1S42,  began  the  introduc- 
tion into  this  country  of  the  Perkins  system  of  hot-water  heat- 
ing, with  which  Mr.  Nason  was  thoroughly  familiar,  having 
been  for  some  years,  while  in  England,  in  the  employ  of 
Mr.  Perkins.  In  1846  a  radical  departure  in  the  method  of 
heating — in  this  country  at  least — was  made  by  the  warming 
of  the  Boston  custom  house  by  means  of  mechanical  propul- 
sion of  air.  A  large  coil  of  ^4-inch  pipe  was  massed  in  the 
basement,  and  from  it  to  the  several  registers  were  run  ducts 
of  sufficient  capacity  to  cari-y  the  warmed  air.  This  plan  of 
warming,  while  not  new  in  France,  was  entirely  novel  in  this 
country,  and  was  the  beginning  of  all  subsequent  systems  in 
which  fans  were  employed  for  distributing  air.  The  fact  that 
this  plan  of  warming  had  already  been  employed  in  France 
does  not  detract  from  the  credit  due  to  Mr.  Nason,  as  there  is 
no  evidence  that  while  abroad  he  went  to  France,  and  it  is 
highly  probable  that  he  was  not  familiar  with  the  progress 
that  had  been  made  in  that  country.  In  1855,  in  which  year 
extensive  alterations  of  and  additions  to  the  United  States 
Capitol  at  Washington  were  in  progress,  Mr.  Nason,  at  the 
request  of  General  Meigs,  then  in  charge  there,  went  to  Wash- 
ington and  planned  a  system  of  ventilating  and  heating  for 
the  Capitol.  This  was  the  fii-st  really  scientific  and  complete 
job  of  the  kind  done  in  this  country.  Mr.  Nason,  as  this  job 
at  the  Capitol  shows,  had  a  thorough  knowledge  of  the  busi- 
ness, as  it  was  then  well  known,  and  was  at  the  time  unques- 
tionably the  best  informed  and  most  experienced  person  on 
heating  and  ventilating  in  the  United  States. 

The  apparatus  installed  under  Mr.  Nason's  direction  con- 
sisted primarily  of  a  heating  surface  of  wrought-iron  pipe, 
over  which  air  was  forced  by  means  of  two  specially  designed 
centrifugal  fans,  and  conducted  through  ducts  to  the  rooms 
to  be  heated  and  ventilated.  This  plan  of  having  a  large 
amount  of  heating  surface  located  in  one  place  and  the  air 
blown  through  it.  the  heated  air  being  then  conducted  to  such 
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places  as  it  was  needed,  was  for  some  years  the  favorite 
mode  of  heating.  Some  years  after,  a  job  of  this  kind  was 
put  in  the  new  post  office  at  Washington.  It  was  also  placed 
in  several  insane  asylums. 

In  the  late  fifties  B.  F.  Sturtevant  began  his  work  in  Boston, 
which  eventually  led  to  his  building  up  the  largest  blower 
business  in  the  world.  In  the  course  of  ten  years  he  developed 
the  blower  and  its  uses  to  such  an  extent  that  it  became  a 
recognized  factor  in  satisfactory  ventilation.  He  replaced  the 
United  States  Capitol  fans  with  others  of  more  modern  design, 
and  about  1870  entered  the  market  with  a  unit  combination 
of  fan  and  steam  heater.  From  the  somewhat  crude  design  of 
that  day  has  been  evolved  the  present  type  of  fan  blower  heat- 
ing apparatus  to  be  found  in  every  important  public  building 
and  in  thousands  of  industrial  plants  throaghout  the  world. 


BRIQUETTING  TESTS   OF  THE  fDEL-TESTING  PLANT  OF 
THE  UNITED  STATES  GEOLOGICAL,  SURVEY. 

The  United  States  Geological  Survey  has  conducted  a  num- 
ber of  tests  on  the  briquetting  of  fuel  at  its  fuel-testing  plant, 
St.  Louis.  The  results  of  these  tests  are  summarized  in  a 
preliminary  report  recently  issued.  In  the  making  of  coal 
briquettes,  the  binding  work  is  best  performed  when  the  parti- 
cles of  coal  are  coated  and  the  void  spaces  are  filled  with  bind- 
ing material.  This  is  best  accomplished  when  the  tempera- 
ture of  the  mixture  before  compression  is  raised  sufficiently 
to  liquefy  or  vaporize  the  binder.  The  relation  between  the 
coal  and  the  binder  seems  to  be  physical  rather  than  chemi- 
cal. The  more  important  requisites  of  a  suitable  binding 
material  for  briquettes  are  as  follows: 

1.  It  must  be  inexpensive  because  of  the  small  difference  in 
the  United  States  between  the  prices  of  slack  or  fine  coal  and 
those  of  lump  coal.  2.  It  should  be  capable  of  abundant  pro- 
duction in  different  parts  of  the  country  to  avoid  the  necessity 
of  long  transportation.  3.  It  should  be  of  such  character  as 
to  make  it  easily  handled  and  applicable  at  working  tempera- 
tures. If  used  in  solid  condition,  as  in  the  case  of  pitch,  the 
melting  point  should  not  be  lower  than  the  temperature  of 
hot  summer  days  nor  ordinarily  above  that  of  live  steam. 
4.  It  should  hold  the  briquette  together  strongly,  not  only 
during  ordinary  handling  and  transportation,  but  also  during 
protracted  exposure  to  weather  and  while  burning.  5.  The 
binder  should  not  add  appreciably  to  the  ash  of  the  coal,  nor 
increase  the  clinker  formation  in  the  ash.  It  should  not  give 
oft  fumes,  nor  seriously  increase  the  smoke  in  burning  the 
briquettes.  G.  The  binding  material  should  increase,  or  cer- 
tainly should  not  decrease,  the  heating  quality  of  the  coal 
which  is  used  in  the  manufacture  of  briquettes. 

The  condition  which  more  than  any  other  has  prevented  the 
development  of  the  briquetting  industry  in  this  country  is  the 
low  price  of  bituminous  coal  and  especially  the  small  differ- 
ence between  the  price  of  the  lump  coal  and  that  of  the  slack, 
or  fine  coal. 

The  high  cost  of  the  pitch  which  is  generally  used  as  a 
binding  material  is  also  one  of  the  barriers  existing  in  the 
way  of  the  development  of  this  industry.  One  of  the  pur- 
poses of  the  present  investigation  is  to  discover,  if  possible, 
some  cheaper  binding  material,  and  the  outlook  in  that  direc- 
tion is  encouraging.  The  cost  of  manufacturing  briquettes  in 
France,  Germany,  Belgium,  and  England,  including  all  neces- 
sary items  except  that  of  the  coal  and  binding  material,  is 
estimated  to  range  from  25  to  50  cents  per  ton,  varying  with 
the  local  conditions.  Where  pitch  is  used  as  a  binder,  as  is 
almost  universally  the  case  in  each  of  these  countries,  its  cost 
for  a  ton  of  briquettes  may  be  said  to  range  from  50  to  80 
cents.  How  far  this  cost  may  be  reduced  by  the  use  on  a 
commercial  scale  of  cheaper  binders  remains  to  be  seen.  The 
most  favorable  outlook  for  the  development  of  this  industry 
in  the  United  States  is  in  connection  with  the  use  of  briquettes 
in  locomotives  and  in  domestic  furnaces  and  stoves.  It  can 
hardly  be  expected  that,  at  anything  approximating  existing 
prices,  briquettes  can  be  manufactured  for  successful  use  in 
the  ordinary  power-plant  furnaces  of  the  country. 

The  briquettes  experimented  with  weigh  about  ZV2  pounds, 
and  were  made  of  such  a  size  as  would  most  nearly  fulfill  the 
requirements  of  stationary  and  locomotive  boiler  practice. 


In  the  laboratory  investigations,  various  substances  were 
tested  as  binding  materials  in  the  manufacture  of  briquettes, 
both  as  to  the  possibility  of  their  being  used  with  the  different 
varieties  of  bituminous  coal  and  as  to  the  percentage  of  each 
binder  yielding  the  best  results  with  each  coal.  These  investi- 
gations related  not  only  to  the  nature  and  the  amount  of  the 
binder  necessary  for  making  satisfactory  briquettes  with  each 
of  the  several  coals  tested,  but  also  to  the  extent  to  which  the 
binding  quality  of  certain  of  these  materials  might  be  improved 
by  the  admixture  of  another  binding  material  or  another 
variety  of  coal. 

The  binders  may  be  divided  into  two  general  classes — inor- 
ganic and  organic.  The  former  comprised  clay,  lime,  mag- 
nesia, magnesia  cement  (magnesium  oxide  and  magnesium 
chloride),  plaster  of  Paris,  Portland  cement,  natural  cement, 
slag  cement,  and  water  glass.  The  organic  binders  consisted 
of  wood  products,  sugar  factory  residues,  starch,  slaughter 
house  refuse,  tars  and  pitches  from  coal,  natural  asphalts  and 
petroleum  products. 

The  use  of  inorganic  binding  materials,  such  as  those  men- 
tioned above,  is  not  likely  to  prove  practicable. 

The  use  of  clay,  lime,  and  cements  as  binding  materials  was 
found  entirely  unsatisfactory,  for  the  reason  that  they  add 
largely  to  the  ash  constituent  of  the  briquette.  The  bri- 
quettes made  with  these  materials  as  bond  went  to  pieces  on 
exposure  to  water  and  weather,  and  their  waterproofing,  by 
soaking  in  oils,  etc.,  was  found  difficult  and  expensive.  In  the 
tests  with  plaster  of  Paris,  from  2  to  12  per  cent  of  this  mate- 
rial being  used  as  a  binder,  the  briquettes  made  were  hard 
but  brittle,  and  quickly  disintegrated  on  exposure  to  moisture. 
None  of  the  sugar-factory  residues,  namely,  beet  pulp,  lime 
cake,  beet-sugar  molasses,  and  cane-sugar  molasses,  were  con- 
sidered satisfactory  as  binding  materials  for  the  reason  that 
the  briquettes  made  with  them  disintegrate  on  exposure  to 
the  weather,  and  no  inexpensive  waterproofing  has  as  yet 
proved  satisfactory  on  a  commercial  scale.  Nor  were  any 
of  the  wood  products,  including  rosin,  pitch,  pine-wood  tar, 
hard-wood  tar,  Douglas  fir  tar,  wood  pulp,  and  sulphite  liquor 
from  paper  mills  when  used  alone  regarded  as  satisfactory, 
though  some  of  these  materials  used  in  combination  with 
other  binders  gave  results  of  some  promise,  and  deserve  fur- 
ther investigation. 

The  test  made  in  which  0.5  to  3  per  cent  of  starch  was 
used  as  a  binding  material  with  different  coals  gave  bri- 
quettes which  were  strong,  burned  smokelessly  and  held  to- 
gether in  the  fire  until  completely  consumed.  These  bri- 
quettes, however,  went  to  pieces  when  wet  or  exposed  to  the 
weather  for  a  considerable  time.  Experiments  as  to  the  possi- 
bility of  cheaply  waterproofing  these  briquettes  were  suffi- 
ciently successful   to  warrant  investigation  in  this  direction. 

Slaughter  house  refuse  proved  unsatisfactory  for  a  num- 
ber of  reasons. 

The  tests  with  coal  tars  and  the  different  grades  of  pitch 
made  from  these  tars  indicate  that  probably  in  the  pitches 
the  most  satisfactory  binders  for  the  manufacture  of  bri- 
quettes will  be  found;  and  that  these  can  be  made  at  such  a 
price  as  will  bring  the  cost  of  the  binding  material  used  to 
not  more  than  50  to  75  cents  per  ton  of  briquettes.  In 
the  investigation  of  the  asphalts  as  binding  materials,  imp- 
sonite  from  Indian  Territory  was  found  to  be  rather  unsatis- 
factory, though  in  a  number  of  tests  with  non-coking  coals 
the  result  was  improved  by  the  addition  to  such  coal  of  from 
5  to  10  per  cent  of  impsonite  in  addition  to  from  3  to  5  per 
cent  of  ordinary  pitch  or  some  other  binding  material.  From 
4  to  8  per  cent  of  gilsonite  and  other  asphalts  from  Utah 
gave  fairly  satisfactory  results  as  a  binder.  This  material  is 
said  to  exist  in  Utah  and  elsewhere  in  large  quantities,  and 
while  the  price  is  at  present  too  high  to  permit  its  extensive 
use  as  a  binder,  doubtless  should  the  demand  for  it  in  this 
connection  increase  the  deposits  would  be  opened  up  to  such 
an  extent  that  it  might  be  sold  at  lower  prices.  Experiments 
were  made  with  several  other  asphaltic  materials,  and  though 
the  results  were  such  as  to  warrant  further  investigation  they 
were  not  altogether  satisfactory.  Asphaltic  tar  yielded  fairly 
good  results  as  a  waterproofing  material  in  briquettes  made 
with  starch.  Asphaltic  materials  yielded  the  best  results  in 
waterproofing. 
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Crude  petroleums  have  been  tested  as  binding  materials, 
with  satisfactory  results.  The  asphaltic  petroleums  were  used 
successfully  in  waterproofing  briquettes  made  with  a  starch 
binder,  though  it  is  doubtful  whether  this  practice  would 
prove  entirely  satisfactory  in  operations  on  a  commercial 
scale. 

Water-gas  tar,  which  is  obtained  from  illuminating  gas 
plants,  was  not  tested  suflSciently  to  give  satisfactory  results, 
but  it  is  believed  that  this  material  could  be  used  as  a  binder 
if  properly  mixed  with  other  somewhat  similar  materials.  It 
is  necessary,  after  this  material  is  mixed  with  the  coal,  that 
the  mixture  should  be  raised  to  a  sufficiently  high  temperature 
to  liquefy  and  perhaps  even  to  vaporize  the  tar.  The  cost  of 
this  binder  would  be  from  45  to  65  cents  per  ton  of  briquettes. 


TEST  OF  THE  LEA-DEGEN  TWO-STAGE  CENTRIFUGAL 
PUMP. 

Report  by  Prof.  James  E.  Denton,  of  Stevens  Institute  of 
Technology. 

For  about  two  years  Messrs.  Julius  Degen  and  E.  S.  Lea, 
Trenton,  N.  J.,  have  been  conducting  experiments  and  taking 
out  patents  on  centrifugal  pumps,  with  the  view  of  increasing 
their  efficiency  and  at  the  same  time  reducing  the  cost  of 
manufacture.  Under  the  present  condition  of  manufacturing 
ordinary  centrifugal  pumps  a  set  of  patterns  is  required  for 
each  size  of  pump,  which,  of  course,  means  a  great  number 
of  patterns  to  cover  the  requirements  of  pump  users.  The 
Lea-Degen  design  simplifies  the  problem  by  dividing  the 
pump  casing  horizontally  (for  the  purpose  of  assembling  and 
examination)  and  vertically  in  the  plane  of  each  runner  for 
the  purpose  of  making  a  pump  consist  of  as  many  runner 
units  as  are  required  for  the  character  of  service.  They  have 
succeeded  in  so  designing  their  patterns  that  approximately 
150  sizes  and  capacities  of  pumps  are  produced  with  ten  sets 
of  patterns.  An  interesting  feature  of  this  pump,  referred 
to  in  our  July,  1905,  Issue,  is  the  method  employed  for  bal- 
ancing. This  will  be  described  later  on  in  the  account  of  the 
test.  The  following  is  an  account  of  a  test  made  by  Prof. 
James  E.  Denton,  of  Stevens  Institute  of  Technology,  dated 
July  24,  1905. 

General  Description  of  the  Pump. 

The  general  design  of  the  pump  tested  is  exposed  by  Figs.  1 
and  2,  which  show  it  to  consist  essentially  of  two  shrouded 
runners,  or  pump  wheels,  mounted  on  the  same  shaft  in  a 
double  case.  The  case  is  so  partitioned  that  the  water  is 
drawn  from  the  source  cf  supply  and  put  under  pressure  by 
the  first  wheel,  and  then  delivered  to  the  suction  chamber 
of  the  second  wheel.  The  second  wheel  then  imparts  to  the 
water  the  same  amount  of  energy  it  receives  from  the  first 
wheel,  thereby  increasing  the  pressure,  and  then  delivers  the 
water  into  a  spiral  discharge  conduit  terminating  in  a  diverg- 
ing nozzle  connecting  with  the  main  pipe.  The  outline  dimen- 
sions of  the  pump  follow: 

Diameter    of    suction    pipe 10  inches 

Diameter  of  discharge  pipe 10  inches 

Outline  diameter  of  each  wheel 24  inches 

Number  of  blades 8 

Novel  Features  of  the  Pump. 
The  special  features  of  the  pump  which  represent  patented 
advantages  are  as  follows: 

1.  The  case  is  divided  through  its  horizontal  diameter  by 
bolted  flanges  so  that  its  top  half  can  be  quickly  freed,  and 
lifted  off,  without  disturbing  either  suction  or  discharge  con- 
nections, thereby  affording  easy  access  to  the  internal  parts 
of  all  the  stages  at  once. 

2.  By  means  cf  bolted  circumferential  divisions  of  the 
case,  provision  is  made  for  either  using  the  suction  and  dis- 
charge end  of  a  case  together  as  a  single-stage  pump,  or  for 
adding  as  many  intermediate  sections  as  may  be  necessary 
to  afford  any  desired  pressure  at  any  fixed  speed.  Additional 
stages  can  therefore  be  installed  after  a  pump  has  been  in 
operation  without  wasting  any  parts  of  the  existing  case. 

3.  A  special  arrangement  of  double  cup-leather  packing  is 
\tsed  for  both  the  suction  and  discharge  ends  and  for  the 
intermediate  sections.  The  cup  leathers  are  held  against  a 
flat  collar,  on  extended  pump-wheel  sleeves,  in  such  a  manner 


that  the  leathers  can  follow  up  as  they  or  the  collars  are 
worn,  or  the  shaft  may  be  shifted  at  will  in  either  direction, 
with  the  leathers  following,  without  changing  the  location 
of  the  leather  vrith  relation  to  the  shaft  collar,  thus  making 
a  practically  water-tight  joint  at  all  times.  A  spiral  spring 
is  used,  between  each  pair  of  cup  leathers,  to  insure  their 
seating  against  the  collars  before  pressure  is  put  on  the  pump. 
Provision  is  made  for  setting  out  the  leather  packing  on  the 
suction  end  of  the  shaft  by  the  water  pressure  of  the  high 
side  of  the  pump. 


Fig.  1.    Lea-Degen  Centrifugal  Pump.    Note  "Unit"  Design  of  Shell  Parts. 

4.  On  the  outside  of  main  bearings,  at  each  end.  is  placed 
a  ball  thrust-bearing,  with  adjusting  collars,  for  shifting  the 
shaft  endways  to  balance  the  end-thrust  of  the  pump  runners. 
The  balancing  is  accomplished  by  means  of  variation  in  the 
width  of  water  space,  on  both  sides  of  the  wheels  between  the 
rim  of  wheel  and  the  case.  Experiment  showed  that  as  the 
wheel  was  moved  laterally  in  the  case,  the  pressure  between 
the  wheel  and  case  increased  on  the  side  where  the  clearance 
was  greatest,  and  was  reduced  on  the  opposite  side. 

General  Description  of  Tests. 
The  pump  was  driven  by  a  General  Electric  direct-current 
multipolar   dynamo   of   385   amperes   and    220   volts'   capacity 
used  as  a  motor,  and  directly  connected  to  the  pump  shaft. 


Pig.  2.    Lea-Degen  Centrifugal  Pump,  sho-wlng  Runners. 

It  was  arranged  (Fig.  3)  to  lift  water  by  suction,  about 
seven  feet,  from  a  well  fed  from  the  Raritan  Canal,  and  to 
deliver  it  through  a  10-inch  throttle  valve,  C,  to  a  eVs-inch 
bell-shaped  nozzle,  E,  to  a  weir  tank,  M.  which  was  about 
25  feet  long  by  10  feet  wide  and  10  feet  deep,  whence  the 
water  flowed  through  a  rectangular  notch  3.02  feet  wide  in  a 
14-inch  beveled  iron  plate,  L,  set  in  the  middle  of  the  end  of 
the  tank  about  7  feet  above  the  bottom. 

A  pitot  tube,  /,  was  applied  under  the  nozzle,  and  its  indica- 
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tions  used  as  a  means  of  quickly  adjusting  the  discharge  of 
pump  to  the  several  amounts  of  flow  necessary  for  the  tests. 

The  amount  of  water  flowing  was  calculated  from  the  weir 
height  by  the  Francis  formula: 

g  =3  3.33  U  —  0.2h)  h  | 

The  weir  heights  were  taken  with  a  hook-gage,  0,  in  a 
barrel,  N,  communicating  with  the  tank  by  a  2-inch  pipe,  P, 
having  an  open  end  square  with  the  flow  of  water  at  a  point 
13  feet  back  of  the  notch.  The  surface  of  the  water  approach- 
ing the  weir  was  made  perfectly  smooth  by  means  of  a  grill 
lattice  6  feet  from  the  discharge  nozzle,  and  dam-boards  set 
by  trial. 

The  zero  of  the  hook-gage  was  determined  daily  with  a 
straightedge  and  checked  by  a  surveyor's  level.  Readings  of 
the  gage  could  easily  be  made  to  1-64  inch.  The  leakage  of 
the  weir  was  frequently  determined.  It  remained  practically 
constant  at  18  gallons  per  minute,  which  was  added  to  the 
quantity  calculated  by  the  weir  formula. 


At  each  speed  the  steps  in  the  determination  of  the  maxi- 
mum efficiency  were  as  follows: 

The  pump  was  primedf  with  the  throttle  valve  C  (Fig.  3) 
closed. 

The  throttle  valve  was  then  set  wide  open,  and  connection 
made  with  the  mercury  columns,  which  had  been  previously 
filled  with  water  between  the  mercury  and  the  cock  connect- 
ing them  to  the  main  pipe.  The  speed  was  then  adjusted  by 
a  rheostat,  and  the  required  data  were  observed  at  five-minute 
intervals  until  the  average  of  the  readings  was  practically 
constant.  The  throttle  valve  was  then  reset  to  secure  a  series 
of  reduced  rates  of  flow,  which,  by  preliminary  tests,  were 
known  to  be  sufl5cient  to  establish  the  "gallons-lift"  curve 
(Figs.  4,  5  and  6).  No  data  were  recorded  at  a  speed  vary- 
ing more  than  two  revolutions  from  the  assigned  speed,  a 
skilled  assistant  devoting  his  attention  to  this  point.  After 
the  "gallons-lift"  curves  were  secured,  the  pump  was  discon- 
nected from  the  motor,  and  the  power  of  the  latter  absorbed 


Fig.  3.    Diagram  of  Apparatus  for  Testing  Lea-Degen  Centrifugal  Pump 


The  total  lift  of  the  pump  was  determined  by  adding  the 
vacuum  shown  by  a  mercury  gage,  E,  to  the  pressure  above 
the  atmosphere  shown  at  F,  the  pipe  diameter  being  the 
same  at  both  points. 

At  F  both  a  pressure  gage  and  a  mercury  tube  were  used 
during  most  of  the  tests,  the  gage  being  calibrated  by  a 
Crosby  testing  apparatus.  To  secure  a  smooth  surface  in  the 
main  pipe  for  measuring  the  pressure  at  E  and  F  the  latter 
was  taken  through  a  1-32-inch  hole,  Q  (see  sectional  view), 
in  the  top  of  a  i/s-inch  polished  brass  tube,*  with  a  pointed 
closed  end  lying  against  the  current. 

Method  of  Procedure. 

The  pump  was  designed  by  Mr.  Degen  for  practically  equal 
efficiency  for  the  range  of  speed  between  400  and  600  revolu- 
tions per  minute.  Therefore,  an  efficiency  test  was  made  at 
400,  500,  and  600  revolutions,  respectively. 

•The  tube  was  located  2y2  ioches  from  the  side  fit  the  pipe.  Ex- 
periment showed  that  at  the  highest  rate  of  flow  there  was  an  in- 
crease of  Va  pound  pressure  when  the  l/31!-inch  hole  was  moved  from 
a  point  3%  inches  inside  the  pipe  to  a  point  Vo-inch  n-ithin  it.  The 
position  of  the  tuhe  in  tlie  pipe  is  not  a  factor  in  the  test  since  It 
was  the  same  at  E,  and  />',  and  the  velocity  was  equal  at  these  points. 


by  a  prony  brake  over  the  same  range  of  watts  applied  to 
drive  the  motor  during  the  pump  tests.  Thereby  the  "brake 
horsepower-watts"  curves+   (Pig.  7)  were  established. 

From  these  curves  the  horsepower  corresponding  to  the 
watts  applied  to  drive  the  motor  during  the  pump  tests,  was 
determined,  and  taken  as  the  horsepower  to  drive  the  pump 
(column  6,  tables  1-3). 

The  useful  work  of  the  pump  is   (column  5), 

Pounds  water  delivered  per  minute 
X  total  lift  in  feet 

Water  horsepower  = = 

33,000 
0.000252  X  gallons  per  minute  X   total  lift  in  feet. 

The  total  lift  is  the  sum  of  the  suction  vacuum  (column  4), 
and  the  pressure  (column  3),  in  front  of  the  throttle  valve, 
expressed  in  feet  of  water. 

t  The  priming  was  done  by  water  from  the  cit.v  mains  acting 
through  a  l^A  Penberthy  ejector,  no  foot-valve  being  iised  on  the  suc- 
tion pipe. 

X  For  400  and  500  revolutions  these  curves  are  straight  lines,  but 
at  600  revolutions,  the  straight  line  does  not  maintain,  probably  because 
the  speed  had  to  be  regulated  by  changing  the  position  of  tne"  brushes. 
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Fig.  4.    "  Gallous-Uft"  Curve  for  400  R.  P.  M.  Lea-Degen  Centrifugal  Pump.         Fig.  5.    "  Gallons-lift"  Curve  for  600  R.  P.  M.  Lea-Degen  Centrifugal  Pump. 
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Pig.  6.    "Gallons-lift"  Curve  for  600  R.  P.  M.  Lea-Degen  Centrlftigal  Pump.  Fig,  7,    "Brake-horsepo'wer  xvatts"  Cu 

RESULTS  OF  PUMP  TESTS. 
Table  I.    400  Revolutions. 


e,  Lea-Degen  Centrifugal  Pump. 


Weir  Gallons 
per  min. 

G 

Total  Lift, 
feet. 

Outlet  Press, 
feet. 

Suction  Lift, 
feet. 

Water 
Horse  Power 

1 

Horse  Power 

to 
Drive  Pump. 

Weir  Height, 
feet. 

// 

Pitot  Ratio, 
C 

Watts  to 
Drive  Motor. 

Revolutions 
per  min. 

Efficiency. 
E 

1 

3 

3 

4 

3 

(i 

7 

8 

» 

in 

11 

2838 
2574 
3296 
1984 
1328 

33.65 
38.. 55 
43.63 
47.49 
52.39 
55.00 
54.93 

20.29 
26.33 
33.41 
37.29 
43.98 
,      47.69 
48.16 

13.36 
13.33 
11.22 
10  33 
8.41 
7.31 
6.77 

24.08 
35.10 
35.34 
23  84 
17.60 
11.86 
0 

34  32 
33.78 
33.61 
30.96 

24.86 
19.03 

7.7 

0.754 
0.707 
0  653 
0.590 
(t.448 
0  330 
0.0 

0.982 
0.981 
0.988 
0.992 

29.830 
39,484 
38.576 
27.300 
22,570 
18.043 
9,400 

401 
403 
400 
401 
401 
401 
403 

70.37 
74  30 
77.70 
77.00 
70.79 

853 

63.42 

0 

0 

Table  II. 

500  Revolutions 

3517 

44.81 

27.85 

16.96 

39.87 

62.58 

0.878 

().9U5 

51,700 

501 

63.71 

3207 

58.09 

43.17 

14.93 

47.13 

63.64 

0.823 

0.987 

53,496 

500 

74.05 

3005 

63.12 

49.28 

13.84 

47.99 

62.63 

0.787 

0.984 

51,736 

500 

7fi.62 

2794 

67.44 

54.48 

13.96 

47.67 

61.41 

0.748 

0.996 

50,830 

500 

77.62 

2438 

72.38 

60.84 

11  54 

44.46 

58.16 

0.678 

0.995 

48,400 

500 

76.04 

1939 

79.09 

69.36 

9.83 

38.60 

51.99 

0.578 

0.989 

43,800 

500 

74  34 

1389 

84.26 
83.04 

76.16 
76.27 

8.10 
6.77 

27.48 
0 

41.11 
13.07 

0.438 
0.0 

35,680 
14.012 

501 
503 

66  84 

0 

0 

Table  III 

eOO  Revolutions. 

3806 

50.65 

32.11 

18.54 

48.58 

89.40 

0.938 

0.974 

74.365 

600 

54.34 

3440 

95.13 

34.10 

16.36 

82.47 

106.. 50 

0.864 

0  973 

92,115 

6i>0 

77.44 

3335 

100.71 

36.97 

15.31 

82.10 

105.30 

0.828 

0.987 

91,053 

600 

77.97 

3554 

110.46 

43.45 

13.40 

71.09 

95.40 

0.703 

0.997 

80,230 

600 

74.52 

1805 

118.21 

46.95 

9.76 

.53.77 

76  60 

0.553 

0.998 

63,300 

598 

70.19 

1139 

125.67 
122.08 

50.90 
49.80 

8.09 
7.04 

36.07 
0 

60.10 
22.90 

0.401 
0.0 

51,012 
26,880 

599 
600 

60  03 

0 

0 

The  eflaciency  is  then   (column  11) : 

Water  horsepower 


Horsepower  to  drive  pump 


The  prony  brake  was  of  the  two  semi-circular,  solid-block 
type  applied  to  a  2S-inch  pulley,  with  a  6-foot  lever-arm  act- 
ing on  a  knife-edge  on  a  tested  platform  scale.  It  was  care- 
fully balanced,  with  its  pulley,  by  mounting  the  whole  com- 
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bination,  with  a  mandrel  through  the  pulley,  on  straightedges. 
A  copious  stream  of  water  applied  to  a  nipple  in  the  top 
block,  through  a  long  vertical  flexible  hose,  and  a  hand-tight- 
ening wheel,  with  a  leverage  of  1,000  to  1,  enabled  the  highest 
loads  to  be  maintained  indefinitely  with  a  very  steady  equi- 
poise of  the  scale-beam.  The  electrical  readings  were  made 
from  a  Weston  instrument  from  the  laboratory  of  the  Stevens 
Institute. 

The  ratio  of  the  quantity  of  water  given  by  the  weir  to 
that  given  by  the  pitot  tube  is  shown  in  column  S.  This  ratio 
is  the  value  of  the  coefficient  G  in  the  formula  for  cubic  feet 
per  second. 

Q  ^C  X  area  of  nozzle  X  V  2  gr  X  pitot  head. 

Conclusions. 

The  tests  show  that  the  pump  afforded  the  following  results 
under  conditions  of  maximum  efficiency: 

At  400  revolutions,  77.7  per  cent  efficiency,  with  a  capacity 
of  2,296  gallons  under  43.6  feet  lift. 

At  500  revolutions,  77  6  per  cent  efficiency,  with  a  capacity 
of  2,794  gallons  under  67.4  feet  lift. 

At  600  revolutions,  77.97  per  cent  efficiency,  with  a  capacity 
of  3,235  gallons  under  100.7  feet  lift. 

In  round  numbers,  therefore,  the  capacity  at  maximum 
efficiency  is  directly  proportional  to  the  revolutions,  and  the 
lift,  or  head,  is  proportional  to  the  square  of  the  revolutions. 
At  each  speed  the  efficiency  averaged  more  than  76  per  cent 
over  a  range  of  600  gallons  of  capacity  for  the  lower  two 
speeds,  and  900  gallons  at  the  higher  speed,  the  head  remain- 
ing nearly  constant. 

Test  of  Effect  of  Altering  Clearance  upon  the  End  Thrust. 

Pipes  tapped  into  the  case  on  either  side  of  the  high  wheel 
were  connected  to  the  two  ends  of  a  U  mercury  tube.  With 
the  shaft  in  the  position  in  which  it  had  been  adjusted  for 
the  test,  there  was  no  difference  of  pressure  shown  by  the 
mercury,  and  there  was  no  evidence  of  labor  in  the  thrust 
bearings  for  this  position  during  the  several  days  of  operation 
of  the  pump  for  the  tests  of  efficiency.  When  the  shaft  was 
moved  7-32  inch  laterally  from  this  position,  the  mercury 
showed  an  excess  of  pressure  of  %  inch  on  the  side  of  the 
wheel  upon  which  the  clearance  had  been  increased. 

[The  balancing  chambers  on  either  side  of  the  wheel  are  in 
communication  with  the  annular  discharge  space  surround- 
ing the  circumference  of  the  wheel,  communicating  therewith 
by  the  clearance  spaces  referred  to.  If  these  clearance  spaces 
are  considered  to  be  of  considerable  width  it  is  clear  that  a 
pressure  equal  to  that  in  the  annular  discharge  space  will 
exist  in  the  balancing  chambers,  but  if  the  clearance  on  one 
side  of  the  wheel  becomes  smaller,  owing  to  lateral  move- 
meat  of  the  runners,  there  will  be  a  reduction  of  pressure  on 
that  side  due  to  the  sucking  action  of  the  jet  of  water  ema- 
nating from  the  mouth  of  the  wheel.  This  sucking  action, 
therefore,  will,  reduce  the  static  pressure  of  water  in  the 
balancing  chamber  on  the  side  having  the  clearance  reduced, 
or,  putting  it  as  above,  the  pressure  will  be  greater  on  the 
side  which  has  the  greater  clearance.  The  arrangement  for 
balancing  the  end  thrust  is,  therefore,  not  an  automatic  one, 
in  the  sense  that  the  runners  seek  a  balanced  position;  the 
shaft  and  runners  are  adjusted  by  hand  until  the  end  thrust 
is  zero,  and  is  then  kept  in  this  neutral  position. — Editor.] 


MACHINERY  COMPETITION  OF  UNITED  STATES  AND 

GREAT  BRITAIN. 

Consular  Report  No.  JUG.',. 

The  two  great  machinery-producing  countries  of  the  world 
are  the  United  States  and  the  United  Kingdom.  The  Ameri- 
can leadership  has  been  in  new  and  skillful  mechanisms  to 
save  labor  costs,  the  British  in  bulk  of  production  and  export. 
Both  countries  are  rapidly  increasing  their  foreign  sales,  as 
the  following  tables  of  comparison  indicate,  the  American 
statistics  being  for  the  fiscal  year  ending  June  30,  1906.  which 
show  18  1/3  per  cent  increase  over  1904.  while  the  British  fig- 
ures of  export  for  the  first  six  months  of  1906.  show  24  1/3 
per  cent  increase  over  the  same  months  of  1904. 

Great  Britain  does  not  compete  with  America  in  the  trade 
for  cash  registers   and    typewriting  machines,   laundry,   shoe, 


AMERICAN  EXPORTS,  FISCAL  YEAR  ENDING  JUNE  30. 
1904.  190«. 

Cash  registers   $1,836,233  $2,496,891 

Electrical    machinery    5,645,809  7,869,137 

Laundry    machinery    553,912  674,398 

Metal-working   machinery    3,716.709  6,445,612 

Printing    presses    1,396,746  1,577,061 

Pumping  machinery    2,703,397  4,210,624 

Sewing  machines    5,623,423  7,272,868 

Shoe  machinery    1,071,090  1.487,140 

Locomotives    5,261,422  6,375,229 

Boilers  and  engine  parts 2,169,753  2,484,003 

Stationary  engines   1.069,401  1.485.093 

Woodworking  machines    738,609  945,832 

Typewriting  machines    4,537,125  5,126,374 

Agricultural      machinery      and 

implements     22.749,700  24,554,427 

Other   machinery    19,906,662  28,437,235 

Total     78,979,981       93,448,397 

BRITISH  EXPORTS,  FIRST  SIX  MONTHS  OP  YEAR. 

1904.  1906. 

Locomotives      $4,511,480  $6,418,570 

Agricultural  engines   2,499,887  2.782,545 

Other  engines    5,452,889  9,068,169 

Agricultural   machinery    2,582,068  2,904,891 

Sewing  machines    5,615,065  3,790,838 

Mining  machinery    2,138.014  1,757,201 

Textile  machinery   11,627,723  15,339,841 

Electrical    machinery    1.045.587  2.132,797 

Other   machinery    14,656,604  20.641,474 

Total     52,129.317       64,836,326 

and  pumping  machinery.  In  other  lines  competition  between 
the  two  countries  is  keen.  The  United  States  exports  of  loco- 
motives increased  by  20  per  cent  from  1904  to  1906,  while 
British  exports  increased  35  per  cent.  The  most  notable 
American  increase  was  in  the  Central  American  States,  where 
$37,150  worth  of  locomotives  were  sent  in  1904,  $60,810  in 
1905,  and  $1,131,930  in  1906,  while  sales  to  Japan  increased 
from  $624,873  in  1904,  $1,276,045  In  1905,  and  $1,996,398  in 
1906. 

TURBINE  TROUBLES  NOT  SERIOUS, 

In  your  issue  of  June,  1906,  you  devote  some  space  to  tur- 
bine troubles.  I  trust  I  may  be  pardoned  for  calling  your 
attention  to  the  prominence  which  you  have  given  to  certain 
of  them.     Quoting: 

"The  most  serious  trouble  experienced  with  the  Parsons 
turbine  has  been  the  tearing  out  of  more  or  less  of  the  blad- 
ing upon  occasions  when  the  rotor  and  stator  came  into  con- 
tact through  some  accident  or  otherwise." 

Appearing  at  the  beginning  of  this  article  this  would  lead 
one  to  the  belief  that  the  trouble  was  really  very  serious  in- 
deed, and  was  to  be  expected  at  any  moment,  a  state  of  affairs 
which  would  not  be  altogether  conducive  to  the  peace  of  mind 
of  a  power  plant  manager  who  had  to  depend  absolutely  upon 
his   turbines. 

Now,  no  one  will  deny  that  blading  troubles  have  occurred 
in  the  past  and  will  occur  now  and  then  in  the  future  from 
various  causes,  just  as  the  flywheels  break,  connecting-rods 
give  out,  bearings  get  hot,  cylinder  heads  crack,  etc.,  in  a 
steam  engine  that  does  not  get  proper  attention.  But  it  is 
important  to  bear  in  mind  that  blading  troubles,  while  some- 
times serious  in  themselves,  are  quite  insignificant  in  propor- 
tion to  the  total  experience  that  has  been  achieved  in  the 
turbine  art. 

As  an  example  of  the  relative  unimportance  of  blading 
tiouble  as  compared  with  the  breaking  of  similar  parts  in  a 
steam  engine  (even  so  small  a  break  as  a  piston  ring),  several 
cases  may  be  cited  in  which  a  number  of  rows  of  blades  have 
been  lost  while  the  machine  was  in  service  without  being 
observed  by  the  attendants  and  with  no  noticeable  effect  on 
the  running  of  the  machine.  In  one  case  blades  were  out  for 
a  period  of  several  weeks  without  the  turbine  having  been 
opened  up  for  inspection  or  otherwise  given  more  than  or- 
dinary attention.  Furthermore,  the  effect  on  the  capacity  of 
the  turbine  is  usually  not  felt  except,  of  course,  when  the 
machine  is  operating  near  the  limit  of  its  capacity,  which  is 
rarely  the  case.  As  the  Parsons  type  of  turbine  is  a  balanced 
machine,  the  rotor  is  always  in  equilibrium,  the  internal 
pressures    adjusting   themselves    automatically,    which    makes 
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it  possible  to  run  with  some  blades  out.  The  usual  practice  in 
cases  of  blading  trouble  is  to  temporarily  remove  the  injured 
material,  replace  the  cover  and  put  the  machine  back  into 
service  until  such  time  as  repairs  can  conveniently  be  made, 
which  is  usually  at  night.  If  the  work  cannot  be  completed 
at  one  time,  the  machine  is  again  assembled  and  continued  in 
service  until  a  further  opportunity  is  available  to  work  on  it. 
These  conditions  are  evidently  not  so  "disastrous"  as  inex- 
perienced opinion  might  lead  one  to  think. 

There  is  at  the  present  time  a  prevalent  and  most  un- 
fortunate tendency  to  make  much  capital  out  of  small  troubles, 
and  the  length  to  which  enemies  of  the  steam  turbine  have 
gone  to  expose  some  little  failing,  easily  corrected,  is  truly 
remarkable  and  often  ludicrous.  In  instances  of  this  kind  the 
broadest  possible  view  must  be  taken  to  avoid  attaching  undue 
importance  to  unimportant  things;  and  the  technical  press 
can  in  no  more  effective  manner  demonstrate  its  beneficial 
powers  than  by  rigorously  sifting  all  reports  savoring  of 
undue  pessimism. 

Reverting  again  to  your  article,  you  mention  the  effect  of 
vacuum  in  inducing  heavy  stresses  upon  the  turbine  casing. 
Now  it  is  evident  that  the  stresses  upon  a  turbine  casing 
from  atmospheric  pressure  are  quite  balanced  in  all  direc- 
tions with  the  exception  of  the  net  area  of  the  exhaust  pas- 
sages to  the  condenser.  But  the  resultant  downward  pull  is 
taken  up  directly  by  the  turbine  pedestal  in  either  of  several 
ways;  in  one,  the  rear  footing  of  the  turbine  casing  is  made 
integral  with  the  exhaust  passage  so  that  the  excess  pull  ex- 
erted upon  the  casing  is  transmitted  to  the  foundation  through 
the  rigid  metallic  structure  at  the  exhaust  end;  in  another 
construction  the  rear  turbine  footing  is  carried  up  as  far  as 
the  main  horizontal  flange  on  the  turbine  casing  and  quite 
independent  of  the  exhaust  nozzle.  This  results  in  the  ex- 
cess pull  due  to  vacuum  being  transmitted  still  more  directly 
to  the  foundation. 

As  to  the  effect  of  the  condenser  weight,  it  is  a  more  im- 
portant matter  to  provide  for  variable  expansion  of  the  ex- 
haust nozzle  and  connecting  piping  when  operating  on  dif- 
ferent vacua  and  for  the  possible  settling  of  the  condenser 
foundation.  In  numerous  instances  this  has  occurred,  result- 
ing in  undue  stress  upon  the  turbine  casing.  The  obvious 
remedy  is  a  corrugated  copper  expansion  joint,  and  on  all  but 
very  large  sizes  of  steam  turbines,  it  is  the  customary  prac- 
tice to  supply  these  expansion  joints.  It  is  well  to  remember 
that  an  installation  when  it  is  first  erected  may  be  most  ac- 
curately attuned  in  all  its  parts,  but  how  few  installations  of 
this  character  are  gone  over  semi-annually,  or  even  annually, 
for  the  purpose  of  checking  adjustment  and  alignments  to 
determine  whether  foundations  have  settled  equally.  Heavy 
stresses,  often  of  dangerous  proportions,  may  have  developed 
in  the  interim,  without  giving  the  least  external  evidence. 

East  Pittsburg,  Pa.  J.  R.  Bibbins. 

*     *     * 

THE  A.  L.  A.  M.  STANDARD  SCRE"W"S  AND  NUTS. 

The  Association  of  Licensed  Automobile  Manufacturers 
some  little  time  ago  appointed  a  committee  to  investigate  the 
subject  of  standard  screws  and  nuts.  These  manufacturers 
have  found,  as  have  some  other  makers  of  high-grade  machin- 
ery, that  the  United  States  or  Sellers  standard  threads  give 
pitches  somewhat  coarser  than  are  desirable.  Finer  pitches 
have  therefore  been  employed,  each  concern  fixing  a  standard 
of  its  own.  The  resulting  confusion  has  been  a  great  annoy- 
ance to  dealers,  repair  men,  and  the  makers  themselves,  and 
it  was  to  remedy  this  condition  that  the  committee  was 
appointed.  Their  report  (of  which  the  essential  features  are 
given  in  the  supplement  accompanying  this  issue  of  Machin- 
ery) has  just  been  made  public. 

The  shape  of  the  thread  is  still  that  of  the  United  States 
standard  with  straight  V  sides  at  an  angle  of  60  degrees,  the 
top  being  flatted  to  one-eighth  of  the  pitch  and  the  bottom 
filled  in  by  a  like  amount.  The  number  of  threads  per  inch 
has  been  made  approximately  half  as  many  again,  and  the  di- 
mensions of  the  "hex-headed"  nut,  and  head  of  bolt  or  "screw," 
as  the  report  prefers  to  call  it,  have  been  made  considerably 
smaller.  The  thickness  of  the  head  has  also  been  decreased 
in  both  the  case  of  the  nut  and  the  screw  head.     It  has  been 


definitely  determined  by  experiment,  however,  that  this  thick- 
ness is  amply  large  enough  to  compel  the  bolt  or  screw  to 
fail  by  rupture  in  tension  through  the  root  of  the  thread  just 
under  the  nut,  the  samples  tried  in  no  case  failing  by  shear- 
ing of  the  threads,  a  condition  which  is,  of  course,  as  it 
should  be. 

A  better  material  than  that  ordinarily  used  for  screws  is 
deemed  necessary.  The  selection  of  a  better  material  depends 
to  a  considerable  extent  upon  the  possibility  of  commercially 
machining  it  in  screw  machines,  and  such  material  has  been 
found  in  several  qualities  of  steel,  having  a  tensile  strength 
of  not  less  than  100,000  pounds  per  square  inch,  and  an  elastic 
limit  of  60,000  pounds  per  square  inch,  as  compared  with 
50,000  or  60,000  pounds  per  square  inch  tensile  strength  and 
35,000  pounds  per  square  inch  elastic  limit  now  in  common 
use.  This  material  is  also  very  much  tougher,  being  lower 
in  impurities  and  showing  a  very  fine  fracture,  charac- 
teristic of  a  tough  steel.  As  regards  the  destructive  tests  of 
tensile  and  shearing  strength  above  mentioned,  they  were 
made  both  with  ordinary  material  and  with  the  material  it  is 
proposed  to  use  for  automobile  work.  The  results  were  the 
same  in  both  cases;  that  is,  the  screw  broke  at  the  base  of 
the  thread  inside  the  nut. 

The  Association  of  Licensed  Automobile  Slanufacturers.  in 
the  circular  letter  sent  out  with  the  report,  say:  "It  is  noth- 
ing revolutionarj'  in  any  sense  of  the  word,  but,  on  the  con- 
trary, it  conforms  to  the  general  practice  of  many  machine 
tool  and  automobile  builders.  Like  any  new  standard,  it 
cannot  be  hoped  that  it  will  be  adopted  immediately  or  uni- 
versally, but  it  is  believed  that  it  will  gradually  creep  Into 
use.  As  time  goes  on,  it  is  probable  that  these  screws  will  be 
found  in  stock  just  as  the  ordinary  United  States  standard  is 
now  found.  This  cannot  be  done  immediately;  it  must  be 
accomplished  by  merit;  that  is.  merit  in  this  standard." 

*  *     * 

GOVERNMENT  SUPERVISION  OF  SMALL  DISTILLERIES 
IN  GERMANY. 
A  consular  report  from  Germany  describes  the  method  used 
by  the  German  government  in  supervising  the  manufacture 
of  denatured  alcohol.  There  are  some  70.000  farm  distilleries 
in  Germany  and  the  problem  of  the  government  in  supervis- 
ing this  immense  number  of  small  establishments  would  be 
a  serious  one  if  the  same  methods  were  followed  that  are 
used  in  the  larger  establishments.  This  is  not  done,  however. 
The  stills  have  to  be  made  in  a  certain  way.  which  includes 
a  tank  that  can  be  locked  with  a  government  lock  and  sealed 
with  a  government  seal.  The  small  farm  distilleries  operate 
in  the  winter  when  the  farmer  has  leisure  to  do  something 
else  than  straight  farm  work.  The  farmer  has  to  give  the 
government  thirty  days'  notice  as  to  the  time  he  wants  to 
begin  to  operate  his  still.  Some  time  during  the  thirty  days 
an  inspector  comes  along  and  looks  the  still  over  to  see  that 
it  is  clean,  etc..  and  then  he  locks  and  seals  the  tank,  after 
which  the  still  is  ready  for  the  farmer.  He  may  go  ahead 
and  distill  until  the  tank  is  full.  Then  he  informs  the  person 
who  is  to  buy  the  alcohol  from  him,  after  which  he  notifies 
the  government,  and  an  inspector  comes  and  removes  the 
seal,  measures  the  contents  of  the  tank,  and  collects  the  reve- 
nue. If  the  farmer  wants  to  denature  the  alcohol  on  the  spot 
he  can  do  so  in  the  presence  of  an  inspector,  when  the  amount 
of  the  tax  will  be  returned  to  him.  But  generally  the  farm- 
ers sell  through  the  great  central  selling  agencies,  which  de- 
nature at  a  central  point  and  in  large  quantities,  and  collect 
the  rebate  from  the  government  in  considerable  sums. 

*  *     « 

The  year  ending  August  31,  1906,  has  been  one  of  remark- 
able growth  in  the  railroad  department  of  the  Young  Men's 
Christian  Association.  Sixteen  new  railroad  association  build- 
ings have  been  opened  and  ten  other  new  associations  have 
been  organized,  two  of  them  among  street  railway  men.  mak- 
ing a  total  of  225.  The  membership  is  over  81,000  and  there 
are  now  149  buildings  owned  and  occupied  having  a  total 
valuation  of  $2,601,350.  In  addition  sixteen  other  buildings 
are  now  being  constructed  at  a  cost  of  $538,000.  and  these 
when  completed'  will  make  165  buildings  with  a  total  valuation 
of  $3,139,350. 
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NEW  PLANT  OP  THE  BOSTON  GEAR  WORKS. 

The  Boston  Gear  Works  have  erected  a  new  shop  for  the 
production  of  gears  at  Norfolk  Downs,  Mass.,  a  suburb  of 
Quincy.  six  miles  out  from  Boston  on  the  Plymouth  division 
of  the  New  York,  New  Haven  &  Hartford  R.  R.  The  com- 
pany, of  which  Mr.  Frank  Burgess  is  the  animating  spirit,  has 
been  located  for  the  past  seven  years  at  152  Purchase  St., 
Boston,  Mass.,  and  they  will  still  maintain  the  Boston  office 
at  102  High  St. 

The  main  building.  Fig.  S,  is  approximately  square,  being 
about  100  feet  wide  by  125  feet  long,  one  story  high  with  saw- 
tooth roof.  There  is  a  second  story  over  the  middle  portion  of 
the  shop  which  is  given  up  to  the  drafting  room  and  offices  for 
the  clerical  force.  The  building  is  exceptionally  well  lighted 
by  large  windows  in  the  sides  and  the  windows  in  the  saw 
teeth  of  the  roof,  which  face  the  north.  The  sides  of  the 
shop  are  covered  with  galvanized-iron  clapboards. 


The  management  of  the  shop  consists  of  a  central  expert 
authority  which  controls  the  different  departments  through 
experienced  men  known  as  "jobbers."  These  men  issue  the 
orders  for  work  to  the  shop  directly,  each  handling  those 
orders  for  which  he  is  best  fitted  by  experience  and  training. 
The  machines  are  in  charge  ot  foremen  who  bear  the  same 
relation  to  the  superintendent  that  the  jobbers  do  to  the  cen- 
tral head  before  mentioned,  and  these  follow  personally  the 
different  jobs  entrusted  to  them. 

The  worm  gear  department  is  equipped  for  the  production 
of  all  classes  of  this  style  of  gearing,  many  of  the  machines- 
being  of  special  design  built  by  the  firm  for  their  own  use. 
Hobs  used  for  cutting  teeth  of  worm  gears  are  made  in  the 
toolmaking  department  and  general  use  is  made  of  high-speej 
steel  for  this  work.     This  department  is  illustrated  in  Fig.  1. 

The  spiral  gear  and  worm  department,  illustrated  in  Fig.  2^ 
is  equipped  with  a  full  line  of  machinery,  and  a  specialty  is 


Fig.  2.    Special  Machinery  for  Cutting  Helical  Gea 
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Fig.  3.    Gear  and  BacliDepartnient  for  Planing  and  Generating  Spur  Gear  Teeth. 

The  motive  power  of  the  shop  consists  of  two  Hornsby- 
Ackroyd  oil  engines  of  25  H.P.  each.  These  are  ordinarily 
run  together,  but  may  be  run  separately  when  occasion  re- 
quires. A  pump  circulates  hot  water  through  the  shop  for 
toilet  and  cleaning  purposes.  Cold  water  at  80  pounds  pres- 
sure is  supplied  by  the  Quincy  Water  Works. 

The  shop  is  classified  into  departments  as  follows:  Worm 
gear  department;  spiral  gear  and  worm  department;  spur 
gear  and  rack  department;  bevel  gear  department;  toolmaking 
department;  screw  machine  and  automatic  machine  depart- 
ment; lathe  department;  brass  model  gear  department;  auto- 
mobile department;  polishing  department;  stock  department; 
case-hardening  department;  testing  department,  and  pattern 
department 


Pig.  4.    Automatic  Bevel  Gear  Planing  Section. 

made  of  all  forms  of  spiral  and  helical  spur  gears  and  worms. 
This  style  of  gearing  is  made  to  run  at  any  required  angle  of 
shafts  or  with  parallel  shafts  and  at  any  speed  ratio. 

The  spur  gear  and  rack  department  shown  in  Fig.  3  also 
embraces  the  cutting  of  intermittent,  elliptic,  skew  bevel  and 
internal  gears,  ratchets,  clutches,  crown  wheels,  etc.  At  the 
extreme  right  in  Fig.  3  is  shown  a  spur  gear  machine  with 
micrometer  adjustment  which  gives  the  required  center  dis- 
tance within  0.0005  inch  of  accuracy.  This  department  is,  of 
course,  the  largest  cutting  department  in  the  factory.  It  is 
equipped  with  modern  automatic  machinery  for  generating 
the  teeth  of  racks  and  spur  and  internal  gears  theoretically 
correct,  these  machines  being  of  the  Fellows  type. 

The   bevel    gear    department    shown    in    Fig.    4    is    equipped 
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with  Gleason  gear  planers  and  ether  machines  for  the  accu- 
rate production  of  bevel  and  miter  gears.  A  specialty  is  made 
in  this  department  of  automobile  driving  and  differential 
gears  and  large  contracts  are  made  with  various  automobile 
manufacturers  for  gearing  which  they  are  not  equipped  for 
producing  in  their  own  shops. 

The  making  of  cutters,  hobs,  tools,  and  cutting  of  cams 
and  repairing  and  building  of  machinery  is  done  in  the  tool- 
making  department.  All  special  tools,  jigs,  gages,  etc.,  are 
also  kept  in  this  department. 

Fig.  5  illustrates  the  screw  machine  department,  which  is 
equipped  in  the  regular  manner  with  turret  lathes  and  auto- 
matic screw  machines,  and  besides  with  a  number  of  special 
attachments  built  by  the  firm  for  work  of  special  character. 

The  brass  model  gear  department  is  devoting  itself  to  the 
manufacture  of  small  work,  such  as  pinion  wire,  clockwheels, 


giving  at  once  and  in  detail  the  cost  of  any  job  passing 
through  the  works.  Accurate  records  of  the  time  used  on 
each  job  are  turned  in  every  day  by  the  respective  foremen. 

The  comfort   and   requirements   of   the   employes  has  been 
taken  in  due  consideration.     The  factory  is  provided  with  a 


Fig.  5.    Turret  and  Automatic  Scre\7  Machine  Departnsent. 

ratchet  wheels,  etc.,  and  in  fact  contains  machinery  of  all 
descriptions  to  be  found  in  the  other  departments,  except  that 
these  machines  are  designed  for  very  small  work.  Orders  in 
this  section  frequently  run  up  to  25.000  pieces. 

The  automobile  department,  illustrated  in  Fig.  6.  has  de- 
rived its  name  from  the  fact  that  the  "safety  steering  device." 
manufactured  by  the  firm,  is  made  principally  in  this  depart- 
ment. This  department  also  comprises  the  general  machine 
department,  where  tools  of  a  general  character,  such  as  en- 
gine lathes,  etc.,  are  placed. 


Fig.  6.    General  Machine  and  '-Automobile"  Department. 

Fig.  7  shows  the  testing  department,  located  in  the  center 
of  the  shop.  This  department  stands  under  the  direct  super- 
vision of  the  superintendent,  and  is  conducted  by  the  foremen 
of  the  various  departments.  It  is  well  equipped  for  testing 
the  products  of  the  firm  to  very  close  limits,  a  number  of 
devices  having  been  designed  particularly  for  this  purpose. 

The  cost  system  of  the  shop  is  organized  with  a   view  of 
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lecture  room,  and  with  a  large  wash  room  with  hot  and  cold 
water  and  individual  lockers,  each  having  its  own  key.  The 
factory  is,  in  fact,  perfectly  modern  in  its  equipment  in  all 
respects,  and  very  few  things  indeed  seem  to  have  been  over- 
looked in  its  planning  and  construction. 

ELECTRICAL  STEEL  MELTING  FURNACE. 
The  primary  difficulty  with  electrical  steel  melting  has  been 
that  the  use  of  electrodes  has  changed  the  composition  of  the 
metal.  This  difficulty  seems  to  have  been  overcome  in  the 
new  electrical  furnace  installed  by  Henry  Disston  &  Sons 
at  their  Tacony  works  near  Philadelphia,  Fa.  Briefly,  the 
furnace  is  an  electric  transformer  in  which  the  metal  to  be 


Wg.  a.    General  View  of  Eos:ov.  C-ear  Works. 

melted  is  arranged  in  a  closed  ring  form,  the  crucible  being 
in  the  shape  of  an  annular  ring.  The  crucible  encircles  the 
central  portion  of  a  laminated  iron  core  which  extends  across 
the  top.  two  sides  and  bottom  of  the  crucible,  constituting  a 
closed  magnetic  circuit.  An  alternating  current  of  low  am- 
perage is  passed  through  a  conductor  surrounding  the  central 
portion  of  the  iron  core.  With  each  alternation  of  current  in 
this  primary  conductor  a  current  of  electricity  is  induced  in 
the  metal  placed  in  the  annular  cavity  of  the  crucible,  by 
means  of  which  the  melting  of  the  metal  is  effected.  There 
is  no  contact  between  the  primary  and  secondary  circuits  and 
there  are  no  electrodes,  consequently  no  alteration  occurs  in 
the  metal  operated  upon.  The  steel  is  melted  by  the  heat 
developed  within  its  own  mass  by  the  passage  of  the  induced 
current.  The  tests  thus  far  made  prove  conclusively  that  the 
electrically  melted  steel  fully  meets  the  requirements  cf  the 
highest  standard  of  quality.  It  has  been  subjected  to  the 
usual  chemical  and  physical  tests  and  has  been  used  in  the 
manufacture  of  several  of  the  products  of  the  company.  As 
far  as  the  quality  of  the  product  is  concerned  it  may  also  be 
noted  that  since  the  metal  is  melted  in  the  absence  of  fuel 
gas  it  yields  a  very  dense  and  fine-grained  casting  and  its 
final  composition  is  dependent  solely  upon  the  predetermined 
composition  of  the  material. 
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MILLING  OPERATIONS. 

JOHN  KDGAB. 

In  the  editorial  "The  Value  of  the  Camera  as  an  Instruc- 
tor" in  the  September  issue,  the  editor  in  commenting  on  the 
article  by  Mr.  Fairfield  on  "Planing  a  Small  Machine  Part," 
holds  out  the  view  that  the  milling  machine  could  not  per- 
form the  work  in  a  very  successful  manner  as  compared  with 
the  planer.  This  of  course  leaves  room  for  an  argument,  and 
being  of  a  "butt  in"  nature,  I  feel  that  it  is  up  to  me  to  keep 
my  record  and  try  to  show  that  the  milling  machine  can 
handle  the  particular  piece  of  work  successfully  in  comparison 


Fie.  1.    Milliner  the  Cap. 

■with  the  planer,  both  in  regard  to  finish  and  accuracy.  It  is 
mainly  on  just  such  work  as  this  that  the  milling  machine 
has  proven  its  great  advantage  in  the  economical  production 
of  machine  work.  Why  the  editor  singled  out  this  particular 
job  is  beyond  my  comprehension. 

Taking  the  cap  first  we  may  hold  it  in  a  manner  similar 
to  that  shown  by  Mr.  Fairfield  In  his  photographs  and  the 
operation  may  be  performed  on  almost  any  style  of  milling 
machine.  Take  the  plain  miller,  use  two  narrow  plain  cut- 
ters and  hold  the  work  in  the  vise;  one  or  two  cuts  would  be 
taken  over  the  surface  to  be  machined,  using  fast  feeds  with 
considerable  depth  of  cut  for  the  first  cut,  and  a  finer  feed  and 
"higher  speed  for  the  final  or  finishing  cut.  A  better  surface 
cannot  be  obtained  expending  the  same  amount  of  time  on  a 
planer.  The  cutters  must  be  in  excellent  condition  in  order 
to  obtain   good   results,   but   the  same   applies   to   the   planer 


Pig.  2.    Milling  the  Seat  for  the  Cap 


tools  as  well.  If  we  are  manufacturing  a  large  number  of 
these  pieces  it  will  pay  to  make  special  fixtures  for  holding 
them,  arranging  them  so  that  the  extreme  length  of  the  table 
feed  or  travel  may  be  used.  We  may  arrange  to  take  one  or 
more  rows  of  the  castings  side  by  side,  depending  on  the  size 
of  the  miller.  This  cap  is  a  piece  exceedingly  easy  to  hold 
in  a  fixture  such  as  shown  in  Fig.  1.  The  cap  will  be  seen 
to  be  resting  on  pins  where  the  bosses  for  the  cap  bolts  come, 
this  making  a  convenient  and  reliable  foundation.  The  cap 
is  held  sideways  by  the  setscrews  on  either  side  and  is  held 
down  on  the  pins  by  the  clamp  shown  in   the  sectional  view. 


The  drawing  explains  itself,  so  that  but  few  words  are  neces- 
sary in  connection  therewith. 

In  the  holding  of  work  on  the  milling  machine  table  or 
in  supplementary  fixtures  it  seems  to  have  become  the  idea 
that  it  is  necessary  to  bolt  it  down  with  all  the  force  that 
it  is  possible  to  use  without  stripping  the  thread  on  the  bolts. 
So  much  strain  is  not  necessary,  serving  as  it  does  only  to 
distort  the  table,  making  it  run  hard  and  eventually  produc- 
ing a  permanent  set  which  gives  the  working  surface  an  un- 
true face.  This  straining  of  the  binder  bolts  also  wedges  the 
T-slots  out  of  shape,  peening  the  metal  above  the  T  so  as  to 
project  above  the  rest  of  the  surface.  An  examination  of 
the  machine  in  operation  will  show  that  in  90  per  cent  of 
the  work  done  the  force  or  pressure  of  the  cut  is  symmetrical 
and  has  but  little  effect  on  the  work,  all  the  holding  required 
being  merely  that  necessary  to  keep  It  from  sliding  either 
along  in  front  of  the  cutter  or  sideways.  This  is  accomplished 
by  hunters  and  toe  clamps.  Of  course  it  is  necessary  that  the 
work  be  held  down  on  the  platen,  but  very  little  power  is 
necessary  in  doing  so.  Had  the  cap  been  made  with  the 
matched  fit  shown  at  A  instead  of  the  straight  fit,  the  advan- 
tage of  milling  over  planing  would  have  been  much  more 
apparent,  as  gang  cutters  would  have  finished  the  work  at  one 
setting,  while  the  planer  would  have  required  at  least  two. 
But  the  real  gain  would  be  in  obtaining  interchangeable  work 
which  can  be  obtained  on  the  planer  only  at  the  expense 
of  considerable  time  and  trouble,  but  which  is  a  matter  of 
course  on  the  miller. 

In  performing  the  corresponding  operation  on  the  base  cast- 
ing we  have  the  advantage  of  the  broad  base  and  the  pro- 
jecting surfaces  for  clamping  which  make  it  an  easy  matter 


Pig.  3.    Slab  Milling  the  Lower  Surface  of  the  Base. 

to  set  and  hold  the  work.  The  same  that  has  been  said 
regarding  the  operations  on  the  cap  may  be  applied  to  the 
base.  Fig.  2  shows  how  this  piece  would  be  held.  The  clamps 
hold  down  the  piece,  while  the  piece  is  blocked  up  against 
a  liner  to  insure  a  setting  parallel  with  the  travel  of  the 
table.  The  row  is  kept  from  shitting  endwise  by  using  the 
hunters  mentioned  above.  In  machining  the  foot  of  the  base 
piece  we  are  confronted  by  a  job  that  presents  a  kind  of 
milling  operation  which  has  many  little  points  of  interest. 
The  problem  of  milling  comparatively  broad  surfaces  is  pres- 
ented. It  is  an  acknowledged  fact  that  the  milling  of  such 
surfaces  must  be  accomplished  by  cutters  that  are  so  con- 
structed that  the  chip  is  broken  up  into  short  cuts,  giving  the 
operation  the  advantage  of  the  single  pointed  tool  in  the 
question  of  power  required,  and  truth  of  surface  obtained. 
This  is  accomplished  by  notching  the  teeth  of  the  cutter  so 
that  they  may  be  presented  to  the  work  successively,  both 
notches  and  teeth  being  cut  spiral  at  right  angles  with  each 
other.  A  surface  produced  by  such  a  cutter  will  bear  the 
strictest  examinations  as  to  truth  without  being  found  want- 
ing. 

Fig.  3  shows  one  method  of  machining  the  bottom  surface. 
In  this  method  we  use  a  plain  milling  cutter  as  shown,  taking 
one  or  two  cuts  as  the  case  may  require.  If  very  little  stock 
has  to  be  removed  but  one  cut  ought  to  be  sufficient  as 
the  resulting  surface  will  be  good  enough  for  the  intended 
purpose.  As  will  be  seen  the  piece  is  held  down  and  pre- 
vented from  moving  sideways  by  the  screws  which  are  tapped 
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through  the  strips  bolted  to  the  table.  This  makes  a  con- 
venient method  and  one  that  will  be  found  to  answer  the 
purpose  very  well.  Another  method  of  performing  the  oper- 
ation is  by  the  use  of  an  end  mill  as  shown  in  Fig.  4.  This 
means  of  removing  the  metal  is  very  efficient  as  a  very  true 
surface  can  be  obtained  with  a  much  faster  feed  and  deeper 
cut  than  can  be  done  by  slab-milling.  The  power  necessary 
to  revolve  the  cutter  and  force  the  feed  is  very  much  less  than 
that  used  for  slab-milling.  While  the  surface  may  be  badly 
marked  it  will  yet  be  almost  absolutely  true.  When  the  work 
is  set  up  on  edge  as  shown  no  trouble  is  encountered  with 
the  chips  as  is  otherwise  the  case.  We  are  fortunate  in 
finding  this  piece  to  be  a  very  easy  one  to  provide  jigs  for,  as 
it  permits  itself  to  be  set  in  almost  any  position.  The  method 
used  in  Fig.  4  is  a  good  one,  and  will  be  found  very  con- 
venient. The  top  clamp  is  removed  when  the  work  has  to  be 
removed  or  placed  in  position.  This  clamp  serves  the  double 
purpose  of  holding  the  work  and  of  setting  it  in  line,  the 
screw  being  used  to  make  any  allowance  for  variations  in  the 
castings.  When  this  method  is  chosen  the  machining  of  the 
bottom  should  be  done  before  the  cap  bearing  is  milled  as 
this  gives  a  good  solid  setting  for  the  latter  operation.  A 
great  many  operations  may  be  accomplished  by  this  latter 
method  which  are  now  milled  with  plain  cutters.  The  action 
of  the  cutter  in  this  operation  closely  resembles  that  of  the 


Fig.  4.    Anotlier  Method  of  MiUiugr  the  Lower  Surface  of  the  Base. 


single  pointed  tool  and  has  all  the  advantages  that  are 
claimed  for  this  tool,  but  very  few  of  the  disadvantages,  and 
it  is  a  multiple  cutter  which  means  greater  output. 

The  milling  machine  has  made  great  strides  in  the  last 
twenty  years,  but  we  may  safely  look  ahead  in  the  future  for 
the  real  growth  of  this  method  of  finishing  machine  details. 

The  cuts  shown  leave  considerable  to  the  imagination,  as 
they  show  but  an  end  view  of  the  work.  This  is  done  because 
the  same  method  may  be  used  to  advantage  in  holding  one 
or  a  dozen  pieces.  Elaboration  on  the  above  does  not  seem 
necessary,  since  the  principle  is  shown;  and  since  it  represents 
no  particular  case  no  figures  are  given. 

The  real  purpose  of  the  above  is  to  let  off  a  little  pressure 
caused  by  the  editor's  comments,  and  as  we  milling  machine 
men  are  very  jealous  of  the  machine's  record  we  must  always 
be  at  hand  to  contradict  any  remarks  that  may  serve  to  cast 
reflections  on  its  ability  to  "eat  iron"  economically. 
*     *     * 

An  illustration  of  the  cost  of  unwinding  red-tape  in  the 
conduct  of  municipal  affairs  is  that  of  New  York  City  re- 
cently in  making  a  small  payment.  An  order  directing  the 
payment  of  five  cents  to  a  dealer  for  making  a  small  blue- 
print from  a  tracing  passed  through  the  hands  of  eighteen 
city  officers  and  cost  the  city  $5,  it  was  estimated,  for  the 
transaction.  When  municipal  affairs  are  conducted  on  com- 
mon-sense business  principles  there  will  be  some  hope  of 
cities  conducting  their  public  utilities  profitably— profitably 
in  the  sense  of  giving  better  service  for  less  money  than  is 
now  the  rule. 


SPRING  SCREW  THREADING  DIES-A  CRITI- 
CISM OF  A  CRITICISM. 

A.  L.  VALENTLNE. 

In  the  October  issue  of  Machinery  appeared  an  article  about 
spring  screw  threading  dies,  or  rather  a  criticism  upon  an 
article  about  spring  screw  threading  dies  written  by  a  con- 
tributor to  Machinery  in  the  August  issue.  This  criticism 
led  the  writer  to  study  more  closely  the  points  brought  forth 
in  the  article  written  by  Mr.  Oberg  in  the  August  issue,  than 
was  done  in  the  first  place,  and  after  having  made  a  careful 
comparison  between  the  different  views  brought  forth  in  the 
articles  of  the  two  contributors,  the  writer  could  not  refrain 
from  "butting  in,"  as  it  occurred  to   him   that   the  criticism 


DISTORTED  THREADS,  ENLARGED 


Pig.  1.     Spring  Scr( 

w-ritten  by  Mr.  Johnson  has  several  points  in  itself  that  should 
not  pass  by  uncriticised.  The  need  of  this  will  be  very  ap- 
parent to  any  of  the  readers  if  they  care  to  study  the  subject 
in  question  a  little  deeper,  and  not  consider  it  from  so  purely 
a  theoretical  or  so  purely  a  practical  side  as  was  done  by  the 
two  contributors  above  mentioned.  The  subject  is  one  of  wide 
importance  and,  as  Mr.  Oberg  correctly  mentions,  there  is  so 
little  said  about  these  tools  in  the  mechanical  periodicals  that 
it  would  be  a  pity  to  lay  the  subject  on  the  "shelf"  so  soon. 
As  the  writer  has  had  a  good  deal  of  experience  especially  in 
the  making  and  testing  of  these  tools,  a  few  remarks  from 
him  might  be  of  interest  as  well  as  of  benefit  to  some  of  the 
readers  of  Machinery. 

What  most  prominently  attracted  the  attention  of  the 
writer  in  Mr.  Johnson's  criticism  on  Mr.  Oberg's  article,  was 
the  failure  of  the  former  to  recognize  any  of  the  very  valuable 
theoretical  facts,  set  forth  in  Mr.  Oberg's  article,  as  being  of 
any  value,  when  it  came  to  considering  the  subject  from  a 
practical  standpoint;  furthermore  that  it  would  be  next  to  im- 
possible to  manufacture  these  tools  as  outlined  in  Mr.  Oberg's 
article,  as  well  on  account  of  the  difficulties  encountered  when 
making  them  as  the  impossibility  to  make  the  manufac- 
ture of  them  a  financial  success.  Now,  before  going  any 
deeper  into  the  subject  let  me  assure  the  readers  of  Machix- 


Fig.  2.    Spring  Screw  Die  Mounted  on  Threaded  Arbor  for  Grinding 


ERT  that  nothing  tvas  ever  practically  correct  if  it  teas  theoret- 
ically wrong,  nor  has  it,  in  hardly  any  case,  been  impossible 
to  devise  ways  and  means  of  accomplishing  anything,  if  this 
anything  was  actually  desirable.  It  may,  of  course,  not  be 
possible  without  devising  something  new  or  something  en- 
tirely different  from  old  established  ways,  but  is  it  not  rather 
worth  while  going  to  this  trouble  and  be  nearly  or  perfectly 
correct  than  to  be  sure  to  be  wrong,  as  Mr.  Johnson  frankly 
admits  in  his  article  that  he  is,  as  regards  the  size  and  the 
form  of  the  thread  in  the  spring  screw  threading  dies  he  is 
making  or  in  dies  made  as  outlined  by  him  in  his  ai'ticle? 
He  is  indeed  lucky  not  to  have  had  to  make  these  dies  with 
much  sharper  angle  of  thread  than  60  degrees,  which  can  be 
clearly  seen  from  his  article  and  the  way  he  is  making  his 
dies,  that  he  has  not.  For  if  he  had,  he  would  certainly  have 
found  Mr.  Oberg's  way  of  making  them  not  only  practical 
but  he  would  find  it  absolutely  impossible  to  produce  even  a 
"nearly  correct"  threaded  piece  with  a  spring  screw  thread- 
ing die  made  as  outlined  by  him  in  his  criticism.     Let  us  as- 
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sume,  for  example,  that  the  writer  would  have  made  a  num- 
ber of  special  spring  screw  threading  dies,  which  the  firm  he 
is  working  for  had  an  order  for  a  short  while  ago,  as  out- 
lined by  Mr.  Johnson.  The  dies  were  2-inch  outside  diameter 
and  3%  inches  long;  the  diameter  of  the  piece  to  be  threaded 
was  one  inch,  the  inclusive  angle  of  the  thread  was  20  degrees; 
8  threads  per  inch,  and  the  depth  of  thread  was  3/16  (see  Fig. 
1,  where  the  die  is  shown  and  where  the  thread  is  shown  in 
enlarged  scale  with  the  correct  angle  and  with  the  angle  it 
would  have  had,  had  the  die  been  closed  to  size  after  having 
been  made  as  outlined  in  Mr.  Johnson's  article).  Dies  of  above 
description  ought  to  have  been  bobbed  out  about  0.015  inch  over 
size,  as  they  were  to  be  used  on  brass,  and  in  a  die  with  a  form 
of  thread  with  the  angle  mentioned  above  it  would  not  be  suflB- 
cient  to  close  it  down  to  cut  to  size,  it  would  have  to  be  closed 
4own  to  cut  a  certain  amount  undersize   (thus  still  more  in- 


Flg.  3.     Grinding  the  Outside  of  Spring  Screw  Dies. 

creasing  the  error  in  the  angle  of  the  thread)  to  allow  the 
piece  threaded  with  the  die  to  go  into  the  hole  tapped  out  with 
a.  tap  having  the  correct  angle  in  the  thread,  and  finally  after 
having  adjusted  the  die  down  to  cut  small  enough,  imagine 
what  a  fine  fit  this  threaded  piece  would  have  had  in  the  tapped 
hole.  It  is  admitted  that  these  dies  were  out  of  the  ordinary, 
and  some  one  might  even  say  that  the  rule  should  be  dealt  with 
and  not  the  exception,  but  the  example  was  given  to  show  that 
theory  will  always  work  and  produce  correct  results  where 
practice  fails  to  do  so. 

Now  let  us  look  into  the  difficulties  encountered  when  making 
a  spring  sciew  threading  die  as  outlined  by  Mr.  Oberg,  and  see 
if  these  dilBeulties  are  unconquerable  and  if  they  are  real.  The 
worst  difficulty  seems  to  be  the  grinding  of  the  outside  of  the 
die  true  with  the  thread  after  hardening.  Now  if  it  should  be 
utterly  impossible  to  grind  the  outside  of  the  die  true  with  the 
thread  after  hardening  .in  some  cases  why  should  we  omit 
grinding  the  outside  of  all  dies  for  this  reason?  No  one  can 
fail  to  see  the  advantage,  I  am  sure,  of  having  the  part  of  the 
die  by  which  it  is  held  (the  outside)  ground  true  with  the  part 
doing  the  cutting  (the  thread).  It  may  be  difficult  to  grind 
some  sizes  of  dies,  but  certainly  not  impossible  even  under 
manufacturing  conditions  as  Mr.  Johnson  thinks  it  is.  The 
advantages  gained  would,  I  think,  be  fully  worth  the  cost  of 
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conquering  the  difficulties  encountered,  even  in  grinding  one  of 
these  "impossible"  dies.  When  grinding  the  outside  of  a  die 
true  with  the  thread  after  hardening,  the  writer  would  suggest 
holding  the  die,  as  outlined  in  Mr.  Oberg's  article,  on  a  thread- 
ed arbor  (Fig.  2).  but  not  grinding  the  whole  length  of  the 
die  at  once,  as  this  would  be  impossible  probably  in  some  cases 
as  Mr.  Johnson  says,  but  it  should  be  ground  for  a  length  cor- 
responding to  the  length  of  the  thread  in  the  die.  The  operator 
will  find  no  difficulty  in  grinding  up  on  the  die  for  that  length 
as  the  arbor  and  the  die  for  that  distance  are  practically  one 
solid  piece  and  are  well  supported  by  the  centers  of  the  arbor, 
which  of  course  should  not  project  outside  of  the  die  more 
than  necessary.     When  this  is  done  the  die  should  be  taken — 


with  the  arbor  still  in  place  in  the  die — and  put  into  a  machine 
equipped  with  a  drawback  mechanism  and  a  spring  collet  or 
step  chuck  (Fig.  3).  The  die  is  then,  of  course,  held  by  the 
outside  by  the  already  ground  portion  of  same,  and  the  back 
can  if  necessary  be  supported  by  the  center  of  the  arbor.  Any- 
one making  a  business  of  manufacturing  spring  screw  thread- 
ing dies  would  find  this  operation  very  inexpensive.  There  are 
few  up-to-date  grinding  rooms  which  have  not  some  grinder 
rigged  up  with  a  drawback  mechanism  and  collets  used  for 
other  purposes;   however  we  will  come  to  the  cost  later. 

The  second  difficulty  encountered  by  Mr.  Johnson  in  his 
criticism  would  be  the  closing  in  of  the  dies  in  hardening,  if 
made  as  outlined  by  Mr.  Oberg,  viz.,  to  be  of  the  correct  size 
at  the  point  before  hardening.  Now  Mr.  Johnson  himself  in  his 
article  tells  us  of  a  way  to  harden  these  dies  and  that  if  the 
dies  are  hardened  as  outlined  by  him  he  claims  they  come  out 
practically  straight.  His  way  of  hardening  is  undoubtedly  cor- 
rect, and  there  is  no  danger  of  the  prongs  of  the  dies  springing 
or  going  out  of  straight  if  hardened  as  outlined  by  him.  Why 
can  we  not  then  harden  the  dies  made  as  outlined  by  Mr.  Oberg 
in  this  manner,  and  save  the  trouble  of  having  them  annealed 
and  rehobbed  an  unlimited  number  of  times  on  account  of  the 
prongs  of  the  dies  being  closed  in  because  of  iviproper  hard- 
ening? 

Another  difficulty  was  the  problem  of  being  able  to  make  the 
"taper  ring"  clamp  collar  remain  on  the  die  in  an  automatic 
screw  machine.  Now,  in  the  writer's  opinion,  there  is  no  clamp 
collar  made  as  yet  that  will  excel  this  one,  neither  the  com- 
monly used  one  (Fig.  4)  nor  any  of  the  two  shown  in  Mr.  John- 
son's article.  If  the  difficulty  of  keeping  this  "taper  ring"  clamp 
collar  on  the  die  in  an  automatic  screw  machine  has  been 
solved  In  some  establishment  visited  by  Mr.  Johnson  by  means 


Fig.  5.    Special  Types  of  Clamp  Collars, 


of  holding  it  back  on  the  die  with  a  string  that  is  no  reason 
why  this  clamp  collar  is  of  no  use;  that  merely  shows  that  the 
establishment  in  question  was  lacking  in  mechanical  supervi- 
sion. While  the  writer  can  plainly  see  the  points  of  superiority 
of  the  clamp  collar  shown  to  the  left  in  Fig.  5  over  the  one 
shown  in  Fig.  4,  he  fails  to  see  any  superiority  of  the  one 
shown  to  the  right  in  Pig.  5.  It  is  claimed  in  Mr.  Johnson's 
article  that  both  collars  shown  in  Fig.  5  are  superior  to  the 
one  most  commonly  used  (Fig.  4). 

Now  as  to  the  difficulties  encountered  in  making  the  business 
of  manufacturing  spring  screw  threading  dies  financially  suc- 
cessful, there  is  no  doubt  that  the  increase  in  the  number  of 
dies  sold  (on  account  of  the  reputation  of  furnishing  the  cus- 
tomers with  perfect  dies)  at  a  smaller  profit,  will  fully  out- 
weigh the  smaller  number  of  dies  sold  before  at  a  larger  profit. 
Furthermore,  if  we  look  into  this  extra  expense  a  little  more 
closely,  we  will  find  that  it  is  a  comparatively  small  item.  A 
die  not  ground  on  the  outside  after  hardening  is  made  from 
either  drawn  wire  of  the  correct  required  size  or  made  from 
rough  stock,  which  before  being  made  into  die  blanks  had  to 
be  turned  and  ground.  A  die  ground  on  the  outside  after  hard- 
ening is  made  from  rough  stock,  rough  turned  and  ready  for 
grinding  after  hardening.  Right  here  we  have  a  saving  of 
either  the  difference  in  price  of  drawn  wire  and  rough  stock  or 
the  saving  of  the  cost  of  grinding  the  soft  blanks.  If  we  add 
to  this  saving  the  time  saved  in  not  having  to  be  so  extremely 
particular  in  making  the  tapped  hole  run  perfectly  true  with 
the  outside  of  the  die,  which  we  have  to  be  if  the  die  is  not 
to  be  ground  on  the  outside  after  hardening,  we  have  quite  an 
item  to  deduct  from  our  grinding  expenses  after  the  dies  are 
hardened.  As  regards  the  difference  in  the  expense  in  making 
the  die  taps  and  hobs  the  writer  can  see  none.  The  only  in- 
crease the  writer  can  see  is  the  expense  of  making  the  arbor 
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used  when  grinding  the  outside  of  the  die,  but  when  consider- 
ing that  this  arbor  is  made  exactly  the  same  and  at  the  same 
time  as  the  hob  the  expense  is  reduced  to  a  minimum. 

It  is  to  be  hoped  that  the  contributor  of  the  article  about 
spring  screw  threading  dies  in  the  August  issue  of  Machineby 
will  not  think  that  the  writer  takes  up  the  defense  of  some  of 
the  theoretical  points  set  forth  in  his  article,  on  account  of 
thinking  him  unable  or  incapable  of  defending  them.  It  is 
just  because  the  writer  has  had  the  opportunity  of  using  spring 
screw  dies  in  practice  and  attained  results  which  were  correct 
in  every  respect.  The  means  employed  were  practically  the 
same  as  outlined  in  Mr.  Oberg's  article,  and  they  were  not 
nearly  as  unfeasible  to  use,  as  the  latter  contributor  seemed  to 
think.  Just  because  a  new  or  untried  idea  may  prove  itself 
connected  with  difficulties,  that  should  be  no  reason  for  its 
immediate  repudiation.  A  thorough  investigation  should  be 
allowed  as  to  whether  the  difficulties  are  real,  or  if  the  advan- 
tages gained  are  worth  the  removal  of  the  obstacles. 

STANDARD  SYMBOLS  FOR  "WIRING  PLANS. 

The  accompanying  photographic  reproduction  shows  the 
standard  symbols  for  delineation  In  wiring  plans  which  were 
adopted  by  the  National  Electrical  Contractors'  Association  at 
their  Cleveland  Convention.  July,  1906.  These  symbols  were 
adopted  after  a  year's  careful  consideration  and  conference 
with    leading    engineers,    architects,    professors,    government 


STANDARD    SYMBOLS    FOR    -WIRING    PLANS 

TIE    niTIIIIUl  ELECTRICU  CONTRUIORS  USaCMIIDII   Of  TIE  UIIIED  SHTES. 
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employes,  editors  of  technical  publications,  etc.  It  is  believed 
by  the  committee  that  they  represent  in  convenient  and  read- 
ily recognized  form  the  parts  designated.  The  symbols  and 
explanation  shown  in  the  reproduction  are  printed  on  card- 
board, 101,2  X  16  inches,  and  copies  may  be  obtained  upon  re- 
quest from  the  secretary,  Mr.  W.  H.  Jlorton,  91  Genesee  St., 

Utica,  N.  Y. 

*     *     * 

Don't  take  a  finishing  cut  on  a  broad  surface  of  cast  iron 
without  first  filing  the  scale  on  the  front  end  all  away  as  far 
down  as  the  tool  goes. 


T"WO  TAPS  ■WITH  A  GOOD  ENDURANCE 
RECORD. 

The  accompanying  halftone  shows  two  taps  used  in  the 
works  of  the  Reo  Motor  Car  Co.,  Lansing,  Mich,,  which  have 
a  good  record  for  endurance,  each  having  tapped  10,000  holes 
34-inch  deep.  The  larger  tap  is  214  inches  diameter  and  the 
other  1  inch,  and  both  are  of  the  same  pitch,  12  threads  per 
inch.  The  length  of  holes  tapped  equals  7,500  lineal  inches, 
or  625  feet  of  cast  iron,  and  the  taps  are  still  in  fairly  good 
shape.  The  long  endurance  of  these  taps  is  attributed  to  the 
method  of  tempering  developed  by  Mr.  J.  F.  Sallows,  foreman 


Taps  with  Good  Endurance  Record. 

blacksmith  of  the  Reo  Motor  Car  Co.  The  taps  are  soft 
enough  to  be  machined  anywhere  except  the  teeth,  and  the 
same  method  is  employed  by  him  on  all  similar  tools,  only 
the  cutting  parts  being  made  hard.  Mr.  Sallows'  method  is  to 
temper  at  a  low  heat  in  cold  salt  water  and  sperm  oil.  We 
understand  that  his  method  of  tempering  will  be  fully  ex- 
plained in  detail  in  a  new  book  to  be  published  soon  by  the 
Technical  Press,  of  Brattleboro,  Vt. 


OCCASIONAL  ANNEALING  OP  MACHINE  PARTS 
TO  PREVENT  BREAKAGE. 

On  many  machines  the  writer  has  noticed  during  his  experi- 
ence, there  are  frequent  breakages  of  particular  parts.  It 
is  almost  periodically  expected  that  certain  parts  will  last  just 
so  long  before  they  crack.  In  some  cases  this,  of  course,  is 
unavoidable  and  occurs  through  excessive  work  on  a  particu- 
lar part,  which  wears  it  rapidly,  but  where  a  piece  breaks 
often  with  no  great  amount  of  wear  on  it  we  must  look  for 
another  cause,  and  this  will  almost  invariably  be  due  to  crys- 
tallization of  the  granular  structure  of  the  material.  This 
crystallization  of  steel  or  iron  will  occur  through  frequent 
shocks,  and  any  piece  which  is  subjected  to  vibration  will 
quickly  become  crystallized,  and  then  the  strain  required  lo 
break  the  part  is  little  greater  than  that  required  to  break  a 
section  of  glass  of  about  the  same  dimensions. 

To  prevent  the  breakages  of  such  parts,  an  excellent  plan 
which  has  been  found  to  give  unfailing  results  is  to  remove 
from  the  machine  such  part  and  heat  same  to  about  900 
degrees  to  1,200  degrees  F.  and  allow  same  to  cool  in  lime  or 
in  the  furnace  where  it  is  heated.  Tliis  is  simply  an  annealing 
treatment  and  allows  the  structure  of  the  material  to  assume 
its  original  condition  as  before  being  subjected  to  the  dis- 
turbing influence. 

This  method  has  saved  a  considerable  amount  of  repairing 
and  replacement  en  such  machines  as  engines,  planers,  trip- 
hammers, and  other  machine  tools  where  there  is  any  shock 
or  vibration.  Vibration. 
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SIMPLE  METHOD  OF  PROVING  MULTIPLI- 
CATION. 
In  the  August  issue  of  Machinery  there  appeared  an 
article  which  interested  me  on  proving  multiplication  and 
addition  by  casting  out  the  nines.  For  simple  multiplication 
the  operation  may  be  simplified  somewhat.  Example  as  fol- 
lows: 

31416 
7854 


125664 
157080 
251328 
219912 

24G741264 

Add  the  digits  in  the  multiplicand.  3+1+4+1+6^15.  and 
5  +  1  =  6.  Add  the  digits  in  the  multiplier,  7  +  8  +  5  +  4  =  24, 
and  2+4  =  6.  6  times  6  =  36  and  6  +  3  =  9.  Add  the  digits 
in  the  product.  2+4+6+7+4  +  1+2+6+4  =  36.  and  6  +  3  =  9. 
That  is,  add  the  digits  in  the  multiplicand  and  multiplier 
until  we  obtain  a  result  of'one  figure,  multiply  these  together 
and  add  again  until  the  result  is  expressed  in  one  figure.  The 
sum  of  the  digits  in  the  product,  proceeding  in  the  same  way. 
should  be  the  same. 

This  method  is  a  very  rapid  one,  as  even  a  long  multipli- 
cation may  be  quickly  checked  by  a  mental  calculation.  How- 
ever, it  should  be  noted  that  neither  this,  nor  casting  out  the 
nines,  is  an  absolute  proof.  A  failure  of  either  of  these  tests 
shows  the  example  to  be  wrong,  but  if  the  digits  anywhere  are 
simply  interchanged  the  answer  may  be  incorrect  and  yet 
according  to  the  above  test  be  right.  This,  however,  would 
seldom  happen.  Kenneth  G.  Smith. 

Wellsville,  N.  Y. 


A  GRINDING  FIXTURE  AND  ITS  WORK. 

The  line  cuts  and  halftone  illustrate  a  very  fast  and  suc- 
cessful little  fixture  for  grinding  a  radius  on  a  segment 
gear  blank.  The  work  is  previously  finished  to  the  dimensions 
given  in  Fig.   1,  the  dotted   lines  showing  the  stock   left   for 


Fig.  1.    Gear  Segment  to  be  Grouud. 

grinding  the  radius  of  the  outside  diameter  of  the  segment 
blank.  The  grinding  was  done  on  a  No.  3  Universal  Landis 
grinding  machine,  the  machine,  fixture  and  a  pile  of  rough 
and  finished  work  being  illustrated  in  Fig.  2.  An  assembled 
view  of  the  fixture  is  illustrated  in  the  drawing  Fig.  3. 

The  fixture  comprises  a  base  suitably  arranged  for  clamping 
to  the  swivel  table  of  the  grinding  machine;  this  base  carries 
at  the  height  of  the  center  of  the  grinding  wheel  a  pin  or 
fulcrum  on  which  is  pivoted  a  work-carrying  arm  which  may 
be  seen  in  Fig.  3.  This  arm  is  provided  with  a  slot  of  a 
suitable  width  to  receive  the  work,  which  is  first  slipped  on 
to  a  projection  of  the  fulcrum  and  then  swung  down  into  the 
slot  where  it  is  clamped  by  means  of  a  thumbscrew,  a  locat- 


Fig.  2.     The  Fi: 


,  Work  and  Grinding  Machii 


ing  pin  being  rightly  situated  to  properly  locate  the  work. 
Upon  the  fulcrum  is  also  pivoted  a  gage,  which  is  set  so  that 
its  point  will  indicate  when  the  work  is  ground  to  the  right 
radius. 

The  work  is  ground,  without  traverse  of  the  grinder,  by 
swinging  it  slowly  up  past  the  face  of  the  wheel,  which  is 
of  such  a  width  as  to  fully  cover  the  work.  Three  cuts  are 
necessary  to  bring  it  down  to  size,  the  last  being  a  light  or 


Fig.  3.    Side  Elevation  and  Plan  of  Fixtu 


finishing  cut.  The  material  of  these  pieces  was  soft  steel, 
and  they  were  finished  in  this  way  at  the  rate  of  40  per  hour, 
the  wheel  showing  average  reduction  for  wear  of  about  0.001 
inch  for  five  pieces.  Some  of  these  were  finished  as  fast  as 
one  in  38  seconds.  H.  P.  Notes. 

Waynesboro,  Pa. 
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THE  USEFULNESS  OP  HYDRAULIC  PRESSURE. 
The  following  occasion  sets  fortk  one  ot  the  many  uses  to 
which  hydraulic  pressure  may  be  put.  The  top  roll  of  our 
10-foot  plate  bending  rolls  snapped  off  at  the  point  where  the 
driving  shaft  joins  on  during  the  process  of  rolling  %-inch 
plate.  The  roll  was  then  bored  out  to  6V2  inches  diameter 
for  a  distance  of  13 V4  inches.  The  corresponding  end  of  the 
shaft  was  turned  to  a  diameter  of  6%  +  0.006  inch,  as  a 
shrinking  fit  had  to  be  resorted  to,  there  being  no  access  to  a 
suitable  hydraulic  press.  The  end  of  the  roll  was  subjected 
to  the  proper  degree  of  heat,  and  the  shaft  started  to  be  put 
in  place.  Unfortunately,  the  rope  loop  supporting  the  shaft 
happened  to  exert  a  twisting  strain  on  the  shaft,  causing  It 
to  twist  the  distance  of  half  the  width  of  the  keyway.  The 
few  moments  occupied  in  endeavoring  to  readjust  allowed  the 
roll  to  cool  sufficiently  to  make  it  impossible  to  force  in  the 
shaft  any  further.     The  problem  was  then  how  to  remove  the 


Substituting  this  value  for  A  in  equation  2  we  have: 


The  Usefulness  of  Hydraulic  Pressure. 

Shaft,  as  it  had  been  inserted  but  sis  inches.  Hydraulic  pres- 
sure suggested  itself,  so  the  keyway  was  packed  with  lead 
very  tightly;  i^'-inch  pipe  tap  was  tapped  into  the  roll  as 
shown  in  the  cut;  the  hydraulic  pump  set  to  work,  and  with 
a  pressure  of  3,000  pounds  per  square  inch  the  shaft  was  forced 
out.  This  instance  suggests  a  novel  use  for  such  pressure,  and 
•one.  which  in  our  case,  saved  much  valuable  time  and  expense. 
Springfield,  0.  C.\lvi.\-  B.  Ross. 

TO  FIND  THE  RADIUS  OF  AN  ARC  WHEN  THE 

LENGTH  OF  THE  CHORD  AND  THE  HEIGHT 

OF  THE  ARC  ARE  GIVEN. 

1  show  herewith  a  method  of  obtaining  the  radius  of  a 
■circle  when  the  height  of  an  arc  and  the  length  of  its  chord 
are  given,  thinking  that  there  may  be  some  of  your  readers 
■who  would  like  to  put  the  formula  in  their  note  books.  As 
shown  In  the  sketch 

A  =:  apothegm  of  chord, 

fl'^  height  of  chord. 

L  =  length  of  chord, 

R  =  radius  of  arc. 


a" 


H 


H 


Tlien  R  = 
This  formula  is  derived  as  follows: 

R'  ^l  —  l   +  A- 


-(!)' 


(t) 


since  /?,  .4..  and  —  form  three  sides  of  a  right  angle  triangle. 
It  is  also  plain  that 


R  =  A  +  H. 
Squaring  this  we  have: 

R-  =  A-  +  2  AH  +  IP 
Combining  1  and  3  we  have: 


(2) 
(3) 


(!)■ 


+  A-'  =  A^  +  -2  AH+  H' 
Simplifying  and  transposing 


^AH=  l-j  -  H- 

(if-- 


(I)'- 


which  simplified  gives  the  formula  proposed  above. 

WTien  the  height  and  radius  are  given  this  formula  may  be 
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/ 
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To  Find  the  Radius  of  an  Arc. 

rearranged  to  be  used  in  finding  the  length  of  the  chord,  thus: 
Z/  =  2  V  H~(2R'-^^E)  ~ 
P^nd,  for  example,  the  radius  when  the  height  of  the  chord 
is  %  inch  and  the  length  of  the  chord  is  \\i±  inch.  Substitut- 
ing these  quantities  in  the  formula  given,  and  solving,  we 
have: 


R 
0.562.5 
0.375 

H 

+ 

H 

0.75« 
0.375 

+ 

0.375 

+ 

0.375 

2 

1.5 

-+-  0.375 

[ 

n9:r 

R 

The  radius  is  therefore  0.9375  inch,  or  15/16  inch. 
Torrington,  Conn.  E.  C.  F.\i.k. 


A  CRANKPIN  TURNING  DEVICE. 
The  device  shown  in  the  accompanying  cut  was  designed  to 
turn  the  crankpins  of  small  crankshafts  so  that  they  would 
be  in  line.  The  crankshaft  for  which  this  device  was  de- 
signed was  of  the  drop-forged  type,  2i/o  inches  throw,  with 
webs  of  the  shape  shown  in  the  cut.  The  distance  between 
the  bearings  was   from   3   to   4   feet,  so   that  in   turning  the 


Device  for  Turning  Cranlrpii 


pins,  the  shaft  would  spring,  consequently  the  pins  would  be 
out  of  line.  After  many  complaints  from  the  erecting  floor, 
the  drawing  room  "got  busy,"  with  this  device  as  the  result. 
I  saw  it  working,  and  in  my  judgment  it  did  "the  trick." 
The  idea  is  an  old  one,  as  I  have  seen  it  before  in  a  more 
complicated  form,  but  owing  to  its  simplicity  of  construction 
and  manipulation  I  offer  it  to  the  readers  of  M.^ciiiXERy.  some 
of  whom  may  have  the  same  difliculties  to  overcome. 
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The  device  consists  of  two  parts,  a  steady-rest,  and  a  piece 
which  I  will  call  a  chuck.  The  steady-rest  is  fitted  to  a  lathe 
and  bored  out  in  place.  The  chuck  is  turned  to  a  running  fit 
In  the  rest.  Before  the  shaft  is  put  in  the  lathe,  it  is  lined 
up  on  the  planer  and  a  light  cut  taken  off  the  four  sides  of 
the  web,  just  enough  to  make  a  flat  surface  for  the  setscrews 
to  bear  against.  Another  reason,  in  fact  the  most  important 
one,  will  be  explained  farther  on.  The  shaft  is  now  placed  in 
the  lathe  on  centers  which  give  it  the  desired  throw.  The  pin 
is  set  central  by  means  of  the  setscrews  shown.  When  this 
has  been  done,  the  setscrew  at  the  top  is  locked  by  means  of 
the  check-nut.  The  two  check-nuts  on  the  setscrew  A  are 
screwed  against  the  side  of  the  chuck.  As  it  is  necessary  to 
move  this  screw  when  moving  the  crankshaft,  two  check-nuts 
are  required;  the  first  to  indicate  the  position  of  the  screw  and 
the  second  to  lock  the  first.  The  pin  is  now  ready  to  be 
turned.  After  one  pin  has  been  turned,  the  setscrews  on  the 
bottom  and  sides  are  loosened  and  the  device  moved  to  the 
next  pin.  The  top  setscrew  not  having  been  moved,  we  have 
that  point.  Setscrew  A  is  now  screwed  into  its  original  posi- 
tion, made  possible  by  means  of  the  check-nuts.  The  other 
two  setscrews  force  the  web  against  these  two  fixed  points  and 
the  job  is  ready  for  turning  the  other  pin. 

As  all  the  flat  bearing  surfaces  are  in  line  and  the  setscrews 
occupy  the  same  position  after  each  setting,  it  will  be  seen 
that  there  is  small  possibility  for  the  pins  not  coming  in  line. 
In  taking  the  shaft  out  of  the  lathe,  nothing  has  to  be 
changed,  as  the  hole  in  the  chuck  is  large  enough  to  allow  the 
webs  to  pass  through.  H.  M.  C. 


CONVENIENT  INK  BOTTLE  HOLDER. 

I  noticed  in  the  June  issue  of  M,\ciiixery  a  neat  arrange- 
ment for  holding  the  ink  bottle  securely  and  "right  side  up." 
This  matter  has  been  a  great  source  of  trouble  with  most 
draftsmen  and  many  schemes  have  been  used.  1  always  kept 
the  bottle  I  was  using  in  a  drawer  attached  to  the  table,  and 
found  that  a  very  effective  method  of  overcoming  the  diffi- 
culty.    We  now  have  in  our  drawing  room  a  bracket  holder, 


Ink  Bottle  Holder. 

as  shown  in  the  cut.  This  holder  is  attached  to  the  under 
side  of  the  table  by  a  single  screw  so  that  it  may  be  swTing 
around  out  of  the  way.  This  arrangement  obviates  the  neces- 
sity of  hauling  everything  around  to  find  the  missing  bottle 
as  it  is  always  in  the  right  place;  it  also  eliminates  the 
liability  of  blotting  the  work  when  filling  the  pen.  The  dan- 
ger of  spilling   the   ink   is   also   reduced   to   a   minimum.     It 


seems  that  all  the  bad  points  of  all  other  methods  are  over- 
come in  the  holder  shown  herewith. 

Mr.  Moody's  arrangement  is  good,  but  the  idea  of  using  an 
ink  bottle  as  a  paper  weight  does  not  appeal  to  me  as  being 
satisfactory  or  advisable.  My  idea  is  that  the  drawing  board 
is  made  to  hold  drawings,  and  drawings  only,  the  fewer  the 
better.  John  Edgar. 

Hyde  Park,  Mass. 


SINGLE-STROKE  AND  CONTINUOUS- 
RINGING  BELL. 
Referring   to  question   22    in   "How    and   Why,"   September 
issue  of  M.\CHiN"ERY,  I  give  herewith  a  sketch  of  a  single-stroke 
bell.  Fig.   1;    also  a  continuous-ringing  bell,  Fig.  2. 

When  the  button   in   Fig.   1   is  pressed,  the  plunger  P  will 
run  up  into  the  solenoid  and  strike  the  bell  one  stroke.     In 


Fig.  1.    Singlo-atroke  Bell.    Read  Cut  with  Plunger  Vertical. 

the  off  position  the  plunger  rests  on  a  small  wooden  block. 
This  device  was  installed  at  the  Union  Station,  Minneapolis, 
by  myself  and  works  satisfactorily. 

The  continuous-ringing  bell  is  constructed  so  that  wire  a 
from  the  right-hand  solenoid  crosses  to  the  left-hand  contact 
piece  &,  and  the  wire  c  from  the  left-hand  solenoid  crosses  to 
the  right-hand  contact  piece  d.  The  switch  is  pivoted  at  P 
and  when  the  plunger  is  in  the  position  shown  it  is  attracted 
toward  the  right-hand  end.  When  it  moves  to  the  right-hand 
it  touches  the  contact  d  and  closes  the  circuit  for  the  left 
solenoid  and  opens  the  circuit  for  the  right  solenoid.  Then 
the  left  solenoid  drives  the  plunger  through  to  the  left  and 


Fig.  2.     Cont: 


Dging  Bell. 


Strikes  the  bell.  The  plunger  is  then  an  electromagnet  be- 
cause of  the  action  of  the  coil  and  draws  the  left  end  of  the 
switch  toward  it,  the  switch  being  made  of  iron.  The  switch 
then  touches  the  left  contact  piece  and  closes  the  circuit  for 
the  right-hand  coil  and  opens  the  circuit  for  the  left-hand  coil. 
The  plunger  then  files  to  the  right  and  strikes  the  bell.  The 
switch  is  hung  so  as  to  be  slightly  unbalanced,  thereby  secur- 
ing contact  to  one  of  the  coils  and  enabling  the  plunger  to 
start.  Joseph  Chambers. 

Tacoma,  Wash. 


THE  APPRENTICESHIP  QUESTION. 
The  article  on  "The  Apprenticeship  Question"  in  the  Aug- 
ust issue  was  a  very  timely  one,  it  seems  to  me,  and  came 
from  a  man  who  well  understands  the  question,  judging  from 
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what  I  have  read  of  his  writings,  but  it  seems  to  me  there  are 
some  points  that  have  been  overlooked  in  his  articles  which 
would  be  helpful  to  all  concerned.  While  my  judgment  may 
not  be  very  accurate,  it  seems  to  me  that  many  apprentices 
are  not  receiving  the  attention  they  are  entitled  to.  Most 
boys,  when  they  start  to  learn  the  machinist's  trade,  are  ambi- 
tious to  learn.  Why  is  it.  then,  that  after  ten  or  twelve 
months"  service  in  a  shop  this  spirit  is  lacking?  The  boy  is 
listless  and  has  not  the  enthusiasm  that  he  had  at  the  start. 
What  is  the  cause? 

Just  as  long  as  apprentices  are  employed  in  shops  there  will 
be  some  who  come  in  who  are  not  adapted  to  the  trade.  The 
management  is  not  always  to  blame  for  this,  because  there  is 
no  way  of  determining  beforehand  if  the  boy  is  mechanically 
Inclined.  But  after  ten  or  twelve  months'  service  it  should  be 
possible  to  judge  very  accurately  as  to  fitness  tor  the  work 
and  during  the  probationary  service  the  management  should 
not  be  idle  in  their  attention  to  the  boy.  If  one  wants  results 
from  a  hoy  (or  from  a  man.  for  that  matter)  he  must  be 
kept  interested  in  his  work.  When  put  to  a  machine  he  must 
be  shown  explicitly  how  to  operate  it  and  the  best  way  of 
performing  the  work.  He  must  be  given  an  opportunity  to 
form  an  idea  of  what  is  required  and  it  must  be  impressed 
upon  his  mind  that  it  is  important  that  he  is  doing  all  his 
work  right.  He  must  not  be  permitted  to  develop  a  slovenly 
manner  of  work.  If  his  interest  is  kept  up  he  will  turn  out 
far  more  work  and  it  will  he  of  a  higher  class  comparatively. 
He  must  be  given  as  wide  a  range  of  work  as  the  shop  per- 
mits, and  the  expectancy  of  better  work  will  prove  a  strong 
incentive  to  good  results. 

A  great  many  boys  commence  to  complain  of  their  pay  after 
six  or  eight  months'  service  unless  there  is  a  hard  and  fast 
schedule.  As  a  preventative  of  this,  it  is  advisable  that  time 
Is  taken  to  show  the  apprentice  the  cost  of  some  of  his  work, 
and  in  many  cases  this  is  sufficient  to  cure  the  greatest 
"kicker,"  because  it  is  well  known  that  the  ones  who  usually 
do  the  most  "kicking"  are  the  ones  who  perform  the  least 
work.  If  the  apprentice  had  an  idea  of  what  he  is  worth  and 
knew  what  the  machine  he  is  working  with  is  worth  per  hour, 
including  his  services,  he  would  be  able  to  figure  his  output. 
This  would  give  him  the  means  to  realize  whether  he  is  paid 
too  low  compared  with  his  more  skilled  companions  in  the 
shop.  The  ability  of  estimating  the  cost  of  machine  work  is 
one  that  is  very  rarely  ever  taught  an  apprentice,  but  it  is  of 
the  greatest  value.  It  is  gratifying  to  find  that  many  of  our 
large  concerns  are  awakening  to  this  fact  and  are  establishing 
schools  of  instruction.  Of  course  it  takes  time  and  trouble 
to  show  the  apprentice  the  how  and  why.  but  it  is  better  to 
spend  the  time  thus  than  to  spend  it  trying  to  catch  him 
"playing  possum."  When  I  hear  of  an  official  complaining 
of  his  apprentices  as  being  "no  good."  it  lessens  my  respect 
for  him  as  a  shop  manager.  He  is  the  man  who  is  at  least 
partly  responsible  for  their  failure  as  mechanics  because  of 
his  lack  of  attention  and  interest  in  their  development.  It 
would  be  much  better  for  him  to  have  them  brought  up  to  be 
first-class  mechanics  and  to  give  some  of  his  time  in  accom- 
plishing this  than  it  is  for  him  to  hire  any  man  that  comes 
along  to  do  his  best  work  and  afterward  find  that  many  a 
man  whom  he  has  hired  is  no  better  than  those  he  has.  The 
former  he  ■will  pay  high  wages  because  he  does  not  know 
them,  but  his  own  boys  cannot  get  the  same  pay  because,  as 
he  thinks,  he  knows  them.  This  inconsistency  is  hard  to 
understand.  If  the  men  in  charge  would  spend  more  time 
and  more  interest  in  developing  their  own  apprentices,  teach 
them  how  to  estimate,  give  them  opportunities  to  gather  in- 
formation in  mathematics  and  mechanical  drawing,  it  would 
be  found  that  it  would  be  for  the  mutual  benefit  of  all  con- 
cerned. A  few  hours  a  week  spent  this  way  would  cost  the 
management  very  much  less  than  an  hour  or  two  a  day  spent 
by  every  apprentice  worrying  over  a  blueprint,  only  to  still 
get  mixed  up  in  the  end  and  spoil  the  job.  The  foreman 
cannot  be  everywhere  at  once,  although  I  have  seen  a  few 
that  were  marvels  in  the  latter  particular,  if  you  were  not 
looking  for  them.  A  good  idea  would  be  for  a  manager  to 
take  a  few  trade  papers  and  when  through  with  them  give 
them  to  the  apprentices  instead  of  throwing  them  in  the  waste 
basket.     An  apprentice  should  be  accustomed   to  read  things 


pertaining  to  his  trade.  If  the  boy  will  read  trade  papers  at 
noon  instead  of  dime  novels,  the  man  will  be  able  to  take  a 
responsible  place  in  time  of  need.  It  may  be  that  some  firms 
have  the  best  way  of  doing  things,  as  far  as  they  can  see, 
but  it  may  be  that  upon  considering  the  matter  more  closely 
things  may  look  different.  When  the  apprentice  is  doing  well 
he  should  be  encouraged  as  readily  as  he  is  blamed  when  he 
is  doing  wrong.  If  some  one  would  try  some  of  the  sugges- 
tions put  forth,  it  would  be  for  the  benefit  of  us  all,  if  he 
would  let  us  know  of  his  experience.  E.  T.  Strong. 

Urbana.  111. 


OLD  EUCLID  DISPROVED  AT  LAST. 

If  the  editor  would  have  permitted  me  I  should  have  en- 
titled this  "Startling  Revelation  in  the  Science  of  Mathe- 
matics.'" and  should  have  had  the  heading  printed  with  3-inch- 
high  letters,  because,  in  fact,  my  discovery  is  of  so  unique  a 
character  as  to  put  me  in  a  class  with  Newton  and  Pascal. 
For  more  than  3.000  years  we  have  considered  the  statements 
of  Euclid  as  unquestionable,  but  at  last  it  has  been  possible 
by  a  simple  method  to  disprove  the  truth  of  the  very  founda- 
tion of  geometry!  Draw  a  straight  line,  AB,  as  shown  in  the 
cut.  From  A  draw  a  line  AC  at  right  angles  to  AB.  From  B 
draw  a  line  BD  at  an  angle  larger  than  90  degrees  to  AB. 
Make  BD  equal  to  AC.     Draw  CD.     Divide  AB  in  two  equal 


HaeKtngrp,  JV,  f^ 
Old  Euclid  Disproved. 

parts  at  E.  Draw  EF  at  right  angles  to  AB.  Divide  CD  in 
two  equal  parts  at  H  and  draw  HG  at  right  angles  to  CD. 
EF  and  HG  intersect  one  another  at  K.  Draw  AK,  BK.  CK, 
and  DK.  We  are  now  ready  for  the  startling  revelation. 
AEK  and  BEK  are  right-angle  triangles.  BE  equals  AE.  EK 
is  mutual  for  both  triangles,  consequently  the  triangles  are 
equal  and  the  angle  EAE  equals  EBK,  and  the  line  AK  is 
equal  to  BK.  The  triangles  CKH  and  DKH  are  also  equal. 
being  right-angle  triangles,  with  the  side  DH  equal  to  CB  and 
the  side  HK  mutual  to  both.  The  side  CK  is  then  equal  to 
DE.  If  we  now  consider  the  triangles  ACK  and  BDK  we 
know  that  AK  equals  BK.  CK  equals  DK.  and  BD  was  origi- 
nally made  equal  to  AC.  Consequently  these  triangles  are 
equal,  and  the  angle  CAK  equals  the  angle  DBK.  If  from 
these  angles  we  subtract  the  angles  EAK  and  EBK  respec- 
tively, which  we  have  found  to  be  alike,  the  remaining  angle 
CAB  is  equal  to  DBA.  The  angle  CAB  is  a  right  angle  accord- 
ing to  our  construction.  The  angle  DBA  is  larger  than  a  right 
angle.  We  have  proven  them  to  be  alike  by  means  of  the 
fundamental  propositions  of  geometry.  Hence  Euclid  must  be 
wrong  in  the  very  first  principles  upon  which  he  founds  his 
geometrical  propositions. 

It  may  be  that  the  editor  will  not  consider  my  discovery 
epochal,  and  that  it  is  the  reason  for  his  declining  the  3-inch 
high  letters  for  a  heading,  but  even  if  his  check  should  fail. 
I  am  convinced  that  my  discovery  is  the  very  greatest  in  the 
field  of  science  during  the  present  year,  and  I  expect  to 
receive   the   Nobel   prize   for  scientific   research,  which  would 
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amply  compensate  me  for  my  disappointment  in  regard  to 
the  3-inch  high  letters  for  the  heading,  upon  which  my  heart 
was  particularly  set.  R.  S. 


COMMENTS  ON  "TO  INCREASE  THE  "WORKING 
LENGTH  OF  COIL  SPRINGS." 

Referring  to  the  article  entitled  "To  Increase  the  Working 
Length  of  Coil  Springs"  in  the  August  issue  of  Machixkry, 
the  writer  wishes  to  call  attention  to  some  points  not  men- 
tioned which  will  materially  alter  the  case.  In  the  two  cuts 
shown  in  the  article  the  working  length  of  the  open-wound 
spring  appears  greater  than  that  of  the  close-wound  spring. 
However,  the  distance  a  spring  will  safely  extend  is  de- 
termined by  the  number  of  acting  coils  it  contains,  and  not 
by  the  number  of  inches  of  working  length.  Each  of  the 
springs  shown  has  about  nine  acting  coils  and  therefore  both 
the  springs  will  be  about  equivalent  in  their  action.  Now,  if 
the  close-wound  spring  were  made  with  one-half  of  each  end 
coil  bent  up  for  hooks  instead  of  using  the  tapered  ends  and 
forged  hooks,  several  more  acting  coils  would  be  added  to 
each  end  of  the  spring  without  increasing  the  length  over  all, 
and  consequently  the  close-wound  spring  could  be  made 
shorter  for  a  given  working  length  than  could  the  open-wound 
spring  with  links.  The  cut  shows  a  spring  made  in  this  man- 
ner. This  is  the  style  of  hooks  generally  used  on  extension 
springs,  being  easier  and  cheaper  to  make  and  in  99  cases 
out  cf  100  gives  fully  as  good  service. 


Mac'u'tc-:,.  y.y. 
Increasing  the  Working:  Length  of  Springs. 

There  are,  however,  two  important  advantages  In  the  open- 
wound  spring  with  links,  which  are  not  referred  to  in  the 
article  mentioned;  first,  the  impossibility  of  injuring  such 
a  spring  by  any  reasonable  overload.  The  spring  simply  com- 
presses under  overload  until  the  colls  touch  and  then  acts 
as  a  solid  connecting  link;  second,  the  fact  that  in  the  case 
of  the  coil  part  breaking  the  links  act  as  a  safety  device 
maintaining  the  connection  between  the  parts  to  which  the 
spring  is  attached.  For  instance,  when  used  as  a  trace  spring 
to  relieve  the  horse  cf  the  jars  caused  by  the  unevenness  of 
the  road,  if  the  coil  should  break,  the  trace  is  still  attached  to 
the  whiffletree  and  no  runaway  or  accident  follows. 

F.  E.  W. 


METHOD  OP  DIVIDING  FRACTIONS  BY  TWO. 

Under  the  heading,  "Method  of  Dividing  Fractions  by  Two," 
an  article  was  published  in  the  August  issue,  evidently 
with  the  intention  of  placing  on  exhibition  the  longest  known 
method  for  cutting  a  fraction  "through  the  middle."  Mr. 
Lang  attacks  a  fraction  In  about  the  same  way  as  a  farmer 
would  cut  off  a  piece  of  cold-rolled  shafting,  commencing  with 
a  file,  then  using  a  cold'  chisel  for  a  while,  after  which  he 
might  take  turns  with  the  pipe  cutter  and  milling  machine, 
and  if  he  did  not  happen  to  think  of  the  emery  grinder  he 
would  undoubtedly  finish  with  the  hacksaw,  the  tool  which 
should  have  been  used  at  the  start.  It  may  be  that  the  other 
tools  might  do  the  job,  but  nobody  is  likely  to  care  to  wait  for 
the  result  obtained  in  that  wiay. 

A  man  who  cannot  set  his  dividers  to  one-half  the  given 
fraction  of  the  dimension  for  the  diameter  without  looking 
up  his  table  of  decimal  equivalents  first  should  not  expect  pay 
for  overtime.  Although  there  are  quite  a  few  mechanics  (?) 
who  have  passed  through  their  apprenticeship  and  are  still 
deScient  in  fractions,  I  do  not  believe  that  the  given  method 
will  be  of  any  assistance  to  any  of  them. 

The  quickest  way  is  always  the  best.  Try  this:  faking  for 
example,ll/64^2=:  11/64  X  1/2  =  11/128;  cutting  this  short  for 
convenience,  we  say  64  X  2  =  128,  and  using  the  same  numer- 
ator we  have  11/128.  This  principle  is  equally  applicable  to 
the  division  of  fractions  by  any  number.  For  instance, 
7/9^-2  =  7/9X2  =  7/18,  and  by  Mr.  Lang's  method  we  ex- 
perience some  difficulty  in  finding  the  decimal  equivalents  of 
7/9  or  35/9,  and  even  if  such  tables  were  available,  the  simple 


rule  that  you  learned  when  you  were  nine  years  old  would 
give  the  correct  result  quicker  than  you  can  find  it  in  the 
table.  Just  add  enough  ciphers  to  give  the  proper  number  of 
places  to  the  numerator  and  divide  by  the  denominator;  thus, 
7/9  =  7.0000  -^  9  =  0.7777,  which  is  sufficiently  accurate  for  a 
measurement  with  micrometers;  by  the  same  formula  55/64 
becomes  55.000000  -^  64=  0.859375.  I  do  not  want  to  belittle 
the  value  of  tables  and  note  books;  some  of  the  data  sheets 
are  worth  many  times  the  price  of  the  paper,  but  I  am  sur- 
prised to  see  a  good  mechanic  waste  his  time  in  the  way 
mentioned.  Eugene  Piekce. 

Ilion,  N.  Y. 

[We  are  not  at  all  sure  that  Mr.  Pierce  can  carry  out  his 
lengthy  divisions,  particularly  when  halving  64ths  any  quicker 
than  Mr.  Lang  carries  out  his  simple  multiplication  and  looks 
in  his  table,  but  the  criticism  is  so  unique  in  its  certainty 
and  in  its  comparisons  that  we  felt  under  obligation  to  pub- 
lish the  matter  and  permit  our  readers  to  judge  for  them- 
selves. To  find  the  decimal  equivalent  at  once,  and  divide  it 
by  two,  seems  the  simplest  way  in  regards  to  64ths.  In  re- 
gards to  32ds,  16ths,  etc.,  there  seems  to  be  no  need  of  either 
multiplications,  nor  lengthy  divisions,  and  Mr.  Pierce  is,  of 
course,  applying  the  correct  principle  for  such  cases,  if  he  sim- 
ply multiplies  his  denominator  by  two. — Editor.] 


STANDARD  HOSE  COUPLING  FOR  NAVAL 
CONSTRUCTION. 

There  was  published,  in  the  July  issue.  Standard  Hose 
Couplings,  as  agreed  upon  by  the  National  Fire  Protection 
Association.  This  standard  differs  somewhat  from  the  one 
used   in   naval   practice.     The   following   table    of    dimensions 


STANDABD  HOSE  FOR  NAVAL  CONSTRUCTION. 
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complies  with  the  naval  specifications  for  hose  threads  and 
may  be  of  some  value  to  the  subscribers  employed  in  marine 
works  which  are  at  times  engaged  in  naval  construction. 
Brooklyn,  N.  Y.  A.  H.  Noukse. 
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SHOP  KINKS. 

A  DEPARTMENT  OF  PRACTICAL   IDEAS  FOR  THE   SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are 

solicited  for  this  column.    Write  on  one  side  of  the 

paper  only  and  send  sketches  Ts-hen  necessary. 

A  HANDY  SCREWDRIVER. 

The  machinist  many  times  wants  a  small  screwdriver,  and 

the  kind  used  by  watchmakers  do  not  have  the  "grip"  needed. 

I    made    one    like    the    cut   from    3-32-inch    steel    wire,    about 

4   inches   long,   and   it  has   seen   many  years'   service   and   is 

A      .Milled  Surface 


good  yet.  The  part  A  is  made  of  brass  %  inch  in  diameter, 
3-16  inch  thick,  and  knurled  on  the  edge.  The  cup  piece  B 
is  also  of  brass,  dished  as  shown.  F.  H.  J. 


TEMPLATE  FOR  DRAWING  MACHINE  HANDLES. 
The  drawing  of  machine  handles  may  be  facilitated  very 
much  by  ths  aid  of  a  celluloid  template.  Two  templates  are 
made,  one  containing  profiles  of  the  four  smaller  sizes,  and 
the  other  containing  the  three  larger  sizes.  If  there  is  a 
forming  tool  for  each  size  it  is  an  easy  matter  to  make  the 


templates  and  thereby  have  the  drawings  the  same  outline  as 
the  formers.  They  not  only  facilitate  drawing,  but  also  allow 
of  a  proper  section  for  each  requirement.  The  outline,  o, 
of  the  lower  half  of  the  handles  is  scratched  on  the  templates 
and  is  filled  in  with  black  wax.  Winamac. 


LARGE  SPRING  SCREW  THREADING  DIES. 
Thinking  that  some  of  the  readers  of  Machinery  may  be 
interested  in  a  large  spring  screw  die  of  which  type  I  have 
designed  several,  the  one  in  the  accompanying  cut  being  the 
largest,  I  hereby  submit  it  for  their  approval.  This  die  was 
made   to   use   in   a    limited   space,    the   collar   and   the   check 


nuts  running  within  1-16  inch  of  a  projecting  flange,  it 
being  impossible  to  use  any  other  type  of  die.  These  dies 
work  in  a  very  satisfactory  manner  and  are  used  on  brass. 
They  do  not  need  a  lengthy  description,  as  the  cut  will  ex- 
plain their  operation  and  construction  satisfactorily. 

Boston,  Mass.  Louis  F.  L.\xg. 

HOW  TO  PREVENT  A  UNIVERSAL  CHUCK  BECOMING 

CLOGGED  W^ITH  CHIPS. 
Here  is  a  way  which  I  have  used  to  prevent  a  universal 
chuck  becoming  clogged  up  with  chips.  Take  apart  the  chuck 
and  in  the  outer  shell  lay  out  three  holes  %  inch  diameter 
for  a  6-inch  chuck,  midway  between  jaw  race  and  pinion 
wrench  holes,  where  it  will  weaken  the  shell  the  least,  and  a 
distance  in  from  outer  face  of  chuck  so  that  the  point  of  the 
drill  will  break  through  about  1-lG  inch  from  the  inner  face. 
The  holes  should  be  drilled  V^  inch  further  after  the  point 
breaks  through,  cutting  a  groove  in  the  inner  face  with  the 
lip  of  the  drill.     A  %-ineh  hole  is  about  the  right  size  for  a 


6-inch  chuck;  smaller  or  larger  chucks  would,  of  course,  need 
smaller  or  larger  holes  in  propoilion.  Use  dry  graphite  in- 
stead of  oil  in  the  chuck.  A  chuck  with  holes  drilled  as 
above  is  specially  good  for  turning  composition  metal  at  high 
speed,  and  will  clear  chips  almost  as  fast  as  they  get  in. 
South  Boston,  Mass.  F.  B.  Poole. 


A  PIPE  PULLER. 
Did  you  ever  have  a  pipe  to  pull  out  of  the  ground,  that 
you  could  not  get  hold  of?  If  so,  the  device  shown  in  the  cut 
will  be  of  value  in  many  cases.  Of  course  it  has  to  be  made 
to  suit  the  size  of  pipe  inside.  No  explanation  is  necessary, 
as  the  cut  shows  the  device  very  plainly.     The  tool  is  secured 


JfoeAiiwi.JV.i'. 


into  a  piece  of  pipe  of  proper  length,  and  pushed  down  in 
the  hole  until  the  end  enters  the  hole  in  the  pipe  to  be  pulled 
out.  When  the  pull  is  made,  the  part  A  slips  down,  wedging 
in  the  pipe,  and  pulls  the  pipe  out.  F.  H.  J. 

DRAFTSMAN'S  IMPROVED  PROTRACTOR. 
I  enclose  a  sketch  of  a  protractor  which  was  designed  to 
meet  the  demands  for  one  that  wuuld  be  better  suited  for 
dividing  a  circle  than  can  be  done  with  those  now  on  the 
market.  It  is  not  intended  to  do  the  work  that  the  B.  &  S. 
protractor  can  do,  but  principally  to  facilitate  the  plotting  of 
angles  for  cams  and  cam  charts.     In  laying  out  angles  of  this 
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kind  or  in  general  work  with  the  ordinary  protractor  it  is 
necessary  first  to  point  off  the  angle,  then  to  remove  the  pro- 
tractor and  draw  the  line  through  the  point.  This  protractor, 
having  an  extended  arm.  enables  the  operation  to  be  done  with 
the  one  setting.  A  number  of  draftsmen  have  shown  their 
desire    to   obtain    one.   so   an   order   has   been    placed   with   a 


prominent  manufacturer  to  make  them,  which  is  to  be  done  at 
a  reasonable  price.  They  are  made  of  transparent  celluloid 
with  the  graduation  on  the  under  side.  A  few  extra  ones  are 
now  on  hand  as  it  was  necessary  to  order  more  than  were 
wanted.  C.  E.  Josselyx. 

Bridgeport,  Conn. 

*  *     * 

Don't  take  a  heavy  stock  cut  off  with  a  planer  and  then  a 
finishing  cut  without  letting  up  on  the  work  and  allowing  all 

of  the  strain  to  come  out. 

*  *     * 

Don't  forget  that  after  the  stock  cut  is  made  on  cast  iron, 
every  finger  mark,  or  drop  of  water,  or  drop  of  oil,  will  show 
up  when  the  finishing  cut  is  made. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 
This  page  will  be  used  for  tlie  publication  of  shop  receipts  which  the  con- 
tributors know  from  experience  to  be  practicable.  Nearly  all  readers  of  MA- 
CHIKERY  can  add  something,  and  it  is  desired  that  they  use  this  page  as  a 
medium  for  exchanging  useful  formulas.  It  makes  no  difference  if  they  are 
old  and  supposedly  well-kno-wn,  provided  they  have  not  already  appeared  in 
this  department. 

253.    CEMENT  FOE  FASTENING  TOOLS  IN  THEIR 
HANDLES. 
Mix  one  part  beeswax,   one  part  fine   brick   dust  and   four 
parts  blacli  rosin.  E.  H.  McClintock. 

West  Somerville,  Mass. 


254.    TAPPING  HOLES  IN  CAST  IRON. 
Kerosene  oil  used  as  a  lubricant  for  tapping  holes  in  cast 
iron  is  the  best  lubricant  known  to  the  writer. 
Philadelphia,   Pa.  Wii.   Davis. 


255.    ACID-PROOF  CEMENT. 
Mix  a  concentrated  solution  of  soda  with  pulverized  glass 
to  form  a  paste.  W.  R.  Bowers. 

Birmingham.  England. 


256.    FLUX  FOR  BRASS. 

One  ounce  common  soap,  i^.  ounce  quicklime,  %  ounce  salt- 
peter. Mix  into  a  ball  and  place  in  a  crucible  when  lifted 
out  of  the  furnace.  This  is  suificient  for  about  50  pounds  of 
metal.  W.  R.  Bowees. 

Birmingham,  England. 


257.    DUSTING  FOR  MOLDS  FOR  BRASS  WORK. 

To  produce  light  castings  of  brass  and  gun-metal  with  a 
clean  face  and  fine  skin,  first  dust  the  mold  with  pea  meal 
and  on  top  of  same  add  a  slight  dust  of  plumbago;  for  heavy 
castings  dust  only  with  plumbago.  W.  R.  Bowers. 

Birmingham,  England. 


258.    A  LUBRICANT  FOR  CUTTING  THREADS. 

After  trying  various  kinds  of  lubricants  in  cutting  threads 
on  tool  steel,  machine  steel,  etc.,  I  found  that  common  lard 
(not  lard  oil)  mixed  with  about  one-third  turpentine  gave  the 
best  results.    The  mixture  may  be  applied  with  a  small  brush. 

Paterson,  N.  J.  Stephen  Courter. 

259.    ANTI-SLIP  BELT  MIXTURE. 

To  make  a  cheap  anti-slip  belt  mixture  and  one  that  is  very 
effective,  use  95  per  cent  rosin  and  5  per  cent  machine  oil. 
Melt  the  two  together  slowly,  taking  care  not  to  burn  the 
rosin.  When  melted  stir  together  thoroughly  and  apply  warm, 
using  a  little  at  a  time  while  the  belt  is  running. 

Pittsburg,  Pa.  Samuel  Stkobee. 

260.    BLACK  BRONZE  FOR  BRASS. 

Dip  the  article,  cleaned  bright,  in  aquafortis  (nitric  acid)  ; 
rinse  the  acid  off  with  clean  water,  and  place  it  in  the  fol- 
lowing mixture  until  it  turns  black:  Hydrochloric  acid,  12 
pounds:  sulphate  of  iron,  1  pound,  and  pure  white  arsenic, 
1  pound.  It  is  then  taken  out,  rinsed  in  clean  water,  dried 
in  sawdust,  polished  with  black  lead  and  lacquered  with  green 
lacquer.  jos.  M.  Stabel. 

Rochester,  N.  Y. 


261.    SELF-LUBRICATING  BEARINGS. 

In  hard  gun  metal  bushes,  bored  a  good  fit  to  shaft  and 
split,  drill  four  holes  per  square  inch  of  surface,  each  %  inch 
diameter  by  %  inch  deep.  The  holes  are  to  be  flat  at  the 
bottom  and  to  be  spaced  zigzag,  so  that  one  row  of  holes  is 
between  the  holes  in  the  opposite  side  thus:  .  •  .  •  .  Fill  the 
holes  with  a  compound  prepared  as  follows:  Melt  1  pound 
solid  parafRne  and  add  2  ounces  of  litharge,  dissolved  isinglass 
and  sulphur;  add  further  2  pounds  of  fine  plumbago  and  mix 
thoroughly.  j.  h.  Holdsworth. 

Toronto,  Canada. 


262.    VARNISH  FOR  DRAWINGS. 
Dissolve  by  gentle  heat  8  ounces  of  sandarac  in  32  ounces 
of  alcohol.     Another  receipt  is:     Dissolve  2  pounds  of  mastic 


and   2    pounds   of  a  lammar   in   1   gallon   turpentine   without 
heat.     The  drawings  must  first  be  sized  with  a  strong  solu- 
tion of  isinglass  and  hot  water.  W.  R.  Bowers. 
Birmingham,  England. 


263.    TO  WATERPROOF  CLOTH  TOOL  BAGS  OR  CASES. 

To  waterproof  tool  bags  or  cases  made  of  duck  or  other 
cloth,  either  of  the  following  formulas  may  be  used. 

Use  \iy  pound  of  alum  and  2  ounces  of  saltpeter  dissolved 
in  1  quart  of  water.  Immerse  the  article  to  be  waterproofed 
in  this  mixture  for  40  minutes,  and  boil  hard;  then  rinse  in 
cold  hard  water,  hang  up  and  let  dry  thoroughly  before  using. 

Melt  %  pound  of  paraffine  wax  and  mix  in  1  quart  of  gaso- 
line. Immerse  the  article  in  this  and  wring  out  and  spread 
out  to  dry.     In  a  short  time  it  is  ready  to  use. 

E.  W.  Norton. 


264.  CEMENT  FOR  LEATHER  BELTS. 

To  prepare  a  good  cement  for  leather  belts,  soften  equal 
parts  of  good  hide-glue  and  American  isinglass  in  warm 
water  for  about  10  hours.  Mix  the  two  ingredients  together 
thoroughly  and  then  pour  on  a  quantity  of  pure  tannin  and 
boil  until  the  mass  is  sticky.  Just  enough  tannin  should  be 
added  so  that  the  mass  will  have  a  good  consistency  when 
boiling  hot.  To  apply  the  cement,  roughen  the  surfaces  to 
be  cemented  and  apply  the  cement  while  it  is  very  hot.  Press 
the  parts  together  firmly  and  hold  in  that  position  until  dry. 

Olney,  111.  T.  E.  O'Donneix. 


265.    SOLDER  PREPARATION  FOR  ALUMINUM. 

The  most  successful  solder  preparation  for  soldering 
aluminum  yet  secured  is  made  up  in  the  following  manner. 
Melt  together  64  parts,  by  weight,  of  tin,  30  parts  of  zinc,  1 
part  of  lead,  and  a  small  amount  of  rosin.  All  parts,  of 
course,  must  be  mixed  together  very  thoroughly  while  in 
molten  condition.  When  thoroughly  mixed  the  alloy  should 
be  run  out  in  bars  of  desired  sizes.  Clean  the  surfaces 
thoroughly  and  apply  the  solder.  No  chemical  is  required, 
the  rosin  used  being  sufficient  to  cause  adhesion,  although 
it  is  advisable  to  heat  the  parts  to  be  soldered  gently  to 
assist  in  making  a  good  adhesion.  T.  E.  O'Donnell. 

Olney,  111. 


266.  TO  BLUE  STEEL  WITHOUT  HEATING. 
When  it  is  not  desirable  to  blue  steel  by  the  heat  process 
the  following  solution  may  be  used  with  excellent  results: 
Water,  1  quart;  hyposulphite  of  soda,  V2  ounce;  acetate  of 
lead,  %  ounce.  Dissolve  the  acetate  of  lead  and  hyposulphite 
of  soda  in  the  water  and  then  heat  to  the  boiling  point.  The 
article  to  be  blued  should  be  thoroughly  cleaned  and  dipped 
into  the  hot  bath  until  the  color  changes  to  the  required  tint. 
It  should  then  be  removed,  rinsed  and  dried.  A  more  brilli- 
ant result  is  obtained  by  coppering  steel  articles  with  blue 
vitriol  solution  and  then  dipping.  The  same  process  may  be 
used  on  both  brass  and  copper  with  success.      M.  E.  Canek. 


267.    SOLDERING  WITHOUT  HEAT. 

Take  1  ounce  of  ammoniac  and  1  ounce  of  common  salt, 
an  equal  quantity  of  calcined  tartar,  and  3  ounces  of  anti- 
mony. Pound  this  well  together  and  sift.  Put  this  in  a  piece 
of  linen,  and  enclose  it  well  around  with  fullers'  earth  about 
an  inch  thick;  let  it  dry,  then  put  it  in  one  crucible,  covered 
by  another  crucible  over  a  slow  fire  to  get  hot  by  slow  de- 
grees. Keep  up  the  fire  until  the  content  of  the  crucible  gets 
red  hot  and  melts.  Then  let  it  cool  gradually  and  when  cold 
pound  the  mixture.  When  you  wish  to  solder  anything  put 
the  two  pieces  you  want  to  join  together  on  a  table  close  to 
one  another.  Make  a  crust  of  fullers'  earth,  so  that,  passing 
under  the  joint  and  holding  to  each  piece  it  shall  be  open  at 
the  top.  Then  throw  some  of  the  powder  between  and  over 
the  joint.  Dissolve  some  borax  in  some  hot  wine,  and  with 
a  feather  dip  in  the  solution  and  rub  the  powder  at  the  place 
of  the  joint.  It  will  immediately  boil  up.  As  soon  as  the 
boiling  stops  the  consolidation  is  made.  The  calcined  tartar 
is  made  by  placing  crude  tartar  In  a  covered  crucible  and  rais- 
ing it  to  a  low  red  heat.    Allow  it  to  cool  gradually. 

Rochester,  N.  Y.  Joseph  M.  Stabel. 


163 


MACHINERY. 


November.  1906. 


HOW  AND  WHY. 


A  DEPARTMENT  INTENDED   TO  CONTAIN  CORRECT  AN- 

SWERS  TO  PRACTICAL  QUESTIONS  OF 

GENERAL.  INTEREST. 

Give  all  details  and  name  and  address.   The  latter  are  for  our 

own  convenience  and  will  not  be  published. 

27.  H.  T.  M. — What  are  the  precise  advantages  of  the  bull- 
wheel  used  in  planer  construction.  Do  these  advantages  exist 
when  the  bull-wheel  and  the  rack  are  cut  with  ordinary  gear 
cutters? 

A. — The  use  of  the  bull-wheel  in  planer  work  is  largely 
because  of  constructive  reasons.  If  the  rack  be  meshed  di- 
rectly with  the  driving  pinion,  one  of  the  reduction  gears  must 
necessarily  extend  above  the  level  of  the  platen  unless  the 
rack  be  carried  low.  The  introduction  of  the  bull-wheel  allows 
the  reduction  gearing  to  be  all  below  the  platen,  and  also 
gives  the  advantage,  if  it  be  one,  of  a  large  pitch  circle  to 
work  with  the  rack;  consequently  the  lifting  action  of  the 
bull-wheel  on  the  table  is  not  as  great  (with  the  cycloidal 
tooth  system)  as  it  would  be  if  a  pinion  were  employed.  With 
the  involute  tooth  system,  however,  the  angle  of  pressure  re- 
mains unchanged  for  large  or  small  gears  so  that  this  fea- 
ture is  really  of  not  much  importance.  One  successful  Ameri- 
can planer  ( Whitcomb-Blaisdell)  is  made  without  the  bull- 
wheel. 


28.  F.  S. — 1.  How  should  a  square  wire  spiral  spring  5% 
inches  long,  24  coils,  0.525  inch  outside  diameter,  wound  on 
a  mandrel  0.35  inch  diameter,  wire  O.OSO  inch  square,  be  hard- 
ened? This  spring  must  be  compressed  into  a  square  of  2 
inches  and  must  extend  to  its  full  length.  The  steel  is  0.65 
carbon.  2.  How  should  tool  steel  rolls  for  rolling -wire  to  a 
thickness  of  0.023  inch  thick  by  0.237  inch  wide  be  hardened? 
The  rolls  are  S  inches  diameter  by  4%  inches  face  and  have 
a  hole  through  the  center  for  a  shaft  3^^  inches  diameter. 
They  must  be  so  hard  that  a  file  cannot  touch  the  face  and 
must  be  free  from  checks  or  cracks.     The  steel  is  1.10  carbon. 

AJis^pered  by  E.  R.  MarkhacD,  Cambridge,  Mass. 

A. — 1.  In  treating  springs  the  desired  final  condition  is  elas- 
ticity and  not  hardness.  Many  times  the  hardener  makes  the 
mistake  of  getting  springs  too  hard — and  too  brittle.  Then 
in  reducing  brittleness  the  temper  is  drawn  too  low  in  order 
to  let  the  spring  stand  up  to  its  work;  if  the  temper  is  not 
drawn  low  the  spring  breaks.  When  possible  springs  should 
be  hardened  in  oil.  If  oil  does  not  produce  the  desired  re- 
sult water  must  be  applied  in- 
stead, but  it  should  be  kept  as 
warm  as  possible  and  still  pro- 
duce the  desired  hardness.  Oil 
will  work  in  most  cases  where  the 
wire  is  no  heavier  than  that  stated 
in  the  inquiry,  and  even  where  it 
is  several  times  the  size,  if  the 
carbon  content  is  sufficiently  high. 
When  oil  fails  to  give  the  desired 
results  it  is  generally  because  of 
lack  of  circulation  or  what  is 
known  as  a  "still"  bath.  Various 
expedients  are  employed  to  keep 
the  oil  in  motion,  but  the  best 
results  follow  when  it  is  forcibly 
brought  in  contact  with  all  parts 
of  the  steel  alike,  and  this  is  accomplished  in  the  case  of 
a  spring  of  the  style  under  consideration  by  employing  a 
bath  of  the  form  shown  in  the  accompanying  cut.  There 
are  six  or  more  pipes  extending  up  the  side;  these  are  per- 
forated and  the  oil  is  forced  through  the  opening  toward  the 
center.  The  pipes  are  so  arranged  that  they  may  stand  close 
to  the  sides  of  the  receptacle  or  be  swung  toward  the  center 
for  small  work.  The  oil  being  projected  against  all  parts  of 
the  spring  alike  insures  uniform  hardening  and  avoids  the 
evils  arising  from  the  formation  of  gas  next  the  work  as 
occurs  in  a  still  bath.  The  stream  of  oil  coming  from  the 
bottom  also  further  agitates  and  forces  the  heated  oil  and 
gases  to  the  top  of  the  bath  from  which  it  is  drawn  off  by 
a  pump  through  cooling  coils  immersed  in  a  tank  of  running 
water  and  then  forced  back  through  the  hardening  bath. 
Either  lard  or  sperm  oil  works  well,  or  in   fact  almost  any 


fish  oil  answers  nicely  with  such  an  arrangement.  When 
drawing  the  temper  best  results  follow  if  the  springs  are 
placed  in  a  kettle  of  oil  and  the  contents  heated  to  the  proper 
degree  as  denoted  by  an  accurate  thermometer.  The  exact  tem- 
perature required  cannot  be  stated  as  a  great  deal  depends 
on  the  kind  of  steel  used,  the  heat  at  which  the  spring  was 
hardened  and  the  use  for  which  the  spring  is  designed.  How- 
ever, if  the  spring  be  properly  heated  when  hardened  the 
temperature  should  not  range  far  from  580  to  630  degrees  F. 
For  steel  of  the  carbon  content  mentioned  the  first  figure  men- 
tioned should  be  about  the  required  temperature.  2.  The  hard- 
ening of  rolls  of  the  kind  and  purpose  mentioned  is  not  boy's 
play;  it  calls  for  experience  and  expert  handling.  A  good 
grade  of  steel  is  required  and  one  low  in  harmful  impurities. 
The  rolls  must  be  carefully  annealed  before  the  machine  work 
is  completed.  After  boring  the  hole  Vs  or  1,4  inch  smaller  than 
the  finished  size  and  turning  off  the  outside  surface  or  skin 
carefully,  anneal  the  roll  to  remove  all  internal  strain  and 
then  finish  to  size.  When  hardening  the  roll  it  must  be  care- 
fully and  uniformly  heated;  rapid  heating  is  to  be  avoided 
as  the  outer  surface  at  the  ends  will  be  heated  much  mor^ 
rapidly  than  the  balance  of  the  piece.  Rapid  heating  of  such 
a  piece  means  uneven  heating  and  uneven  cooling,  conse- 
quently severe  internal  strains  and  bad  results.  If  the  carbon 
content  is  1.25  or  under,  the  roll  should  be  packed  in  an  iron 
hardening  box  with  charred  leather,  and  in  charred  hoofs, 
or  charred  hoofs  and  horns  if  it  exceeds  the  percentage  men- 
tioned. The  cover  should  be  luted  with  fireclay  and  the  box 
placed  in  a  well-designed  furnace  where  a  uniform  heat  can 
be  obtained.  When  uniformly  heated  it  may  be  hardened  in 
a  bath  of  the  description  shown  In  the  answer  to  question  1, 
using  water  or  brine  instead  of  oil.  A  jet  of  water  from  the 
faucet  or  hose  should  be  allowed  to  play  down  upon  the  surface 
of  the  bath,  as  otherwise  the  end  of  the  roll  that  is  upper- 
most in  the  bath  will  not  cool  as  rapidly  as  the  remainder. 
Hence,  uneven  contraction  will  result.  When  dipping  in  the 
bath  the  rolls  should  be  held  by  a  rod  passing  through  the 
shaft  hole.  It  is  possible  to  pack  several  rolls  in  one  hard- 
ening box  and  to  heat  several  boxes  at  a  time  in  an  ordinary 
furnace,  thus  making  the  cost  of  heating  comparatively  low. 
After  hardening  immediately  remove  the  tendency  to  cracking 
from  hardening  strains  by  reheating  over  a  fire,  turning  the 
roll  while  heating  to  insure  uniform  temperature  through- 
out; heat  until  a  drop  of  water  will  form  steam  when  placed 
on  the  surface.  Allow  the  roll  to  cool  in  a  dry.  warm  place 
where  no  current  of  air  can  reach  it.  In  conclusion  would  say 
that  unless  a  shop  is  provided  with  suitable  equipment  for 
doing  this  work  and  great  care  is  devoted  to  it  the  results 
will  be  unsatisfactory.  Probably  no  one  class  of  hardening  has 
given  more  trouble  in  the  past  than  this. 
*  *  * 
An  example  of  the  beneficent  effect  of  any  medium  that 
reduces  shock  and  vibration  is  found  in  the  rubber-tired  car- 
riage. Rubber  tires  tor  carriages  have  come  into  extended 
use  during  the  past  few  years.  They  have  the  advantage  of 
not  only  being  noiseless,  but  the  wear  and  tear  on  the  body 
and  wheels  are  greatly  reduced.  The  shock  to  steel  tires  on 
an  ordinary  country  road  eventually  loosens  the  spokes  and 
wears  the  felloes,  but  with  rubber  tires  all  small  obstructions 
are  met  yieldingly  by  the  tires  and  the  impact  absorbed  with- 
out transmitting  the  vibration  to  the  wheels  or  body.  It  is 
claimed  that  while  rubber  tires  are  more  expensive  in  the 
outset  and  for  maintenance,  the  reduction  in  running  repairs 
to  other  parts  of  carriages  makes  their  use  a  positive  economy. 

The  enormous  proportions  of  the  Krupp  Works  at  Essen, 
Magdeburg.  Kiel.  Annen  and  other  places  in  Germany  is  more 
easily  apprehended  when  it  is  considered  that  these  works, 
and  the  coal  mines  operated  in  connection  with  them,  had  on 
the  first  of  April,  1906,  in  their  employ  more  than  62,500  per- 
sons, of  whom  more  than  5,000  were  officials  and  clerks.  The 
company's  principal  plant  in  Essen  consumes  during  one  year 
as  much  water  as  does  the  entire  city  of  Dresden,  which  has 
a  population  of  over  400.000  inhabitants.  It  is  also  of  interest 
to  note  for  comparison  with  conditions  in  the  United  States 
that  the  average  daily  wage  paid  in  1905  to  the  workers  in 
the  cast  steel  plant  was  $1.22  per  person. 
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A  MONTHLY  RECORD  OF  NEW  APPLIANCES  FOR  THE  SHOP. 


IMPROVED  TURRET  DRILL. 
A.  E.  Quint,  of  Hartford,  Conn.,  has  redesigned  his  well- 
known  turret  drill,  introducing,  among  other  improvements, 
an  improved  feed  arrangement  to  the  work  table,  involving 
the  use  of  a  ratchet  hand  lever  with  an  adjustable  counter- 
balance which  may  be  accurately  adapted  to  work  of  any 
weight.  The  head  follows  the  usual  construction  in  this 
machine,  and  may  be  made  for  6,  S,  10  or  12  spin- 
dles, of  which  only  the  one  in  actual  use  rotates. 
The  machine  is  provided  with  back  gears  and  re- 
versing friction  clutch  for  tapping,  the  clutch  be- 
ing operated  by  the  pressure  of  the  foot  on  the 
pedal  for  the  reverse  movement.  The  release  of 
the  foot  allows  the  forward  clutch  to  engage  itself. 
The  machine  allows  a  maximum  distance  of  20 
inches  between  the  table  and  the  end  of  the  spin- 
dle.   The  distance  from  the  center  of  the  spindle 


Quint  Improved  Turret  DriU. 

to  the  face  of  the  column  is  8%  inches,  the  size  of 
the  table  is  14  x  20  inches,  and  the  weight  of  the 
machine  ready  for  shipment  is  840  pounds. 


HEAVY    AUTOMATIC   PINION   CUTTING 
MACHINE. 
The  machine  of  which  a  front  view  is  shown  in 
Fig.  1  and  a  rear  view  in  Fig.  2,  is  built  by  the 
Eberhardt    Bros.    Machine    Company,   66-GS    Union 
Street.  Newark.   N.   J.     As  indicated  by  the  title, 
it   is    particularly    designed    to    cut    steel    pinions    of    coarse 
pitches  at  a  fast  rate  of  feed,  as  fast,  in  fact,  as  the  cutters 
will  stand.     It  is  therefore  adapted  to  manufacturing  purposes 
where  quantities  of  similar  gears  are  required  to  be  cut,  as  in 
the  case  of  car  motor  pinions,  and  for  jobbing  as  well,  since 
the  machine  is  capable  cf  cutting  the  coarse  pitches  in  iron, 
bronze  and   steel   up   to  its   capacity,   which  is   30   inches   in 
diameter.     Ordinarily  when  buying  a  machine  for  cutting  pin- 
ions exclusively,  in  order  to  obtain  a  strong  enough  spindle 
drive  to  cut  2  or  3  diametral  pitch  in  steel  with  heavy  feed, 
the  purchaser  has  been  forced  to  pay  for  a  machine  capable 


of  taking  a  60-inch  gear  at  the  least,  even  though  his  work 
may  be  entirely  confined  to  small  diameters.  The  machine 
shown  herewith  is  in  fact  practically  a  60-inch  machine  fur- 
nished with  a  short  column  and  simplified  in  many  details 
that  would  need  to  be  elaborated  somewhat  if  the  full  capacity 
were  used.  One  of  the  simplifications  to  which  attention 
might  be  called,  for  instance,  is  the  arrangement  of  the  ele- 


Fig.  1.    Automatic  Pinion  Cutting  Machine.    Front  Vie^. 


Fig.  2.    Automatic  Pinion  Cutting  Machine.    Rear  Vie^. 

vatlng  screw  and  hand  wheel  for  the  work  spindle  saddle,  this 
arrangement  being  possible  on  account  of  the  shortness  of  the 
column. 

Three  of  the  prominent  features  of  the  design  are  the  excep- 
tionally long  cutter  slide  with  the  spindle  in  the  center,  the 
placing  of  the  thrust  tor  the  feed  screw  at  the  column  end 
of  the  bed  so  that  the  slide  is  pulled  instead  of  being  pushed 
(a  principle  used  throughout  the  design),  and  the  unusually 
rugged  drive  for  the  cutter.  In  addition,  the  indexing  and 
feed  mechanisms  are  so  constructed  that  the  engagement  of 
one  precludes  the  simultaneous  engagement  of  the  other,  thus 
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while  the  machine  is  indexing  it  is  impossible  for  it  to  feed, 
and  while  the  machine  is  feeding  the  indexing  lever  cannot 
be  operated.  These  movements  are  automatically  interlocked 
whether  the  machine  is  running  or  whether  it  is  being  adjusted 
by  the  workman. 

The  spindle  driving  arrangement  is  well  shown  in  the  rear 
view.  Fig.  2.  A  large  spur  gear  is  mounted  on  the  spindle, 
which  is  a  tool  steel  forging  of  large  diameter,  and  this  gear 
in  turn  meshes  with  an  elongated  pinion  below  it,  thus  pro- 
viding for  lateral  adjustment  of  the  spindle  and  driving  gear 
as  a  whole,  and  doing  away  with  the  necessity  for  a  sliding 
key  or  keyway  at  this  point.  This  lateral  adjustment  is  so 
great,  in  fact,  that  it  is  possible  to  mount  a  roughing  and 
a  finishing  cutter  side  by  side  on  the  arbor,  as  is  done  in  the 
machine  here  illustrated.  The  changes  in  cutter  speeds 
are  obtained  by  change  gears  mounted  as  close  to  the 
spindle  as  possible  This  permits  the  driving  shafts  to  be 
kept  at  a  constant  high  speed,  subjecting  them  only  to  a 
comparatively  light  and  unchanging  torsional  strain.  The 
cutter  speeds  and  feeds  are,  of  course,  independent,  so  that 
one  may  be  changed  without  affecting  the  other.  The  spur 
gear  for  the  spindle  drive  was  adopted  on  account  of  its 
smooth  running  and  high  efiBciency,  as  demonstrated  by 
experiment. 

The  indexing  wheel  is  of  very  large  diameter,  as  can  be 
seen,  especially  when  compared  with  the  range  of  work  the 
machine  is  intended  for.  It  is  of  the  generated  type  and  made 
very  accurately.  A  graduated  dial  is  provided  reading  to 
thousandths  of  an  inch  to  facilitate  the  accurate  setting  of 
the  depth  to  be  cut.  The  work  arbors  are  drawn  in  and  forced 
out  by  means  of  the  bolt  at  the  rear  of  the  work  spindle. 
The  frame  of  the  machine  is  constructed  to  form  an  ample 
reservoir  for  the  cutting  lubricant.  A  special  guard  close  up 
to  the  «utter  compels  the  chips  to  fall  directly  into  the  base 
of  the  machine,  from  which  they  are  removed  either  at  the 
side  or  the  front.  Suitable  strainers  are  provided  for  separat- 
ing the  chips  from  the  lubricant. 


hie  to  the  operator  from  the  front  of  the  machine.  A  revers- 
ing friction  countershaft  is  supplied  with  the  machine.  The 
spindle  can  be  used  at  any  point  on  a  surface  30  inches  long 
by  18  inches  high.  The  spindle  is  2  1-16  inches  in  diameter 
and  is  bored  for  a  Xo.  5  taper.  The  cone  pulley,  for  3-inch 
belt,  has  the  well-known  internal  back  gear  device  used  by 
this  firm  on  its  other  drilling  machines.  The  machine  re- 
quires a  floor  space  over  all  of  7  feet  6  inches  by  8  feet 
6  inches  and  weighs  about  3.S00  pounds  net.  The  outboard 
boring  bar  support  shown  in  the  cut  is  furnished  at  extra  cost. 


TWENTY-ONE-INCH  AVERBECK  SHAPER. 
The  shaper  shown  in  the  accompanying  halftone  and  built 
by  the  H.  J.  Averbeck  Sliaper  Co..  .52-56  E.  Second  Street,  Cov- 
ington, Ky.,  presents  in  its  construction  several  unusual  fea- 
tures. One  of  the  most  striking  is  the  provision  of  an  auto- 
matic stop  for  the  table  feed.    A  rod  extends  from  end  to  end 


NO.  2  BARNES  HORIZONTAL  DRILL. 
The  horizontal   drill   shown   in   the  accompanying  halftone 
is  a   recent  product  of  the   B.  F.   Barnes  Co..   Rockford,   111. 
Its  general   arrangement   is  that  of  a  horizontal   boring  ma- 
chine.    It  has  a  stationary  table  24  x  48  inches,  to  which  the 


No.  2  Barnes  Horizontal  DrUl. 

work  is  clamped.  The  spindle  is  carried  by  a  vertical  adjust- 
able saddle  on  a  laterally  adjustable  column  and  has  a  longi- 
tudinal feed  of  19  inches.  The  vertical  adjustment  of  the 
spindle  head  is  IS  inches.  The  feeding  mechanism,  located  on 
the  saddle,  is  power  driven  with  an  automatic  stop,  or  may  be 
operated  by  a  hand  wheel.  All  clamping  levers  and  adjust- 
ing hand  wheels  are  conveniently  located  and  readilv  accessi- 


Twenty-one-inch  Averbeck  Shaper. 

of  the  cross  rail  and  on  this  are  mounted  ad- 
justable dogs  which  come  in  contact  with  the 
table  as  it  is  fed  in  either  direction,  the  result- 
ing  movement   of   the    rod   throwing   the  feed 
mechanism   out   of   engagement.     This   enables 
the    operator    to    adjust   the    machine    for   any 
length  of  cut  he  desires.     Two  stationary  dogs 
are  also  provided  which  cut  off  the  feed  at  the 
extreme  travel  of  the  table  in  either  direction, 
so  as  to  avoid  all  possibility  of  breakage  of  any 
part  of  the   feed   mechanism.     The  lever  seen 
just  above  the  gearing  at  the  back  of  the  rail 
is  used  to  engage,  disengage  or  reverse  the  feed. 
A  "two  to  one"  gear  ratio  is  provided  in  the 
feed  gearing  which  allows  either  a  quick  return 
or  slow  hand  feed.     Another  novelty  is  in  the 
design  of  the  table  support.     This  consists,  as 
may  be  seen  from  the  cut,  of  a  vertical  knee 
bolted  to  the  base,  carrying  a  roller  in  a  verti- 
cally  adjusted   bracket   on   which   the   table   is 
free  to  feed  either  to  the  right  or  to  the  left. 
This  arrangement,  while  giving  a  firm  outboard 
support,  places  the  bearing  surface  in  a  posi- 
tion where  it  is  not  liable  to  be  clogged  with 
chips.     The   table   is   slotted   on   both   top   and 
sides,  there  being  four  of  these  slots  on  the  top. 
The  vise  provided  may  be  clamped  on  either  side  of  the  table 
or  the  table  removed  and   the  work  clamped   on  the  saddle. 
The   machine  shown,  which   has  a  21-inch   stroke,   may  be 
shifted  at  will  to  work  at  a  gear  ratio  of  either  18  to  1,  or  5 
to  1.     This,   in  connection  with   the   4-step  cone,  gives  eight 
cutting  speeds  to  the  ram  with  a  range  of  from  8  to  84  strokes 
per  minute.     The  cross  feed  connecting  rod  is  automatically 
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adjustable  to  any  height  of  rail  through  the  operation  of  the 
guide  rod.  The  length  of  the  stroke  and  position  of  the  ram 
can  be  changed  at  any  time  from  the  working  side  of  the  ma- 
chine. The  extreme  length  of  stroke  is  2iy2  inches,  the  hori- 
zontal travel  of  the  table  is  26  inches,  the  vertical  adjust- 
ment is  16  inches,  while  the  feed  of  the  tool  block  is  S  inches. 
The  machine  will  take  a  3%-inch  shaft  under  the  ram  for  key 
seating.  The  top  surface  of  the  table  is  2114  x  16  inches  and 
the  weight  of  the  whole  machine  is  about  3,200  pounds. 


SAXON  CYLINDER  GRINDING  MACHINE. 
The  Saxon  Machine  Co.,  32  Main  St.,  Room  10,  Holyoke, 
Mass.,  have  designed  the  machine  illustrated  for  the  special 
purpose  of  performing  internal  grinding  operations  on  gas  and 
gasoline  engine  cylinders,  air  compressor  cylinders,  and  other 
similar  surfaces  which  must  be  true,  in  good  alignment,  and 
accurately  finished.  It  grinds  to  the  center  of  a  24-inch  circle 
and  to  a  depth  of  18  inches,  regardless  of  the  shape  of  the 


may  be  placed  in  any  desired  position,  or  it  may  be  operated 
by  hand  with  a  lever  provided  for  that  purpose.  Six  rates  of 
speed  are  provided  for  each  speed  of  rotation  of  the  work. 
These  are  obtained  by  the  small  cone  pulleys  shown  or  by  a 
geared  speed  box,  which  will  be  furnished  instead  if  so  or- 
dered.    All  the  adjustments  can  be  made  from  the  operating 


Flgr.  1.    Graham  DriU  Speeder  in  Operation. 

side  of  the  machine.  The  boring  bar  is  an  extra  attachment 
which  converts  the  machine  into  a  boring  mill  for  the  rough- 
ing operations.  The  net  weight  of  the  machine  is  about  4,000 
pounds. 

THE  GRAHAM  DRILL  SPEEDER. 
Fig.  3  shows  a  halftone  and  Fig.  2  a  line  cut  of  the  device 
shown  in  operation  in  Fig.  1.  Its  makers.  The  Graham  Mfg. 
Co.,  Providence,  R.  I.,  call  it  a  "drill  speeder,"  and  its  pur- 
pose, as  indicated  by  its  name,  is  to  allow  the  use  of  small 
drills  at  high  speeds  in  machines  which  would  ordinarily  be 
too   heavy  and   slow  of   movement  for  the  work  desired.     A 


Saxon  Cylinder  Grindinff  Machine. 

work.  The  machine  has,  as  will  be  seen,  the  general  form 
of  a  vertical  boring  mill,  including  as  it  does  an  upright  col- 
umn provided  with  a  slide  for  carrying  the  grinding  spindle, 
with  a  rotating  table  at  the  base  to  which  the  work  is  attached. 
The  main  frame  is  a  solid  casting  with  a  base  for  the  face- 
plate and  a  column  for  the  cross  rail.  The  revolving  face- 
plate has  its  bearings  well  protected  fi-om  dust  and  is  driven 
by  the  cone  pulleys  on  the  right  side  of  the  machine.  It  can 
be  furnished  with  two  sets  of  three  T-slots  each,  crossing  each 
other  at  right  angles,  or  will  be  provided  with  a  sliding  table 
as  shown.  With  this  latter  arrangement,  duplex  cylinders 
can  be  ground  without  altering  the  setting  of  the  work.  The 
cone  pulleys  provide  eight  speeds  for  the  table.  If  desired,  a 
geared  speed  box  may  be  used  in  place  of  it. 

The  grinding  spindle  is  of  crucible  steel,  accurately  turned 
and  ground,  and  is  carried  by  a  sliding  head  attached  to  the 
cross  rail.  The  bearings  are  of  a  special  metal  superior  to 
phosphor  bronze  for  this  work.  They  are  adjustable  and  pro- 
tected from  the  dust.  The  feed  of  the  head  on  the  cross  rail, 
is  accomplished  by  a  screw  with  a  dial  graduated  to  thou- 
sandths of  an  inch.  The  traverse  of  the  head  is  automatic, 
being  controlled  by  a  reversing  rod  actuated  by  dogs,  which 


Pig.  2.    Design  of  Graham  DriU  Speeder. 

common  condition  met  with  by  the  machinists  in  the  ordinary 
run  of  work  is  that  of  drilling  oil  holes  1-16  or  Vs-inch  diame- 
ter in  lai-ge  castings  which  have  considerable  work  to  be  done 
on  them  by  the  radial  drill.  Not  only  does  the  spindle  of 
such  a  machine  move  too  slowly  for  the  work  desired,  but 
there  would   be   difTiculty    in   safely  feeding  so  small   a   drill 
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with  the  large  feed  mechanism.  This  device  gives,  in  such  a 
case,  the  requisite  speed  and  the  required  sensitiveness  of 
feeding.  The  main  body  B  is  of  cast  iron.  The  upper  part 
forms  a  bearing  for  the  spindle  A,  which  has  a  tapered  shank 
.and  fits  in  the  hole  in  tne  end  of  the  machine  spindle.  The 
lower  end  of  the  casing  forms  a  bearing  for  sleeve  K,  which 
carries  the  high-speed  spindle.  This 
sleeve  is  fed  by  the  small  pinion  L 
with  its  attached  handle  M,  in  the 
same  way  that  a  sensitive  drill 
press  spindle  is  fed.  A  spring  is 
provided  which  always  returns  han- 
dle M  to  its  upper  position.  The 
high-speed  spindle  J  is  splined  for  a 
key  in  pinion  F.  but  is  free  to  move 
up  and  down,  the  upper  end  having 
a  bearing  within  main  spindle  A  as 
shown  by  the  dotted  lines.  Gear  C 
keyed  to  the  lower  end  of  spindle 
A  through  gears  D  and  E,  drives 
pinion  F  and  through  it  spindle  J 
at  an  increased  rate  of  speed,  in  a 
way  that  will  be  readily  understood 
from  the  cut.  Gear  E  is  not  keyed 
to  the  hub  on  pinion  D,  but  is  pre- 
vented from  turning  on  it  by  the 
pressure  of  friction  washers  G. 
This  friction  may  be  adjusted  to 
any  required  degree  by  means  of 
knurled  nuts  H,  which  project 
through  the  lower  side  of  the  gear  casing. 

The  device  shown  is  the  result  of  evolution,  various  designs 
having  been  tried  out  until  a  satisfactory  arrangement  was 
developed.  The  speeder  is  made  in  two  sizes.  No.  1  size  has 
a  speed  ratio  of  4  to  1  with  a  capacity  for  drills  up  to  14  inch. 
The  shank  has  a  No.  3  Morse  taper,  with  the  speeder  spindle 
fitted  for  a  standard  chuck.  The  length  exclusive  of  the  taper 
is  SV2  inches  and  the  weight  14  pounds.  The  No.  2  has  a 
ratio  of  3  to  1,  with  a  capacity  up  to  i-  inch.  Its  weight  is 
about  18  pounds. 


Fig.  3      Graham  DriU  Speede 


THE  CATARACT  BENCH  MILLING  MACHINE. 
The  bench  milling  machine  shown  in  Fig.  1  is  manufac- 
tured by  Hardinge  Bros.,  1034  Lincoln  Ave.,  Chicago,  111., 
and  is  designed  for  general  use  by  watch  and  clock  manufac- 
turers, instrument  and  toolmakers,  and  others  having  small 
accurate  work  to  do.  It  is  made,  in  part,  of  attachments  pro- 
vided for  the  new  Cataract  bench  lathe,  the  headstock  being 
the  same  as  that  used  for  the  lathe:   it  hss  a  half-inch  hole 


Pig.  I.    Hardincre  Br03.  Bench  Mimng  Machine. 

through  the  spindle.  The  table  of  the  machine  can  be  lowered 
to  7  inches  from  the  center  of  the  main  spindle:  it  is  12 
inches  long  and  is  provided  with  three  T-slots.  All  the  screws 
have  dials  graduated  to  thousandths  of  an  inch,  making  the 
machine  valuable  for  use  in  laying  out  jigs  and  in  die  work. 

The  dividing  head  is  2'/b  Inches  from  the  center  line  to  the 
table,  and  it  carries  a  4-inch  index  plate.  The  spindle  is  bored 
to  receive  a  split  chuck  of  the  same  design  as  that  used  in  the 


lathe  headstock  and  in  the  spindle  on  the  same  machine. 
This  dividing  head  may  be  used  in  connection  with  the  adapter 
shown  at  the  right  in  the  cut.  This  device  allows  the  tail- 
stock  and  index  head  to  be  set  together  at  any  angle  up  to 
45  degrees,  making  it  suitable  for  taper  reamer  and  tap  work. 
A  small  vise  is  provided  for  this  machine,  so  that  a  great 
variety  of  operations  may  be  easily  performed. 

The  milling  attachment  to  the  regular  Cataract  bench  lathe 
is  built,  as  shown  in  Fig.  2,  on  the  same  genera!  lines,  being 
identical  in  every  respect  with  the  exception  of  the  main 
frame.  It  will  be  noticed  that  to  get  the  proper  height  for 
the  frame  above  the  bench  the  head  stock  is  raised  3  inches 
above  the  top  of  the  bed.  Attention  is  also  called  to  the 
countershaft  arrangement  here  shown,  which  is  provided  with 
the  lathe  when  desired.  This  countershaft  has  a  cone  at  the 
right  which  is  driven  by  a  pair  of  gears  and  may  be  raised 


Fig.  2.    Hardinge  Bros.  Bench  Lathe  Mining  Attachment. 

to  the  proper  amount,  so  that  the  head  can  be  taken  from  the 
bed  and  placed  on  the  milling  machine  attachment  without, 
having  to  change  the  length  of  the  belt.  The  same  attach- 
ments as  are  used  with  the  lathe  are  adapted  for  use  with 
the  milling  machine. 


STANDARD  14-INCH  CHAMPION  ENGINE  LATHE. 
This  lathe,  cf  which  a  halftone  view  is  shown  in  Fig.  1. 
is  the  product  of  the  Champion  Tool  Works  Co.,  2420  Spring 
Grove  Ave.,  Cincinnati,  Ohio,  and  is  designed  to  meet  present- 
day  conditions.  The  spindle,  which  has  a  1 9-lG  inch  hole 
throughout  its  length,  is  of  hammered  crucible  steel  with  round 
journals  -revolving  in  phosphor  bronze  boxes.  Feeds  can  be  re- 
versed in  either  the  apron  or  the  head,  and  the  apron  mechan- 
ism is  so  arranged  that  the  rod  and  screw  feeds  cannot  be 
engaged  at  the  same  time.  As  shown  in  Fig.  2,  lever  B  en- 
gages the  slot  in  quill  D,  which  is  mounted  on  the  splined  feed 
rod.  This  quill  carries  the  two  bevel  gears.  E  and  E', 
either  of  which  may  thus  be  made  to  engage  with  large  bevel 
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gear  F  of  the  feed  gear  train  in  the  apron.  Only  when  lever  B 
is  in  the  central  position,  and  the  bevel  gears  E  and  E'  are 
out  of  mesh  with  gear  F,  can  split  nut  C  C  be  closed  upon 
the  lead  screw.  The  automatic  stop  is  actuated  by  collars  on 
the  splined  teed  rod  which  may  be  clamped  at  any  point  on  its 
length.  This  feed  rod  W  has  a  limited  end  movement  in  either 
direction  from  the  central  position  shown.     Springs  X  and  J', 


bearing  on  collars  T  and  Y',  keep  the  rod  in  this  central  posi- 
tion normally.  Gear  U  revolves  loosely  on  W  and  is  driven  by 
gear  T  on  the  shaft  above  It.  This  gear  U  is  provided  with 
an  internal  chamber  having  clutch  slots  adapted  to  engage 
with  a  transverse  driving  pin  in  the  feed  rod.  When  the 
teed  rod  W,  is  shifted  to  either  side  of  the  central  position 
by  the  apron  mechanism  striking  either  of  the  adjustable  col- 
lars, the  driving  pin  is  disengaged  from  the  clutch  slots  in 
V  and  the  motion  of  the  rod  is  arrested.  Either  of  gears  Q. 
R.  and  S  may  be  engaged  with  a  mating  gear  on  shaft  0.  thus 
giving  three  changes  of  feed. 


size  drill  is  obtained  with  a  great  degree  of  exactness.  The 
arrangement  of  the  mechanism  was  also  such  that  changes 
could  be  made  instantly  without  shock,  even  while  the  ma- 
chine was  running  at  full  speed.  The  4-foot,  5-foot  and  6-foot 
sizes  of  the  Bickford  plain  drills  have  been  redesigned  along 
similar  lines,  the  principle  of  the  speed  box  being  identical 
■*ith  that  on  the  smaller  machines.  A  somewhat  different 
arrangement  of  the  head  is  used  on  these 
larger  sizes,  however. 

The  feeding  mechanism  furnishes  eight 
rates  of  feed  ranging  in  geometrical  pro- 
gression from  0.007  to  0.064  inch  per  revo- 
lution of  the  spindle.  Any  one  of  these 
feeds  is  instantly  available.  The  tapping 
mechanism  is  located  in  the  head  and  per- 
mits the  backing  out  of  taps  at  any  speed 
with  which  the  machine  is  provided,  re- 
gardless of  the  speed  used  in  driving  them 
in.  It  is  operated  by  a  friction  clutch  con- 
trolled by  a  lever  within  convenient  reach 
of  the  operator.  A  depth  gage  is  provided, 
which  serves  a  double  purpose.  It  is  in  the 
form  of  a  graduated  circular  T-slot  in  a 
disk  geared  with  the  feed  rack  in  such  a 
way  that  its  relative  position  with  relation 
to  the  spindle  is  always  constant.  Besides 
enabling  the  operator  to  read  all  depths 
from  zero  without  the  usual  delays  neces- 
sary when  scaling  or  calipering,  it  supplies 
a  convenient  means  for  setting  the  auto- 
matic trip.  The  graduations  show  exactly 
where  each  should  be  located  to  stop  the 
feed  at  the  desired  points.  This  trip  operates  at  as  many  dif- 
ferent points  as  there  are  depths  to  be  drilled  at  one  setting 
of  the  work.  In  addition,  it  leaves  the  spindle  free  to  be  ad- 
vanced or  raised  throughout  its  full  length  without  disturb- 
ing the  setting  of  the  dogs.  It  also  throws  out  the  feed  when 
the  spindle  has  reached  the  limit  of  its  movement. 
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, .       GEAR   FEED  BOX 

Fi^.  2.    DetaUs  of  Champion  Engine  Lathe 

The  machine,  as  shown  in  Fig.  1,  has  a  6-foot  bed  with  a 
swing  of  15  inches  over  the  ways.  The  four-step  cone  is  de- 
signed for  a  2yo-inch  belt.  The  back  gear  ratio  is  9  3-16  to  1. 
The  net  weight  of  the  lathe  with  a  6-foot  bed  is  1.500  pounds. 


HANDY  TABLE  OF  DECIMAL  EQUIVALENTS. 
W.  E.  Gould,  142  Hazelwood  Avenue,  Detroit,  Mich.,  has 
devised  and  copyrighted  the  "Lightning  Table  of  Decimal 
Equivalents"  of  which  a  section  is  shown  in  the  accompanying 
line  cut.  The  original  is  about  4  inches  long  and  has  its 
edge  graduated  after  the  fashion  of 
a  1-inch  rule,  although,  of  course, 
this  makes  the  scale  four  times  as 
great  as  the  original.  Each  of  the 
different  fractions  up  to  l-64th,  name- 
ly, the  halves,  quarters,  eighths,  six- 
teenths, thirty-seconds  and  sixty- 
fourths,  has  its  own  column  in  which 
the  fractional  quantity  is  placed. 
The  decimal  equivalents  are  in  a 
vertical  column  at  the  extreme  right. 
This  arrangement  is  very  convenient 
for  quick  reference,  since  it  takes  ad- 
vantage of  the  user's  already  ac- 
quired quickness  in  reading  a  rule 
graduated  in  the  ordinary  manner, 
and  has  all  fractions  of  the  same  de- 
nominator arranged  in  the  same  ver- 
tical column.  It  should  prove  use- 
ful to  machinists,  draftsmen,  etc., 
and  may  be  tacked  up  on  the  belt 
shifter,  cemented  to  the  T-square,  or  fastened  in  any  other 
position  for  ready  reference.  Although  printed  on  opaque 
celluloid,  the  marking  is  protected  in  such  a  way  that  it  is 
permanent.     The  price  is  15  cents. 


ADDITIONS  TO  THE  LINE  OF  BICKFORD  PLAIN' 
RADIAL  DRILLS. 
In  Machixery  for  January,  1906,  was  published  a  descrip- 
tion of  a  line  of  plain  radial  drills  developed  by  the  Bickford 
Drill  and  Tool  Co.,  Cincinnati,  O.  One  of  the  prime  features 
of  the  design  was  a  speed  change  device  in  which  the  gearing 
was  so  proportioned  that  the  revolutions  per  minute  for  any 


THE  'WHITCOMB-BLAISDELL  16-lNCH  ENGINE  LATHE. 
This  lathe  is  one  of  a  new  line  which  the  'Whitcomb-Blais- 
dell  Machine  Tool  Co.,  Worcester,  Mass.,  have  recently  brought 
out  to  supersede  the  various  other  designs  which  they  have 
hitherto  built.  The  distinguishing  features  of  this  line  are 
the  rigidity  of  the  design,  the  increase  in  effective  belt  power. 
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anri  greater  facility  of  operation.  The  beds  are  of  the  box 
pattern.  The  increased  power  of  the  lathe  is  obtained  by  the 
use  of  double  back  gears  with  a  three-step  driving  cone  carry- 
ing a  wide  belt.  Nine  changes  of  speed  are  thus  obtainable 
and  the  effective  belt  power  at  the  different  speeds  is  much 
more  nearly  equal  than  is  the  case  where  a  four-  or  five-step 
cone  is  used.     The  smallest  cone  diameter  is  sufficiently  grejt 


■WTiltcomb-Blalsden  le-inch  Engine  Lathe. 

to  give  ample  belt  contact  at  the  high  speeds,  so  that  on  the 
other  steps  an  e.xcess  of  power  is  provided. 

The  feed  mechanism  has  been  strengthened  throughout  to 
agree  with  the  increase  in  spindle  power.  Five  changes  of 
speed  are  instantly  obtainable  through  the  lever  under  the 
headstock.  The  friction  which  controls  the  feeds  is  self- 
adjusting  and  in  such  a  position  as  to  be  easily  and  safely 
operated.  An  automatic  stop  is  provided.  A  friction  counter- 
shaft, large  and  small  faceplates,  and  the  necessary  wrenches 
are  furnished  with  each  lathe.  The  swing  over  the  bed  for 
this  machine  is  18%  inches,  although  it  is  rated  on  the  16-inch 
basis.  There  is  a  1%-inch  hole  through  the  spindle.  The 
machine  with  a  6-foot  bed  weighs  2,100  pounds. 


EVERETT  McADAM  CONTINUOUS  ELECTRIC  BLUE- 
PRINTING MACHINE. 
A  new  blueprinting  machine  of  the  continuous  type  having 
a  number  of  novel  and  interesting  features  is  shown  in  the 
accompanying  cuts.  Fig.  2  being  an  elevation  and  Fig.  1  a  line 
cut  which  shows  the  principle  of  the  device.  The  result 
sought  in  the  design  of  the  machine  is  the  ability  to  use  blue- 
print paper  directly  from  the  roll  without  cutting  into  sheets, 

and  to  feed  this  paper 
to  a  continuously  act- 
ing machine,  to  which 
the  tracings  are  sup- 
plied continuously  and 
as  rapidly  as  the 
printing  can  be  done. 
As  shown,  the  roll  of 
paper  is  contained  in 
a  box  at  the  top  of 
the  machine,  feeding 
out  through  an  open- 
ing at  the  bottom.  The 
box  is  light-tight  and 
protects  the  paper 
when  it  is  not  in  use. 
In  the  center  of  the 
machine  is  a  large  rotating  cylinder  of  glass  within  which 
are  mounted  two  mercury  vapor  lamps  whose  light,  in- 
tensified by  a  reflector  at  the  front,  is  used  by  making  the 
prints.  Four  drums  are  placed  around  this  central  rotating 
cylinder  with  their  axes  parallel  with  it  and  a  series  of  nar- 
row belts  run  over  these  drums  and  around  the  cylinder,  in 
such  a  way  as  to  furnish  a  means  for  tightly  holding  the  paper 


and  the  tracing  beneath  it  to  the  revolving  glass  surface.  As 
shown  by  the  arrows  in  Fig.  1,  the  tracings  are  inserted  be- 
tween the  paper  and  the  belts  at  the  upper  part  of  the  ma- 
chine, and  are  delivered  below,  both  feeding  and  delivery 
being  at  the  front.  Three-fourths  of  the  surface  of  the  glass 
cylinder  is  utilized  for  printing.  The  glass  cylinder  and  the 
belts  are  kept  in  motion  by  a  small  electric  motor  having  a 
variable  speed  controller  which  may  be  in- 
stantly changed  to  suit  the  depth  of  print- 
ing desired,  the  sensitiveness  of  the  paper 
used,  'or  the  transparency  of  the  tracing 
from  which  the  print  is  made. 

With   this   description  of  the  machine  in 
mind    the    advantages    of    the    arrangement 
will  be  readily  apparent.    The  blueprint  pa- 
per   itself,    in    continuous    printing,    is    not 
touched  by  the  hands;   it  feeds  in  of  itself. 
There    is   no    limit    to    the    length    of   print 
which  may  be  made.   The  machine  being  five 
feet   long,   a    print   may   be   made   five   feet 
wide  and  the  length  of  a  roll  of  blueprint 
paper.     The   mercury   vapor    lamp   used   re- 
quires no  more  attention  than  an  incandes- 
cent lamp  and  has  no  carbon  to  renew.     In- 
asmuch  as   the   printing   is    done   from   the 
inside   of  the  cylinder  on   the   concave  sur- 
face, all  the  rays  strike  the  surface  at  prac- 
tically right  angles.    All  of  the  rays  emitted 
by  this  form   of   lamp   used  are  actinic,   so 
that   most   effective   transformation   of   elec- 
tricity into  chemical  action  is  obtained.    The 
machine     is     self-contained.      To     be     put     in     operation     it 
merely     needs     to     be     connected     to     the     nearest     electric 
light    circuit,    when    both    the    motor    and    the    lighting    ap- 
paratus    are      ready     for     operation.     Not     only     is     this 
action  continuous  so  far  as  the  feeding  of  the  paper  is  con- 
cerned, but  its  construction  makes  it  unnecessary  to  use  the 
"apron,"  found  on  some  other  machines,  which  has  a  limited 


Fig  2.    Everett-McAdam  Electric  Blueprinting  Machine. 

length  and  requires  to  be  re-rolled  after  a  certain  period  of 
operation,  and  to  be  renewed  occasionally  after  a  considerable 
period  of  service.  It  must  not  be  thought  that  printing  from 
the  roll  on  sensitized  paper  is  absolutely  necessary;  for  any 
case  where  but  one  or  two  small  prints  are  required,  cut 
sheets  may  be  fed  to  the  machine  in  the  same  way  as  with 
other  forms  of  automatic  blueprinting  machinery.  A  point 
which  might  be  mentioned  is  that  in  printing  from  large 
tracings  of  which  several  reproductions  are  required,  the  lead- 
ing edge  may  be  fed  back  into  the  machine  again  as  the  trail- 
ing edge  disappears,  without  wasting  an  inch  of  the  sensitized 
paper,  and  still  preserving  the  continuous  printing  feature. 

The  makers  of  this  device,  the  Revolute  Machine  Co.,  523 
West  45th   St.,   New  York,   state  that,   although   the  machine 
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has  been  on  the  market  less  than  a  year,  there  are  already 
forty  of  them  In  daily  use.  The  increased  demand  has  made 
necessary  the  organization  of  this  firm,  which  has  equipped 
a  shop  exclusively  for  building  them.  The  machine  is  very 
compact,  requiring  only  a  floor  space  of  2  feet  by  5  feet. 

*  *     * 

DEDICATION    OF    THE    NEW    ENGINEERING 

BUILDING  OF  THE  UNIVERSITY 

OP  PENNSYLVANIA. 

The  University  of  Pennsylvania,  on  October  19,  dedicated 
their  new  engineering  building.  The  erection  of  this  build- 
ing was  determined  upon  originally  owing  to  the  increasing 
needs  of  the  engineering  courses,  and  its  early  completion 
was  made  absolutely  necessary  by  the  burning  of  the  former 
building  devoted  to  the  subject;  it  has  been  planned  with  the 
utmost  care  for  the  purposes  to  which  it  is  devoted,  by  Prof. 
Spangler  of  the  mechanical  and  electrical  engineering  courses, 
and  Prof.  Marburg,  who  fills  the  chair  of  civil  engineering. 
The  arrangement  of  this  building  and  its  laboratory  equip- 
ment, in  many  respects  unique,  will  be  described  with  more 
or  less  detail  in  an  early  issue  of  Machinery. 

The  building,  which  had  been  decorated  for  the  occasion, 
was  opened  for  private  view,  throughout  the  day  to  the  guests 
of  the  university.  After  a  luncheon  at  12:30  the  dedicatory 
exercises  were  held  in  the  large  assembly  room  on  the  second 
floor.  The  invited  guests,  consisting  of  representatives  of 
foreign  countries  and  delegates  from  various  schools  and 
scientific  societies,  assembled  there  to  witness  the  conferring 
of  the  degrees  and  listening  to  the  addresses  prepared  for 
the  occasion.  The  degree  of  Doctor  of  Science  was  conferred 
on  Marie  Michel  Henri  Vetillart,  Alexander  McKenzie,  Charles 
Whiteside  Rae,'  John  Fritz,  Mansfield  Merriman,  Samuel  Mat- 
thews Vauclain,  Frederick  Winslow  Taylor,  Frederick  Pike 
Stearns,  Samuel  Sheldon,  Henry  Wilson  Spangler,  Edgar 
Marburg,  and  Ramon  Ivarrola.  The  addresses  of  the  occasion 
were  delivered  by  Frederick  W.  Taylor,  who  spoke  on  "A 
Comparison  of  University  and  Industrial  Discipline  and  Meth- 
ods," and  by  Alexander  C.  Humphreys,  whose  subject  was 
"The  Engineer  as  a  Citizen." 

*  *     * 

FIFTH  ANNUAL  CONVENTION  OF  THE  NA- 
TIONAL MACHINE  TOOL  BUILDERS' 
ASSOCIATION. 
The  National  Machine  Tool  Builders'  Association  met  in 
New  York  October  9  and  10  for  their  annual  convention,  the 
headquarters  being  at  the  Hotel  Breslin.  Papers  were  read 
and  discussed  on  various  subjects  of  interest  to  the  trade. 
One  on  apprenticeship  was  read  by  Mr.  E.  P.  Bullard,  Jr.,  of 
the  Bullard  Machine  Tool  Co.,  being  a  continuation  of  the 
work  started  at  Atlantic  City  last  spring.  The  committee  on 
apprenticeship  was  continued.  Mr.  J.  N.  Gunn,  of  Gunn, 
Richards  &  Co.,  New  York,  was  introduced  by  Mr.  Fred.  A. 
Geier,  of  the  Cincinnati  Milling  Machine  Co.,  to  speak  on  costs 
and  cost-keeping.  Mr.  Geier  added  some  remarks  urging  the 
desirability  of  a  more  uniform  method  of  keeping  costs  in 
machine  tool  shops,  and  his  remarks  were  supplemented  by 
Mr.  Rivett,  of  the  Rivett  Lathe  Mfg.  Co.  The  general  report 
was  that  the  machine  tool  business  is  thriving  all  over  the 
country.  The  following  officers  were  elected  for  the  coming 
year:  President,  E.  M.  Woodward,  Woodward  &  Powell  Planer 
Co.,  Worcester,  Mass.;  secretary,  P.  E.  Montanus,  Springfield 
Machine  Tool  Co.,  Springfield,  Ohio;  first  vice-president,  Wm. 
Lodge,  Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio; 
second  vice-president,  F.  E.  Reed,  F.  E.  Reed  Co.,  Worcester, 
Mass.;  treasurer,  W.  P.  Davis,  W.  P.  Davis  Machine  Co.,  Roch- 
ester, N.  Y.  The  usual  entertainments  of  the  delegates  were 
tendered  by  the  American  Machinist  and  Machineky.  The 
location  or  time  for  the  next  convention  was  not  definitely 
decided  upon. 

MACHINERY'S  ANNUAL  OUTING. 
Four  hundred  and  thirty-odd  machine  tool  builders,  me- 
chanical engineers  and  others  identified  with  machine  con- 
struction and  distribution  in  some  capacity  or  other,  accepted 
Machinery's  Invitation  for  its  annual  outing  on  October  10, 
and  most  of  them  were  on  the  steamer  Sagatywre  when  she 


left  Twenty-first  Street  for  West  Point  on  the  forenoon  of 
that  day,  the  afternoon  and  early  evening  being  spent  on  the 
trip,  covering  a  distance  of  one  hundred  and  eight  miles. 
About  an  hour  and  a  half  was  spent  at  the  nation's  Military 
Academy,  looking  over  the  grounds  and  watching  the  training 
of  Uncle  Sam's  future  lieutenants,  captains,  majors  and  gen- 
erals. All  who  could  be  gathered  together  were  grouped  on 
a  steep  and  slippery  hill  behind  a  battery  and  shot  at  by  a 
man  with  a  12  x  22  camera.     Some  escaped. 

These  outings  were  Instituted  by  Machinery  for  the  purpose 
of  bringing  together  people  who  are  particularly  Interested 
in  machine  tools  and  kindred  lines,  so  as  to  promote  good 
fellowship  in  the  trade  and  enable  those  who  attend  to  greet 
their  old  friends  and  make  new  ones.  In  this  and  other  ways 
the  outing  appears  to  have  been  a  success,  and  Machineby 
was  proud  of  the  fine  body  of  representative  men  whom  this 
occasion  brought  together. 

*     *     * 

PERSONAL. 

Carl  H.  Au,  instructor  in  mechanical  engineering,  Worcester 
Polytechnic  Institute,  has  resigned  to  accept  a  position  with 
the  American  Steel  &  Wire  Co.,  of  Worcester,  Mass. 

Louis  H.  Frick,  Cheyenne,  Wyo.,  has  resigned  as  assistant 
superintendent  of  the  American  District  Steam  Co.,  to  accept 
the  position  of  manager  of  the  Cheyenne  Light,  Fuel  &  Power 
Co. 

Louis  Block,  for  twenty-four  years  with  the  De  La  Vergne 
Machine  Co.,  New  York,  and  for  more  than  twenty  years  at 
the  head  of  its  engineering  department,  has  opened  an  office 
at  No.  45  East  42d  Street,  New  York,  to  serve  clients  In  the 
capacity  of  consulting  engineer. 

FRESH  PROM  THE  PRESS. 

Henley's  Encyclopedia  of  Pkactical  Engineering  and  Allied 
Tkades.  Edited  by  Joseph  G.  Horner.  Volume  1  (A-Boi)  and  2 
(Boi-Fil),  each  containing  240  pages  7i/!.  x  avi  inches,  profusely 
Illustrated.  Published  by  Norman  W.  Henlev  &  Son,  New  York. 
Price  per  volume,  $6.00  ;  $25.00  for  the  set  of  Ave. 
This  work,  which  is  to  be  completed  in  five  volumes,  necessarily  is 
broad  in  scope,  and  simple  and  practical  in  its  treatment  of  technical 
subjects,  being  intended  for  everyday  use  by  craftsmen  and  others 
having  to  do  with  practical  engineering.  The  subjects  are  arranged 
alphabetically  in  the  usual  encyclopedia  style.  The  complete  work 
will  contain  upwards  of  10,000  topics.  2,500  pages,  and  nearly  3,00U 
engravings.  Air.  Homer,  the  editor,  is  a  well-known  English  writer 
and  compiler  of  technical  literature,  and  it  may  be  said  that  he  has 
devoted  his  energies  conscientiously  to  this  work  in  review.  The 
work,  although  "shoppy,"  is  distinctly  English  in  its  tone,  but  this  is 
not  particularly  disadvantageous,  for  English  engineering  practice  is 
well  worthy  of  the  sttidy  of  American  mechanics.  Many  of  the  illus- 
trations are  halftones  printed  on  plate  paper,  a  feature  whicti  adds 
distinctly  to  the  value  and  worth  of  the  work.  The  subjects  treated 
mathematically,  such  as  thermodynamics,  beams,  steam,  etc.,  were 
written  by  men  who  combine  experience  of  a  practical  character  with 
scientific  training.  The  method  of  treatment,  which  has  been  adopted, 
avoids  the  evils  of  very  long  articles  on  any  one  subject  ;  instead  of 
treating  the  subject  of  engines  or  lathes  or  machine  tools,  for  example, 
in  one  comprehensive  article,  a  general  survey  only  is  given  under 
those  heads,  and  then  each  type  of  engine  or  lathe  or  machine  tool 
is  treated  separately  under  its  proper  heading,  such  as  blast  engine, 
axle  lathe,  planing  machine,  etc.  This  makes  the  finding  of  a  specific 
subject  simpler  than  when  treated  exhaustively  under  one  head. 
Railway  Organization  and  Wukking.  Edited  by  Ernest  R.  Dewsnup. 
498  pages.  5x8  inches.  Published  by  the  University  of  Chicago. 
Price  $2.00. 
This  book  is  a  compilation  of  special  lectures  delivered  before  the 
classes  of  the  University  of  Chicago  on  the  subject  of  railway  trans- 
portation during  the  period  extending  from  November,  1904.  to  May. 
1900.  These  were  delivered  by  officials  of  various  railway  systems  arid 
have  been  brought  together  and  edited  by  Mr.  Dewsnup  in  the  form 
of  an  attractive  but  not  wholly  balanced  volume  treating  authorita- 
tively, in  a  sense,  upon  various  features  of  railway  organization  and 
working.  The  subjects  by  chapters  are  as  follows  :  The  Work  of  the 
Law  Department  of  a  Railroad  Company  ;  l"he  Passenger  Department : 
Railroad  Advertising ;  Suburban  I'assenger  Service ;  The  Industrial 
Commissioner  ;  The  Problem  of  Handling  Less-Than-Carload  Freight 
Expeditiously  and  Economically  at  Terminal  Stations  ;  Oflice  Work  in 
Terminal  Yards ;  Car  Distribution  and  the  Supervision  of  Fast 
Freight ;  The  Problem  of  Car  Service  ;  Freight  Claims  ;  Some  Notes  on 
Freight  Rates :  Organization  of  the  Operating  Department  of  Rail- 
roads :  The  Purchasing  Agent  :  Ballast ;  Railway  Terminal  F'acilities  ; 
Railroad  Signaling  ;  Classification  of  Types  of  Locomotives  ;  The  Com- 
pound Locomotive ;  Car  Construction  :  Duties  of  a  Controller  or  Chief 
Accounting  OfBcer ;  The  Auditor  of  Expenditures ;  The  Work  of  the 
Freight  Auditor  :  Vitalized  Statistics  ;  Railway  Development  in  Canada  : 
Railway  Education  ;  Appendix. 

Manual  of  Wireless  Telegraphy,  by  A.  Frederick  Collins.  232 
pages,  2%x7H  inches,  90  cuts.  Published  by  John  Wiley  & 
Sons.  New  York.  Price  $1.50,  cloth  ;  $2.00,  morocco. 
The  book  has  been  written  for  the  purpose  of  giving  a  clear  idea 
of  the  principles  and  apparatus  used  in  wireless  telegraphy  to  general 
readers,  but  more  especially  to  those  who  would  become  wireless  tele- 
graph operators  or  experimenters.  The  description  of  an  experimental 
wireless  telegraph  which  can  be  constructed  at  small  expense  will  in- 
terest amateurs  and  experimenters.  The  elementary  theory  is  dis- 
cussed at  some  length,  following  which  the  book  describes  the  various 
wireless  telegraph  systems,  including  the  Marconi,  DeForest,  Telefun- 
ken.  Clark,  and  Fessenden.  A  chapter  Is  devoted  to  adjusting  and 
operating  the  instruments  which,  of  course,  is  a  ver.v  imiiortant  part 
of  an  operator's  knowledge.  Examples  of  the  wireless  telegraph  al- 
phabet, which  differs  somewhat  from  the  regular  Morse  alphabet,  are 
given.  It  includes  a  list  of  stations  equipped  with  Marconi  apparatus 
and    a    sample    chart    for    April,    1906,    showing    the    intersections    or 
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a  practical  man  intei-ested  in  tbe  subject  would  like  to  get  Doia  oi. 

NEW  TRADE3  LITERATURE. 

CHAS  A.  STKELIXGER  &  Co.,  Detroit.  Micb.  "Book  of  Tools."  being 
a  550-page  catalogue  of  tools,  macbinery  and  supplies, 

^A«,N  Machine  Co,  Sli  Main  Street,  Room  10,  Holyoke,  . Mass. 
Pamphlet  deSi'bina  and  iUusti-ating  Nos.  2  and  3  surface  grinders. 
Dimensions  for  same  are  included.  Tjuiinrtel 

THE  TABOE  MFG.  CO..  Eigbteenth  and  Hamilton  Streets  Philadel^ 
nbia  Pa  Catalogue  Illustrating  and  describing  tbe  laboi  hin„ea 
machine,  its  operation,  sizes  and  special  features. 

Wakner  Instrument  Co..  56-59  Roosevelt  Avenue  Beloit  -Ris. 
Auto%mI,  a  montbly  magazine  devoted  to  the  interests  ot  the  auto- 
meter  and  containing  items  of  interest  to  automobilists. 

Newhall  Chain  Forge  and  Iron  Co.,  9  Murray  Street,  New  lork 
City  Catalogue  No  101,  descriptive  of  hand  forged  crane,  block  and 
hoisting  chain  and  method  of  manufacture.  „.,^„,„,,„     p„      ,,  '  e 

LAT.SHAW  Pressed  Steel  and  Pulley  Co.,  Pittsburg,  Pf.-  Jj'^^« 
iss\^d  a  new  folder  giving  price  list  of  tbe  Latshaw  steel  sp  it  pulley 
kndillusti-aTing   the  six-,   twelve-,    eight-  and  sixteen-arm  pulley. 

FAY  &  Scott  Dexter,  Me.  New  catalogue  No.  12.  f^atmg  standard 
online  lalbes  Special  features  of  these  lathes  are  outlmed  in  the 
Irff   part   and   sp^eciflcations   and    illustrations   of    the   different   sizes 

^"'iN^ERSOLL-RAND  Co..  11  Broadway,  New  York  City.  Catalogue  No. 
45  B-^Rock  Drins.  describes  these  tools  i°  fV"n'"'Rive  "'tunnel  S 
working  in  various  excavations,  as  the  Hudson  Rnei  tunnel,  con 
struction  of  tbe  Eastern  Chinese  Railway,  etc.       ^   ,,  ^.     ^.       _„     , 

COATES  CLIPPER  Mfg.  Co..  Worcester.  Mass.  Bulletm  No.  20,  de- 
sdSing  worm  feed  drill  press,  flexible  shaft  bufling  outfit  flexible 
Ipeed    multiplymg    grinder,    and    other    apparatus    for    flexible    tians- 

■"tITmilwaukee  school  of  trades,  inc.  156  Clinton  Street,  Mil^ 
waukee  Wis  have  issued  a  prospectus  for  the  year  1906-190 1.  Ihe 
book  sets  forth  the  purpose  of  tbe  ^-^bo?!.  its  organization  mainte- 
nance,   etc.,   and   outlines   its   system    ot    instruction   and   the   courses 

°^r^.^,-wT,  Whffler  Co  Ampere,  N.  J.  Bulletin  No.  69  describing 
a  Spec'ially-^nanged  g^nerat'Srfor  direct  .connection   to   steam   or  gas 

k^f^ri,   r^!^^°a^a^TeefV"d':m'a\IToVsV:irdir"er 
units  for  isolated  plants  and  residences. 

THE  Cincinnati  Planer  Co.,  Cincinnati,  Ohio,  have  issued  a  new 
cataToirue  descriptive  of  their  line  of  planers.  These  planers  have 
teen  rldlsig^ed  witrspecial  reference  to  high  speeds.  Attention  is  al«, 
cllled  to  the  variable  speed  planers,  several  types  of  which  are  lUus- 

"^T^fp  Joseph  Dixon  Crucible  Co..  Jersey  City,  N.  J.,  publish  an 
inteSting  pamphlet  on  the  subject  of .  steam  traps.  »  'S  «"  'Uus- 
trated  delcription  of  the  several  varieties,  with  valuable  suggestions 
by  ^"  H  Wakeman,  expert  steam  engineer  and  author  of  well  known 
books  on  steam  engineering.  .  „„„„,v,in,r 

Thf  Gleason  Works,  Rochester,  N.  Y..  have  given  us  something 
out  o?  the  o?di^a  y  in  their  new  catalogue  on  gear  planers  This  ,s 
most  attractivelv  gotten  up  in  its  artistic  arrangement  and  in  the 
hiSh  grade  of  cuts  used.  The  descriptive  material  is  confined  to  the 
front  of  the  book,  halftones  of  the  various  planers  following  and 
line  cu?s  sbowiSlmandrels  used  on  tbe  planers  completing  the  material. 

E  R  MARKHAM,  66  Dana  Street,  Cambridge,  Mass.  Bolder  an- 
nouncink  thtFMr.  Markham  will  give  advice  in.  machine  shop  metb(Kis, 
desi^ntal  special  machinery  and  tools,  hardening  teinpering  and  an- 
nealtae  steel  Those  who  wish  to  consult  him  should  advise  him  of 
?he    qSestfons    to    be    answered    and    he    will    notify    them    of    the    fee 

"^"biIilletin  No.  139,  which  has  just  been  issued  by  tbe  B^  F.  Stur- 
tev^nt  Co  of  Boston,  Mass.,  in  its  engineering  series,  presents  a  full 
line  of  generating  sets  driven  by  direct-connected  vertical  enclosed 
engines  luh  forcid  lubrication.  The  published  list  contains  fourteen 
Sl^  ran4n"  froin  3  to  50  K.  W.  in  output ;  the  former  driven  by  a 
3  Vi  X  3  engiSe  aS  the  latter  by  a  12x10.  All  of  the  engines  were 
esp'ecially  designed  for  generator  driving. 

SpRifii'E  Electric  Co..  527  W.  34tb  Street.  New  York  City.  Pam- 
phlet No  314  on  electric  motors  for  driving  ventilating  fans  and 
blowerrgiving  general  descriptions  of  a  few  types  ot  motors  and 
includine  a  list  of  installations  of  ventilating  apparatus  operated  n  itb 
the  S-Se  Electric  Co.-s  motors.  Bulletin  No.  219  takes  up  round 
tvpe  direct  current  motors.  This  Includes  description  of  the  motors 
specifications  for  different  types  and  illustrations  of  the  application 
of  these  motors  to  various  machines. 

Montgomery  &  Co.,  105-107  Fulton  Street,  New  York  City,  have 
issued  a  novel  form  of  catalogue.  No.  24,  listing  GrobetSw-iss  flies 
machinists'  hand  taps,  music  wire,  emery  wheels  twist  drills  etc  This 
matter  is  arranged  in  tabulated  form  on  two  folders  pasted  within  a 
ftrone  manila  cover.  The  pages  ot  the  folder,  starting  with  the  one 
nasted  t"  the  cover,  are  of  decreasing  width  so  that  the  titles  of  the 
nllesforni  an  index  showing  at  a  glance  where  the  particular  table 
of  lilt  is  to  be  found.  THe  Convenience  of  the  arrangement  can  only 
be  appreciated  by  an  examination  of  one  of  the  folders.  They  are 
sent  to  any  address  upon  application.  .     „,  .  j 

THE  S.  OBERMAiER  CO..  With  factories  in  Cincinnati,  Chicago  and 
Pittsburg,  have  recently  placed  on  tbe  market  a  new  factory  dd  e 
whicli  is'stroneer  and  has  greater  wearmg  qualities  than  any  riddle 
heretofore  manufactured.  The  main  feature  of  the  new  riddle  is  that 
fhertalnd  liners  lap;  a  strip  of  galvanized  iron  is  bent  squarely 
over  them  which  prevents  the  joints  catching  and  leaking  when 
hrmieht  into  contact  with  other  objects.  The  name  adopted  for  the 
new  riddieTs  the  "Rockwell."     Descriptive  circulars  will  be  sent  upon 

'^t^hf^'yale  &  TowNE  Mfg.  Co..  9  Murray  Street.  New  York  City, 
have  conceived  an  original  idea  of  assisting  their  dealers  to  market 
eoods  sold  to  them.  They  issue  a  booklet  entitled  "Suggestions  for 
leningYlle  Padlocks."  in  which  they  tell  their  deaers  the  means 
that  they  have  prepared  to  secure  the  buyers  attention..  These  in- 
clude some  printed  matter :  a  book  about  padlocks  containing  many 
sue-estions  for  the  uses  of  padlocks:  a  catalogue  of  the  complete  line 
nf  Yale  &  Towne  padlocks  ;  for  those  who  do  not  care  to  read  tech- 
nical  descriptioSI  a  story  entitled  "The  Little  Black  Box"  illustrating 
?he  merits  of  tbe  Yale  padlocks.  Package  labels  envelopes  etc.  are 
also  supplied.  All  of  the  above  matter  is  given  to  the  dealer  free  of 
charge  and  his  name  and  address  printed  upon  it. 

THE  AMERICAN  LOCOMOTIVE  Co..  Ill  Broadway,  New  York  Ci  y, 
have  just  published  a  pamphlet,  -Consolidation  Type  Freight  Locomo- 
th-e"  which  describes  and  illustrates  a  large  number  of  the  consoli- 
dation locomotives  built  by  the  company  tor  various  railways.  The 
description  includes  only  consolidation  locomotives  weighing  less  than 
175  000  pounds  ;  It  wiUbe  followed  shortly  by  a  p_amphlet  illustrating 
locomotives  of  this  type  wiiEWng  more  than  17o  000  pounds.  The 
present  pamphlet  opens  with  a  description  of  the  2-8-0  type,  giving 
its    distinguishing    characteristics    and    special    advantages   for    heavy 


frei.'ht  service  or  service  on  light  rails  where  the  wheel  load  Is 
limited  Tbe  principal  dimensions  of  thirty  consolidation  locomotives 
ranging  in  weights  from  66.000  to  175,000  pounds  are  given ;  the 
tables  being  arranged  in  order  of  weights.  Side  elevation  and  end 
elevation  drawings  of  the  typical  design  are  shoxvn  and  the  remainder 
of  the  pamphlet  IS  taken  tip  with  halftones  of  the  thirty  locomotives 
mentioned  in  the  tables.  This  pamphlet  is  the  third  of  a  series  to  be 
iisued  by  the  companv  and  which  will  include  all  the  standard  types 
of  locomotives  and  constitute  a  record  of  its  production  Copies  of 
?he  pamphlet  already  issued  ou  the  Atlantic.  Pacific  and  Consolidation 
types  may  be  had  upon  request. 

MANUFACTURERS'  NOTES. 

The  Whitman  &  Barnes  Mfg.  Co..  Chicago.  111.,  announce  the  re- 
moval of  their  New  York  office  from  111  Chambers  Street  to  o9 
Center  Street.  ,  .  , 

THE  WHITNEY  Mfg  Co..  Hartford.  Conn.,  are  making  unusual  prepa- 
rations for  1907,  having  in  process  new  methods,  new  machmei-y,  and 
a  new  modern  fire-proof  factory  building.  .  ,.  ^    . 

THE  Jeffrey  Manufacturing  Co.,  Columbus.  Ohio,  have  established 
a  new  Canadian  branch  oflice  In  Montreal,  Canada,  at  Lagauchetiere 
and  Cote  SU-eets.  „      ,     , 

The  Von  Wyck  Machine  Tool  Co..  Cincinnati.  O..  lathe  .manufac- 
turers, are  erecting  a  large  addition  to  their  plant  which  will  enable 
them  to  more  than  double  their  present  output. 

The  firm  of  Maris  Bros.,  56tb  Street  and  Gray's  Avenue,  Ptt'ladel- 
phia.  Pa.,  consisting  of  Frank  Maris,  Charles  E.  Maris  and  M.  B  M. 
Tatum,  was  dissolved  October  1.  1906.  The  firm  will  be  contmued  by 
Frank   Maris  and  Charles  R.  Maris. 

Latshaw  Pressed  Steel  and  Pulley  Co..  Pittsburg.  Pa.,  announce 
that  they  have  appointed  Henry  J.  McCoy  Co.  distributors  for  New 
York  City,  Cbas.   E.  Ring  &  Co.  for  Brooklyn.    R.   Gray,   Jr.,  Inc.,  for 

The  F  H.  Bultman  Co.  announce  the  purchase  by  them  of  the 
plant  and  business  of  Mr.  F.  H.  Bultman.  All  correspondence,  in- 
voices, statements  of  accounts,  etc..  should  be  addrossed  to  the  com- 
pany at  2108   Superior  Avenue  Viaduct.  Cleveland,  Ohio. 

The  Patterson  Tool  and  Supply  Co..  Dayton.  Ohio,  on  account  of 
their  growing  trade  in  Indiana,  have  located  their  Mr.  A.  G.  Schon- 
acker  at  508  E.  Twenty-third  Street,  Indianapolis,  and  from  this 
location  are  taking  excellent  care  of  their  Indiana  customers  for 
machine  tools  and  supplies. 

L  H.  Gilmer  &  Co.,  Philadelphia.  Pa.,  dealers  in  endless  beltmg. 
machinery  and  supplies,  announce  that  they  have  opened  an  office  at 
30'^  Moonev  Building,  Buffalo,  N.  Y.,  in  charge  of  G-  W.  Gilmer  Jr.  , 
also  an  agencv  in  Gfasgow,  Scotland,  209  St.  Vincent  Street,  in  charge 
ot   Mr.  Wm.  F.   Reid.  ,      ^    ,         .»     « 

The  N  P  Bowsher  Co.,  South  Bend,  Ind..  recently  had  a  city  fire 
alarm  box  installed  on  the  ground  between  their  factory  and  lumber 
yards.  This,  in  connection  with  the  district  patrol  service  and  P"vate 
hydrants,  gives  tbe  Bowsher  Co.  protection  not  excelled  by  any  other 
factory  in  the  city.  .  ,r„ji.„„ 

The  Gisholt  Machine  Co.,  1316  Washington  Avenue  Madison, 
Wis.,  which  acquired  tbe  plant  of  the  American  Turret  Lathe  Co., 
Warren.  Pa.,  about  a  year  and  a  half  ago.  are  operating  the  plant 
building  their  30-  and  36-inch  boring  mills  there  at  P'-e?ent  The 
plant  has  been  in  operation  for  something  over  a  year  and  is  now  em- 
ploying about  125  men.  ,.  .  .v  • 
THE  Fox  Machine  Co.,  Grand  Rapids,  Mich.,  report  that  their 
orders  have  for  some  time  run  far  in  excess  of  their  capacity  thi^ 
applies  particularly  to  the  Fox  light  millmg  machine.  ^_£o  keep  up 
with  their  orders  they  have  started  a  night  crew,  which  together  with 
the  day  work,  means  operating  tbe  shop  twenty-two  hours  per  day 

the"  Patterson  Tool  &  Supply  Co..  Dayton  Ohio,  have  sold  their 
lathe  manufacturing  business  to  Chamherlin  &  Evmgei-  The  pur- 
chasers have  formed  a  company  composed  of  H.  T.  Cbamberlin,  h,.  K. 
Evinger  and  W.  D.  Foster.  The  firm  will  be  known  as  the  Miami 
Va  lev  Machine  Tool  Co.  Ground  has  been  broken  tor  a  new  'act 017 
building  which  the  firm  hopes  to  occupy  by  January  1st.  Meanwhile 
tbev   are  building   lathes   in    the  old   shop.  c,   .     j 

The  Hide  &  Leather  Association  of  New  York  City  on  Saturday, 
October  27,  unveiled  a  historical  tablet  in  the  wall  of  the  Schieren 
Building  at  Ferry  &  Cliff  Streets.  New  York.  A  luncheon  was  served 
to  invited  guests  at  tbe  conclusion  of  tbe  ceremony  Ihe  district 
where  this  building  is  located  was  the  birthplace  of  the  leather  and 
tanning  industry  of  the  city,  and  tbe  leather  business  is  still  centered 
in  this  section.  .  , 

THE  Star  Corundum  Wheel  Co.,  Ltd  Detroit  Mich  have  recently 
closed  contracts  for  a  new  factory  building  which  will  be  erected  on 
Cavalry  Avenue  and  Wabash  R.  R..  Detroit  Mich  The  building  will 
he  70  X 175  feet  and  will  be  constructed  of  reinforced  concrete  and 
made  ttreproof  throughout.  Power  will  be  furnished  by  a  tbree-phase 
electric  motor  and  the  plant  will  be  equipped  with  up-to-date  ma- 
chinery throughout  for  the  manufacture  of  abrasive  .wheels.  The  r 
line  includes  principally  solid  corundum  wheels,  tbe  vitrifled,  silicate 
and  elastic  processes  being  employed.  ,  „     ,    „  ,,a 

THE  Independent  Pneumatic  Tool  Co..  First  Nal:ional  Bank  Build- 
ing Chicago  111.,  held  its  annual  stockholders  meeting  September  10 
1906  Besides  a  new  board  of  directors  the  following  officers  were 
elected  for  the  ensuing  year :  James  B.  Brady,  President :  ^V .  U. 
lacnuette?  Fiisl  Vice-Piesident  ;  J.  D.  Hurley.  Second  Vice-President  : 
C  E  Eri  son  Treasurer  :  A.  B.  Holmes.  Secretary.  The  business  of 
this  firm  has  shown  a  phenomenal  increase  during  the  Past  year. 
The  manufacturing  plant  is  several  months  behind  in  its  orders  and 
a  lar-'e  increase  in  floor  space  of  the  factory  has  become  necessary. 
^.  "ratifying  growth   in  the  foreign  demand  has  been   reported. 

The  Electric  Controller  &  Supply  Co.,  Cleveland.  Ohio,  announce 
the  onening  of  a  Chicago  office  in  the  Merchants'  Loan  and  Trust 
BuildTng  135  Adams  St?eet,  Chicago,  111.,  with  Mr-  W.  M  Connelly 
in  charSe  Mr  Counellv  was  connected  with  tbe  electrical  department 
of  the  Homestead  works  of  the  Carnegie  Steel  Co..  for  Ave  years  and 
resigned  his  nosition  there  to  become  electrical  engineer  of  the  Lnsle> 
plant  of  the"  Tennessee  Coal.  Iron  and  Railroad  Co.  at  Birmmghani 
Ala.,  which  position  he  held  for  three  years  and  resigned  to  entei 
Central  Station  Work  at  Birmingham.  Ala.,  and  at  Houston  Tex 
where  he  organized  and  had  charge  of  the  sales  department.  Mr 
Connelly  enters  upon  his  new  duties  fully  equipped  to  take  care  of 
the  interests   of  the   ElecUic  Controller   &   Supply    Co.   in   the  Chicago 

'the  Stand.ard.  Roller  Bearing  Co..  Philadelphia.  Pa.,  have  pur- 
chased the  entire  plant  and  real  estate  of  the  Pennsylvania  Iron 
Works  Co..  which  adjoins  the  present  property  of  the  Standard  Roller 
Bearing  Co.  Kv  this  purchase  the  company  have  acquired  five  factory 
hiTudin^s  with  "a  total  of  110.000  square  feet  floor  space  and  a  plot 
?20xi:600  feet  all  located  on  the  main  line  of  the  Pennsylvania 
Railroad  Two  hundred  and  fifty  thousand  dollars  was  paid  foi  the 
nronertv'  The  Standard  Roller  Bearing  Co.  are  at  present  erecting 
the  largest  reinforced  concrete  building  in  Philadelphia;  it  is  five 
storietin  height  and'  100  X  120  feet  on  the  ground.  This  biiilding 
will  he  devoted  exclusively  to  the  manufacture  of  annular  ball  bear- 
ings automobile  axles,  etc.  Over  1.200  people  are  now  employed  and 
this  numb"  win  shortlv  be  increased  to  1.800.  When  tbe  alteration^ 
are  completed  in  the  Pennsylvania  Iron  Works  property  it  is  expected 
that  over  3,000  will  be  employed. 
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THE  NEW  ENGINEERING  BUILDING  AT  THE  UNIVERSITY 
OF  PENNSYLVANIA. 


WITH  the  dedication  of  the  Engineering  Building  of  the 
University  of  Pennsylvania,  of  which  a  brief  notice 
was  given  in  November,  a  new  and  remarkable 
addition  is  made  to  the  list  of  American  technical  labora- 
tories. In  describing  the  building  and  its  equipment  in  the 
limited  space  it  is  possible  to  give  to  the  subject  in  these 
columns,  one  hardly  knows  where  to  begin  or  what  features 
to  emphasize  in  a  structure  whose  evei-y  feature  has  been  the 
result  of  careful  thought  and  long  experience  in  the  teaching 
of  engineering  subjects.  Perhaps  the  best  that  can  be  done 
is  to  take  a  rapid  survey  of  that  part  of  the  laboratory  appa- 
ratus and  those  sections  of  the  building  which  relate  espe- 
cially to  subjects  familiar  to  the  readers  of  this  paper. 

The  building  itself  is  the  largest  of  the  seventy  buildings 
now  occupied  by  the  University  of  Pennsylvania.  It  has  a 
frontage  of  300  feet, 
a  depth  of  210  feet 
and  is  three  stories 
high,  having  in  ad- 
dition a  large  ^area 
o  f  basement  room 
available  for  labora- 
tory and  other  school 
uses.  The  building 
is  of  fireproof  con- 
struction. Direct 
steam  heat  is  provid- 
ed, with  forced  ven- 
tilation by  electri- 
cally-driven fans; 
the  lighting  is  by 
electricity.  Rooms 
are  provided  for  of- 
f  i  c  e  s  ,  mechanical, 
electrical  and  civil 
engineering  labora- 
tories, wood  and  iron 
working  shops,  forge 
shop  and  foundry, 
drafting  rooms,  class 
rooms,  lecture  room, 
assembly  room,  audi- 
torium, engineering 
society  room,  museum  and  library.  The  exterior  of  the  build- 
ing is  shown  in  Fig.  1. 

The  mechanical  laboratory  is  located  on  the  ground  floor  of 
the  building  in  the  rear.  It  has  a  floor  area  of  about  14,000 
square  feet.  The  apparatus  is  placed  in  groups,  those  relat- 
ing to  allied  subjects  being  located  together.  In  Fig.  2,  which 
is  taken  from  near  the  bend  in  the  L-shaped  area  devoted  to 
this  department,  the  reader  will  get  some  idea  of  the  engine 
equipment,  although  only  a  portion  of  it  is  shown.  This  com- 
prises a  Reeves  vertical  compound,  an  Ingersoll  two-stage 
steam-driven  air  compressor,  a  Harrisburg  6x6  side  crank 
engine,  a  10  x  16  Porter-Allen  engine,  an  S  x  10  Ames  engine, 
a  10  X  24  Hamilton  Corliss  engine,  and  a  lO-horsepower  Fair- 
banks slide  valve  engine.  Various  steam  pumps,  injectors, 
indicator  test  apparatus,  pulsometers,  etc.,  together  with  a 
full  equipment  of  test  instruments  of  all  kinds,  are  provided. 
The  various  engines  are  each  arranged  for  making  tests  and 
experiments  of  a  certain  variety;  one  is  for  steam  consump- 
tion testing  and  another  for  brake  horsepower  tests,  another 
for  instruction  in  indicating,  another  for  valve  setting,  etc. 
Two  steam  turbines,  a  15-horsepower  De  Laval  and  a  Curtis, 
the  latter, not  yet  in  place,  form  part  of  the  equipment. 
Dynamometers  of  various  kinds,  an  elaborate  hydraulic  labor- 


Fig.  1.    View  from  Southeast  of  Engineering  Building  of  the  University  of  Pennsylvanii 


atory  equipment  and  a  number  of  gas  engines  fill  the  remain- 
der of  the  floor  space.  A  set  of  instruments  for  testing  mate- 
rials, shown  in  Fig.  3,  is  also  located  in  this  department. 
Three  smaller  testing  rooms  are  equipped  for  experimenting 
and  testing  in  the  subjects  of  heating,  ventilation  and  refrig- 
eration. This  equipment  is  large  enough  so  that  students 
are  given  individual  work,  the  plan  being  to  allow  them  all 
the  freedom  in  their  laboratory  practice  that  they  are  capable 
of  using  intelligently. 

There  are  five  rooms  in  the  building  used  for  practical  work 
in  electricity,  all  of  them  with  concrete  floors  and  so  arranged 
that  each  student  can  carry  on  experiments  entirely  indepen- 
dent of  the  rest  of  the  class,  so  far  as  the  use  of  the  appa- 
ratus and  the  voltage  experimented  with  is  concerned.  The 
instrument   laboratory,    shown    in   Fig.    4.    is    located   on    the 

same  floor  as  the  me- 
chanical laboratory 
and  has  an  equip- 
ment of  tables  and 
pedestals  formed  of 
solid  concrete  integ- 
ral with  the  founda- 
tions, assuring  entire 
freedom  from  vibra- 
tion. The  current 
supply  for  all  the 
tables  is  regulated 
from  four  central 
switchboards,  the 
mains  and  leads  be- 
ing conducted  in  un- 
derground passages. 
The  direct  current 
dynamo  laboratory, 
part  of  which  is 
shown  in  Fig.  5,  has 
also  a  concrete  floor 
provided  with  chan- 
nels for  the  electri- 
cal connections. 
Floorplates  of  the 
construction  shown 
are  provided  for 
holding  the  motors  under  test.  The  design  is  such  that  the 
vibrations  produced  by  the  machine  are  taken  up  in  the 
wooden  stringers  laid  on  the  concrete  bases.  Each  of  the 
testing  floors  has  an  instrument  table  on  which  the  switches, 
rheostats,  ammeters,  etc.,  for  each  motor  are  placed.  The 
power  house  of  the  building  furnishes  the  main  supply  for  the 
laboratory.  Five  hundred  amperes  are  available  at  110  volts. 
Six  motors  of  various  makes  and  flve  motor  generator  sets  are 
included  in  the  equipment.  The  alternating-current  labora- 
tory, located  on  the  second  floor,  besides  a  number  of  alter- 
nating current  motors  and  generators,  is  provided  with 
two  photometer  rooms  for  the  measurement  of  incandescent 
and  other  lights.  One  of  the  photometers  is  equipped  with  a 
Lummer-Podhun  screen  and  the  other  with  a  Bunsen  screen. 
The  work-shop  course  extends  over  the  first  two  years  of 
the  student's  course.  He  is  taken  in  turn  to  the  woodwork- 
ing and  pattern  shop,  the  foundry,  and  then  to  the  iron, 
machine,  and  forge  shops.  The  woodworking  shop  is  largely 
used  in  giving  a  preparatory  instruction  before  entering  the 
pattern  shop.  This  latter  contains  an  excellent  selection  of 
machinery  suitable  for  the  work  required  of  it.  The  foundry 
is  provided  with  ten  large  molding  troughs,  a  coremaking 
equipment,  two  brass  furnaces,  a  22-inch  cupola,  pickling  vat. 
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and  a  large  space  for  bedding-in  work.  Students  are  thus 
given  instruction  in  tempering  sand,  mixing  loam,  grinding, 
facing,  tumbling  and  pickling,  casting,  making  gaggers  and 
cores,  daubing  up  the  cupola,  and  operating  the  brass  furnace. 
Loam  molding,  dry  and  green  sand  molding,  bench  work,  floor 
work,  and  swept-up  work  are  all  included  in  the  course. 

The  machine  shop  equipment,  of  which'  a  portion  is  shown 
in  Fig.  6.  comprises  the  machines  shown,  together  with  drill 
presses,  cutter  grinders,  tool  grinders,  a  large  number  of 
lathes,  planers,  power  saws,  screw  machines,  etc.  The  course 
of  instruction  in  the  shop  is  intended  to  give  the  student  a 
clear  enough  understanding  of  machine  shop  methods  to  fit 
him  to  design  and  supervise  the  construction  of  the  machin- 
ery he  will  have  to  do  with  later  in  his  life.  An  acquaintance 
with  shop  literature,  including  the  technical  papers  relating 
to  the  subject,  is  insisted  on,  and  a  prescribed  amount  of 
reading  is  assigned  for  each  month  on  which  notes  are  made 


studied  during  his  four  years  at  the  University.  In  this  case, 
also,  each  student  has  a  problem  of  his  own,  and  has  to  work 
out  the  arrangement  of  the  parts  and  their  dimensions  as 
best  he  can.  ' 

The  civil  engineering  equipment,  located  at  the  east  end  of 
the  building,  has,  as  one  of  its  features,  a  material-testing 
laboratory  equipped  with  autographic  machines  of  various 
types  and  sizes,  from  the  1,500-pound  wire-testing  machine  to 
the  600,000-pound  Olsen  vertical  machine,  the  latter  under 
contract  but  not  yet  installed.  A  200.000-pound  machine  of 
this  make  is  shown  in  Pig.  8.  The  cementf  laboratory, 
equipped  by  Robert  Lesley  of  the  class  of  '71,  has  elaborate 
provisions  for  individual  work  in  the  study  of  problems  re- 
lating to  plain  and  reinforced  concrete  construction.  Perhaps 
the  feature  of  greatest  interest  to  the  mechanical  engineer,  in 
the  civil  engineering  section,  is  the  hydraulic  laboratory 
which  occupies  rooms  in  the  basement  and  on  the  first  and 
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Fig.  2.     An  Aisle  in  the  Steam  Engineering  Laboratory. 


Fig.  3.    Testing  Machine  Equipment  of  the  Mechanical  Laboratory. 


Pig.  4.     Electrical  Instr 

and  credit  is  given.  The  forge  shop.  Fig.  7,  is  equipped  with 
Buffalo  down-draft  forges,  a  250-pound  steam  hammer  with  a 
large  forge,  and  a  suitable  outfit  of  blowers,  exhaust  fans, 
punching  machines,  shears,  pipe-threading  machinery,  etc. 

The  drafting  rooms  are  located  on  the  north  side  of  the 
building  on  the  second  and  third  floors  and  cover  a  space  of 
11,800  feet.  Instruction  in  this  subject  continues  throughout 
the  four  years  of  the  course  and  is  carried  on  through  an 
ingenious  system  of  individual,  exercises,  commencing  with 
instruction  and  practice  in  the  scaling  of  dimensions  and  the 
use  of  the  instruments,  to  final  problems  involving  the  design 
of  a  complete  machine.  The  instruction  cards  for  the  various 
exercises  are  so  arranged  that  each  student  is  doing  work 
unlike  that  of  his  neighbor,  so  that  he  has  to  study  out  for 
himself  the  principles  of  the  problem  set  before  him.  The 
last  problem  in  the  course  is  usually  the  design  of  a  crane,  a 
task  which  involves  knowledge  of  about  all  the  student  has 


Fig.  5.     Motor  and  Dynamo  Testing  Laboratory. 

second  floors  in  the  rear  of  the  building.  The  apparatus  is 
too  varied  and  too  elaborate  in  its  arrangement  to  permit  an 
extended  description,  so  only  the  salient  features  will  be 
noted. 

The  supply  of  water  for  the  hydraulic  experiments  under- 
taken in  this  laboratory  is  contained  in  a  tank  under  the  base- 
ment floor.  This  tank  is  made  of  concrete  and  has  a  capacity 
for  23,000  gallons.  In  cue  corner  an  S-inch  tubular  well  has 
been  driven  to  a  depth  of  110  feet.  This  is  to  be  used  in 
efficiency  tests  and  experimental  work  with  deep-well  pumps, 
etc.  A  battery  of  three  electrically-driven  two-stage  Worth- 
ington  centrifugal  pumps,  shown  in  Fig.  9,  takes  the  water 
from  this  tank  and  delivers  it  in  any  desired  volume,  and, 
within  the  limits  of  speed  control  of  the  motors,  with  any 
desired  head  to  either  or  both  of  the  two  pressure  mains  of 
10-inch  cast  iron  pipe  shown  supported  on  bracljets  on  the 
wall.     Independent    of    the    speed    regulation    of    the    pumps. 
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there  are  two  methods  of  regulating  the  pressure  in  the 
mains,  either  by  a  free  discharge  which  may  be  throttled  to 
any  desired  degree,  thus  giving  a  constant  pressure,  or  by 
connecting  the  main  with  the  G5-foot  standpipe,  the  lower  end 
of  which  is  seen  at  the  extreme  left  of  Fig.  10.  This  pipe  runs 
through  to  the  top  of  the  building  and  is  provided  with  a 
number  of  overflows,  any  one  of  which  may  be  used.  The 
pressure  mains  are  supported  near  the  ceiling  of  the  base- 
ment room  and  the  floor  above  it  as  well,  and  are  provided 
at  frequent  intervals  with  gate  valves  and  flanged  openings 
tor  the  attachment  of  any  apparatus  it  may  be  desired  to  use. 
The  two  pipes  may  be  operated  independently  at  different 
pressures.  The  use  of  centrifugal  pumps  insures  a  steadiness 
of  delivery  and  ease  of  control  not  attainable  with  reciprocat- 
ing pumps. 

A  pressure   tank,   whose   conical   base   is   seen   in   Fig.   10, 
extends    from    the    basement    through    to    the    top    of    the 


III 

Flff.  3.    A  Comer  of  the  Machine  Shop. 


a  cross-section  of  SxSVi,  feet.  One"  of  them,  as  shown,  is 
provided  with  a  floorplate  covering.  They  may  be  connected 
for  volumetric  measurements  if  desired,  giving  a  total  capa- 
city of  13,000  gallons.  A  convenient  pit  is  provided  for  the 
hook  gages,  where  they  will  not  be  disturbed  by  the  mo- 
mentary changes  in  the  level  of  the  water.  The  water  is 
introduced  through  T's  drilled  full  of  perforations  directed 
against  the  back  wall.  One  of  these  T's  is  shown  at  the  end 
of  the  tank  in  Fig.  11.  The  tanks  are  provided  with  suitable 
baflle  plates,  and  have  outlet  valves  at  the  bottom  operated 
by  the  cross  shafts  and  levers  shown  in  the  cut.  The  ends  of 
the  tank  are  arranged  to  be  fitted  with  measuring  weirs  of 
various  sizes,  with  submerged  orifices,  or  the  end  may  be 
opened  entirely,  making  the  tank  a  canal  for  the  study  of 
various  forms  of  dam  sections,  etc.  Weighing  tanks  in  the 
basement,  which  may  be  seen  in  Fig.  9,  are  mounted  on  trucks 
to  be  wheeled  under  the  ends  of  these  weir  tanks  when  neces- 


Flg.  7.    Do-wn-draft  Forgres  and  Steam  Hammer. 
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second  story.  It  may  be  connected  with  the  standpipe  or 
directly  to  either  of  the  pumps.  The  conical  base  allows  a 
gradual  decrease  in  the  velocity  of  the  entering  water  which 
assures  a  freedom  from  local  eddies  and  pressure  disturb- 
ances in  the  interior.  On  the  first-  and  second-story  floors 
provision  is  made  for  attaching  orifices  of  various  shapes  to 
the  pressure  tank,  the  orifice  aperture  on  the  first  floor  dis- 
charging into  the  left-hand  of  the  two  weir  tanks  shown  in 
Fig.  11.  The  orifice  device  is  of  unusual  and  interesting  con- 
struction. It  is  set  in  a  bronze  casting  whose  inner  surface 
is  smooth  and  flush  and  offers  no  impediment  to  the  free 
movement  of  the  water.  A  disk  valve  operated  by  a  wrench 
on  the  projecting  stud  may  be  turned  to  close  the  inner  face 
of  the  aperture,  when  the  orifice  plate  may  be  removed  and 
exchanged  without  having  to  empty  the  pressure  tank.  The 
orifice  holder  itself  has  an  interrupted  thread  on  its  periphery 
which  allows  it  to  be  advanced  through  the  opening  in  the 
disk  gate  so  that  its  inner  surface  is  flush  with  that  of  the  disk. 
The  two  weir  tanks  shown  in  Fig.  11  are  34  feet  long  with 


Fig,  9.    Turbine  Pumps  for  HydrauUc  Laboratory  service. 

sary.  Hydraulically-controlled  valves  shift  the  discharge  water 
from  one  tank  to  the  other  as  each  is  filled. 

A  9-inch  turbine  and  a  12-inch  reaction  wheel  form  part 
of  the  installation.  Additional  apparatus  for  special  investi- 
gation and  research  is  to  be  added  to  the  equipment  as  occa- 
sion requires. 

As  before  intimated,  what  is  here  illustrated  and  described 
is  but  a  very  small  part  of  what  the  visitor  can  see  in  a  visit 
to  the  building,  and  of  what  he  can  learn  from  conversation 
with  the  professors  and  instructors  as  to  the  methods  em- 
ployed in  using  the  apparatus,  and  the  ideas  and  ideals  which 
determine  the  course  of  instruction  followed  in  the  institu- 
tion. So  far  as  the  equipment  and  arrangement  of  the  build- 
ing is  concerned  one  cannot  but  be  impressed  with  the  thor- 
oughness with  which  every  detail  has  beeir  worked  out.  Prof. 
Spangler,  of  the  department  of  mechanical  and  electrical  engi- 
neering, and  Prof.  Marburg,  of  the  department  of  civil  engi- 
neering are  the  men  responsible  for  the  design  of  this  new/ 
Engineering  Building  of  the  University  of  Pennsylvania. 
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THE  DESIGN  OF  BEARINGS.— 1. 


FRICTION  OF  JOURNALS. 

FORREST  E.  CARDULLO. 

The  design  of  journals,  pins,  and  bearings  of  all  sorts  is 
one  of  the  most  important  problems  connected  with  machine 
construction.  It  is  a  subject  upon  -which  -ne  have  a  large 
amount  of  data,  but,  unfortunately,  they  are  very  conflicting. 
The  results  obtained  from  the  rules  given  by  different  me- 
chanical writers  will  be  found  to  differ  by  60  per  cent  or 
more.  Many  of  our  best  modern  engines  have  been  designed 
in  defiance  of  the  generally  accepted  rules  on  this  subject, 
and  many  other  engines,  when  provided  with  what  were 
thought  to  be  very  liberal  bearing  surfaces,  have  proved 
unsatisfactory.  The  writer  believes  that  this  confusion  has 
been  the  result  of  a  misconception  of  the  actual  running  con- 
ditions of  a  bearing. 

A  journal  should  be  designed  of  such  a  size  and  form  that 
it  will  run  cool,  and  with  practically  no  wear.  The  question 
both  of  heating  and  wear  is  one  of  friction,  and  in  order  for 
us  to  understand  the  principles  upon  which  the  design  of  bear- 
ings should  be  based,  we  must  first  understand  the  underlying 
principles  of  friction.  Friction  is  defined  as  that  force  act- 
ing between  two  bodies  at  their  surface  of  contact,  when  they 
are  pressed  together,  which  tends  to  prevent  their  sliding  one 
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upon  the  other.  The  energ>-  used  in  overcoming  this  force 
of  friction,  appears  at  the  rubbing  surfaces  as  heat,  and  is 
ordinarily  dissipated  by  conduction  through  the  two  bodies. 
The  force  of  friction,  and  hence  the  amount  of  heat  generated 
under  any  given  circumstances,  can  be  greatly  reduced  by  the 
introduction  of  an  oily  or  greasy  substance  between  the  rub- 
bing surfaces.  The  oil  or  grease  seems  to  act  in  the  same 
•way  that  a  great  number  of  minute  balls  would,  reducing 
the  friction  and  wear,  and  thus  preventing  the  overheating 
and  consequent  destruction  of  the  parts.  On  this  account, 
bearings  of  all  kinds  are  always  lubricated.  Thus  the  question 
of  journal  friction  involves  the  further  question  of  lubri- 
cation. 

For  the  purpose  of  understanding  as  far  as  possible  what 
goes  on  in  a  bearing,  and  the  amount  and  nature  of  the  forces 
acting  under  different  conditions,  several  machines  have  been 
designed  to  investigate  the  matter.  In  general  they  are  so 
arranged  that  a  journal  may  be  rotated  at  any  desired  speed, 
with  a  known  load  upon  the  boxes.  Suitable  means  are  pro- 
vided for  measuring  the  force  of  friction,  and  also  the  tem- 
perature of  the  bearing.  Provided  with  such  an  apparatus, 
we  find  that  the  laws  of  friction  of  lubricated  journals  differ 
very  materially  from  those  commonly  stated  in  the  textbooks 
as  the  laws  of  friction.  A  comparison  of  the  two  will  prove 
interesting. 

It  is  generally  stated  in  the  textbooks  that  the  force  of 
friction  is  proportional  to-  the  force  with  which  the  rubbing 
surfaces  are  pressed  together,  doubling,  or  trebling,  as  the 
case  may  be,  with  the  normal  pressure.  This  law  is  perfectly 
true  for  all   cases  of  unlubricated   bearings,  or   for  bearings 


lubricated  with  solid  substances,  such  as  graphite,  soapstone, 
tallow,  etc.  WTien.  however,  the  bearing  is  properly  lubri- 
cated with  any  fluid,  it  is  found  that  doubling  the  pressure 
does  not  by  any  means  double  the  friction,  and  when  the 
lubricant  is  supplied  in  large  quantities  by  means  of  an  oil 
bath  or  a  force  pump,  the  friction  will  scarcely  increase  at  all, 
even  when  the  pressure  is  greatly  increased.  From  the 
experiments  of  Prof.  Thurston,  and  also  of  Mr.  Tower,  it 
appears  that  the  friction  of  a  journal  per  square  inch  of  bear- 
ing surface,  for  any  given  speed,  is  equal  to 

f=kpn  (1) 

where  /  is  the  force  of  friction  acting  on  every  square  inch 
of  bearing  surface,  p  is  the  normal  pressure  in  pounds  per 
square  inch  on  that  surface,  and  fc  is  a  constant.  The  expo- 
nent n  depends  on  the-  manner  of  oiling,  and  varies  from  \ 
in  the  case  of  dry  surfaces,  to  0.50  in  the  case  of  drop-feed 
lubrication,  0.40  or  thereabout  in  the  case  of  ring-  and  chain- 
oilers  and  pad  lubrication,  and  becomes  zero  in  case  the  oil  is 
forced  into  the  bearing  under  sufficient  pressure  to  float  the 
shaft. 

The  second  law  of  friction,  as  generally  stated,  is  that  the 
force  of  friction  is  independent  of  the  velocity  of  rubbing. 
This  law  also  is  true  for  unlubricated  surfaces,  and  for  sur- 
■faces  lubricated  by  solids.  In  the  case  of  bearings  lubricated 
by  oil  we  find  that  the  friction  increases  with  the  speed  of 
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rubbing,  but   not  at  the  same   rate 
as  an  equation,  we  have 


If  we   express  the  law 


f  =  kvm,  (2) 

where  f  is  the  force  of  friction  at  the  rubbing  surfaces  in 
pounds  per  square  inch,  fc  Is  a  constant,  v  is  the  velocity  of 
rubbing  in  feet  per  second,  and  the  exponent  m  varies  from 
zero  in  the  case  of  dry  surfaces  to  0.20  in  the  case  of  drop 
feed,  and  0.50  in  the  case  of  an  oil  bath. 

The  third  law  of  friction,  as  it  generally  appears  in  the 
textbooks,  is  that  the  friction  depends,  among  other  things, 
on  the  composition  of  the  surfaces  rubbed  together.  This 
again,  while  true  for  unlubricated  surfaces,  is  not  true  for 
other  conditions.  It  matters  nothing  whether  the  surfaces  be 
steel,  brass,  babbitt,  or  cast  iron,  so  long  as  they  are  perfectly 
smooth  and  true,  they  will  have  the  same  friction  when  thor- 
oughly lubricated.  The  friction  will  depend  upon  the  oil 
used,  not  on  the  materials  of  journal  or  boxes,  when  the  other 
conditions  of  speed  and  pressure  remain  constant.  Many  peo- 
ple think  that  babbitt  has  a  less  friction  than  iron  or  brass, 
under  the  same  circumstances,  but  this  is  not  true.  The  rea- 
son for  the  great  success  of  babbitt  as  an  "anti-friction" 
metal  depends  upon  an  entirely  different  property,  as  will 
appear'later. 

Combining  into  one  equation  the  different  laws  of  the  fric- 
tion of  lubricated  surfaces,  as  we  actually  find  them  to  be. 
behave  f  =kpnvm  (3) 

where  f  is  the  force  of  friction  at  the  rubbing  surface  in 
pounds  per  square  inch,  fc  is  a  constant  which  varies  with 
the  excellence  of  the  lubricant  from  0.02  to  0.04,  and  the  othei 
quantities  are  as  before.     From  this  expression,  we  see  tha' 
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the  friction  increases  with  the  load  on  the  bearing,  and  also 
•with  the  velocity  of  rubbing,  although  much  more  slowly  than 
either. 

The  quantity  of  heat  generated  per  square  inch  of  bearing 
area,  per  second,  is  equal  to  the  force  of  friction,  times  the 
velocity  of  rubbing.  All  of  this  heat  must  be  conducted  away 
through  the  boxes  as  fast  as  it  is  generated,  in  order  that  the 
bearing  shall  not  attain  a  temperature,  high  enough  to  destroy 
the  lubricating  qualities  of  the  oil.  The  hotter  the  boxes 
become,  the  more  heat  they  will  radiate  in  a  given  time. 
When  the  bearing  is  running  under  ordinary  working  condi- 
tions, it  will  warm  up  until  the  heat  radiated  equals  the  bent 
generated,  and  the  temperature  so  attained  will  remain  con- 
stant as  long  as  the  conditions  of  lubrication,  load,  and  speed 
do  not  change.  This  rise  in  temperature  above  that  of  the 
surrounding  air,  varies  from  less  than  10  to  nearly  100  degrees 
Fahrenheit,  and  is  commonly  about  30  degrees.  We  must  keep 
either  the  force  of  friction,  or  the  velocity  of  rubbing,  or  both, 
down  to  that  point  where  the  temperature  shall  not  attain 
dangerous  values.  As  has  been  shown  in  the  preceding  para- 
grpphs,  it  was  formerly  believed  that  the  force  of  friction 
was  equal  to  a  constant  times  the  bearing  pressure,  and  there- 
fore, that  the  work  of  friction  was  equal  to  this  constant 
times  the  pressure,  times  the  velocity  of  rubbing.  Now.  since 
it  is  the  work  of  friction  that  we  are  obliged  to  limit  to  a 
certain  definite  value  per  square  inch  of  bearing  area,  it  was 
concluded  that  a  bearing  would  not  reach  a  dangerous  tem- 
perature if  the  product  of  the  bearing  pressure  per  square 
Inch  and  the  velocity  of  rubbing  did  not  exceed  a  certain 
value.  Accordingly  we  find  Prof.  Thurston's  formula  for  bear- 
ings to  be 

pv=:C.  (4) 

where  p  is  the  bearing  pressure  in  pounds  per  square  inch, 
V  is  the  velocity  of  rubbing  in  feet  per  second,  and  C  has 
values  varying  from  800  foot-pounds  per  second  in  the  case 
of  iron  shafts  to  2,600  in  the  case  of  steel  crankpins.  This 
has  long  been  the  standard  formula  for  designing  bearings, 
and  while  it  is  not  satisfactory  In  extreme  cases,  it  is  very 
satisfactory  for  bearings  running  at  ordinary  speeds. 

Turning  our  attention  again  to  the  results  obtained  from 
the  machines  for  testing  bearings,  we  find  that  while  the 
results  are  very  even  and  regular  for  ordinary  pressures  and 
temperatures,  when  we  begin  to  increase  either  of  these  to  a 
high  point,  the  friction  and  wear  of  our  bearing  suddenly 
increases  enormously.  The  reason  is  that  the  oil  has  been 
squeezed  out  of  the  bearing  by  the  great  pressure.  This 
squeezing  out  of  the  oil.  and  consequent  great  increase  in  the 
friction,  has  three  effects.  The  absence  of  the  lubricant 
causes  the  parts  to  scratch  or  score  each  other,  thus  rapidly 
destroying  themselves,  the  great  increase  in  friction  results 
in  a  sudden  very  high  temperature,  in  itself  destructive  to 
the  materials  of  the  bearing,  and  the  heating  is  generally  so 
rapid  as  to  cause  the  pin  and  the  interior  parts  of  the  box 
to  expand  more  rapidly  than  the  exterior  parts,  thus  causing 
the  box  to  grip  the  pin  with  enormous  pressure.  When  the 
oil  has  been  squeezed  out  in  this  manner,  the  bearing  is  said 
to  seize. 

It  is  evidently  of  advantage  to  make  the  bearing  of  such 
material  that  the  injury  resulting  from  seizing  shall  be  a 
minimum.  If  the  shaft  and  box  are  of  nearly  equal  hardness, 
each  will  tend  to  scratch  the  other  when  seizing  occurs,  and 
the  scoring  Is  rapid  and  destructive.  This  action  will  be  espe- 
cially noticed  in  case  the  shaft  has  hard  spots  in  it,  while 
the  rest  is  comparatively  soft,  as  is  the  case  in  the  poorer 
grades  of  -wTOught  iron.  If,  however,  the  shaft  is  made  of  a 
hard  and  homogeneous  material,  like  the  better  grades  of 
medium  steel,  and  the  bearing  is  made  of  some  soft  material, 
like  babbitt,  the  bearing  will  not  roughen  the  journal,  and 
so  the  journal  cannot  cut  the  bearing.  TTiis  is  the  first  reason 
why  babbitt  bearings  are  so  successful. 

A  second  reason  for  the  success  of  babbitt  bearings  lies 
in  the  fact  that  they  cannot  be  heated  sufficiently  to  make  the 
bearing  grip  the  journal.  They  will  rather  soften  and  flow 
under  the  pressure  without  actually  melting  away,  just  as 
iron  and  steel  soften  at  a  welding  heat.  The  harder  bearing 
metals,  such  as  brass  and  bronze,  do  not  have  these  advan- 


tages, and  have  been  almost  entirely  replaced  by  babbitt  in 
bearings  for  heavy  duty,  especially  when  thorough  lubrication 
is  difficult. 

Babbitt  is  a  successful  bearing  metal  for  still  a  third  rea- 
son. The  unit  pressure  on  any  bearing  is  not  the  same  at  all 
points.  The  shaft  is  invariably  made  somewhat  smaller  in 
diameter  than  the  box.  If  there  is  a  high  spot  on  the  sur- 
face of  the  box,  that  spot  will  have  a  very  large  proportion 
of  the  total  pressure  acting  on  it,  and  as  a  result  the  film 
of  lubricant  will  be  broken  down  at  that  point,  and  local 
heating  and  consequenj  damage  result.  In  the  case  of  babbitt 
bearings,  before  the  damage  can  become  serious  the  metal 
is  caused  to  flow  away  from  that  point  under  the  combined 
influence  of  the  heat  and  pressure,  the  oil  film  is  again  estab- 
lished, and  normal  conditions  restored. 

The  unit  pressure  which  any  bearing  will  stand  without 
seizing  depends  upon  its  temperature  and  the  kind  of  oil 
used.  The  lower  the  temperature  of  the  bearings,  the  greater 
the  allowable  unit  pressure.  The  reason  for  this  is  *hat  oils 
become  thinner  and  more  free-flowing  at  the  higher  tempera- 
tures, consequently  they  are  more  easily  squeezed  out  of  the 
bearing,  and  it  is  more  likely  to  seize.  On  this  account,  the 
higher  the  velocity  of  rubbing,  the  less  the  unit  pressure  that 
can  be  carried,  but  it  does  not  follow  that  the  allowable  unit 
pressure  varies  inversely  as  the  speed  of  rubbing,  as  was  for- 
merly thought. 

The  thicker  and  less  free-flowing  an  oil  is,  thfe  greater  the 
unit  pressure  it  will  stand  in  a  bearing  without  squeezing 
out.  A  watch  oil,  or  a  very  light  spindle  oil,  will  only  run 
under  a  very  small  unit  pressure;  sometimes  they  are 
squeezed  out  of  the  bearing  when  the  pressure  does  not  exceed 
50  pounds  per  square  Inch.  On  the  other  hand,  a  cylinder 
oil  of  good  body  will  stand  a  pressure  of  over  2,000-  pounds 
to  the  square  inch  in  the  same  bearing.  There  is  a  certain 
quality  of  oil  which  is  best  adapted  to  every  bearing,  and  if 
possible  it  should  be  the  one  used. 

A  third  cause  influencing  the  pressure  which  may  be  car- 
ried is  adhesiveness  between  the  oil  and  the  rubbing  surfaces. 
Some  oils  are  more  certain  to  wet  metal  surfaces  than  are 
others,  and  in  the  same  way,  some  metals  are  more  readily 
wet  by.  oil  than  are  others.  It  is  evident  that  when  the  sur- 
faces repel,  rather  than  attract  the  oil.  the  film  will  be  readily 
broken  down,  and  when  the  opposite  is  the  case  the  film  is 
easily  preserved. 

The  average  fire  loss  in  the  United  States  is  more  than 
$2.00  per  capita  as  compared  with  only  33  cents  per  capita 
in  six  of  the  leading  European  countries.  Such  an  enormous 
difference  cannot  be  accounted  for  simply  by  referring  to 
the  greater  average  wealth  in  the  United  States  causing  a 
greater  loss  in  dollars  and  oents  for  fire  of  the  same  magni- 
tude. It  must  be  to  some  extent  accounted  for,  also,  on  the 
ground  of  less  rigid  building  laws  in  this  country  which  do 
not  require  a  builder  of  houses  to  comply  so  strictly  ^with  the 
requirements  of  safety.  This  fact  ought  to  be  carefully  con- 
sidered as  the  yearly  fire  loss  if  cut  down  to  the  same  pro- 
portion, considering  the  country's  average  wealth,  as  in  Eu- 
rope, would  mean  a  saving  of  a  hundred  millions  to  this 
country  every  year.  In  this  connection  it  fs  of  interest  to 
note  that  according  to  the  International  Society  of  Building 
Commissioners  and  Inspectors  only  one  of  the  11,500,000 
buildings  in  this  country  is  absolutely  fireproof.  This  one  is 
a  testing  laboratory  constructed  at  Chicago  in  the  interests 
of  the  leading  fire  insurance  companies.  There  are  only 
4,000  buildings  in  the  country  which  are  even  nominally 
fireproof,  and  these  can  be  damaged  in  a  conflagration  to  the 
extent  of  from  30  to  90  per  cent  of  their  value.  The  opin- 
ion of  the  commissioners  and  inspectors  may,  of  course,  be 
somewhat  pessimistic  and  contain  an  exaggeration,  but  the 
figures  as  to  comparative  loss  in  this  country  and  Europe 
give  additional  weight  to  their  statement.  Another  fact  not 
to  be  lost  sight  of  is  that  the  insurance  rates  are  in  no  case 
in  United  States  less  than  twice  as  large  as  they  are  under 
the  same  conditions  in  Northern  Continental  Elurope.  That 
here  is  a  chance  for  improvement  in  which  everyone  should 
be  interested  and  active  is  beyond  question. 
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axis  and  later  look  into  the  factors  that  control  the  position 
of  this  axis. 

Referring  to  Fig.  4  it  will  be  evident  that  the  amount  each 

Some  time  ago  I  had  occasion,  to  figure  on  the  number  and  jjolt  is  stretched,  and  therefore  the  stress  it  exerts,  varies  di- 
size  of  bolts  necessary  to  hold  down  a  pillar  crane.  After  rectly  as  its  distance  from  the  neutral  axis.  It  will  be  fur- 
giving  the  matter  a  little  thought  I  soon  realized  that  there  ther  noted  that  the  moment  of  any  one  bolt  as  regards  the 
was  a  great  deal  more  to  the  problem  than  I  had  at  first  sup-  neutral  axis  is  directly  proportional  to  its  distance  from  this 
posed.  The  illustrations  herewith,  Figs.  1  to  3,  show  three  a^jg  Therefore  the  moment  of  any  bolt  or  the  product  of  the 
examples  of  bolts  used  in  this  manner — that  is,  a  series  of  force  it  exerts,  and  the  distance  through  which  it  acts,  is 
bolts  equally  spaced  around  a  circular  flange  Intended  to  re-  directly  proportional  to  the  square  of  its  distance  from  the 
sist  overturning.  The  first  shows  a  j)illar  crane  where  the  neutral  axis.  Consequently  if  we  could  easily  determine  the 
load  has  a  tendency  to  overturn  the  pillar;  the  second  a  value  of  the  mean  square,  as  we  surely  can,  we  will  then  only 
radial  drill  where  the  pressure  on  the  drill  has  a  tendency  to  jj^yg  to  multiply  it  by  the  number  of  bolts  to  obtain  the  sum 
overturn  the  column  and  the  third  a  self-supporting  chimney  of  the  squares. 

where   the   wind   pressure   has   an    overturning   effect.     As    I  Consider   six   bolts   as    in   Fig.    S    spaced   equidistant   on   a 

was  unable  to  find  anything  in  any  of  the  hand  books  at  my  circle  of  radius  =  1.    Let  the  maximum  stress  in  any  bolt  be 

disposal  relating  to  bolts  used  in  this  connection,  I  interested  8_000  pounds  and  take  the  neutral  axis  as  being  tangent  to 

myself  in  the  problem   long  enough  to  learn  that  it  was  of  the  bolt  circle.     Hence  we  have  the  following: 
such   a   nature   as   to    preclude    any   general   and   yet   simple 

formula.  

It  will  be  noted  that  there  are  two  elements — one  of  tension 
due  to  the  strain  in  the  bolts  and  one  of  compression  due  to 

the  compression  set  up  in  the  foundation.    To  exaggerate  mat- 

ters,  suppose  we  were  to  place  a  layer  of  soft  wood  between  1 

the  flange  of  the  crane  and  the  foundation.    It  is  evident  that  ^ 

the  load  would  have  a  tendency  to  stretch  the  bolts  on  the  4  ''']^'' 

side  opposite  the  load  and  also  to  sink  that  part  of  the  flange  ,5 

nearest  the  load,  into  the  wood  as  in  Fig.   1.     The  neutral  6 

axis   would    be    a   line   drawn    through   the   point   where   the  fofois 

flange  and  the  foundation  separate  and  at  right  angles  to  the  


TABT.R  I.     SIX  BOLTS. 


Distance. 


2.00 

1.50 

.50 

".50 

1.50 


4.00 
2.25 


2.25 


9.00 


8,000 
6,000 
2,000 

2,066 
6,000 


16,000 
»,000 
1,000 

'  i',666 

9,000 


36.000 


direction  of  the  load.  On  one  side  of  this  line  we  have  the 
compression  element  due  to  the  foundation,  the  bolts  on  this 
side  having  no  value  whatever.  Starting  at  this  neutral  line 
and  running  the  other  way  we  note  that  each  bolt  has  a 
different  value.  To  find  the  total  value  of  the  bolts,  which 
constitutes  our  problem,  we  must  add  up  these  different 
values  and  in  consequence  must  know  the  position  of  the 
neutral  axis. 

If  instead  of  coming  in  contact  with  the  foundation  or  bed- 
plate, the  flange  was  supported  by  studs  as  shown  in  Fig.  5, 
we  would  have  half  of  the  studs  in  compression  and  the  other 
half  in  tension  and  the  neutral  axis  would  pass  through  the 
center  of  the  bolt  circle.  If  the  flange  had  an  annular  surface 
inside  of  the  bolts  upon  which  to  rest,  as  in  Fig.  6,  the  neu- 
tral axis  would  lie  somewhere  inside  of  the  larger  circumfer- 
ence of  this  annular  bearing  surface  as  indicated.  If  condi- 
tions were  as  in  Fig.  7,  the  neutral  axis  would  be  somewhere 
between  the  bolt  circle  and  the  outside  circumference  of  the 
flange  or  possibly  tangent  thereto.  Let  us  first  determine  the 
total   bolt  values  for   certain  given  positions   of   the  neutral 


This  gives  a  value  for  the  mean  square  9.00  -h  6  =  1.50. 
If  the  radius  were  twice  as  great,  the  mean  square  would, 
of  course,  be  four  times  as  great.  This  table,  therefore,  indi- 
cates that  the 

Mean  square  =  1.50  iJ*  =  %  Z)»  (1) 

The  total  of  these  square  values  represents  the  moment  of 
inertia  of  the  set  of  bolts  and  if  we  multiply  the  sum  by  the 
maximum  stress  and  divide  it  by  the  distance  of  the  point 
at  which  that  stress  acts,  viz.,  D,  we  obtain  the  moment  of 
resistance  just  as  we  do  in  figuring  the  strength  of  a  beam 
in  flexure.     Hence  we  have  the  following: 

Moment  of  inertia  =  No.  of  bolts  X  mean  square  =;  1.50  R'N 
=   %DW  and 


1.50  R'- N  S 


Moment  of  resistance  ^ 


.ND8 


D 


(2) 


where  S  is  the  maximum  total  stress  in  any  bolt. 

Applying  this  to  Fig.  8  we  have  %  X  6  X  2  X  8,000  = 
36,000,  which  is  verified  by  above  table  where  the  moment 
of  each  bolt  is  computed  separately. 

Similarly  we  may  take  twelve  bolts,  and  considering  the 
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maximum  stress  on  any  bolt  is   8,000,  the   distance  to  and 
stress  in  each  bolt  are  as  follows: 


TABLE  n.    TWELVE  BOLTS. 


Bolt  No. 

Distance. 

Square  of 
Distance. 

Stress. 

Moment. 

1        

2.000 
1.866 
1.500 
1.000 
..500 
.134 

.134 

.500 

1.000 

1..500 

1.866 

4.000 
3.483 
3.250 
1.000 
.350 
.018 

■;6i8 

.250 
1.000 
2.250 
3.482 

8,000 
7,464 
6.000 
4,000 
2.000 
536 

"536 
2,000 
4,000 
0,000 
7.464 

16,000.0 

0 

13,928.3 

3     

9  000.0 

4     

4.000.0 

5     

1,000.0 

6     

71.8 

7 

8 

9       

""718 
1,000.0 

10  

4,000.0 

11       

9,000.0 

12  

13,928.3 

Totals 

18.000 

72,000.2 

By  equation  2  we  have  Moment  =  %N  D  S  =%  X  12  X 
2  X  8,000  =  72,000,  which  agrees  with  result  found  by  com- 
puting moment  of  each  bolt  separately  as  above  table  shows. 
The  value  of  the  mean  square  is  by  equation  (1)  equal  to 
1.5  R',  which  in  this  case  18-^-12  =  11/2.  This  table  then  veri- 
fies our  formulas  for  both  mean  square  and  total  moment  ex- 
erted by  the  twelve  bolts. 

For  twenty-four  bolts  the  results  are  the  same,  and  the 
following  table  is  given  to  show  that  the  formulas  are  ap- 
plicable to  a  large  number  of  bolts. 

TABLE  III.    TWENTY-FOUR  BOLTS. 


Bolt  No. 

Distance. 

.Square  of 
Distance. 

Stress. 

Moment 

1    

3.000 

4.000 

8  000 

16.000 

2-34 

1.966 

3.865 

•     7  864 

15  461 

3-33 

1.866 

3.483 

7,404 

13  938 

4-32 

1.707 

2.914 

6,838 

11,6.55 

5-31 

1.500 

2.250 

6,000 

9,000 

6-30 

1.2.59 

1..585 

5,036 

6.340 

7-19.       . . . 

1.000 

1.000 

4,000 

4  000     - 

8-18 

..741 

..549 

3,964 

2.196 

9-17 

.500 

.250 

2  000 

1,000 

10-16 

.293 

.086 

1.172 

343 

11-15 

.134 

.018 

536 

72 

13-14 

.034 

.001 

136 

5 

Totals 

36.000 

..    . 

144,000 

Pigs.  4  and  5.    Location  of  Neutral  Axis  Under  Varying  Conditions. 

Moment  =  %N  DS  =z  %  X24X2  X  8,000  =  144,000. 

36 

Mean  square  1.5  B-  =  —  ^=  1.5. 
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series  of  bolts  is  when  the  neutral  axis  is  in  this  position,  it 
is  a  simple  matter  to  determine  the  moment  for  any  other 
known   position. 

Referring  to  Fig.  10,  let  the  neutral  axis  have  the  position 
xy.  It  will  be  evident  that  the  moment  depends  upon  the 
mean  square  of  a  series  of  distances,  which  are  composed  cf 
two  parts,  viz.,  a  constant  0  and  a  variable  such  as  a,  b,  c,  d. 
Hence  for  the  total  of  the  squares  we  have 

('f  +  Oy+  {<t>  +  a)--  +(.<)>  +  by  +   (<p  +  cy  +  ■  ■  ■ 
which  may  be  written  N(p'  +  2<i>  (a  +  b  +  c  +  .  .  .)   +  a'  + 
b=  -F  C-  -f-  .  .  . 

Referring  to  Fig.  10  it  will  be  seen  that  the  average  of  0  and 
f  =  radius;  a  and  e  =  radius;  6  and  d  =  radius,  etc.,  which 


The  foregoing  applies  only  where  the  neutral   axis   is  tan- 
gent to  the  bolt  circle,  but  knowing  what  the  moment  of  a 
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Pigs   6  and  7.    Location  of  Neutral  Axis  under  Varying  Conditions. 

means  that  the  sum  ol  a  +  b  +  c  +  ...=■  iJ  Tt,  which  may 
be  written  for  the  second  term  of  the  above  expression.  For 
the  third  term  we  may  write  a"  +  6=  -f-  c'  -t-  .  .  .  =  %  ^  D' 
by  equation  (1)  which  we  have  already  obtained.  ' 

Hence  we  may  write  for  the  sum  of  the  squares 
W0=  -f-  Jf^B  +  %  ND-. 

To  obtain  the  moment  of  resistance  we  must  divide  this  by 
the  distance  of  the  pcmt  of  maximum  stress  from  the  neutral 
axis  and  multiply  it  by  the  maximum  stress.     Therefore 

Moment  of  Resistance  =  — ' — —       (3) 

When  the  neutral  axis  lies  inside  of  the  bolt  circle  we  have 
(0  —  0)   -f   (a  —  0)   -f  (  6  —  *)   +   (c  —  0)   +  .  .  .  which 
may  be  written  ^0=  —  2<t>  {a  +  b  +  c  +  .  .  .)  -\-  a"  +  b- 
-|-  .  .  .  and  for  moment  we  have 

JV  (<(>-  — cjtD  +  %D-)  S 

Moment  of  resistance  = 

0  +  D 

The  only  remaining  factor  to  determine  is  the  position  of 
the  neutral  axis  so  that  we  can  apply  the  above  formula.  In 
the  first  place  it  would  be  well  to  point  out  certain  conditions 
that  render  this  somewhat  uncertain.  In  these,  as  in  most 
all  bolt  calculations,  the  initial  strain  set  upon  a  bolt  by 
tightening  the  nut  cannot  be  definitely  determined.  Then 
again  the  assumption  that  each  bolt  is  strained  directly  in 
proportion  to  its  distance  from  the  neutral  axis  necessitates 
that  the  flange  be  absolutely  rigid.  While  a  heavy  cast  iron 
flange  with  a  large  fillet  and  possibly  a  few  stiffening  ribs,  is 
about  as  rigid  as  anything  we  might  find  in  construction 
work,  yet  it  is  not  absolutely  rigid.  Finally  we  might  mention 
the  weight  of  the  structure  or  pillar  that  is  borne  by  the 
flange.  This  factor  has  a  tendency  to  increase  the  element  of 
compression  and  decrease  the  element  of  tension  to  a  slight 
extent. 

It  is,  however  much  more  practical  and  advisable  to  deter- 
mine the  position  of  the  neutral  axis  as  closely  as  possible 
than  to  attempt  to  determine  these  several  uncertain  quanti- 
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ties.  The  formula  will  at  best  give  uniformity  of  results 
and  if  experience  points  out  that  our  results  are  correct  in 
one  case,  they  will  also  be  correct  for  other  cases  when  they 
apply  to  similar  conditions. 

It  is  an  accepted  fact  that  in  all  cases  of  flexiire  the  neutral 
axis  passes  through  the  center  of  gravity  of  the  section. 
This  means  that  in  Figs.  4,  5,  6,  and  7  the  shaded  area  in 
compression  on  one  side  of  the  line  would  exactly  balance 
the  movement  of  the  bolt  axes  on  the  other  side,  provided  of 
course  that  the  same  material  were  used  throughout.  It 
would  therefore  seem  that  the  practical  method  to  locate  this 
neutral  axis  would  be  to  lay  out  the  bolts  and  that  part  of 
the  flange  in  contact  with  the  foundation  and  find  the  centre 
of  gravity,  making  allowance  for  the  fact  that  the  weight 
per  unit  of  area  of  tension  and  compression  areas  should  be 
taken  as  proportional  to  their  respective  stresses  per  square 
inch. 

A  STEP  TOWARD  INCREASED  FACILITIES  FOR 
INDUSTRIAL  EDUCATION. 
The  State  of  Massachusetts  has.  not  without  reason,  taken 
pride  in  claiming  itself  the  foremost  State  in  the  Union  in 
educational  matters.  At  the  present  time,  when  the  question 
of  industrial  training  has  been  brought  to  the  front,  that 
State  is  evidently  determined  to  continue  to  hold  its  own.  and 
the  progress  made  so  far  is  indicative  of  great  and  lasting 
results.  Not  long  ago  a  commission  was  appointed  by  the 
State  to  investigate  the  needs  for  organized  facilities  for 
industrial  education,  and  also  to  report  upon  the  possibilities 
for   establishing   such    institutions   as   may   be   needed.     This 


able  to  enter  directly  into  the  industrial  field  in  secondary- 
positions,  and  that  they,  after  gaining  necessary  practical  ex- 
perience, will  find  themselves  well  equipped  for  the  future. 

The  second  of  the  two  courses  purely  technical  will  prepare 
the  pupils  directly  for  practical  life,  and  will  be  what  is 
usually  termed  a  trade  school.  While  this  course  will,  evi- 
dently, give  ample  instruction  in  all  the  elements  of  the- 
oretical technical  matters,  more  particular  stress  will  be  laid 
upon  practical  training.  After  a  term  of  four  years  the 
pupils  of  this  course  will  be  able  to  enter  the  mechanical  trades 
with  a  great  advantage  over  those  who  have  merely  intended 
to  gain  all  their  training  through  an  apprenticeship. 

Practical  shop  work  will  be  required  to  a  great  extent 
in  all  the  courses,  and  the  school  is  equipped  with  excellent 
facilities  in  this  respect.  There  is  a  machine  shop,  a  black- 
smith shop,  a  pattern  shop  and  a  foundry.  There  will  also 
be  given  instruction  in  plumbing,  ordinary  joinery  and  in 
wood  finishing.  Particular  stress  will  be  laid  upon  the  sub- 
ject of  mechanical  drawing,  and  the  drawing  room  of  the 
school  is  claimed  to  be  the  largest  of  any  school  or  college  in 
the  country.  As  many  of  the  pupils  will  in  all  probability 
enter  the  drawing  rooms  of  our  industrial  establishments 
directly  after  having  finished  their  course,  or  at  least  without 
any  further  training  in  mechanical  drawing,  it  is  a  most 
important  point  that  the  instruction  in  mechanical  drawing 
be  thorough  and  complete.  The  average  draftsman  of  the 
younger  class  who  to-day  enters  the  shop  drawing  room  lacks  to 
a  perceptible  degree  the  understanding  of  theoretical  principles 
as  well  as  practical  requirements,  due  in  a  large  measure  to- 
the  superficial  training  imparted  to  him  during  a  few  months' 


Pigs.  8,  9  and  10.    Finding  the  Neutral  Axis  and  the  Stress  on  the  Bolts  for  Different  Conditions. 


commission,  it  appears,  has  made  thorough  research  at  home 
as  well  as  abroad,  and  there  are  good  reasons  to  expect  that 
the  Statfi  will  before  long  take  steps  in  the  direction  of  in- 
augurating a  system  of  trade  education  based  upon  the  princi- 
ples employed  in  Germany,  but  perfected  to  meet  American 
requirements  and  conditions. 

The  individual  cities  of  the  State,  however,  have  not  been 
inactive,  expecting  the  State  to  act,  but  have  themselves  taken 
steps  to  partially  solve  a  problem  which  is  conceded  to  be  one 
of  the  more  important  ones  in  connection  with  the  future  of 
American  industries. 

In  the  city  of  Springfield  there  was  opened,  in  September, 
an  educational  institution  called  the  Technical  High  School, 
which  is  intended  to  give  instruction  of  a  kind  not  hitherto 
obtainable  in  that  city.  While  schools  of  this  character  are 
not  entirely  unknown  in  this  country,  the  one  referred  to 
is  claimed  to  be  the  largest  of  its  kind,  and  the  one  most 
completely  organized  to  meet  industrial  needs.  It  is  intended 
for  pupils  of  the  same  age  as  attend  the  regular  high  schools, 
and  has  accommodations  for  as  high  a  number  of  pupils  as 
nine  hundred.  The  curriculum  of  the  school  will  embrace 
three  courses.  One  of  these  is  of  a  more  general  character, 
giving  a  general  high  school  education,  but  necessarily  em- 
bracing some  mechanical  subjects  and  mechanical  drawing. 
The  other  two  courses  are  purely  technical  in  their  nature, 
but  differ  as  to  the  purpose  of  the  instruction  given.  The  one 
will  prepare  for  the  entering  of  higher  technical  institutions, 
and  will  give  a  thorough  course  in  all  elementary  technical 
matters.  In  fact,  it  will  undoubtedly  be  found  that  a  great 
number   of   pupils   after   having   finished   this   course  will   be 


course  in  an  evening  school  or  through  the  mails  from  a  cor- 
respondence school.  This  is  not  said  with  the  view  of  dimin- 
ishing the  regard  for  the  correspondence  schools,  many  of 
which  have  filled  a  want  in  the  past  and  will  probably  con- 
tinue to  do  so  in  the  future.  There  are  men  who  cannot 
obtain  their  training  in  any  other  manner,  and  that  the  corre- 
spondence schools  have  filled  a  need  is  amply  indicated  by 
the  enormous  success  of  at  least  one  of  these  institutions. 
Whether  from  an  educational  point  of  view  it  is  desirable 
for  those  who  intend  to  acquire  a  higher  technical  education 
to  specialize  at  as  early  an  age  as  the  one  when  entering 
the  high  school,  may  be  open  to  discussion.  Wherever 
possible,  a  special  technical  education  ought  to  be  resting 
upon  a  foundation  of  a  good  general  education.  There  are 
many  things  necessary  to  the  man  who  expects  to  advance  in 
life  beyond  the  narrow  limits  of  the  average  draftsman  or 
m^echanic.  He  needs  a  general  idea  of  a  few  things  besides 
trigonometry  and  gearing,  and  the  best  time  for  him  to  lay 
the  foundation  to  this  education  is  before  entering  the  par- 
ticular school  which  is  intended  to  give  him  his  special  tech- 
nical training.  If  there  be  any  objection  to  the  system  which 
the  Massachusetts  city  has  inaugurated,  this  would  be  the  only 
one.  But  this  objection  is  so  insignificant  as  to  be  easily 
overlooked,  compared  with  the  benefits  likely  to  result  from 
educational  departures  of  this  kind  to  individuals  as  well  as 
to  the  country  at  large.  There  can  be  no  more  hopeful  sign 
of  the  continued  industrial  supremacy  of  our  country  than 
the  present  interest  and  activity  in  behalf  of  the  educational 
requirements  incidental  no  less  to  material  progress  than  to 
ethical. 
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SUB-PRESS  WORK  AT  THE  SLOAN  &  CHACE 
SHOPS. 

The  sub-press  die  is  an  old  device  dating  back  at  least  one 
and  possibly  two  generations,  and  having  its  origin  in  watch 
and  clock  factories  where  its  ability  to  perform  blanking  op- 
erations of  the  most  delicate  nature  was  early  recognized  and 
fully  appreciated.  That  this  tool,  though  familiar  in  the  field 
just  mentioned,  has  yet  capabilities  in  other  directions  which 
have  not  hitherto  been  fully  recognized,  is  the  impression  that 
must  be  strongly  borne  upon  an  appreciative  mechanic  who 
is  acquainted  with  the  work  being  done  in  the  shops  of  the 
Sloan  &  Chace  Manufacturing  Co.  of  Newark,  N.  J.  This  firm 
has  for  many  years  built  precision  machinery  for  watch  mak- 
ers, fine  tool  makers  and  others,  whose  work  requires  great 
accuracy.  It  was  over  thirty  years  ago  that  they  brought  out 
their  first  line  of  bench  lathes;  their  line  now  comprises,  be- 
sides the  lathes  and  the  numerous  attachments  used  on  them, 
automatic  pinion  cutters,  automatic  gear  cutters,  drilling  and 
tapping  machines,  bench  milling  machines,  and  many  other 
tools  of  a  more  highly  specialized  nature,  especially  used  in 
watch  and  clock  making.  Small  sub-press  dies  had  been  built 
more  or  less  from  the  beginning,  but  within  the  past  few 
years  this  part  of  the  business  has  been  developed  until  it 
equals  in  importance  the  building  of  machinery. 


with  its  stripper  and  the  die  with  its  shedder  may  be  ground 
off  smooth  and  flush  with  each  other,  presenting  to  the  eye 
the  appearance  of  two  solid  plates  of  metal,  the  division  be- 
tween the  fixed  and  spring  supported  members  not  being  visi- 
ble if  the  fitting  has  been  well  done. 

With  this  construction  in  mind,  the  details  of  the  punch  and 
die  shown  in  Fig.  3  will  be  readily  understood.  Similar  let- 
ters in  each  case  refer  to  similar  parts,  but  only  the  members 
of  the  device  actually  working  on  the  metal  are  here  shown. 
The  outline  of  the  punching  which  is  to  be  made  will  be  un- 
derstood from  the  outline  of  the  punch  and  its  stripper,  as 
shown  in  the  plan  view.  There  are  two  small  holes,  c  c,  and 
one  larger  hole,  6,  in  the  blank.  For  punching  these  small 
holes,  in  addition  to  the  simple  arrangement  shown  in  Fig.  1, 
openings  are  necessary  in  the  punch,  and  small  piercing  punch- 
es have  to  be  placed  within  the  aperture  of  the  die,  passing 
through  holes  in  the  shedder;  the  holes  in  the  punch  are  con- 
tinued through  the  base  of  the  sub-press  so  that  the  waste 
material  drops  through  beneath  the  machine.  The  piercing 
punches  in  the  upper  member  are  held  to  die  pad  G  by  hold- 
ing screws  g  which  draw  these  parts  up  into  their  tapered 
seats  against  the  shoulders  formed  on  them  for  the  purpose. 
The  fitting  at  all  the  cutting  edges  is  done  with  great  accuracy. 
The  punch  /  fits  die  K  very  closely;  the  shedder  H  is  fitted  to 
the  die  very  closely;  the  stripper  L  is  fitted  to  the  punch,  and; 
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Flff.  1.    Examples  of  Sub-press  Work. 

A  section  of  a  typical  blanking  sub-press  of  the  common 
cylindrical  type  is  shown  in  Fig.  2.  It  is  doubtless  familiar 
to  most  toolmakers,  so  will  need  but  a  few  words  of  descrip- 
tion. To  base  B  is  screwed  and  dowelled  the  cylinder  A  lined 
with  babbitt,  as  shown  at  C.  this  lining  being  provided  with 
ribs  which  engage  corresponding  grooves  in  plunger  D  which 
works  up  and  down  within  the  babbitt  lining  under  the  action 
of  the  ram  of  the  press  in  which  it  is  used.  Nut  U  furnishes 
an  adjustment  for  tightening  the  babbitt  lining  to  take  up  all 
slack  due  to  wear,  as  fast  as  it  is  developed.  The  die  is 
usually  the  upper  member,  while  the  punch  is  placed  in  the 
base.  K  is  the  die,  screwed  and  dcwellert  to  plunger  D;  accu- 
rately fitting  the  opening  in  this  die  is  the  shedder  H,  which 
is  normally  forced  downward  with  its  face  flush  with  the  face 
of  the  die  by  the  action  of  spring  M,  which  acts  through  the 
piston  N  and  pins  0.  A  similar  construction  is  used  in  the 
bottom  member.  J  is  the  punch,  screwed  and  dowelled  to  the 
base.  L  is  the  stripper,  surrounding  the  punch  and  accurately 
fitting  it,  and  held  firmly  at  the  upper  extremity  of  its  move- 
ment by  the  pressure  of  the  springs  Q;  it  is  restrained  with 
its  face  flush  with  that  of  the  punch  by  the  heads  on  stripper 
screws  R.    Thus  it  will  be  seen  that  the  faces  of  the  punch 
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Fig.  2.    Construction  of  Typical  Sub-press. 

small  punches  f  are  accurately  aligned  and  closely  sized  to 
their  corresponding  openings  in  the  face  of  main  punch  J. 
Disappearing  pins  are  shown  at  h  h;  they  are  used  to  guide 
the  strtp  of  stock,  and  are  pressed  down  by  the  descent  of  die 
K,  returning  under  the  action  of  their  springs  as  the  ram 
ascends. 

It  will  be  understood  of  course  that  the  sub-press  is  a  com- 
plete unit,  with  punch  and  die  and  ram  guiding  surface  always 
in  place,  so  that  no  setting  is  necessary.  The  workman  only 
needs  to  place  the  sub-press  on  the  bed  of  the  punch-press,  in- 
sert the  button  on  cap  E  in  the  holder  provided  for  it  in  the 
face  of  the  ram  of  the  machine,  and  strap  the  base  of  the  tool 
to  the  bed  of  the  machine.  He  ia  then  ready  to  commence 
work  at  once  without  any  need  for  wasting  time  in  matching 
up  his  dies,  It  only  being  necessary  to  adjust  the  length  of 
the  stroke  to  the  proper  amount.  This  is  one  of  the  advan- 
tages, of  the  sub-press.  Another  of  them  will  be  immediately 
recognized  upon  considering. the  action  of  the  parts  on  the  strip 
metal  from  which  the  blank  is  punched.  With  the  work  in 
place,  die  K  and  with  it  small  .punches  f  descend,  the  latter 
passing  through  the  stock  until  they  almost  meet  the  cor- 
responding   cutting    edges    in    the    lower    member.     As    soon 


183 


MACHINERY. 


December,  1906. 


as  shedder  H  strikes  the  stock  its  motion  is  arreste.!,  and  It 
remains  behind  until  the  blank  is  separated,  being  meanwhile 
powerfully  pressed  upon  the  work  by  spring  M:  As  the  stock, 
while  being  sheared,  is  pressed  down  around  the  blank,  it 
carries  with  it  stripper  L  which  also,  by  the  influence  of 
springs  Q,  exerts  a  heavy  pressure  on  the  stock.  The  whole 
area  of  meta!  being  thus  firmly  held  between  plane  surfaces, 
there  is  no  danger  of  buckling  or  distortion  of  the  stock  as 
would  otherwise  be  likely.  As  the  ram  moves  upward  again 
the  blank  is  still  firmly  held  on  the  stationary  top  of  punch  J 
by  the   shedder  H.     The  stock,   however,   is  carried   upward 
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Pig.  3.    Construction  of  Sub-press  Punch  and  Die. 

with  die  K  by  stripper  L,  forcing  the  stock  back  over  the 
punching  again  until  the  movement  of  the  stripper  is  arrested 
by  the  heads  of  screws  R,  at  the  time  when  the  face  of  the 
stock  is  flush  with  the  top  of  the  punching.  The  work  is  thus 
pushed  back  into  the  stock  in  the  same  position  that  it  occu- 
pied before  it  was  severed  from  it  and  in  many  materials 
when  the  work  has  been  nicely  done,  it  is  difficult  at  a  care- 
less glance  to  believe  that  anything  has  been  done  at  all,  both 
sides  presenting  a  flush  smooth  surface  where  the  parting  oc- 
curred. 

This  condition  is  taken  advantage  of  oftentimes  in  clock 
manufacturing.  Gear  blanks,  for  instance,  are  punched 
out  from  strips  of  metal  and  inserted  back  in  their  places 
again,  minus,  of  course,  the  stock  which  has  been  punched 
out  to  form  the  arms  and  the  hole  for  the  "staff"  or  little 
shaft  on  which  it  is  mounted.  These  strips',  thus  prepared, 
are  then  taken  to  machines  where  the  staffs  are  inserted  and 
fastened,  it  being  much  easier  to  handle  the  little  wheels  in 
this  way  than  if  they  were  severed  and  handled  in  bulk.  A 
strip  of  stock  thus  treated  is  shown  in  the  photograph  repro- 
duced in  Fig.  1,  the  second  one  from  the  right  at  the  bottoin 
of  the  group;  five  of  the  pieces  are  shown  in  place  in  the  stock 
while  three  have  been  pushed  out.  Besides  the  advantages  of 
permanent  setting  of  the  punch  and  die  and  the  holding  of 
the  stock  to  prevent  distortion,  which  allows  very  narrow 
bridges  of  material  to  be  left  between  wide  openings,  the  suit- 
ability of  the  device  for  delicate  work  such  as'  the  piercing 
of  small  holes  in  thick  stock  will  be  appreciated  by  reference 
to  Fig.  3.  It  will  be  noted  that,  no  matter  how  small  punches 
e  and  f  may  be,  no  portion  of  their  projecting  ends  is  at  any 


time  left  unsupported  laterally  by  shedder  H  or  by  the  work. 
The  shedder.  pressing  down  firmly  on  the  work,  supports  the 
end  of  the  punch  at  the  point  where  the  pressure  is  applied. 
It  is  thus  possible  to  use  a  very  much  more  slender  punch  for 
a  given  thickness  of  stock  than  can  be  used  in  any  other  way. 
In  Fig.  1,  where  a  number  of  samples  of  sub-press  work  are 
shown,  the  topmost  piece  with  the  rack  teeth  in  it,  which  is 
about  0.050  inch  thick,  has  at  its  left  hand  end  four  0.025  inch 
holes  pierced  through  it.  It  will  be  seen  that  the  thickness  of 
the  stock  in  this  case  is  twice  the  diameter  of  the  hole 
punched.  Such  a  ratio  has  perhaps  been  undertaken  with 
ordinary  punches  and  dies,  although  the  writer  does  not  re- 
member ever  having  seen  the  ratio  of  1.5  to  1  exceeded;  and 
in  that  case  the  hole  in  the  die  was  considerably  larger  than 
the  hole  in  the  punch  with  the  result  that  the  pierced  hole 
was  very  much  tapered,  the  scrap  coming  out  in  the  form 
of  a  conical  plug.  In  the  die  under  discussion,  however,  no 
allowance  of  this  kind  is  made,  the  hole  in  the  die  being  a 
very  close  fit  to  the  punch,  with  the  result  that  the  hole 
pierced  in  the  blank  is  as  nearly  a  perfect  one  as  could  easily 
be  obtained  by  any  means  short  of  reaming  or  grinding. 

Another  advantage  of  the  sub-press,  dependent  in  part  on 
the  accuracy  of  alignment  provided,  .and  the  corresponding 
accuracy  in  fitting  which  can  be  given  to  the  cutting  edges, 
is  that  the  work  is  remarkably  free  from  fins  and  burrs.  A 
consideration  of  the  action  of  the  press  will  show  that  there 
is  practically  no  chance  for  burrs  to  form  in  a  piece  even 
where  they  would  in  an  ordinary  blanking  die.  It  is  of  course 
necessary  for  the  die  to  descend  until  the  punch  has  all  but 
entered  it,  if  clean  work  is  to  be  produced.  There  appears  to 
be  a  slight  difference  in  the  practice  of  different  operators  in 
this  respect,  although  this  difference  in  practice  would  be 
expressed  in  the  dimensions  of  only  0.002  or  0.003  inch,  per- 
haps. Some  of  them  adjust  the  stroke  so  that  the  die  does 
not  quite  meet  the  punch.  Others  prefer  to  have  them  meet 
and  even  enter  by  an   infinitesimal  amount. 

Attention  has  already  been  called  to  two  of  the  samples  of 
work  shown  in  Fig.  1.  The  small  parts  there  illustrated  are 
within  the  ordinary  range  of  the  sub-press  as  used  in  this 
shop,  but  it  is  safe  to  say  that  there  are  many  die-makers 
who  consider  themselves  familiar  with  this  tool  who  have 
yet  to  see  dies  built  on  this  principle  large  enough  to  blank 
out  such  a  piece  as  the  largest  one  shown,  which  is  quite  14 
inches  square.  Nor  is  this  the  limit  possible.  The  writer 
saw  here  dies  of  this  type  being  made  for  heavy  armature 
work,  blanking  out  armature  segments  measuring  possibly  as 
high  as  26  or  2S  inches  across  extreme  dimensions.  The  same 
advantages  that  obtain  in  the  smaller  presses,  result  from  the 
use  of  the  larger  ones.  There  is  a  saving  of  time  in  setting 
up  the  tools;  there  is  a  possibility  of  punching  small  holes  in 


Pig.  4.    Three  Forms  of  Sub-presses. 

thick  stock  or  of  leaving  narrow  bridges  of  metal  between 
openings  of  considerable  area;  the  dies,  owing  to  their 
accurate  and  permanent  alignment,  may  be  fitted  to  each  other 
much  more  closely,  produce  work  that  requires  less  finishing 
and  comes  more  nearly  to  dimensions  than  can  be  done  in 
any  other  way.  At  the  same  time,  the  construction  effects  a 
great  increase  in  the  life  of  the  die.  making  it  unnecessary 
to  grind  it  anywhere  nearly  so  often  as  would  otherwise  be 
the  case.  The  only  disadvantage  that  can  be  set  off  against 
these  advantages  is  the  increased  cost,  and  it  appears  to  be 
conceded  that  even  with  this  consideration  the  balance  Is 
strongly  in  favor  of  the  sub-press  die. 
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Of  course  the  larger  sizes  of  these  tools  are  not  made  in  the 
familiar  circular  form  illustrated  in  Fig.  2.  Fig.  4  shows 
three  different  styles.  The  one  at  the  rear  has  the  sliding 
head  guided  by  four  vertical  posts  carefully  ground  and  lapped 
to  fit  cast  iron  bushings.  This  is  the  construction  used  on 
heavy  work.  At  the  left  is  shown  one  In  which  the  plunger 
is  rectangular  in  shape.  This  works  in  a  bearing  lined  with 
babbitt  the  same  as  the  cylindrical  form  shown  at  the  right 
of  the  cut  and  outlined  In  Fig.  2,  although  the  bearing  is  not 
adjustable.    The  cylindrical  form  is  used  for  the  smaller  sizes. 

The  making  of  a  sub-press  die  requires  all   the  skill  of  a 


and  such  holes  as  may  be  called  for  in  the  blank  are  trans- 
ferred to  die  pad  G.  This  is  done  by  punches  with  outside 
diameters  ground  to  fit  the  holes  in  the  templet,  and  pro- 
vided with  sharp  points  concentric  with  the  outside.  The 
pad  after  being  thus  prick-punched,  is  put  on  the  faceplate, 
the  slight  punch  marks  are  carefully  indicated,  and  holes  are 
carefully  bored  to  a  taper  to  fit  the  punches  which  are  to  be 
inserted  in  them.  The  punches  are  finished  by  grinding  on 
centers  after  they  are  hardened.  They  are  supported  at  the 
shank  by  a  male  center,  while  the  opposite  end  is  temporarily 
ground  to  a  point  which  revolves  in  a  female  center  in  the 


Flgr.  5     plan  Vle-w  and  Section  of  Upper  Member  or  Die  of  Sub-press  shown  in  Fig.  7. 


first  class  toolmaker.  The  method  pursued  by  some,  at  least, 
of  the  men  who  are  engaged  in  this  work  at  the  factory  men- 
tioned is  about  as  follows:  Taking  the  die  shown  in  Fig.  3  as 
an  example,  the  base  B  and  cylinder  A  are  machined  and 
fitted  together  according  to  methods  that  would  naturally  be 
pursued  by  any  good  mechanic.  The  inner  surface  of  tjje 
cylinder  is  grooved  so  that  babbitt  may  be  securely  locked  in 
place.  Plunger  D  is  then  machined,  and  the  out^r  surface 
ground  and  fluted  with  semi-circular  grooves.  Especial  pains 
are  taken  to  have  these  grooves  parallel  with  the  axis  of  the 
pluhger  in  both  planes;  if  this  is  not  done  the  die  may  be 
given  a  slight  twisting  movement  instead  of  the  perfectly 
straight  forward  one  that  is  required,  since  upon  these  grooves 


other  end  of  the  grinder.  The  punch  may  thus  be  ground  all 
over  with  the  assurance  that  the  pointed  end  Is  true  with 
the  exterior — a  necessary  provision  as  will  appear  later. 

It  might  be  noted  here  that  no  draft  is  given  to  any  of  the 
cutting  edges  of  these  tools,  since  they  do  not  enter  each  other, 
at  least  not  to  any  appreciable  extent,  and  since  the  stock  in 
entering  and  leaving  the  cutting  edges  is  positively  moved,  no 
clearance  is  necessary  and  the  die  cuts  practically  the  same 
kind  of  a  blank  at  the  end  of  its  life  that  it  did  at  its  birth. 
S'hedder  H  is  fitted  to  die  K  and  the  holes  for  the  punches  are 
transferred  to  it  in  the  same  way  as  for  the  die  pad,  by  means 
of  carefully  machined  prick  punches  which  fit  the  holes  in  the 
models,   these  prick  punch   marks   being  afterward   indicated 
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Fig.  6.    plan  View  and  Section  of  Lower  Membe 


•  Punch  of  Sub-press  shown  in  Fig,  7. 


depends  the  angular  location  of  the  punch  and  die  with  rela- 
tion to  each  other.  The  plunger  is  now  inserted  within  the 
cylinder  and,  with  proper  precaution,  the  space  between  them 
is  filled  with  babbitt  which  flows  into  the  grooves  in  the  cylin- 
der and  those  in  the  plunger  as  well,  locking  with  one  and 
guiding  the  other.  After  being  cooled,  the  plunger  is  pumped 
up  and  down  to  insure  a  perfect  bearing  and  the  nut  U  is 
screwed  down  until  all  slack  is  taken  up.  Die  K  is  now  made 
to  accurately  fit  the  templet  or  model  furnished  the  toolmak- 
er as  a  sample.  After  it  has  been  completed,  It  is  hardened 
and  fastened  in  place.     Then  the  model  is  inserted  within  it. 


to  run  true  on  the  faceplate.  The  punch  is  now  worked  out  a 
very  slight  amount  larger  in  all  its  outlines  than  the  die. 
The  model  is  laid  upon  it,  the  holes  transferred  to  it  as  in  the 
case  of  the  other  parts,  these  holes  being  then  indicated  and 
bored  out,  but  not  ground  in  this  case,  being  left  three  or  four 
thousandths  smaller  in  diameter  than  finished  size.  The 
punch  is  fastened  in  place  in  the  base,  lining  up  as  nearly  as 
possible  with  the  die.  The  ram  is  forced  downward  in  a 
screw  press  until  the  punch  enters  the  die  very  slightly,  cut- 
ting a  thin  chip  from  its  sides  to  bring  them  to  the  shape 
required.     The  punch  is  then  worked  down  to  this  point  all 
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around  and  again  entered  in  the  die  a  short  distance  further, 
the  operation  being  repeated  until  the  two  parts  fit  perfectly. 
In  finishing  the  holes  in  the  punch,  after  the  hardening 
process  plugs  are  driven  in  each  of  them  as  shown  in  Fig.  8. 
The  punches  f  still  with  their  ends  pointed  concentric  with 
their  outside  surfaces,  are  fastened  in  position  in  the  upper 
member,  and  the  ram  is  brought  down  until  these  punches 
mark  slight  centers  in  the  top  of  the  brass  plugs,  when  the 
ram  is  again  raised  and  the  punch  J  removed.  The  punch  is 
then  strapped  to  the  faceplate  and  each  of  the  small  plugs  is 


Pig.  7.    A  Good  Example  of  Sub-prese  Construction. 

in  turn  indicated  from  the  prick  punch  marks,  when  it  is 
removed  and  the  hole  is  ground  to  size  with  a  steel  lap 
charged  with  diamond  dust  in  an  internal  grinding  fixture. 
The  stripper  is  fitted  to  the  punch  in  the  usual  manner.  With 
the  parts  thus  made  and  fitted  great  accuracy  is  obtainable. 

A  die  of  the  four-posted  type  is  detailed  in  Figs.  5  and  6, 
Fig.  6  showing  the  lower  member  or  punch  while  Fig.  5  shows 
the  upper  member  or  die.  This  sub-press  is  used  in  making 
the  piece  with  rack  teeth  shown  in  the  upper  right-hand  cor- 
ner of  Fig.  1.  A  slightly  different  method  of  procedure  is 
followed  in  this  case  than  with  the  sub-press  just  described. 
The  punch  and  die  are  finished  before  the  upper  and  lower 
members  are  lined  up  with  each  other.  'R'hen  the  time  comes 
for  doing  this  the  punch  is  entered  in  the  die,  the  two  parts 
being  parallel  with  each  other  as  to  their  faces,  when  bush- 
ings A  are  slipped  over  the  posts  until  they  rest  in  the  bottom 
of  the  cast  counterbores  in  die  holder  D,  Fig.  5.  This  coun- 
terbored  space  has  had  packets  gouged   out  in  the  sides  for 
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PiB.  8.    Plug  for  Centering 
Holes  for  Grinding. 


Pig.  9.    Action  of  Badly -fitting 
Punch  and  Die. 


the  babbitt  to  flow  into  and  lock  with.  The  grooves  shown 
in  the  posts  in  Fig.  4,  are  not  yet  cut  in  Fig.  6,  they, 
being  still  smooth  and  true  as  the  grinding  left  them.  The 
space  C  being  poured  full  of  babbitt  and  allowed  to  cool,  the 
punch  and  die  are  permanently  aligned  with  each  other  with- 
out possibility  of  shifting.  The  posts  are  then  removed  and 
the  spiral  grooves  for  oil  distribution  are  cut  in  them. 

One  of  the  noticeable  points  about  this  die,  as  shown  in 
Fig.  6,  although  the  work  is  so  closely  fitted  in  the  tool 
itself  that  the  eye  is  scarcely  able  to  distinguish  the  con- 
struction, is  the  fact  that  the  section  of  the  cutting  edge 
which  shears  out  the  rack  teeth  is  built  up  of  small  segments. 


each  containing  two  teeth  only,  these  segments  being  dove- 
tailed into  the  larger  piece,  K,.  Each  of  these  small  pieces, 
JTs,  is  secured  by  two  dowels  which  pass  through  from  side  to 
side  of  £"3,  locking  the  parts  firmly  together.  This  costly  and 
difficult  construction  was  necessitated  by  the  demand  for 
accuracy  in  the  spacing  of  the  teeth.  With  the  sectional  con- 
struction shown  the  parts  are  not  affected  sensibly  in  the 
hardening.  That  piece  E^,  may  not  be  warped  out  of  shape; 
it  is  ground  to  size  in  all  its  surfaces,  top.  bottom,  sides  and 
even  in  the  dove-tail,  so  that  when  completed  its  plane  sur- 
faces are  straight  and  parallel.  The  dove-tails  of  the  die 
sections  K^  are  next  machined  to  fit  this  and  inserted,  being 
then  spaced  the  proper  distance  apart.  The  holes  in  E^  are 
then  continued  through  pieces  £"5,  which  are  taken  out  and 
hardened,  and  returned  to  be  dowelled  in  place.  It  will  be 
seen  that  this  die  is  constructed  on  the  sectional  plan  through- 
out. This  makes  it  possible  to  finish  on  the  surface  grinder 
most  of  the  cutting  edges.  Troubles  due  to  distortion  in  hard- 
ening are  thus  entirely  avoided.  The  proper  end  measure- 
ments between  vital  points  in  the  model  are  also  preserved 
by  leaving  a  slight  amount  of  stock  where  two  sections  of  the 
die  come  together,  the  parts  being  ground  away  at  this  point 
until  the  proper  dimensions  are  obtained. 

In  the  few  cases  where  the  grinding  wheel  will  not  finish 
the  cutting  surface,  great  use  is  made  of  diamond  laps,  these 
being  in  the  form  of  steel  sections  of  proper  contour  to  fit 
the  part  of  the  die  they  are  working  in,  these  steel  pieces 
being  charged  with  diamond  dust  and  reciprocated  vertically 


Pig.  10.    Shaving  Die  with  "Nest"  for  liOcatlng  the  Work. 

in  filing  machines,  of  which  a  large  number  are  used  in  this 
shop.  The  little  dove-tail  in  which  part  E-,  is  inserted,  for 
instance,  was  finished  in  this  way.  The  back  of  the  dove-tail 
is  perpendicular  but  the  two  sides  slope  somewhat  from  the 
vertical  forming  a  wedge-shaped  opening  enlarged  toward  the 
rear.  Section  K^  is  then  driven  in  from  the  rear,  finished  off, 
and  ground  with  its  front  face  flush  with  the  rest  of  the  die. 
In  Fig.  7,  which  shows  this  sub-press,  this  little  section  has 
not  yet  been  finished  off,  so  that  it  is  seen  to  project  above 
the  remaining  part  of  the  die. 

This  is  the  first  operation  or  the  blanking  punch  and  die. 
The  pieces  produced  are  afterward  subjected  to  the  action  of 
a  shaving  die,  the  original  blanks  being  left  with  0.002  or 
0.003  stock  for  this  purpose  which  is  trimmed  off  in  the  final 
operation.  The  punch  for  this  first  or  blanking  die  has  the 
rack  section  subdivided  into  four  parts  only,  which  are 
matched  up  carefully  with  the  sectional  die  just  described. 
In  the  shaving  die,  however,  this  punch  is  built  in  sectional 
form  as  described  above  for  the  blanking  die.  so  that  great 
refinement  in  measurements  is  secured. 
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The  sub-press  just  described  is  that  shown  at  the  back  of 
Fig.  4  and  opened  up  in  Fig.  7.  Its  action  is  exactly  identical 
■with  the  smaller  one  just  described;  it  has  all  its  advantages 
and  presents  the  same  deceptive  appearance  of  perfectly  homo- 
geneous surfaces  in  the  punch  and  die  when  it  is  completed. 
In  the  illustration  the  shedder  and  stripper  springs  have 
been  slacked  up  in  oj-der  to  show  the  outlines  of  the  cutting 
edges,  but  this  is  not  the  normal  condition. 

A  feature  of  the  shaving  die  system,  to  which  reference 
has  been  made,  is  the  use  of  a  "nest"  to  locate  the  work.  In 
this  trimming  operation  the  punch  is  in  the  upper  member 
and  the  die  in  the  lower  one.  On  the  surface  of  the  die,  of 
which  an  example  is  shown  in  Fig.  10,  are  placed  steel  guid- 
ing plates,  f7i  and  C/,,  which  form  the  nest  referred  to.  They 
have  their  edges  shaped  to  the  outline  of  the  piece  to  be 
•operated  upon  and  they  are  pressed  inward  by  flat  springs  W 
at  the  outer  edge,  being  allowed  a  slight  lateral  movement 
although  retained  from  sidewise  displacement  by  shoulder 
■screws  T.  The  holes  through  which  these  screws  pass  are 
slotted  to  permit  this;  the  end  of  the  slot  limits  the  inward 
movement  of  the  plate.     As  shown  in  the  enlarged  views,  Figs. 


11  and  12,  the  inner  edges  of  these  plates  are  bevelled  backward 
■so  as  to  form  a  recess  in  which  the  work  may  be  located. 
The  descent  of  the  punch  forces  the  plates  out,  which,  as 
they  are  displaced,  still  guide  the  work  so  that  it  is  properly 
•centered  over  the  die.  These  beveled  edges  of  the  plates 
have  the  further  advantage  of  curling  the  chip  out  of  the  way 
where  it  does  not  clog  the  tool  and  may  be  easily  cleaned  off. 
The  shedder  coming  up  from  below  and  removing  the  work, 
closes  the  lower  opening  effectively  so  that  the  whole  device 
is  chip  tight. 

Even  greater  accuracy  is  advisable  in  the  fitting  of  the 
punch  and  die  in  this  shaving  sub-press  than  is  necessary  in 
that  used  for  blanking  only,  if  it  is  desired  to  produce  clean 
work  free  from  burrs.  The  necessity  for  this  will  be  appre- 
•ciated  upon  examining  Fig.  9,  which  shows  in  magnified 
form  the  action  of  the  cutting  edges.  If  the  punch  J  does 
not  match  up  closely  with  the  edge  of  die  it,  the  stock  is 
bent  upward  leaving  a  sharp  burr,  while  the  punch  impresses 
the  outline  of  its  cutting  edge  on  the  top  surface  of  the  blank. 

Mr.  Haney,  the  general  manager  of  the  Sloan  &  Chace  Mfg. 
Co.,  has  ambitions  for  this  branch  of  the  firm's  product  which 
are  by  no  means  modest.  It  is  his  aim  to  build  the  greater 
part  of  the  dies  made  in  this  country  for  purely  manufactur- 
ing purposes.  The  idea  of  having  the  tool  work  of  a  manu- 
facturing firm  done  by  an  outside  party  has  a  number  of  com- 
mendable features  about  it.  Suppose  a  new  concern  is  about 
to  enter  in  business  as  a  manufacturer  of  typewriters.  There 
has  to  be  an  enormous  initial  expense  for  tools  and,  as  a  part 
of  it,  the  buying  of  a  great  many  costly  machines,  the  estab- 
lishment of  a  large  toolmaking  department,  together  with 
the  hiring  and  organization  of  an  efficient  toolmaking  force — 
an  exceedingly  difficult  undertaking.  In  general  it  entails  an 
amount  of  worry  and  expense  which  can  only  be  appreciated 
by  those  who  have  been  unfortunate  enough  to  have  actually 
met  'these  conditions.  Where  It  is  not  necessary  to  have  a 
larger  toolroom  equipment  and  organization  than  is  required 
for  keeping  tools  in  repair  and  for  making  occasional  addi- 
tions to  the  line  as  slight  changes  are  made,  a  large  part  of 
the  time,  expense,  and  worry  might  be  avoided.  This  is 
where  the  independent  toolmaking  firm  has  its  strong  hold. 
Filling  orders  for  a  great  number  of  different  concerns,  they 
can  have  a  nearly  constant  volume  of  business,  a  constantly 
used  equipment  of  fine  machinery,  and  an  efficient  corps  of 
diemakers,  working  under  the  assurance  that  their  jobs  are 
permanent  ones;  this  would  not  be  the  case  were  they  work- 
ing for  a  new  firm  just  starting  in  business,  who  then  require 


many  more  men  in  making  these  tools  than  they  will  to  keep 
them  in  repair  and  make  occasional  changes. 

It  is  evident  that  manufacturers  have  begun  to  look  at  the 
matter  in  this  light,  for  the  firm  of  which  we  are  speaking 
has  more  of  this  work  on  hand  at  the  present  time  than  it 
can  attend  to,  some  of  their  contracts  being  of  a  size  that  is 
startling  both  as  to  the  number  of  tools  and  their  money 
value.  The  only  factor  which  hinders  a  rapid  growth  of  this 
business  to  many  times  its  present  size  is  the  fact  that  it 
has  so  far  been  exceedingly  difficult  to  get  men  who  are  capa- 
ble of  doing  the  work  that  is  required  of  them.  Almost  all 
of  the  workmen  have  learned  the  business  in  this  shop,  some 
of  them  having  been  there  for  many  years.  Of  the  many 
who  have  come  in  response  to  advertisements  and  in  the  or- 
dinary course  of  their  wanderings,  only  a  few  have  been 
found  who  are  able  to  meet  the  demands  made  upon  them. 
The  firm  is  preparing  in  the  near  future  to  institute  an  ap- 
prenticeship system  with  the  hope  of  educating  bright  boys 
to  be  capable  and  efficient  diemakers. 
*     •     • 

STRAIGHTENING  RACKS  MADE  FROM  COLD 

ROLLED  STEEL. 
The  phenomenon  of  skin  tension  in  cold  rolled  steel  is  one 
with  which  all  shop  men  are  familiar.  This  process  of  work- 
ing the  steel  develops  permanent  stresses  in  the  outer  portion 
of  the  metal,  and  if  this  outer  portion  is  taken  off  on  one 
side  of  a  square  bar,  for  instance,  the  stresses  in  the  opposite 
and  untouched  side  will  be  sufficient  to  draw  the  stock  into 
an  arc  of  a  circle.  This  condition  is  met  with  in  cutting 
racks  in  square  cold-rolled  stock,  a  practice  in  common  use 
at  the  present  time,  since  it  avoids  the  necessity  for  planing 
the  four  sides  of  the  work  as  would  have  to  be  done  if  ma- 
chinery steel  were  used.  After  the  teeth  are  cut  in  these 
racks,  they  are  so  distorted  that  drastic  treatment  has  to  be 
applied  to  bring  them  back  to  a  condition  in  which  they  are 
fit  for  use. 


FRONT  VIEW  .VatM„,ry.  y.r. 

Fig.  1.    straightening  Cold-rolled  Racks  in  the  Milling  Machine. 

Fig.  1  Shows  the  principle  of  a  device  for  this  purpose 
which  has  been  used  for  some  time  by  the  R.  K.  Le  Blond 
Machine  Tool  Co.,  Cincinnati,  Ohio. 

A  plain  miller,  which  stands  near  the  rack  cutter,  is  made 
use  of.  An  arbor  is  mounted  in  the  spindle,  carrying,  ordi- 
narily, three  gears.  A,  B,  C,  of  the  pitches  most  commonly  used. 
On  the  table  is  clamped  a  channel  casting  D,  which  is  provid- 
ed with  four  slots  in  each  side,  in  which  may  be  placed  the 
rollers  E,  which  are  made  of  about  the  dimensions  shown.  The 
use  of  the  device  will  be  readily  apparent.  The  rolls  are 
dropped  into  place  at  such  a  distance  apart  as,  best  suits  the 
work  in  hand,  and  are  brought  in  line  with  the  proper  gear 
on  the  arbor,  which  is  then  located  centrally  between  the  two 
rollers.  The  rack  is  now  fed  in  between  the  rollers  and  the 
gear,  and  the  table  is  brought  up  until  pressure  enough  is  ex- 
erted on  the  rack  to  straighten  it.  The  spindle  is  revolved 
slowly  and  the  rack  feeds  through  and  is  bent  back  into  shape 
again  by  the  pressure  between  the  rolls  and  the  pinion.  The 
gears  A,  B  and  G  are  so  proportioned  that  they  bear  on  the 
tops  of  their  teeth  as  well  as  on  their  sides.  This  prevents 
stretching  the  racks  when  in  mesh  with  the  gears.    Were  this 
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not  so,  the  wedging  action  of  the  gear  teeth,  under  heavy 
pressure,  would  spread  the  rack  teeth  and  increase  the  pitch, 
lengthening  the  rack  to  some  degree  at  least. 

AVhile  this  arrangement  worked  well  on  small  racks,  when 
it  came  to  the  heavier  ones  the  straightening  imposed  a  strain 
of  several  tons  on  the  spindle,  and  it  took  about  3  horsepower 
to  drive  the  work  through  the  rolls.  This  was  too  severe 
service  to  give  the  miller,  and  a  special  machine  was  there- 
fore designed,  working  on  the  same  principle  but  better 
adapted  for  its  intended  use.  The  machine  consists  essen- 
tially of  a  bed  A  (mounted  on  suitable  legs  of  ordinary  pat- 
tern) to  which  is  cast  the  bracket  B  carrying  the  jnain  spindle 
C  of  the  machine;  the  bracket  in  its  design  resembles  the 
column  of  a  Stiles  pattern  punch  press.  At  D  is  a  block 
adjustable  for  the  desired  height  through  hand  wheel  E 
and  the  attached  gear  train  F  G  and  elevating  screws  E. 
These  elevating  screws  run  in  nuts  seated  in  counterbores  in 
the  bed  of  the  machine.  Pulleys  J  J.  driven  in  opposite  direc- 
tions by  open  and  crossed  belts  at  suitable  speed  for  the  work 
being  done,  run  loosely  on  shaft  K ;  either  of  them,  however, 
may  be  clutched  to  the  shaft  by  moving  handle  L  to  the  right 


ENDURANCE  RECORD  OF  TAPS. 

In  a  comment  on  the  endurance  record  for  taps  which  ap- 
peared in  the  November  issue,  Samuel  Hall's  Sons,  New 
York,  say  that  they  have  an  average  of  a  %-inch  tap  tapping 
10.400  nuts  %-inch  thick;  and  a  1-inch  tap  tapping  9,300  nuts 
1-inch  thick. 

William  H.  Haskell  Mfg.  Co.,  Pawtucket,  R.  I.,  say;  "We 
do  not  think  that  the  number  of  holes  tapped  as  mentioned 
by  your  correspondent  is  exceptional,  as  we  should  consider, 
that  unless  a  tap  of  the  size  mentioned  tapped  a  considerably 
larger  number  of  holes  than  is  mentioned  by  you.  that  the 
tap  was  faulty.  We  know  that  our  taps  tap  more  than  10,000 
holes,  but  how  many  more,  we  cannot  tell." 

The  Boston  Bolt  Co.,  Boston,  Mass.,  say  they  would  not 
consider  that  these  taps  did  any  specially  large  amount  of 
work  inasmuch  as  10,000  holes  in  cast  iron  is  not  much  work 
for  a  tap  to  do.  Their  explanation  is  that  under  favorable 
conditions  a  tap  should  tap  at  least  25,000  nuts  of  wrought 
iron,  and  they  imply  that  the  same  tap  should  be  good  for  a 
greater  number  of  holes  in  cast  iron  than  in  wrought   iron. 


)  ROLLS 

Fig.  2.    Machine  for  Straightening  Cold-roUed  Steel  Backs. 


Jtaeiviary,  S.T, 


or  left,  as  may  be  desired.  This  handle  operates  an  internal 
clutch  similar  in  construction  to  the  well-known  device  used 
on  the  double  back  gears  of  the  Le  Blend  milling  machine. 
To  shaft  K  is  keyed  a  worm,  which  in  turn  drives  worm 
wheel  0  and  through  it  spindle  C.  On  the  end  of  the  spindle 
may  be  mounted  any  one  of  the  gears  P,  which  are  made  in 
pitches  ranging  from  5  to  14  to  agree  with  the  rack  which 
is  to  be  straightened.  Rollers  Q,  which  furnish  a  support  for 
the  rack,  revolve  in  seats  in  block  D  in  a  manner  exactly 
similar  to  the  device  illustrated  in  Fig.  1.  As  in  the  previous 
case  four  different  slots  are  provided  so  that  the  distance 
between  the  rolls  may  be  varied  to  suit  the  stiffness  of  the 
rack  being  straightened.  The  operator  stands  at  the  right  of 
the  machine  in  Fig.  2  with  his  hand  on  the  controlling  lever 
L  and  runs  the  rack  back  and  forth,  bringing  up  the  rolls 
meanwhile  with  the  handwheel  E  until  the  rack  has  been 
straightened.  The  handwheel  is  graduated  in  thousandths  of 
an  inch  to  allow  the  wheel  to  be  brought  to  the  same  point 
each  time  when  running  through  a  lot  of  similar  racks.  The 
details  of  this  device,  which  are  very  well  worked  out.  can 
easily  be  gathered  from  a  study  of  the  drawings,  which  are 
shown  in  Fig.  2  complete  in  every  respect  save  that  the  dimen- 
sions are  omitted. 


"The  number  of  holes  we  could  tap  probably  depends  upon 
the  quality  of  the  stock,  on  the  temper  of  the  tap.  and  also 
how  much  stock  the  tap  has  to  remove.  We  should  not  be 
surprised  if  under  some  conditions  a  1-inch  tap  would  tap 
40,0uu  nuts.  We  have  no  exact  data  to  which  we  can  refer 
but  certainly  if  a  tap  did  not  tap  10,000  pieces  we  would 
consider  it  inferior." 

The  Garland  Nut  &  Rivet  Co.,  Pittsburg,  Pa.,  say  that  in 
tapping  iron  and  steel  nuts  they  could  not  approach  the  rec- 
ord made  by  Mr.  Sallow's  taps. 

The  Graham  Nut  Co.,  Pittsburg,  Pa.,  say  the  tapping  of 
nuts  is  largely  regulated  by  the  speed  of  the  tap  and  conse- 
quently the  tap  sometimes  suffers  on  that  account.  They 
consider  about  5,000  inches  a  good  average  for  nut  taps. 
This  would  be  equal  to  about  two-thirds  the  record  made  by 

Mr.  Sallow's  taps. 

*     *     * 

The  excellence  of  the  design  of  the  sister  ships  Lusitania 
and  ilaxiretania  of  the  Cunard  Steamship  Co.  is  made  pub- 
licly evident  from  the  fact  that  the  company  has  been 
awarded  a  grand  prize  for  these  models  at  the  Milan  Exposi- 
tion. The  prize  awarded  extended  also  to  other  models  of  the 
company's  well-known  steamers. 
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ADJUSTABLE  FORMER  FOR  BEVEL  GEAR 
PLANING. 


It  is  a  well-known  fact  that  in  order  to  correctly  plane  the 
teeth  of  a  bevel  gear  the  cutting  point  of  the  tool  should 
work  toward  the  apex  of  the  pitch  cone.  Bevel  gear  planers 
are  built  on  this  principle,  the  tool  rest  slide  being  hinged  at 
one  end  in  the  apex  of  the  pitch  cone  of  the  gear  being  cut 
(or  at  least  arranged  so  that  the  tool  will  travel  toward  that 
point),  the  other  end  being  supported  on  a  former  which 
determines  the  shape  of  the  tooth.  This  principle  is  Illus- 
trated in  Fig.  1.  A  convenient  method  of  cutting  ordinary 
bevel  gears  by  the  use  of  a  comparatively  small  number  of 
formers  is  described  in  the  following  paragraphs. 


JtaeJtlturJf.y.r. 
The  Principle  of  the  Bevel  Gear  Pla 

Bearing  in  mind  the  fact  that  to  a  given  circle  there  corre- 
sponds one  and  only  one  shape  of  involute,  one  can  readily 
see  by  referring  to  Fig.  2  that  g,  pair  of  formers,  one  for  the 
upper  and  one  for  the  lower  side  of  the  tooth,  would  serve  for 
all  gears  if  they  could  be  set  at  any  desired  distance,  H,  from 
the  apex  of  the  pitch  cone.  If  the  shape  of  the  tormf»r  is  the 
same  as  that  of  a  gear  tooth  whose  pitch  radius  is  R,  it  will 
be  suitable  for  cutting  the  bevel  gear  indicated  by  a  full  sec- 
tion, as  the  curvature  of  the  gear  tooth  will  be  reduced  from 
the  curvature  of  the  former  in  the  same  proportion  as  R  is  to 
r;  but  a  bevel  gear  of  any  other  pitch  cone  angle  and  number 
of  teeth,  for  instance  the  one  shown  in  part  only,  having  a 
pitch  cone  angle  A,,  can  be  cut  with  the  same  former,  if  only 
this  former  be  set  in  the  new  pitch  cone  at  such  a  distance, 
H„  from  the  apex  that  the  new  pitch  radius.  R.  is  the  same 
that  it  was  before.  The  number  of  teeth  in  either  of  the  gears 
is  immaterial  so  long  as  the  templet  is  long  enough.  A  long 
tooth  will  use  the  whole  of  the  templet  from  a  to  ft,  as  shown 
in  Fig.  1,  while  a  shorter  tooth,  such  as  that  represented  as 


Flgr.  2.    Planing  Gears  of  Different  Angles  with  the  same  Former. 

being  cut,  -will  only  use  as  much  of  the  former  as  is  indicated. 
As  stated,  it  would  be  possible  for  one  former  to  cover  the 
whole  range  of  pitch  cone  angles  A,  but  since  on  any  given 
machine,  distance  H  has  but  a  limited  variation,  this  necessi- 
tates a  series  of  formers  in  order  to  include  all  the  gears 
capable  of  being  cut  on  the  machine.  Suppose  we  have  a 
machine  on  which  a  former  can  be  set  between  30  and  45 
inches  from  the  apex.  Let  H  and  ff,  in  Fig.  2  represent  these 
two  extremes  of  distance,  respectively.     It  is  apparent  from 

R 
this  diagram  that  —  =  tan  A.   If  2  inches  is  the  smallest  value 

H 


for  R  to  be  used  on  this  machine  we  can,  by  using  it  in  the 
above  formula  with  different  values  of  H  between  30  and  45, 
obtain  the  corresponding  values  of  A  which,  when  laid  out  on 
the  diagram.  Fig.  4,  will  be  represented  by  the  curve  c  d.  This- 
diagram  has,  however,  been  extended,  giving  a  minimum  value- 
to  H  of  20  inches  and  a  maximum  value  of  55  inches. 
In  a  similar  way  all  the  other  curves  are  found,  the- 
values  of  R  for  each  succeeding  one  being  chosen  so  that 
each  curve  intersects  the  45-inch  line  at  about  the  same  value 
for  the  pitch  angle  that  the  preceding  curve  intersects  the 
30-inch  line,  thus  always  co/ering  the  field  between  30  inches 
and  45  inches,  the  assumed  limits  of  the  machine. 

Take,  for  example,  a  bevel  gear  with  a  pitch  angle  of 
30  degrees;  according  to  the  diagram  the  21-inch  former,  or  a 
former  made  for  a  radius,  R  ^  21  inches,  is  the  one  to  be 
used,  and  the  reading  of  the  diagram  shows  that  it  should 
be  set  about  36%  inches  from  the  apex.  If  the  machine  al- 
lows a  shorter  or  longer  adjustment  of  the  former  than  that 
assumed  above,  the  31i,->^inch  former  at  about  54  inches  or  the 
14-inch  former  at  2414   inches  from  the  apex  would  give  the 


Fig.  3.    Gear  Planer  Arranged  ^pith  Adjustable  Former. 

same  tooth  form.  When  the  pitch  radius  of  the  former  ex- 
ceeds 200  inches  the  involute  for  any  ordinary  pitch  of  tooth 
is  practically  a  straight  line,  and  a  former  laid  out  accord- 
ingly may  be  set  at  any  distance  from  the  apex. 

In  the  above  remarks  involute  formers  only  have  been  con- 
sidered. Owing  to  the  fact  that  the  cycloidal  curves  vary  not 
only  with  the  pitch  radius,  but  with  the  pitch  as  well,  and 
consequently  with  the  number  of  teeth  In  the  gear,  a  simple 
diagram  as  shown  above  cannot  be  obtained  for  cycloidal 
formers.  ' 

Fig.  3  shows  a  tool  slide  and  its  controlling  mechanism  on 
a  Gleason  gear  planer.  At  A  is  the  apex  of  the  pitch  cone  of 
the  gear,  the  point  toward  which  the  tool  B  always  travels. 
C  is  the  reciprocating  slide  on  which  the  tool  is  mounted.  At 
D  is  the  block  carrying  ithe  former  roller  which  follows  the 
outline  of  former  E;  F  is  the  support  for  the  former.  Both  F 
and  D  are  readily  adjustable  between  the  limits,  in  this  ma- 
chine, of  30  and  45  inches,  as  explained  above.  Counterbalance 
H  supports  a  post  and  short  track  on  which  runs  roller  O 
attached  to  the  support  for  the  cutter  slide.  This  serves  to 
take  a  large  part  of  the  weight  of  the  mechanism  off  of  the 
former,  thus  making  the  guided  parts  more  sensitive  and 
easily  handled. 

[The  scheme  described  above  by  our  contributor  allows  the 
use  of  a  smaller  number  of  formers  than  would  otherwise  be 
necessary  and  practically  makes  allowance  for  the  errors  that 
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■would  be  introduced  in  cutting,  in  the  usual  way,  a  gear 
whose  pitch  angle  was  about  half-way  between  those  of  the 
two  nearest  formers.  So  far  as  we  know,  however,  the  make 
of  planer  to  which  this  idea  may  be  applied  is  not  built  at  the 
present  time  in  such  a  way  that  the  distance  from  the  former 
to  the  apex. is  adjustable.  The  machine  shown  in  Fig.  3,  on 
which  the  idea  worked  very  nicely,  is  evidently  of  an  old 
design.  In  the  later  machines,  as  we  understand  the  matter, 
dimension  H  in  Fig.  2  is  constant  for  any  given  machine,  and 
the  formers  are  made  to  fit  this  dimension,  being  cut  in  a 
generating  machine  by  a  milling  cutter,  on  a  spindle  which 
i^  pivoted  to  swing  about  the  apex  of  the  pitch  cone  in  the 
same  way  that  the  tool  slide  does. — Editor.] 
*  *  * 
Aluminum  may  within  the  near  future  enter  into  serious 
competition  with  copper  for  the  transmission  of  electricity  for 


THE  WORLD'S  SUPPLY  OF  IRON  ORE. 
Some  time  ago  a  prominent  Scandinavian  metallurgist  pre- 
dicted a  famine  in  iron  ore  in  about  100  years'  time.  In  the 
United  States  this  famine  was  to  occur  within  thirty  or  forty 
years  at  the  present  rate  of  consumption.  This,  however,  was 
not  founded  on  a  basis  of  the  consideration  of  all  the  facts  in 
the  case.  There  is  in  existence  a  great  amount  of  iron  ores  at 
the  present  time  not  considered  worth  using,  because  of  their 
impurities.  In  the  future,  however,  if  the  supply  of  the  purer 
iron  ore  now  used  should  prove  to  become  less  abundant,  it  is 
safe  to  predict  that  these  ores  will  be  largely  used  to  make  up 
the  world's  supply.  This  is  true  no  less  of  America  than  of 
Europe.  A  number  of  mines  were  closed  thirty  or  forty  years 
ago  in  England  because  cheaper  and  better  iron  ore  cut  them 
out  of  the  market,  but  when  this  supply  of  cheaper  and  better 
ore  will  be  exhausted,  the  old  mines  will  most  certainly  be 


Pitch  Angle 
Diagram  for  Selecting  Formers. 


lighting,  traction  and  power  purposes.  "ttTiile  the  electrical 
conductivity  of  aluminum  is  only  63  per  cent  of  that  of  cop- 
per, the  specific  gravity  of  the  metal  is  less  than  one-third 
of  that  of  copper,  and  thus  conducting  wires  of  aluminum, 
although  of  larger  sectional  area  than  those  of  copper  with 
«qual  conductivity,  will  still  be  less  than  one-half  the  weight 
of  the  latter.  It  follows,  therefore,  that  even  if  the  price  of 
aluminum  were  double  that  of  copper,  which  it  is  not,  a  bare 
conductor  made  of  aluminum  would  still  be  somewhat  cheaper 
than  the  copper  conductor.  "With  insulated  conductors  there 
will  be  some  difference  owing  to  the  additional  insulation 
material  made  necessary  by  the  larger  area  to  be  covered. 
— Practical  Engineer. 


reopened.  An  English  metallurgist  claims  that  three  counties 
in  England  would  supply  that  country  at  the  present  rate  of 
consumption  with  ore  for  200  years,  and  that  considering  all 
the  iron  ore  possible  to  be  used.  Great  Britain  would  have 
enough  to  last  for  1,000  years  without  importation,  provided 
that  the  consumption  would  not  rise  above  the  present  rate. 
Probably  similar  statements  would  be  true  of  the  United 
States,  and  it  is  in  all  likelihood  too  early  to  commence  to  con- 
template what  to  do  when  the  world's  supply  of  iron  is  ex- 
hausted. Methods  are  constantly  being  perfected  for  cheaper 
ore  reduction,  and  while  the  quality  of  ore  which  will  be  used 
in  the  future  may  be  poorer,  the  price  of  iron  itself  need  not 
necessarily  rise  to  any  great  extent. 
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DRILL  JIGS. -2. 

E.  B.  MARKHAM. 

Holding  Devices. — It  is  necessary  to  hold  the  work  solidly 
in  the  jig  without  any  chance  of  its  changing  location. 
Should  the  location  change  after  one  or  more  holes  are  drilled, 
and  before  all  are  drilled,  it  would  cause  a  variation  that 
would  in  all  probability  spoil  the  piece  of  work.  When  but 
a  few  pieces  are  to  be  drilled  with  a  jig  it  is  not  generally 
considered  advisable  to  make  jigs  with  fastening  devices,  the 
work  being  held  in  place  with  a  clamp,  as  shown  in  Fig.  7. 
In  order  to  do  away  with  any  possibility  of  change  of  loca- 
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Means  for  Holding  "Work  in  Drill  Jigs. 

tion,  a  pin  is  forced  through  the  jig  hole  and  the  hole  in  the 
work  after  drilling  the  first  hole.  If  many  holes  are  to  be 
drilled  in  a  piece  it  is  advisable  to  have  two  pins.  After 
drilling  a  hole  in  one  end  of  the  piece,  force  in  a  pin,  then 
drill  a  hole  in  the  opposite  end,  and  place  a  pin  in  this  hole, 
as  shown  in  Fig.  8.  The  pins  in  opposite  ends  of  the  piece 
will  prevent  its  slipping  when  the  rest  cf  the  holes  are  drilled. 
Many  different  forms  of  fastening  devices  are  provided,  the 
design  depending  on  the  class  of  work.  One  of  the  most  posi- 
tive methods  consists  of  a  screw  which  passes  through  a 
stud  or  some  elevation  on  the  jig,  and  presses  against  the 
work,  forcing  it  against  the  locating  points,  or  stops,  as  they 
are  called.     The  screw  may  have  a  knurled  head,  as  shown 
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Means  for  Clamping  Work  In  DrUl  Jigs 


in  Fig.  9,  or  a  thumbscrew  may  be  used,  Fig.  10.  Some- 
times it  is  necessary  to  exert  greater  pressure  than  can  be 
applied  by  means  of  a  screw  of  the  ordinary  form.  Then,  it 
is  possible  to  make  a  screw  with  a  round  head,  drill  a  hole 
through  it,  and  through  this  hole  pass  a  piece  of  wire  as 
shown  in  Fig.  11.  By  this  screw  sufficient  pressure  can  be 
applied.  When  it  is  necessary  to  e-\ert  a  greater  amount  of 
power  than  would  be  possible  by   the   use   of   a   pin   of  the 


length  shown  in  Fig.  11,  one  may  be  used  that  will  slide 
freely  in  a  hole  in  the  head  of  the  screw.  A  ball  placed  on 
each  end  prevents  its  falling  out.  By  getting  the  full  length 
of  the  pin  on  one  side  of  the  screwhead  as  shown  in  Fig.  12, 
a  much  greater  amount  of  power  is  obtained.  At  times  the 
stud  which  supports  the  screw  may  interfere  with  the  placing 
of  the  work  in,  or  the  removal  of  the  work  from  the  jig,  or  it 
might  be  necessary  to  turn  the  screw  for  a  considerable  dis- 
tance each  time  the  work  was  placed  in  or  taken  out  of  the 
jig.  In  such  cases  a  stud  could  be  provided  that  could  be 
removed  from  the  jig  when  the  screw  was  relieved  of  its  ten- 
sion against  the  piece  of  work.  Such  a  stud  is  shown  in 
Fig.   13. 

The  more  common  method  of  fastening  work  is  by  means 
of  a  cam  of  suitable  form.  Cams  of  the  ordinary  design 
are  net  as  powerful  as  the  screw,  but  they  have  the  advantage 
of  being  more  quickly  operated,  and  in  the  case  of  light  work 
where   but   little  strength   is   required,   they  answer   the   pur- 


Fig.  13.    Clamp  Screw  Mounted  in  Removable  Stud. 

pose  much  better.  The  designer  should  bear  in  mind  that  a 
few  seconds'  time  saved  on  each  piece  of  work  amounts  to 
a  large  saving  in  a  day  when  a  number  of  hundred  pieces  are 
placed  in  and  taken  out  of  a  jig.  And  in  these  days  of  compe- 
tition every  means  of  saving  time  consistent  with  quality  of 
work  should  be  considered.  When  the  wxirk'  bears  against 
two  points — one  on  the  side  and  one  on  the  end — the  cam 
should  be  designed  so  that  its  travel  against  the  work  will 
force  it  against  both,  rather  than  away  from  one.  Fig.  14 
shows  a  piece  of  work  held  by  a  cam  which,  by  means  of  the 
handle,  forces  the  work  inward  and  in  the  direction  of  the 
arrow,  thus  holding  it  against  the  locating  pins  a  a  and  the 
end  stop  6.  In  order  to  get  as  much  pressure  as  possible  with 
a  cam,  it  is  necessary  to  have  the  portion  that  bears  against 
the  work  when  it  is  against  the  locating  surfaces  nearly  con- 
centric with  the  screw  hole.  This  being  the  case,  it  is  obvious 
that  the  pieces  must  be  very  nearly  of  one  size,  while  in  the 
case  of  a  screw  binder  any  amount  of  variation  may  be  taken 
care  of.  Thus  it  will  be  seen  that  a  screw  may  he  used  where 
a  cam  would  not  answer.  However,  it  is  advisable  to  use  a 
cam  in  preference  to  a  screw  when  possible,  but  at  times  the 
piece  of  work  may  be  subjected  to  repeated  jars  which  would 
tend  to  turn  a  cam,  thus  loosening  the  work.  In  such  cases 
a  screw  is  preferable.  If  a  cam  would  be  in  the  way  when 
putting  in  or  taking  out  work,  it  may  be  made  removable  as 
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Cam  Clamp  for  Drill  Jigs. 

shown  in  Fig.  15.  At  times  a  tapered  piece  of  steel  in  the 
form  of  a  wedge  may  be  used  to  hold  work,  as  shown  in 
Fig.  16. 

When  many  pieces  are  to  be  drilled  in  a  jig  made  in  the 
simple  form  shown  in  Fig.  17,  the  drill  wears  the  walls  of  the 
holes,  enlarging  them  sufficiently  to  render  accuracy  out  of 
the  question.  Where  jigs  are  to  be  used  enough  to  cause 
this  condition,  the  stock  around  the  walls  of  the  hole  may  be 
hardened,  if  the  jig  is  made  from  a  steel  that  will  harden. 
If  made  from  machinery  steel,  the  stock  may  be  casehardened 
sufficiently  to  drill  a  large  number  of  pieces  without  the  walls 
wearing  appreciably.  This,  however,  would  not  answer  when 
accuracy  is  essential,  as  the  process  of  hardening  would  have 
a  tendency  to  change  the  location  of  the  holes. 

When  the  jig  is  to  be   used  for  permanent  equipment,   or 
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where  many  holes  are  to  be  drilled,  it  is  customary  to  pro- 
vide bushings — guides — made  of  tool  steel  and  hardened. 
These  are  ground  to  size  after  hardening,  and  being  concen- 
tric, may  be  replaced,  when  worn,  by  new  ones  of  the  proper 
size.  It  is  the  common  practice  to  make  bushings  for  drill 
jigs  on  the  same  general  lines  as  shown  in  Fig.  18,  the  upper 
end  being  rounded  to  allow  the  drill  to  enter  the  hole  readily. 


Fig.  16.    Wedge  Acting:  as  Clamp  in  Drill  Jig. 

A  head  is  provided,  resting  on  the  surface  of  the  jig;  the  por- 
tion that  enters  the  hole  in  the  jig  is  straight,  and  is  ground 
to  a  size  that  insures  its  remaining  securely  in  place  when  in 
use. 

If  the  hole  is  suflSciently  large  to  admit  a  grinding  wheel, 
it  is  ground  to  size  after  hardening.  In  such  cases  it  is,  of 
course,  necessary,  to  leave  the  hole  a  trifle  small — 0.004  inch — 
until  it  is  ground.  If  the  hole  is  not  large  enough  to  allow 
of  grinding,   or  if   there   is   no  means   at   hand   for   internal 
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Fig.  17.    Simple  Form  of  Drill  Jig  without  Bushings. 

grinding,  the  hole  may  be  lapped  to  size  by  means  of  a  cop- 
per lap,  using  emery  or  other  abrasive  material,  mixed  with 
oil.  When  the  hole  is  to  be  lapped  rather  than  ground,  leave 
a  smaller  amount  of  stock  to  be  removed  by  the  operation, 
say  0.001  inch  or  0.0015  inch.  After  grinding  or  lapping  the 
hole  to  size,  place  the  bushing  on  a  mandrel  and  grind  the 
outside  until  it  is  a  pressing  fit  in  the  hole.  While  on  the 
mandrel  be  sure  to  grind  the  under  portion  of  the  head,  a. 
Fig.  IS,  to  insure  its  being  true  with  the  body.     Before  start- 
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BU3hiDgs  for  Drill  Jigs. 

ing  to  grind  the  outside  of  the  bushing,  test  the  mandrel  for 
truth.  This  should  be  done  after  placing  the  bushing  on  it 
rather  than  before. 

It  is  the  custom  in  some  shops  to  make  the  outer  portion  of 
bushings  tapered,  as  shown  in  Fig.  19.  Unless  there  is  a 
sufiScient  reason  for  so  doing,  this  is  to  be  avoided,  as  the 
operation  of  making  a  tapered  hole,  unless  it  is  bored  on  the 
taper  with  an  inside  turning  tool,  is  not  likely  to  produce  a 
hole,  the  axis  of  which  is  at  the  desired  angle  to  the  surface 
of  the  jig.     The  outer  portion  of  the  bushing  can  easily  be 


ground  to  the  desired  taper,  but  there  is  the  liability  of  a 
particle  of  dust  getting  in  the  hole  when  placing  the  bushing 
in  the  jig.  A  tapered  bushing,  in  order  to  get  the  proper 
taper,  necessarily  costs  a  great  deal  more  than  a  straight  one, 
and  cannot  answer  the  purpose  any  better,  and  probably  not 
as  well. 

THE  AUTOMOBILE  SALESMAN  AND  HIS  GOODS. 

A.  P.  PRESS. 

I  send  you  a  little  yeast  to  lighten  up  the  heavy  matter; 
not  that  it  is  indigestible,  but  even  a  mechanic  has  more 
"wheels"  than  he  can  digest,  sometimes.  I  am  well  aware  that 
this  is  out  of  your  line,  and  if  you  wish  to  throw  it  back  on 
me,  do  not  be  afraid  to  do  so;  there  will  be  no  hard  feelings. 

You  will  remember  I  wrote  you  a  year  or  two  ago  about  the 
automobile  (steam)  salesman,  and  his  expanding  valve  that 
kept  the  steam  on  the  engine  at  any  desired  pressure,  regard- 
less of  what  the  boiler  might  indicate,  and  also  about  his 
dividing  line  in  the  center  of  the  boiler,  so  that  if  one-halt 
burned  out,  you  had  the  other  half  to  come  home  on.  I  came 
across  him  again  the  other  day;  he  was  seated  in  a  good-look- 
ing car  of  a  well-known  make,  in  the  midst  of  an  admiring 
crowd  to  whom  he  was  extolling  the  virtues  of  the  "auto." 

"You  see,  boys,  it  is  like  this.  This  car  ain't  a  circumstance 
to  some  of  the  new  ones  we  are  putting  out,  and  while  I  ain't 


allowed  to  say  much  about  it,  I  will  say  this:  Our  new 
model  for  190S  is  fitted  with  a  chuck  on  the  end  of  the  engine 
shaft  with  lathe  and  mill  attachment,  so  that  no  matter  what 
happens,  all  you  have  to  do  is  to  put  the  drill  in  the  same  and 
make  your  own  repairs,  wherever  you  may  be.  Oh!  I  forgot 
to  tell  you:  there  is  a  vise,  too,  on  the  end  of  the  tonneau. 
You  see  it  makes  you  absolutely  independent  of  any  garage 
or  machine  shop.  Then,  the  hydraulic  cushions  are  new 
things " 

"Pneumatic,  you  mean,  don't  you?" 

"No!  No!  I  mean  hydraulic.  Each  cushion  is  made  water- 
tight and  pumped  up  full.  It  makes  the  nicest  seat  you  ever 
saw  in  your  life.  Then,  it  is  connected  with  the  cooling  sys- 
tem from  the  radiator,  so  it  keeps  the  seat  cool  in  summer 
and  warm  in  winter.  I  tell  you  what,  it  is  great.  Then,  there 
is  another  one;  we  ain't  saying  much  about  it  yet;  it  is  for 
use  out  on  the  western  prairies.  It  is  fitted  up  with  a  corn- 
shelling  and  bobbin-winding  attachment.  There  is  one  farmer 
boy  who  has  half  paid  for  his.  going  around  to  houses  and 
winding  up  bobbins  at  five  cents  per  spool. 

"One  of  the  'freaks'  that  we  built  on  a  special  order  is  for 
a  chicken  fancier,  who  wanted  to  get  clear  of  using  gasoline. 
There  is  a  large  coop  placed  on  the  rear  of  the  tonneau  to  hold 
about  one  hundred  hens,  and  then  every  spoke  in  the  wheel 
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hollow.  These  are  connected  with  a  trap  nest  In  the  coop, 
that  the  eggs  run  down  through  the  hub  and  out  into  the 
okes,  just  the  same  as  that  well-known  'perpetual  motion' 
achine  you  have  all  heard  about.  The  momentum  of  the 
gs  rolling  out  into  the  spokes  keeps  the  thing  going  at  a  fair 
te  of  speed." 

"Yes,"  said  one  of  the  bystanders,  "but  what  becomes  of  the 
gs?" 

"Catches  them  in  a  basket  down  at  the  bottom,  and  by  the 
Be  he  gets  to  town  he  has  enough  to  pay  for  the  automo- 
le,"  said  the  salesman,  as  he  slipped  in  his  high  gear  and 
ugged  away.  *     *     * 

&.BLBT  COMMEMORATING  THE  LOCATION  OF 

THE  HIDE  AND  LEATHER  TRADES 

IN  NE^W  YORK  CITY. 

The  accompanying  cut  shows  the  bronze  tablet  mentioned 

the  business  items  for  November,  which  was  unveiled  in 

3w  York  October   27   in   commemoration   of  the  location   of 

e  hide  and  leather  trades.     This  part  of  the  city,  known  as 

e  "Old  Swamp,"  has  been  the  home  of  the  hide  and  leather 

ades  for  over  a  century.     The  site  chosen  for  the  tablet  is 

e  wall  of  the  Schieren  Building  at  the  corner  of  Cliff  and 

irry  Sts.,  directly  east  of  the  Post  Office.     In  the  early  days 

is  locality  was  the  site  of  numerous  tanneries,  these  being 

e  foundation  of   the   present   hide   and   leather  industry  in 

sw  York,  and  the  industry  still  clings  to  this  part  of  the 
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Tablet  in  the  Wall  of  the  Schieren  Building,  New  York. 

ty,  although  the  tanneries  and  the  malodorous  swamp  have 
ng  since  disappeared.  The  bronze  tablet  calls  attention  to 
.e  former  existence  of  the  tanneries  on  the  site,  stating  that 
excavating  for  the  foundation  of  the  building  old  tan  vats 
ere  found  in  a  good  state  of  preservation  containing  tan-bark 
■er  one  hundred  years  old.  The  tablet  was  unveiled  in  the 
esence  of  several  hundred  men  connected  with  the  hide  and 
ather  trades  of  New  York  and  vicinity,  and  a  luncheon  was 
'terward  served  in  the  Schieren  Building.  An  article  on 
le  Schieren  Building  and  the  manufacture  of  belting  as  con- 
acted  in  the  Schieren  factory,  was  published  in  the  May, 
106,  issue.  *    *    * 

It  has  become  a  custom  with  a  great  number  of  people  to 
aUe  an  estimate  of  a  country's  prosperity  from  the  amount 
;  that  country's  exports.  The  fallacy  of  making  an  estimate 
;  the  prosperity  of  a  country  on  such  a  ground  is  most 
tsily  apprehended  if  we  compare  the  per  capita  exports  of 
)me  European  countries  with  the  per  capita  exports  of  our 
An.  There  is  no  doubt  whatever  but  that  the  general  pros- 
?rit>-  of  the  United  States  far  exceeds  the  general  prosperity 
:  any  European  country,  still  the  per  capita  exports  of  Ger- 
lany  and  France  have,  at  least  up  to  the  end  of  the  last 
seal  year,  been  both  larger  than  the  per  capita  exports  of 
ic  United  States.  The  per  capita  exports  of  the  United 
ingdoms  are  nearly  twice  as  large,  the  per  capita  exports 
f  Switzerland  two  and  a  half  times,  of  Belgium  three  times, 
nd  of  the  Netherlands  seven  times  as  large  as  that  of  the 
nited  States.  This  seems  to  indicate  that  the  country's 
losperity  does  not  entirely  depend  upon  the  amount  of  for- 
!gn  exports,  although  this  may  be  an  important  factor.  It 
spends  upon  the  internal  conditions  in  the  country,  and 
merican  manufacturers  do  well  in  recognizing,  that  while 
le  foreign  trade  may  be  an  important  item,  the  greatest 
n,?.sibilities  for  the  building  up  of  the  industrial  activities 
f  this  country  are  within  the  country  itself.  Whatever  can 
e  done  to  further  our  foreign  trade  is  greatly  important, 
ut  still  more  important  is  the  establishment  within  our  own 
orders  of  such  conditions  as  will  most  greatly  tend  to 
icrease,  the  progress  of  our  manufacturing. 


SINGLE  PULLEY  DRIVES, 

WM.  F.  GROENE. 

The  editor's  request  in  Machinery  several  months  ago  for 
opinions  on  the  "all  gear"  or  "single  pulley"  drive,  certainly 
relates  to  a  subject  on  which  discussion  is  timely.  The  ques- 
tion is  one  of  the  most  important  attracting  the  attention  of 
machine  designers  to-day.  The  writer  has  recently  made  an 
extended  tour  through  all  the  principal  tool  shops  of  the 
country,  and  with  very  few  exceptions  it  is  the  opinion  among 
builders  and  users  that  the  single  pulley  drive  will  largely 
supersede  the  cone  drive;  and  undoubtedly  as  soon  as  the 
present  rush  of  business  is  over  a  great  deal  of  attention  will 
be  given  to  tools  of  this  design.  Still  for  certain  conditions 
it  is  doubtful  whether  we  will  find  anything  "better  than  our 
old  servant,  the  cone.  The  two  principal  advantages  pos- 
sessed by  the  single  pulley  drive  are: 

First,  a  great  increase  in  the  power  that  can  be  delivered 
to  the  cutting  tool  owing  to  the  high  initial  belt  speed.  The 
belt  speed  always  being  constant,  the  power  is  practically  the 
same  when  running  on  high  or  low  speeds.  The  cone  acts 
inversely  in  this  respect;  that  is,  as  the  diameter  of  the 
work  increases,  for  a  given  cutting  speed,  the  power  decreases. 
As  a  second  advantage,  the  speed  changes  being  made  with 
levers,  any  speed  can  be  quickly  obtained. 

To  these  might  be  added  several  other  advantages.  The 
tool  can  be  belted  direct  from  the  lineshaft;  no  countershaft 
is  required;  floor  space  can  be  economized.  It  gives  longer 
life  to  the  driving  belt;  cone  belts  are  comparatively  short- 
lived, especially  when  working  to  their  full  capacity.  There 
are,  however,  some  disadvantages  to  be  encountered.  Any 
device  of  this  nature  where  all  the  speed  changes  are  ob- 
tained through  gears,  is  bound  to  be  more  or  less  complicated. 
The  first  cost  of  the  tool  is  greater.  There  is  also  more  waste 
of  power  through  friction  losses.  A  geared  drive  requires 
more  attention,  break-downs  are  liable  to  occur,  and  for  some 
classes  of  work  it  cannot  furnish  the  smooth  drive  obtained 
witn  the  cone.  Most  of  these  objections,  however,  should  be 
offset  by  the  increased  production  obtained. 

To  the  designer  the  problem  presented  is  one  of  obtaining 
an  ideal  variable  speed  device,  something  that  mechanics 
have  been  seeking  for  years  with  but  poor  success,  and  it  is 
doubtful  whether  we  will  get  anything  as  good  for  this  pur- 
pose as  the  variable  speed  motor  in  combination  with  double 
friction  back  gears  and  a  friction  head.  There  are,  it  is 
true,  some  very  creditable  all-gear  drives  on  the  market  in 
which  the  problem  has  been  attacked  in  various  ways.  Still 
there  is  lots  of  room  for  something  better.  In  the  writer's 
judgment  the  ideal  single  pulley  drive  should  embody  the 
following  conditions. 

1.  There  should  be  sufficient  speed  changes  to  divide  the 
total  range  into  increments  of  say  between  10  and  15  per  cent. 

2.  The  entire  range  of  speeds  should  be  obtained  without 
stopping  the  machine. 

3.  Any  speed  desired  should  be  obtained  without  making 
all  the  intermediate  changes  between  the  present  and  desired 
speed. 

4.  All  the  speeds  should  be  obtained  within  the  tool  itself, 
and  no  auxiliary  countershaft  or  speed  variators  should  be 
used. 

5.  Only  the  gears  through  which  the  speed  is  actually  being 
obtained  should  be  engaged  at  one  time. 

6.  The  least  possible  number  of  shafts,  gears  and  levers 
should  be  used. 

There  are  few  subjects  in  machine  tools  which  admit  of  so 
many  combinations,  arrangements  and  devices.  The  writer 
shows  in  Figs.  1  to  G  inclusive,  some  sketches  taken  at  ran- 
dom from  a  large  collection.  All  of  these,  except  Fig.  6,  have 
the  number  of  teeth  and  the  speeds  marked.  Each 'has  some 
good  points  but  none  of  them  possesses  all  the  points  referred 
to  above.  The  only  excuse  for  publishing  them  is  to  show 
what  a  vast  number  of  designs  can  be  devised.  One  of  them, 
that  shown  in  Fig.  1,  has  been  built,  a  number  of  machines 
have  been  running  for  over  a  year,  and  they  give  very  good 
results.  In  Fig.  7  is  shown  the  way  the  idea  was  worked 
out  as  applied  to  a  20-inch  Le  Blond  lathe. 

[The  design  for  the  headstock  shown  in  Fig.  7  needs  little 
explanation  since  the  drawing  shows  the  parts  quite  clearly. 
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The  friction  clutch  on  the  driving  shaft  Z,  which  alternately 
engages  pinions  H  and  J,  is  of  the  familiar  type  used  in  the 
Le  Blond  double  back-geared  milling  machine.  Sliding  col- 
lar D  operated  by  handle  S  moves  the  double  tapered  key  E 
either  to  the  right  or  left  as  may  be  desired,  raising  either 
wedge  W  or  TV",  which  in  turn  expand  rings  X  or  Y  within 
the  recess  in  either  of  the  two  cups,  F  and  F'.  Either  of  two 
rates  of  speed  is  thus  given  to  quill  gear  K  and  the  two  gears 
L  and  M  keyed  to  it.  On  the  spindle  Is  a  triple  sliding  gear 
which  may  be  moved  to  engage  P  with  M,  0  with  L  (as  shown 
in  the  drawing)  or  JV  with  E,  thus  giving  three  changes  of 
speed  when  oi;erated  by  lever  T.  The  six  speeds  obtained  by 
the  manipulation  of  levers  S  and  T  are  doubled  by  throwing 
in  the  back  gears,  giving  12  speeds  in  all. 

In  comparing  the  merits  of  a  series  of  gear  drive  arrange- 
ments like  that  shown  in  Figs.  1  to  6,  how  would  it  do  to 
apply  the  "point"  system  in  determining  the  most  suitable 
one?  The  number  of  points  that  are  to  be  assigned  to  a  de- 
vice for  perfectly  fulfilling  any  one  of  the  various  require- 
ments outlined  by  Mr.   Greene  would   be  a  matter   requirin.g 


"selective"  control  is  assigned  10  pojnts.  The  fourth  consid- 
eration, requiring  that  all  speeds  shall  be  obtained  within 
the  tool  itself  is  a  positive  requirement.  If  it  is  not  met,  the 
mechanism  is  out  of  the  contest,  so  this  question  need  not  be 
considered  in  our  table  of  points.  Fifteen  points  are  sug- 
gested for  the  requirement  that  the  gears  not  in  use  shall  not 
be  running  in  mesh.  The  sixth  requirement  reads  "The  least 
possible  number  of  shafts,  gears  and  levers  should  be  used." 
It  is  suggested  that  this  be  divided,  giving  20  points  to  the 
question  of  the  ratio  of  the  number  of  changes  obtained  to 
the  number  of  movements  required  of  the  operator  to  obtain 
them,  and  giving  the  same  number  of  points  to  express  the 
ratio  of  the  number  of  changes  obtained  to  the  number  ol 
gears  used  in  obtaining  them.  The  sum  of  these  points  added 
together  is  100,  which  may  be  considered  as  representing  the 
ideal  design. 

In  filling  out  the  table,  since  No.  1  has  only  12  speeds  or 
half  the  number  required,  we  will  give  it  only  one-half  the 
number  of  points,  dealing  similarly  with  the  other  designs 
up  to  No.  6,  which  is  perfect  in  this  respect.    The  machine  has 
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nice  discrimination.  So  the  method  outlined  below  is  to  be 
taken  as  being  suggestive,  rather  than  authoritative.  Our 
contributor's  first  requirement  is  that  there  shall  be  sufficient 
speed  changes  to  divide  the  total  range  into  increments  of 
between  10  and  15  per  cent.  The  six  schemes  he  proposes  do 
not  all,  unfortunately  for  our  proposal,  take  in  the  same 
range  of  speed:  considering,  however,  that  they  were  each 
to  be  designed  to  give  from  9  to  240  revolutions  per  minute 
to  the  spindle  as  in  case  No.  1,  and  that  a  15  per  cent  incre- 
ment is  to  be  allowed,  the  number  of  changes  required  can 
be  found  in  the  usual  way  by  dividing  the  logarithm  of  27 — , 
the  total  speed  ratio  required  (240 -e- 9  ^27 — )  by  the  logar- 
ithm of  1.15,  which  is  the  ratio  of  the  geometric  series  desired. 
This  gives  24  speeds,  about,  as  needed  to  meet  the  require- 
ments. Suppose  we  assign  15  points  to  a  machine  having  24 
speeds.  Let  us  set  this  down  in  its  proper  place  in  the 
table,  given  on  the  following  page.  For  the  second  quali- 
fication, that  the  machine  shall  not  have  to  be  stopped,  we 
may  assign  20  points  to  the  ideal  machine.     The  principle  of 


to  be  stopped  to  throw  in  back-gears.  Assuming  that  this 
would  not  have  to  be  done  in  70  per  cent  of  the  changes,  we 
get  a  uniform  value  of  14  for  this  consideration  for  all  the 
cases.  The  feature  of  selective  control  is  only  about  two- 
thirds  realized  in  any  of  these  designs,  since  the  triple  slid- 
ing gear  used  in  all  of  them.  In  moving  from  one  extreme 
to  the  other,  passes  through  an  Intermediate  position  which 
is  not  required  at  the  time.  We  may  therefore  assign  the 
value  7  to  each  of  these  designs  on  this  account.  As  to  the 
question  whether  the  gears  not  in  use  are  running  Idly  in 
mesh,  all  the  designs  are  nearly  perfect.  The  values  set  down, 
in  this  table  are  suggested  by  this  consideration.  In  consid 
ering  the  number  of  movements  required  to  effect  the  num^ 
her  of  changes  obtained,  the  throwing  in  of  the  back-gear  is 
credited  with  four  motions,  the  stopping  of  the  machine,  un 
locking  of  the  spindle  from  the  gear,  the  throwing  in  of  th^ 
back  gears  and  the  starting  of  the  machine.  The  20  point! 
of  the  ideal  machine  are  then  multiplied  by  each  of  the  ratioi 
obtained  by  dividing  the  number  of  changes  by  the  numbe: 
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f  movements  and  the  number  of  points  found  are  set  down 
s  shown.  For  the  last  item  twice  as  many  changes  as  there 
re  gears  employed  is  taken  as  a  maximum  which  can  prob- 
bly  not  be  exceeded.  With  this  as  a  standard  the  ratio  ob- 
ained  by  dividing  the  number  of  changes  by  the  number 
f  gears  used  is  employed  to  calculate  the  number  of  points. 


TAPPER  TAPS. 


ERIK  OBEBO. 


Requirements. 

Perfect 
Design. 

No.  1 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 

lo.  of  changes  required  com- 
pared with  No.  obtained. . 

topping  of  machine 

Selective  "  control 

rears  not  in  use,  must  not 
be  in  mesh 

latio  of  No.  of  changes  to 
No.  of  movements  

katio  of  No.  of  changes  to 
No.  of  gears 

15 
20 
10 

15 

20 

20 

8 
14 

7 

13 

15 
10 

8 
14 

7 

13 
15 
9 

8 
14 

7 

13 

15 
9 

8 
14 

7 

15 
13 
9 

10 

14 

7 

15 
12 
16 

15 

14 

7 

13 
14 
18 

Total 

100        67 

66 

66 

66 

74 

81 

The  name  tapper  tap  as  understood  by  toolmakers  and  tap 
manufacturers  is  applied  to  one  of  the  two  kinds  of  taps 
used  for  tapping  nuts  in  tapping  machines.  It  is  often  con- 
fused with  the  expression  machine  tap,  which  properly  des- 
ignates the  second  kind  of  taps  used  for  this  purpose;  the 
machine  tap,  however,  differs  from  the  tapper  tap  in  a  num- 
ber of  particulars,  most  important  of  which  are  the  number 
and  the  form  of  the  flutes,  the  relief  of  the  threads  and  the 
general  design.  The  tapper  tap  is  the  earlier  of  the  two, 
and  is  simpler  in  its  details.  It  is  not  adapted  for  the  same 
hard  usage  as  would  be  a  machine  tap,  but  is  largely  used  for 
tapping  nuts  for  general  purposes  in  material  which  is  not 
of  too  tough  a  structure. 

The  general  appearance  of  the  tap  will  be  seen  from  the 
cut.  Fig.  3.  It  consists  of  a  threaded  portion.  A,  chamfered 
on  the  top  of  the  thread  for  a  distance,  B,  and  a  shank,  C, 
which  as  a  rule  is  not  provided  with  a  square  on  the  end. 


\.dding  the  number  of  points  obtained  in  each  column  we 
ind  that  No.  1  has  67,  No.  2,  3,  and  4  each  have  66,  while 
s"o.  5  has  74,  and  No.  6,  SI. 

The  comparison  has  been  undertaken  in  this  way  with  the 
mderstanding  that  all  the  arrangements  are  susceptible  of 
leing  embodied  in  a  practicable  design.  That  arrangement 
<o.  6  is  practicable  is  strongly  to  be  doubted.     Our  contribu- 


VERTICAL  SECTION   THROUGH 
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REAR  ELEVATION   AND  PARTIAL 
SECTION   OF    HEADSTOCK 

Fig.  7.    The  Scheme  shown  in  Fig.  1  applied  to  the  Headstock  of  a  20-inch  Lathe 


tor  has  not  given  us  the  number  of  teeth  in  the  various  gears 
used,  and  it  is  far  from  probable  that  he  could  obtain  with 
this  arrangement  a  series  of  speeds  in  geometrical  progression 
by  moving  in  regular  order  the  three  levers  required.  Nos. 
i  and  5,  while  otherwise  well  arranged,  are  open  to  the  objec- 
tion that  sliding  gears  rotating  at  high  rates  of  speed  are 
used.  This,  if  valid,  constituted  a  disqualifying  objection 
similar  to  that  mentioned  in  relation  to  Mr.  Greene's  fourth 
requirement.  The  first  three  cases  in  which  a  friction  clutch 
instead  of  sliding  gears  is  used  on  the  driving  shaft  are  there- 
fore much  to  be  preferred  for  this  reason.  Of  these  first 
three  cases,  our  tabulation  shows  that  case  No.  1  has  a  slight 
advantage,  and  Fig.  7,  in  which  this  arrangement  has  been 
applied  to  a  20-inch  lathe  headstock,  shows  that  the  scheme 
is  a  simple  and  satisfactory  one,  so  far,  at  least,  as  one  can 
judge  from  a  drawing. 

As  before  remarked,  the  suggestion  that  the  merits  of  these 
arrangements  be  tabulated  and  determined  mathematically 
is  a  tentative  one  only  and  we  are  willing  to  withdraw  it  in 
the  event  of  determined  objections  on  the  part  of  experienced 
designers. — Editor.] 

So  far  steam  turbines  of  the  Parsons  type  have  been  manu- 
factured to  give  a  total  of  870,000  H.  P.  Of  this  200,000  H.  P. 
come  on  American- builders,  and  350,000  H.  P.  on  the  original 
Parsons'  Works  in  England. 


this  being  unnecessary,  because  the  tap  is  usually  held  firmly 
in  a  chuck  by  its  circular  shank.  Some  manufacturers  using 
these  taps  prefer,  however,  to  have  the  shank  flatted  on  two 
sides,  enabling  them  to  secure  a  firmer  hold  on  the  tap  in 
the  machine.  The  diameter  of  the  shank  should  be  at  least 
0.015  inch  smaller  than-  the  diameter  at  the  root  of  the 
thread,  in  order  to  permit  the  threaded  nuts  to  slide  freely 
ovet  the  shank. 

In  turning  and  threading  tapper  taps,  as  well  as  any  other 
taps,  it  must  be  remembered  that  the  straight  part  of  the 
threaded  portion  must  be  left  a  certain  amount  over  the 
standard  size.  The  screw  which  is  to  fit  the  nut  threaded 
by  the  tap  is  usually  made  of  a  standard  diameter,  and  the 
nut  therefore  must  evidently  be  somewhat  in  excess  of  this 
in  order  to  permit  the  screw  to  enter  and  to  allow  for  slight 
unavoidable  differences  in  the  lead  of  the  thread  between 
the  screw  and  the  nut.  The  amount  which  a  tap  should  thus 
be  left  over  the  standard  diameter  is  largely  a  matter  of 
judgment,  inasmuch  as  this  amount  must  vary  according  to 
whether  a  tight,  free  or  loose  fit  is  desired  between  the  screw 
and  the  nut  made  by  the  tap.  For  general  purposes,  how- 
ever, the  tap  should  be  made  between  the  limits  of  from 
0.0005  inch  to  0.0015  inch  oversize  before  hardening  for  sizes 
not  over  one-half  inch  diameter,  from  0.001  inch  to  0.002 
inch  for  sizes  between  one-half  and  one  inch,  and  from  0.0015 
inch  to  0.003   inch   for  sizes  between  one  and  two  inches  in 
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diameter.  Tapper  taps  are  rarely  made  in  sizes  larger  than 
t^o  inches.  When  larger  diameters  of  taps  are  required  for 
nut  tapping,  the  taps  should  preferably  be  made  on  the  prin- 
ciples of  machine  taps,  the  design  and  making  of  which  the 
■writer  will  return  to  in  a  later  issue. 

In  fluting  tapper  taps  it  has  been  the  practice  to  flute  them 
practically  the  same  as  hand  taps.  It  is,  however,  not  neces- 
sary to  make  the  lands  as  wide  as  on  these  latter  taps,  be- 
cause there  is  not  the  same  tendency  for  a  tapper  tap  to 
deviate  from  its  true  course,  the  tapper  tap  being  guided 
by  the  firm  grip  of  the  chuck,  while  a  hand  tap  depends  sole- 
ly upon  the  lands  of  its  threaded  portion  for  guidance.  The 
fluting  of  taps  is  one  of  the  most  important  factors  entering 
in  their  manufacture.     The  correct  flute  is  a  compromise  be- 


Fig.  1.    Different  Forms  of  Flutes. 

tween  a  flute  which  will  give  the  greatest  amount  of  chip 
room  and  the  greatest  strength  to  the  tap.  Besides  the  flute 
must  be  of  a  shape  easily  produced,  so  as  to  limit  the  cost 
as  far  as  consistent  with  good  results,  and  must'  carry  away 
the  chips  from  the  cutting  edges  in  a  manner  offering  the 
least  resistance.  The  present  practice  is  to  provide  tapper 
taps  with  deep  straight-sided  flutes  having  a  small  round  in 
the  bottom,  as  shown  to  the  left  in  Fig.  1.  This  method, 
while  it  provides  an  abundance  of  chip  room,  is  accompanied 
by  some  very  grave  disadvantages.  The  tap  will  crack  more 
easily  in  hardening,  it  will  not  carry  away  the  chips  from 
the  cutting  edges  as  readily,  and  is  not  as  strong  as  a  tap 
fluted  in  the  manner  shown  in  the  section  to  the  right  in 
Fig.  1.  The  making  and  maintenance  of  the  cutters  for  pro- 
ducing this  latter  flute,  however,  is  more  expensive,  and  as 
the  present  practice  of  fluting  is  becoming  fairly  universal 
it  is  evident  that  the  objections,  while  of  a  serious  nature, 
do  not  outweigh  the  advantages  gained.     A  tapper  tap  par- 


Figr-  2.    Fluting  Cutter  for  Cutting  Flutes  sho-wn  to  the  left  in  Fig.  1 


ticularly  needs  plenty  of  chip  room  because  of  its  rapid  cut- 
ting. The  radius  at  the  bottom  of  the  flute  ought,  however, 
not  be  less  than  one-quarter  of  the  diameter  of  the  tap.  Some 
persons  well  familiar  with  this  kind  of  work  claim  that  a 
radius  of  one-eighth  of  the  diameter  of  the  tap  would  serve 
the  purpose  equally  well,  besides  giving  a  larger  space  for 
chips.  It  has  been  proven  beyond  doubt,  however,  that  this 
slight  difference  in  the  radius  at  the  bottom  of  the  flute  in- 
fluences the  endurance  qualities  of  the  tap  very  materially. 
In  regard  to  the  number  of  flutes  there  is  some  difference 
of  opinion.  The  practice  adhered  to  by  prominent  tool  manu- 
facturers is  to  give  four  flutes  to  all  taps  up  to  and  Inclusive 
of  one  and  one-half  inch  diameter,  and  five  flutes  for  larger 
sizes.  The  fluting  cutter  for  straight-sided  flutes  should  have 
an  inclusive  angle  of  S5  degrees,  55  degrees  on  one  side,  and 
.  30  degrees  on  the  other,  as  shown  in  Fig.  2. 


The  next  question  of  importance  is  the  question  of  the  re- 
lief given  to  the  thread.  Tapper  taps  as  a  rule  are  relieved 
only  on  the  top  of  the  thread  of  the  chamfered  portion.  They 
are  not  given  any  relief  in  the  angle  of  the  thread.  The 
straight  part,  which  performs  no  cutting,  being  nothing  but 
the  sizing  part  of  the  tap,  should  not  be  relieved,  or,  if  re- 
lieved, the  relief  should  be  very  slight  in  order  to  permit  the 
tap  to  retain  its  size  so  much  the  longer.  It  may  be  remarked 
that  if  the  tap  is  backed  out  through  the  nut  no  relief  at 
all  should  be  permitted  on  the  parallel  part  of  the  thread,  be- 
cause of  the  liability  of  chips  getting  in  .between  the  land 
and  the  thread  in  the  nut,  injuring  tap  as  well  as  nut.  In 
hardening  these  taps  they  should  be  drawn  to  a  temper  of 
430  degrees  F. 

The  accompanying  formulas  and  a  table  figured  from  thetn 
give  the  common  proportions  of  length  of  thread  and  length 
of  chamfered  part  of  tapper  taps.  The  length  over  all  de- 
pends solely  upon  the  kind  of  work  the  tap  is  to  be  used  on. 
It  is  the  common  manufacturing  practice  to  make  these  taps 
11  inches  long  ever  all.  The  formulas  are  based  upon  the 
diameter  of  the  tap  as  this  is  the  most  convenient  working 
factor.  It  may  be  objected  that  the  length  of  thread  should 
rather  depend   upon   the  pitch   of  the  thread  than  upon  the 
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diameter.  This  is  true  to  a  certain  extent,  but  if  we  limit 
the  formulas  to  standard  thread  taps,  there  will  be  no  cause 
for  errors,  inasmuch  as  the  number  of  threads  is  in  all  stan- 
dard systems  dependent  upon  and  stands  in  a  certain  pro- 
portion to  the  diameter.  In  the  table  the  values  are  given 
approximately  as  there  is  no  reason  to  work  closer  than  to 
one-sixteenth  or  even  one-eighth  inch  in  regard  to  length 
dimensions  of  this  character. 
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F?g   3.    General  Appearance  of  Tapper  Te  p. 

In  the  following  formulas: 

D  =  the  diameter  of  the  tap, 

A  =  the  length  .of  the  threaded   portion, 

B=:the  length  of  the  chamfered  portion. 

For  taps  from  1/16  to  9/16  inch  the  following  formulas 
are  used: 

A  =  4.5  D-f  5/16, 

B  =  1.75Z)-f  1/8. 

For  taps  from  %  to  2  inches,  use  the  formulas: 

A  =  2D  +  1%, 

B  =  0.1oD  +  %. 

The  diameter  at  the  small  end  of  the  chamfered  part  should 
be  from  0.005  to  0.008  inch  below  the  root  diameter  of  the 
thread  en  sizes  smaller  than  14  inch  in  diameter,  for  sizes 
up  to  one  inch  about  0.010  inch  below,  and  for  larger  sizes 
about  0.015  inch  below  the  root  diameter. 


The  bulletin  of  the  Bureau  of  Labor  for  July  is  at  vari- 
ance with  the  generally  accepted  theory  that  prices  have 
increased  in  a  greater  ratio  than  have  wages  during  the  last 
few  years.  This  fact  is  proven  by  elaborate  statistical  tables 
Whether  the  Bureau  of  Labor  is  right  or  not  in  its  conten 
tion.  may  be  open  to  discussion,  but  the  fact  remains  tha 
no  statistical  figures  will  be  able  to  convince  the  salaried  mar' 
or  the  wage  earner  that  prices  have  not  gone  up  out  of  al  | 
proportion  to  incomes. 
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ITEMS  OF  MECHANICAL  INTEREST. 

SAFETY  DEVICE  FOR  CRANE  CHAINS. 
The  accompanying  cut  shows  an  English  device  for  prevent- 
ig  accidents  due  to  failure  of  crane  chains.  These  chains 
ave,  in  many  cases,  been  overloaded  beyond  their  elastic 
limit,  with  fatal  results. 
The  cut  shows  an  appar- 
atus inserted  at  a  con- 
venient place  in  the 
chain,  the  upper  portion 
of  the  chain  being  con- 
nected to  the  hook  A.  the 
lower  to  the  hook  E.  By 
means  of  the  springs  D 
and  suitable  connections 
an  electric  bell  E  will 
give  alarm  whenever  the 
chain  is  loaded  beyond  a 
certain  limit,  determined 
by  primary  adjustments 
of  the  springs  and  of  the 
electric  contacts.  The 
springs,   as  is  seen  from 


Safety  Device  for  Crane  Chains 


tie  cut,  are  only  in  compression,  so  that  any  failure  of  the 
prings  will  not  cause  any  damage,  the  load  still  remaining 
uspended.  The  principle  of  the  design  is  plainly  visible  in 
lie  cut.  Tne  mechanism  is  dust-proof,  being  fully  enclosed 
1  a  casing. 

LOCOMOTIVE  AXLE  KEYSEATING  DEVICE. 
The  accompanying  cut  shows  a  locomotive  axle  key-seating 
ool  used  in  the  shops  of  the  Central  Railroad  of  New  Jersey, 
t  Elizabethport,  N.  J.,  and  depicted  in  the  Railway  Master 
[echanic.  As  seen  from  the  cut  the  device  is  fastened  to  the 
haft  in  which  the  keyway  is  to  be  cut  by  means  of  two 
lamps,  each  consisting  of  a  steel  yoke  and  two  clamping 
rms,  these  clamps  holding  the  base  of  the  device  in  position. 
L  slide  Is  provided  which  by  means  of  a  feed  screw  is  moved 
ack  and  forth  in  this  base  parallel  with  the  axis  of  the  shaft 
Q  which   the   keyways   are   to   be  cut.     This  slide   carries   a 


Locomotive  Axle  Keyseatlng  Device. 

spindle  bored  to  receive  the  Morse  taper  shank  of  an  end  mill, 
he  spindle  itself  being  provided  with  a  Morse  taper  shank 
md  driven  by  an  air  motor  connected  by  a  flexible  shaft.  The 
levice  has  provisions  for  adjustments  in  all  directions  neces- 
sary. The  cut  shows  plainly  the  design  In  detail.  The  use- 
"ulness  of  this  tool  will  be  appreciated  by  anyone  who  has 
lad  to  cut  out  keyways  for  eccentrics  in  a  hard  steel  axle, 
ising  a  hammer  and  chisel  and  perhaps  doing  the  job  under 
he  engine  at  that. 


A  SHAFTING  HANGER  WITH  FORCED  LUBRICATION. 

At  the  Olympia  machine  exhibition,  which  has  been  in 
progress  for  some  months  in  London,  Messrs.  Geo.  Richards 
&  Co.,  Ltd.,  of-  Broadheath,  Manchester,  have  been  showing 
a  pair  of  swivel  adjustable  bearings,  using  a  method  of  self- 
lubrication,  which  is  illustrated  in  the  line  cut  of  the  pillow 
block  shown  herewith.  A  is  the  main  casting  of  the  block 
and  B  is  the  cap.  The  bearing  formed  by  A  and  B  has  an  an- 
nular recess  at  each  end  connected  by  the  duct  c.  One  of 
these  recesses  forms  a  chamber  in  which  revolves  split  col- 
lar D,  which  is  made  fast  to'  shaft  E  with  a  setscrew  and 
forms  one  of  the  collars  of  the  line  shafting.  The  periphery 
of  D  is  eccentric,  and  plunger  F,  which  works  in  a  hole  in 
casting  A  and  is  pressed  against  D  by  the  action  of  a  stout 
spring,  is  constantly  given  a  reciprocating  motion.  F  is  the 
piston  or  plunger  of  the  pump  which  distributes  the  oil.  At 
the  extremity  of  its  upward  stroke,  ports  g  are  in  communi- 
cation with  the  reservoir  of  oil  furnished  for  the  supply  of 


Shafting  Hanger  with  Forced  Lubrication. 

the  bearing.  This  oil,  through  the  action  of  a  previously  pro- 
duced vacuum  below  the  plunger,  is  drawn  into  the  chamber 
beneath  it.  As  the  shaft  revolves  and  F  is  forced  down- 
ward ports  g  are  closed  and  the  oil  within  the  cavity  is  pump- 
ed out  past  ball  valve  H  through  passage  ;  to  the  center  of  the 
journal,  where  it  spreads  over  the  entire  bearing,  to  the  extent 
that  the  journal  and  bearing  are  kept  entirely  out  of  contact 
with  each  other.  A  pressure  gage  applied  to  duct  j  registers 
from  ten  to  twenty  pounds  per  square  inch,  depending  on 
the  speed  of  the  shaft.  As  the  plug  moves  upward  again 
under  the  influence  of  the  spring,  the  vacuum  formed  beneath 
it  draws  in  a  fresh  supply  of  oil  as  soon  as  ports  g  are  open- 
ed. The  supply  of  oil  is  renewed  through  plug  K.  The  bear- 
ing is  made  dust-proof  and  oil-proof  by  the  insertion  of 
leather  washers  L  L  at  the  ends  of  the  hearing.  The  chamber 
for  the  supply  of  oil  has  suflScient  capacity  to  lubricate  the 
bearing  for  several  months  without  any  further  attention. 
*    *    * 

ADAPTING  MACHINERY  TO  THE  CAPACITY  OF  PACK 
ANIMALS. 

One  of  the  problems  that  sometimes  confronts  the  machine 
designer  is  to  make  the  construction  so  that  no  part  shall 
exceed  a  weight  of,  say,  two  to  three  hundred  pounds,  or  that 
which  can  be  carried  by  a  pack  animal.  This  applies,  of 
course,  to  mining  machinery  which  has  to  he  transported  over 
mountains  and  into  unsettled  parts  where  roads  have  not  been 
built.  In  some  cases,  however,  it  taxes  the  ingenuity  to  pro- 
vide this,  especially  where  the  machinery  is  of  such  a  nature 
that  it  must  necessarily  be  integral.  For  example,  the  steel 
cables  for  hoisting  have  to  be  transported  in  full  length  as 
much  as  possible  to  avoid  the  defects  of  splicing.  In  such 
cases  the  matter  is  up  to  the  manager  cf  the  pack  train,  but 
the  method  followed  is  very  simple  in  scheme,  although  not 
always  simple  in  the  carrying  out— if  some  of  the  animals 
are  evil-disposed.  It  consists  simply  of  uncoiling  the  cable 
and  recoiling  it  at  intervals  to  the  required  burro  load,  then 
leading  to  the  next  animal,  where  another  coil  is  gathered,  and 
so  on  until  the  whole  cable  is  distributed  among  as  many  as 
are  necessary  to  carry  the  total  weight. 
*     *     * 

The  postal  department  in  Bulgaria  has  introduced  automo- 
biles for  local  transfer  of  mail,  and  found  .them  to  he  of  great 
advantage  as  well  as  economical  for  this  purpose.  It  is  pro- 
posed to  extend  the  employment  of  automobiles  to  rural  mail 
routes. 
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RADICAL  CHANGES  IN  MACHINE  TOOL 
DESIGN. 

While  our  department  devoted  to  new  machinery  and  tools 
overflows  every  month,  it  must  be  acknowledged  that  of  late 
few  radical  departures  in  machine  design  have  been  illus- 
trated. The  changes  noted  and  the  new  tools  described  have, 
In  general,  been  in  the  nature  of  minor  improvements,  new 
sizes,  etc.  Manufacturers  who  would  develop  radically  new 
designs,  are  so  busy  filling  orders  for  regular  stock  that  they 
have  little  time  or  opportunity  for  developing  new  designs  to 
the  extent  of  manufacture.  Many  of  them,  we  are  assured, 
have  laid  out  interesting  departures,  which  they  are  "holding 
up  their  sleeves"  for  the  time  when  business  shall  slack  off 
and  give  them  a  breathing  spell.  It  is  a  well-known  fact  that 
Ingenuity  In  machine  tool  design,  as  well  as  in  practically  all 
other  branches  of  machine  design,  is  displayed  to  the  best 
advantage  at  the  time  when  business  is  dull.  It  is  poor  pol- 
icy for  a  manufacturer  to  stop  a  profitable  output  simply  to 
introduce  a  new  idea.  His  customers  want  standard  tools  and 
want  them  at  once.  The  time  for  experimenting  is  when 
things  are  slow,  and  we  shall  probably  not  see  many  radical 
departures  from  present  accepted  designs  until  that  time. 
*  *  * 
CAST  STEEL  AND  STEEL  CASTING. 

What  is  the  proper  designation  of  material  used  in  a  steel 
casting?  It  is  objected  that  "cast  steel"  does  not  properly  ap- 
ply to  any  but  tool  steel  or  crucible  steel,  i.  e..  that  made  from 
blister  steel — the  result  of  the  cementation  process — melted  in 
crucibles,  poured  into  ingots,  and  hammered  Into  bars.  The 
Brussels  Congress  of  the  International  Association  for  Test- 
ing Materials  have  compiled  a  nomenclature  of  iron  and  steel, 
and  seek  to  have  it  adopted  for  general  use.  The  designation 
"cast  steel"  is  defined  the  same  as  crucible  steel  and  as 
obsolescent,  therefore  to  be  avoided.  This,  in  our  opinion, 
is  unfortunate,  for  "cast  steel"  should  be  properly  applied  to 
the  state  of  the  material  used  in  steel  casting  on  account  of 
its  convenience.  We  speak  naturally  of  a  cast  iron  object 
when  the  material  is  iron,  melted  and  poured  into  a  mold; 
why  not  the  same  of  steel,  if  it  has  undergone  the  same 
process?  There  seems  little  danger  of  confusion,  for  any- 
one who  knows  anything  about  the  founding  and  materials 
of  construction  knows  that  a  "cast  steel"  flywheel  is  not  made 
of  tool  steel,  but  of  a  low  carbon  steel  such  as  is  commonly 
used  for  making  castings.  We  are  heartily  in  favor  of  the 
adoption  of  the  words  "cast  steel"  to  be  applied  to  steel  cast- 


ings and  to  withdraw  its  use  as  applied  to  crucible  steel  or 
tool  steel  inasmuch  as  the  term  has  come  to  be  meaningless 
in  this  connection. 

WHAT  IS  ORIGINAL  ? 

It  is  common  to  hear  that  "So-and-so  is  a  copyist;  his  ideas 
are  not  his  own,  or  to  put  it  strong,  he  is  a  thief  of  others' 
'thinks.'  "  But,  indeed,  few  ever  do  anything  that  is  strictly 
new.  The  designer  recasts,  changes,  molds  over  old  ideas 
into  new  shapes,  and  originates  hardly  ever.  He  takes  what 
seems  good,  no  matter  from  whence  it  comes  and  makes  it 
his  own.     How  aptly  Kipling  puts  It: 

"When  'Omer  smote  *is  bloomin'   lyre. 
He'd  "eard  men  sing  by  land  an'  sea  ; 
An'   what  'e   thought  'e  might   require, 
'E  went  an'  took — the  same  as  me  I 

"The  market  girls  and  fishermen. 
The  shepherds  an'  the  saiiors,  too. 
They  'eard  old  songs  turn  up  again, 
But  kep'   it  quiet — same  as  you. 

"They  knew  'e  stole  ;  'e  knew  they  knowed. 
They  didn't  tell  nor  make  a  fuss. 
But  winked  at  'Omer  down  the  road. 
An'  *e  winked  back — the  same  as  us." 

But  originality  is  here;  the  telling  of  an  old  story  in  new 
words — words  known  to  every  one — -was  what  Homer  did  and 
Kipling  does.  So  It  should  be  with  the  building  of  an  idea 
into  metal.  Aim.  purpose,  use  should  be  so  evident  as  to  make 
the  user  feel  that  he  knows  them  at  sight  and  could  have 
originated  the  design — if  only  he  had  thought  of  it  In  time. 
It  is  easy  to  design  the  complex,  but  the  simple — never.  The 
complex  becomes  simple  by  casting  out  the  useless,  and  the 
nearer  we  get  to  having  only  the  useful  and  necessary  the 
nearer  we  are  to  the  novel  and  original. 


CHROME  STEEL  DROP  FORGINGS. 

One  of  the  things  which  American  manufacturers  do  not 
seem  to  have  gotten  around  to  do  as  yet,  is  to  make  chrome 
steel  drop  forgings  in  an  expeditious  and  satisfactory  manner. 
The  making  of  these  forgings  has  become  a  business  of  con- 
siderable magnitude,  owing  to  their  extended  use  in  the  better 
classes  of  automobiles.  The  high  resilience  of  this  material 
makes  it  an  almost  necessary  one  for  certain  Important  parts 
of  the  high  grade  machine,  even  though  its  great  first  cost 
and  the  still  more  serious  difficulty  met  with  in  machining 
it  are  such  as  to  prohibit  its  employment  under  ordinary 
conditions.  In  conversation  recently  with  an  automobile 
manufacturer,  he  stated  that  it  was  possible  for  him  to  send 
to  the  Krupp  works  in  Germany  a  drawing  of  a  forging  and 
have  the  order  delivered  in  New  York  in  less  time  than 
American  manufacturers  required  to  fill  orders  for  similar 
parts  in  soft  steel.  While  this  is  no  doubt  partly  due  to  the 
crowded  condition  in  American  shops,  it  is  probable  that  the 
method  of  making  the  dies  for  forgings  of  this  material  has 
something  to  do  with  it.  An  examination  of  chrome  steel 
forged  parts  gives  the  Impression  that  they  are  formed  In 
cast  dies.  While  they  come  to  within  a  fair  degree  of  ac- 
curacy in  their  dimensions,  they  do  not  have  the  smooth, 
handsome  finish  we  are  accustomed  to  see  on  work  in  softer 
material  turned  out  by  machined  dies.  In  fact,  experiments 
with  this  metal  in  this  country,  using  machined  dies  of  the 
usual  form,  hardened  according  to  the  best  state  of  the  art, 
have  resulted  in  the  destruction  of  the  dies  after  very  short 
service.  The  German  manufacturer  probably  makes  a  pat- 
tern from  the  drawing,  and  from  this  pattern  casts  steel 
dies  of  a  composition  adapted  to  the  purpose  for  which  they 
are  used.  The  business  of  making  these  dies  without  doubt 
Involves  a  high  degree  of  skill  in  the  making  of  steel  cast- 
ings, a  considerable  knowledge  of  the  possibilities  of  the 
various  compositions  of  steel  that  can  be  used  for  the  pur- 
pose, and,  in  addition,  requires  a  complete  steel  foundry  equip- 
ment. The  business  would  thus  seem  to  be  more  nearly  in 
the  field  of  the  steel  maker  than  in  that  of  the  drop  forging 
manufacturer,  with  conditions  as  they  now  are.  Perhaps 
when  the  present  rush  is  over,  we  on  this  side  of  the  At- 
lantic may  undertake  the  systematic  development  of  this  In- 
dustry, along  with  some  others  in  which  we  have  been  fall- 
ing somewhat  behind  of  late. 
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THE  CORRESPONDENCE  SCHOOL  IDEA. 

The  celebration  of  the  fifteenth  anniversary  of  tlie  Interna- 
tional Correspondence  Schools,  October  16,  at  Scranton.  Pa., 
marked  a  mile-stone  in  the  progress  of  a  great  idea — technical 
education  by  mail.  Like  most  great  movements  this  started 
in  a  very  modest  way;  it  originated  with  Mr.  Thomas  J.  Fos- 
ter, then  the  editor  of  a  newspaper  in  Shenandoah,  Pa.,  who 
introduced  a  method  of  teaching  a  course  by  mail  which  was 
designed  to  enable  the  coal  miners  of  Pennsylvania  to  pass 
the  required  examinations  for  mine  foremen.  It  included  spe- 
cial home  study  text-books  and  a  system  of  direction  and  cor- 
rection of  students'  work.  The  success  of  this  work  was  im- 
mediate, and  it  led  to  the  formation  of  many  courses,  there 
being  now  over  200  courses  of  instruction,  covering  almost 
every  branch  of  all  the  well-known  trades  and  professions. 
Over  300,000  students  have  either  fully  completed  courses  or 
have  completed  various  subjects  of  a  course. 

The  correspondence  school  idea  appeals  with  special  force 
to  men  who,  as  they  have  come  to  mature  years,  have  realized 
their  lack  of  education,  especially  on  technical  subjects.  To 
many  young  men.  unfortunately,  the  word  education  has  an 
empty  sound.  It  means  little  to  them  save  perhaps  a  smatter- 
ing of  the  three  Rs.  Having  no  incentive  to  wider  knowledge 
and,  consequently,  few  or  no  ideals,  they  have  drifted  .along 
until  opportunities  or  family  responsibilities  have  awakened 
them  to  a  sense  of  their  need.  To  such  who  are  truly  am- 
bitious the  correspondence  school  idea  may  be  a  great  help. 
It  opens  the  door  to  self-help  and  explains  the  way,  making 
it  so  easy  that  the  ordinary  man  of  average  intelligence  who 
is  able  to  read  and  write  can  gain  a  specialized  knowledge  and 
an  understanding  of  the  theory  of  his  industry  which  will 
qualify  him  to  be  a  leader  in  it  rather  than  an  inferior 
workman.  The  practical  nature  of  the  instruction  and 
the  fact  that  it  treats  of  the  business  with  which  the 
learner  is  already  familiar,  has  made  this  system  of  educa- 
tion a  powerful  factor  in  the  general  uplift. 


THE  ROTARY  GAS  ENGINE. 
In  the  Engineering  Review  section  of  the  November  issue 
space  was  given  to  an  abstract  of  an  article  on  the  above  sub- 
ject without  editorial  comment.  The  article  was  in  favor  of 
the  gas  engine,  using  the  unsound  arguments  that  have  been 
used  time  and  time  again  to  bolster  up  the  case  of  the  steam 
rotary  engine.  The  strongest  feature  of  the  rotary  engine  and 
one  that  always  appeals  most  to  inventors  is  the  absence  of 
dead  centers  and  the  fact  that  in  the  reciprocating  engine 
there  is  a  varying  crank  effort  beginning  at  zero  and  increas- 
ing up  to  the  maximum  at  about  half-stroke  position,  then 
decreasing  to  the  time  of  exhaust.  The  rotary  engine  is  held 
to  be  free  from  this  "defect";  consequently  a  great  gain  of 
mechanical  eflBciency  is  claimed.  In  the  article  noted  the  fol- 
lowing unreliable  statement  is  made,  bearing  out  this  claim: 

"The  greatest  advantage  of  the  rotary  over  the  reciprocat- 
ing engine  would  be,  that  the  power  of  each  impulse  is  ap- 
plied constantly  on  the  tangent;  hence,  the  turning  moment 
would  be  always  equal  to  the  pressure  at  any  point,  while  in 
the  reciprocating  type  the  turning  moment  varies  for  small 
close-conned ed  engines  approximately  as  given  in  the  accom- 
panying table: 

Pressure. 

Beginning    of    stroke 0.00 

%   of  stroke 0.444 

V4   of  stroke 0.668 

%    of  stroke 0.84 

y^   of  stroke 1.00 

%   of  stroke 0.75 

%   of  stroke 0.60 

%   of  stroke 0.44 

Full     stroke 0.00 

"This  variation  is  due  to  the  imperfection  of  the  crank  and 
connecting  rod  as  a  means  of  power  transmission.  The  above 
factors  coupled  with  the  constantly  varying  pressure,  which 
falls  rapidly  after  the  beginning  of  the  stroke,  make  the  aver- 
age turning  moment  only  about  0.45  of  the  average  pressure 
on  the  piston.  The  rest  of  the  pressure,  about  0.55,  is  simply 
lost  in  strains  and  frivtion."     (The  Italics  are  ours.) 

To  quote  Josh  Billings,  "this  is  2  mutch."     Bid  the  author 


stop  to  consider  that  although  the  crank  effort  does  vary 
substantially  as  claimed,  the  piston  moves  only  about  two- 
thirds  the  distance  traversed  by  the  crank,  and  that  the  vol- 
ume swept  up  by  the  reciprocating  piston  is  not  more  nor  less 
than  that  swept  up  by  the  rotary  piston  for  the  same  number 
of  foot-pounds  developed,  neglecting  friction?  Aad,  as  to 
friction,  the  rotary  engine  is  notorious  in  this  respect.  In 
fact  it  is  the  one  great  defect  of  the  rotary  engine,  causing 
excessive  wear  and  low  mechanical  efficiency.  The  prospects 
of  success  for  the  rotary  gas  engine  seem  even  more  remote 
than  those  of  the  rotary  steam  engine.     What  more  could  we 

say  against  it? 

*     *     * 

CONSULAR  COMPLAINTS  CONCERNING  THE 
HANDLING  OF  FOREIGN  TRADE. 

There  has  appeared  of  late  a  great  number  of  complaints 
from  our  consular  service  in  regard  to  the  manner  in  which 
American  manufacturers  treat  their  foreign  customers  and 
handle  the  export  trade.  These  complaints  seem  to  indicate 
that  our  European  competitors  are  superior  to  us  in  every 
respect  in  regard  to  handling  their  foreign  trade.  Whether 
this  supposition  is  founded  on  reasonable  ground  will  be  a 
second  consideration.  In  fact  it  is  impossible  to  review  con- 
sular reports  of  any  European  country  without  finding  that 
the  consuls  of  those  countries  make  similar  complaints  re- 
garding the  manufacturers  of  their  respective  countries.  In- 
stead of  the  American  manufacturers  solely  being  at  fault  it 
must  be  that  manufacturers  all  over  the  world  have  not  as 
yet  acquired  the  ability  of  handling  their  foreign  trade  in 
the  same  expert  manner  as  they  take  care  of  their  domestic 
trade  relations.  We  point  out  this  fact,  not  with  a  view  of 
impressing  upon  American  manufacturers  the  opinion  that 
inasmuch  as  the  manner  with  which  they  handle  their  for- 
eign trade  may  not  be  in  any  way  inferior  to  the  manner  in 
which  our  European  competitors  handle  theirs,  they  should 
feel  satisfied  with  the  results  obtained  and  not  try  to  improve, 
but  simply  because  we  consider  that  due  justice  ought  to  be 
given  to  our  own  country  and  its  manufacturers.  While  there 
doubtless  is  good  reason  for  improvements  in  many  respects 
it  does  not  seem  justified  to  paint  the  American  export  trader 
fully  as  black  as  some  of  our  foreign  consuls  have  succeeded 
in  doing. 

There  is,  however,  another  complaint  made  by  our  consular 
service  which  we  think  to  be  far  more  justified,  and  which 
should  not  be  disregarded  by  our  manufacturers  and  mer- 
chants. Reports  are  frequently  received  from  diplomatic  and 
consular  officers  complaining  of  carelessness  on  the  part  of 
correspondents  in  the  United  States  in  failing  to  fully  pre- 
pay the  prescribed  postage  on  letters  and  other  mailable 
matter.  This  carelessness  is  not  only  annoying  but  is  ex- 
pensive to  those  receiving  communications  upon  which  the 
full  amount  of  postage  has  not  been  paid,  and  has  resulted 
in  many  cases  in  defeating  the  sale  of  American  products 
abroad.  It  places  an  unnecessary  burden  on  people  who  are 
making  an  effort  to  become  acquainted  with  American  goods 
and  methods.  Being  compelled  to  pay  penalties,  even  though 
small,  does  not  tend  to  promote  good  feeling  on  the  part  of 
actual  or  prospective  buyers.  Under  international  postal 
agreements  a  penalty  equal  to  double  the  amount  of  deficient 
postage  must  be  paid  by  the  party  to  whom  the  matter  is 
addressed. 

In  offering  a  suggestion  for  overcoming  the  liability  of 
mistakes  in  large  establishments  where  all  mail  is  handled 
by  a  special  clerk  it  may  be  well  to  call  the  attention  to  the 
custom  of  several  well  organized  houses  who  use  special 
envelopes  bearing  the  words  "Foreign  Mail"  printed  in  the 
place  where  the  stamp  is  to  be  affixed.  This  serves  as  a 
constant  reminder  to  the  mailing  clerks  that  the  domestic 
postage  ratep  do  not  apply  to  the  letters  or  packages  so 
marked,  and  errors  are  thus  easily  avoided.  Such  a  course 
might  help  to  regain  the  good  will  of  many  foreign  firms 
whose  disaffection  can  be  attributed  to  no  greater  and  no 
other  cause.  The  evil  is  evidently  due  to  a  lack  of  proper 
classification  of  mail  matter  in  the  offices  of  our  merchants, 
and  a  simple  method,  like  the  one  mentioned  above,  would 
probably  prove  to  be  an  effective  remedy. 
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Two-cent  letter  postage  for  each  half-ounce  became  effective 
between  New  Zealand  and  the  United  States  on  November  1. 
This  arrangement  will  no  doubt  bring  the  two  countries  into 
closer  business  relationship. 


T.wo  months  ago  the  first  section  of  the  Pekin-Kalgon  Rail- 
way was  opened  which  will,  when  completed,  connect  the 
Chinese  capital  direct  with  Europe  and'  will  bring  Pekin 
within  twelve  days  of  London.  The  most  remarkable  feature 
in  connection  with  the  building  of  this  railway  Is  perhaps 
that  it  has  been  constructed  entirely  by  Chinese  men  working 
under  a  native  engineer. 


It  has  been  suggested  several  times  in  engineering  history 
to  make  use  of  the  tides  by  allowing  them  to  fill  diked-in 
territory,  to  run  out  again  through  turbines.  It  happens, 
however,  that  land  that  can  be  diked  in  is  very  valuable  for 
dairy  purposes,  as  the  soft  mud  makes  excellent  soil,  and 
much  more  can  be  netted  from  the  land  than  from  the  power. 
— Power. 

A  remarkable  opinion  with  regard  to  steam  turbines  finds 
expression  in  the  words  of  Dr.  Riedler  at  the  Berlin  meeting 
of  the  Society  of  German  Engineers  when  in  discussing  the 
development  of  the  steam  turbine  he  found  occasion  to  say: 
"The  turbine  is  no  longer  the  motor  of  the  future;  it  is  the 
steam  engine  of  the  present."  This  opinion  has  so  much 
greater  weight,  as  Dr.  Riedler  himself  has  attained  much  of 
his  professional  eminence  by  reason  of  his  success  in  the  im- 
provement of  reciprocating  machinery. 

An  interesting  employment  of  paper  relates  to  the  produc- 
tion of  gas-pipes.  Manila  paper  cut  in  strips,  of  a  width  equal 
to  the  length  of  the  pipes  to  be  made,  is  put  in  a  receiver 
filled  with  fused  asphalt  and  rolled  solidly  and  uniformly 
around  a  rod  or  core  of  iron  until  the  desired  thickness  is 
obtained.  After  the  pipe  thus  produced  has  been  submitted  to 
heavy  pressure,  the  exterior  is  covered  with  sand  and  the 
whole  cooled  in  water.  The  core  is  removed  and  the  outer 
surface  covered  with  a  waterproof  product.  These  pipes,  it 
appears,  are  perfectly  tight  and  more  economical  than  metal 
pipes. — The  Mechanical  World. 


Two  parts  of  aluminum  and  one  part  of  zinc  form  an  alloy 
to  which  has  been  given  the  name  "alzene."  It  is  equal  in 
strength  to  good  cast  iron  and  superior  to  it  in  the  matter 
of  elastic  limit.  It  tates  a  fine  smooth  finish  and  does  not 
readily  oxidize.  The  color  is  white.  It  melts  at  a  low  red 
heat,  and  is  very  fluid,  running  freely  to  the  extremities  of 
the  mold  and  filling  small  or  thin  parts.  Great  care  must  be 
exercised  in  melting  it,  particularly  when  mixing  the  two 
metals,  in  order  to  preserve  its  smooth  working  qualities.  It 
is  said  to  be  somewhat  brittle  and  hence  unsuited  to  such 
pieces  as  require  the  toughness  possessed  by  brass. — Ober- 
mayer's  Bulletin. 

The  Giornale  dritalia,  Rome,  Italy,  announces  that  the 
Midvale  Steel  Company,  Philadelphia,  has  obtained  from  the 
Italian  government  an  order  for  2,100  tons  of  armor  plate, 
valued  at  $1,000,000,  for  a  man-of-war.  The  American  com- 
pany was  in  competition  for  the  contract  with  five  European 
firms,  including  the  Krupps.  Its  tender  was  $180,000  less 
than  that  of  the  Italian  Terni  factory.  Comments  seem  al- 
most unnecessary,  but  it  is  evident  that  the  time  has  passed 
when  fiscal  provisions  are  necessary  in  this  country  to  keep 
foreign  steel  product  out  of  the  competition  with  our  own 
steel  mills.  The  above  seems  to  amply  indicate  the  latter's 
ability  to  successfully  compete  with  European  steel  concerns 
even  if  "unprotected." 


frictional  work  of  that  form  of  engine  is  assumed  to  be  very 
small.  C.  H.  Wingfield  calls  attention  to  the  fact  that  while 
there  is  no  doubt  about  the  friction  per  revolution  being  much 
less  than  in  a  reciprocating  engine  of  equal  power,  the  num- 
ber of  revolutions  in  a  given  time  is  much  higher,  and  the 
friction  of  the  turbine  must  be  proportional  to  this  greater 
number  of  revolutions  before  a  comparison  can  be  made.  In 
other  words,  he  asks.  "Is  the  work  expended  per  minute  in 
overcoming  friction  less  with  a  turbine  than  with  a  slower- 
running  reciprocating  engine  of  the  same  power?" — Power. 


A  two-cylinder  20-horsepower  Maxwell  automobile  made  a 
3.000-mile  ,run  without  its  motor  ceasing  operation,  the  test 
ending  in  New  York,  October  31.  The  most  of  the  mileage 
was  made  between  Boston  and  Worcester,  the  round  trip  being 
88  miles.  This  route  was  covered  by  two  drivers,  alternating 
at  the  end  of  every  two  trips.  Then,  in  continuation  of  the 
run  the  car  traveled  to  New  York,  back  into  Connecticut  and 
again  to  New  York,  so  as  to  complete  the  3,000-mile  distance. 
For  fuel  and  lubrication  1611-;  gallons  of  gasoline,  at  20  cents 
per  gallon;  24H  quarts  of  lubricating  oil,  at  20  cents  per 
gallon;  and  5  pounds  of  grease,  at  15  cents  per  pound,  were 
used.  Other  minor  expenses  brought  the  total  nominal  cost 
of  operation  for  3,OO0  miles  up  to  $41.45. 


As  was  mentioned  in  an  article  describing  the  new  shops 
of  the  Western  Electric  Co.  at  Hawthorne,  111.,  in  the  July 
issue  of  Machinery  this  company  has  provided  storage  bins 
for  coal  so  arranged  that  the  coal  may  be  kept  stored  under 
water,  this  for  preventing  loss  of  heat  units  and  spontaneous 
combustion.  For  the  storage  bins  a  plot  320  x  75  feet  has 
been  excavated  to  a  depth  of  about  12  feet  and  lined  and 
sub-divided  by  concrete  walls  into  twelve  80  x  25  feet  pits. 
The  bottom  is  clay  subsoil  and  the  walls  are  carried  about 
4  feet  above  the  ground.  The  pits  can  he  flooded  by  means  of 
a  12-inch  water  main.  The  longitudinal  division  walls  are 
wide  enough  to  carry  the  tracks  on  which  the  coal  is  delivered. 
It  is  removed  from  the  pits  by  a  steam  shovel. 


There  has  of  late  been  a  number  of  different  formulas  pro- 
posed for  the  rating  of  automobile  motors.  The  Automobile 
.\ssociation  of  Central  Europe  has  adopted  a  formula  for  four- 
cycle motors  based  upon  a  mean  pressure  of  about  55  pounds 
per  square  inch  and  900  revolutions  per  minute.  This  formula 
reads  A'  =  0.003  id"s,  in  which  A"  equals  the  number  of  horse- 
power to  be  determined,  t  the  number  of  cylinders,  d  the 
diameter  of  the  cylinders,  and  s  the  stroke.  All  dimensions 
are  given  in  centimeters.  If  the  dimensions  are  given  in 
inches  the  formula  would  be  JV  =  0.0492  id-s.  The  output  as 
figured  from  this  formula  is  rather  low,  however,  depending 
upon  the  low  mean  effective  pressure  upon  which  the  formula 
is  based. — The  Horseless  Age. 


By  reason  of  the  ease  with  which  the  rotating  member  of 
a  turbine  revolves  la  its  bearings,  and  the  length  of  time  that 
it  will  continue  to  run  after  the  steam  has  been  shut  off,  the 


After  the  great  San  Francisco  fire,  hundreds  of  tons  of  lead, 
zinc,  and  other  metals  owned  by  the  Selby  Smelting  Company 
were  found  melted  into  a  solid  block  at  the  base  of  the  shot 
tower  that  was  for  many  years  one  of  the  landmarks  of  the  old 
city.  The  problem  of  recovering  the  metals,  which  were  worth 
many  hundreds  of  thousands  of  dollars,  was  a  difficult  one. 
The  great  mass  could  not  be  raised  or  broken  up  into  frag- 
ments of  a  practicable  size  by  any  ordinary  means.  After 
removing  several  tons  of  bricks  and  debris,  however,  chan- 
nels have  been  cut  through  the  great  block  of  metal  by  an 
electrical  arc  process.  The  bed  of  metal  is  from  three  to  four 
feet  thick,  and  covers  the  entire  area  of  the  ruins  of  the 
tower.  The  heat  and  light  produced  by  the  process  are  In- 
tense, though  only  ten  volts  are  used  for  each  implement. 
The  men  who  are  engaged  in  cutting  the  channels  have  their 
heads  and  faces  covered  with  canvas  to  protect  them  from  the 
blinding  light.  The  metal  is  recovered  in  blocks  weighing 
nearly  a  ton  each. — Scientific  American. 
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The  opinion  has  frequently  been  expressed  that  Scandi- 
navia, with  its  huge  waterfalls,  will  before  long  be  one  of  the 
most  suitable  places  for  large  chemical  works:  indeed,  it  is 
claimed  that  with  the  future  developments  of  electrochemical 
technology  the  greater  part  of  the  world's  supply  of  soda, 
chlorates,  nitrates,  calcium  chloride,  and  iron  will  be  pro- 
duced in  the  northern  peninsula.  Hence  it  is  easy  to  under- 
stand the  action  of  the  Swedish  and  Norwegian  governments 
In  protecting  the  falls  against  foreign  capitalists.  Sweden  has 
passed  a  law  that  the  use  of  the  falls  is  reserved  to  the  State. 
while  a  bill  is  before  the  Norwegian  Storthing  in  which  it  is 
prescribed  that  at  least  one-half  of  the  capital  laid  out  on  the 
falls  shall  be  Norwegian  money,  and  the  direction  of  the  work 
be  in  the  hands  of  Norwegians  who  are  living  in  the  land. — ■ 
London  Nature. 


as  the  crystallization  of  steel  from  shocks  or  vibrations. 
Cases  where  such  occurrences  have  been  suspected  simply  re- 
duce themselves  to  a  case  where  the  steel  has  been  defective 
from  the  beginning. 


It  is  a  common  thing  to  find  that  many  of  our  modern  in- 
ventions and  developments  have  been  thought  of  a  long  time 
ago.  but  on  account  of  various  causes  been  forgotten.  It  may, 
however,  surpiise  many,  that  a  typewriter  was  invented  and 
made  two  hundred  years  ago.  during  the  reign  of  Louis  XIV. 
in  Prance,  by  one  of  his  officials.  The  apparatus  contained 
some  of  the  principal  details  of  our  modern  typewriters.  An- 
other fact  of  similar  character  is  called  to  our  attention  by 
The  Engineering  Magazine  for  October,  where  we  are  told  of 
the  existence  of  a  Scott  graphophone  In  the  "Mus6e  du  Con- 
servatoire des  Arts  et  Metiers"  in  Paris,  the  construction  of 
which  probably  antedated  the  birth  of  Edison.  Such  cases 
do  not  decrease  the  honor  of  individual  inventors,  but  only 
serve  to  prove  that  the  human  mind  has  constantly  been 
active  to  solve  certain  problems  which  it  has  been  reserved 
for  our  time  to  bring  to  a  practical  solution;  that  in  fact, 
"nothing  is  new  under  the  sun." 


While  the  development  of  the  use  of  steel  cross-ties  for 
railroad  construction  has  not  been  very  rapid  in  the  United 
States,  it  may  be  of  interest  to  know  that  metal  ties  were 
discussed  in  Germany  as  early  as  in  the  sixties,  and  that 
seventeen  years  ago  nearly  10,000  miles  of  German  lailroad 
was  laid  with  iron  or  steel  foundation.  In  1903.  11.500  miles 
of  track  were  provided  with  metal  cross-ties,  this  constitut- 
ing more  than  one-fourth  of  the  tracks  in  Germany.  Indi- 
cations point  to  the  fact  that  the  railroads  in  this  country 
will  before  long  earnestly  consider  a  step  of  this  kind  for 
many  reasons,  among  which  we  may  mention  the  electrifica- 
tion of  roads,  necessitating  a  third  rail  and  its  supports,  the 
abolishing  of  the  grade  crossings,  calling  for  an  abundance 
of  viaduct  worlf,  and  automatic  train  signalling  which  may 
call  for  a  stronger  support  than  can  be  provided  for  by 
wooden  ties.  It  is  evident  that  the  expense  of  construction 
of  railroads  will  increase  with  this  improvement,  but  the 
traflBc  of  the  country  is  also  increasing  in  such  a  degree  that 
if  the  German  railroads  are  able  to  afford  this  expense,  there 
is  no  question  but  what  the  permanence  of  the  track  which 
this  improvement  would  insure,  will  amply  repay  the  rail- 
roads in  this  country  for  the  increased  amount  of  investment 
necessary. 

THE  CRYSTALLIZATION  OF  STEEL. 
In  an  article  in  the  Iron  Age  Mr.  James  H.  Baker  treats  the 
subject  of  annealing  and  crystallization  of  steel.  His  state- 
ments in  regard  to  the  latter  subject  are  very  interesting.  He 
claims  that  while  there  has  been  a  great  deal  siid  about  steel 
crystallizing  when  in  use  or  when  subject  to  vibrations  and 
shocks,  there  is  still  room  for  doubt  on  this  point.  During 
experiments  carried  on  by  Mr.  Baker,  he  has  hammered  steel 
for  a  long  time  cold  and  bent  it  back  and  forth  slowly  under 
a  press  until  nearly  destroyed,  and  on  cutting  and  breaking 
the  pieces  there  was  no  sign  of  crystallization.  He  claims  that 
at  times  when  steel  used  for  industrial  purposes  breaks,  as 
all  things  will  when  used  enough,  and  its  fractured  area 
shows  a  crystalline  structure,  then  it  is  always  said  to  be 
"crystallized  by  use."  But  the  fact  is  that  the  steel  which 
when  breaking  shows  a  crystalline  structure  has  been  sent 
out  from  its  place  of  production  in  a  crystalline  condition  or- 
iginally, and  its  use  siniply  separates  the  faces  of  the  crystals. 
Shortly,  Mr.  Baker  seems  to  claim  that  there  is  no  such  thing 


IMPROVED  BALL  BEARING.  . 
The  principle  of  spacing  the  individual  balls  of  a  ball-bear- 
ing by  means  of  a  second  set  of  balls  which  carry  none  of 
the  load  of  the  bearing  but  serve  only  as  spacers,  has  been  ap- 
plied in  a  new  way  by  Mr.  E.  Denis,  of  St.  Quentin,  near 
Paris,   France.     Two   sets   of  spacing  balls  are  used,   one  on 


Principle  of  Improved  Ball  Bearlngr. 

each  side,  and  tracks  are  provided  for  them  to  bring  them 
central  with  the  larger  main  balls.  The  sketch  herewith, 
taken  from  Le  Genie  Civil  shows  the  arrangement  so  fully 
as  to  require  no  further  explanation.  This  form  of  bearing 
has  been  applied  to  the  step-bearings  of  centrifugal  dryers. 

THE  VALUE  OF  ALCOHOL  FOR  COMBUSTION  ENGINES. 
TTie  Engineer.  November  1,  1906. 

With  the  enactment  of  the  law  on  denatured  alcohol,  which 
is  to  take  effect  on  January  1,  1907,  experimental  data  on 
engines  adapted  to  use  this  fuel  are  in  order.  The  Model 
Gas  Engine  Works  of  Peru.  Ind..  have  already  had  engines 
operating  successfully  with  this  fuel  for  a  little  more  than  a 
year.  To  adapt  the  "Model"  engines  for  alcohol  required  no 
change  whatever,  with  the  exception  of  the  compression,  the 
fuel  being  admitted  over  a  disk  valve,  thence  passing  through 
screens  of  perforated  brass  direct  into  the  cylinder. 

For  its  experimental  work,  the  company  used  alcohol  ex- 
ported from  Cuba.  The  company  paid  10  cents  a  gallon,  but 
was  obliged  to  pay  duty  until  it  cost  something  over  ?3  a  gal- 
lon delivered. 

On  trial  it  was  found  that  alcohol  was  not  nearly  so  vola- 
tile as  gasoline,  and  therefore  would  stand  a  much  higher 
compression.  Various  compressions  were  tried  until  a  little 
more  power  was  secured  from  a  given  sized  engine  than  was 
possible  with  gasoline,  the  increase  amounting  to  almost  10 
per  cent.  The  engine  ran  much  more  smoothly  with  alcohol, 
and  there  was  no  tendency  for  the  heavy  jar  at  the  time  igni- 
tion took  place  usually  found  in  gaosline  engines  of  higli 
compression.  This  was  accounted  for  largely  in  that  the 
alcohol  did' not  burn  so  rapidly. 

Very  little  difference  was  found  in  the  consumption  of 
alcohol  as  compared  with  gasoline.  For  the  low  grade  alcohol 
which  was  tested  the  consumption  was  found  to  be  approxi- 
mately 1  gallon  per  horsepower  for  10  hours,  and  this  is 
practically  the  same  result  as  secured  with  gasoline.  Some 
writers  are  claiming  that  1  gallon  of  alcohol  will  go  as  far 
as  2  gallons  of  gasoline  for  power  purposes,  but  it  is  the 
company's  belief  that  these  people  are  not  talking  from 
actual  experience,  or  have  experimented  with  a  higher  grade 
of  fuel  than  used  by  them. 

It  was  also  found  that  the  engine  would  start  practically 
as  easily  with  alcohol  as  with  gasoline,  and  was  free  from 
smoke  and  dirt.  On  the  whole,  the  experiments  seem  to  point 
out  that  alcohol  is  preferable  to  gasoline  for  power  purposes 
with  the  gas  engine,  from  almost  every  standpoint,  where  the 
price  of  both  are  equal. 

A  NE'W  DYNAMOMETER. 
The  Practical  Engineer  describes  a  very  simple  dynamome- 
ter recently  brought  out  by  an  English  concern.  The  object  of 
the  invention  is  to  provide  a  measuring  brake,  which  is  port- 
able and  self-contained,  and  can  be  applied  instantly  to  any 
engine  or  motor  without  previous  preparation,  and  by  which 
the  power  absorbed  can  be  accurately  and  immediately  meas- 
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ured  with  as  little  calculation  as. possible.  This  dynamometer, 
known  as  the  Sellers,  consists  of  a  long  lever  carrying  at  one 
end  a  brake  block  running  on  small  flanged  wheels  and  at- 
tached to  a  spring  balance  fixed  to  the  lever,  as  shown  in  the 
cut.  The  instrument  can  be  used  directly  upon  the  flywheel. 
When  not  in  use  the  brake  is  perfectly  free  of  the  flywheel,  a 
great  advantage  when  starting  the  engine  or  motor.  The 
load  is  applied  either  by  pressure  of  the  foot  or  by  placing 


A  Ne-w  Dynatnometer. 

a  weight  on  the  long  end  of  the  lever,  this  weight  being  moved 
along  to  give  a  nice  adjustment  for  steady  running.  There 
are  no  allowances  or  corrections  whatever  to  be  made,  and 
by  means  of  the  table  supplied  with  the  spring  indicator  the 
power  developed  may  be  read  off  at  once  without  any  calcu- 
lations. 


THE  STRENGTH  OF  IRON  CASTINGS  USED  IN  MACHINERY. 

At  the  convention  of  the  American  Foundry  Foremen,  Pro- 
fessor C.  H.  Benjamin  read  a  paper  on  the  strength  of  cast- 
iron  machine  parts,  in  which  he  gave  the  results  of  many 
tests  that  have  been  made  by  him  to  determine  by  actual  ex- 
periment the  strength  of  castings  of  different  forms.  The  in- 
formation given  by  Prof.  Benjamin  will  be  found  of  decided 
value  to  designers,  specially  when  engaged  in  developing 
some  apparatus  in  which  to  save  weight,  or  for  some  other 
reason,  it  is  necessary  to  cut  very  close  to  the  mark.  In  the 
following  we  have  gathered  what  appear  to  be  the  most  im- 
portant parts  of  his  address. 

"In  so  simple  a  thing  as  a  cast-iron  beam  of  rectangular 
section,  theory  is  more  or  less  at  fault  in  predicting  the  safe 
load.  A  series  of  experiments  which  I  conducted  several 
years  ago  showed  me  that  the  neutral  axis  of  such  a  section 
was  not  stationary,  but  traveled  gradually  up  from  the  center 
of  gravity  as  the  load  increased.  As  the  sections  become 
more  complicated  the  stresses  due  to  the  uneven  cooling  be- 
gin to  appear  and  to  still  further  embarrass  thte  designer. 

In  the  past  dozen  years  I  have  conducted  tests  on  a  great 
variety  of  cast-iron  members  to  determine  the  actual  break- 
ing load  or  pressure  and  compare  it  with  that  deduced  by 
theory.  There  were  tested  in  this  way  beams  of  various 
sections,  cylinders,  wheels,  flat  plates,  gear  teeth,  pulley  arms 
and  rims,  flywheels,  rotary  disks  and  high-speed  pulleys  of 
various  types. 

Cylinders  usually  break  in  a  circular  line  just  back  of  one 
of  the  flanges  instead  of  splitting,  as  theory  would  indicate. 
Furthermore,  the  failures  occur  at  pressure  less  than  one-half 
those  given  by  the  usual  formulas  for  their  shells.  This  is 
probably  due  to  pressure  of  blowholes  or  hot  spots  at  the 
junction  of  shell  and  flange  and  to  the  bending  moments 
caused  by  the  pull  of  the  cover  bolts.  Subsequent  tests  on 
cylinders  whose  flanges  have  been  reinforced  by  brackets  sub- 
stantiate this  conclusion.  The  cylinders  all  split  from  end 
to  end  under  a  pressure  approximately  two-thirds  that  given 
by  the  formula  for  their  shells.  The  other  third  is  accounted 
for  by  the  bending  due  to  lack  of  uniformity  in  the  metal. 
A  cylinder  10  by  20  inches,  with  a  %-inch  wall,  would  burst 
at  a  pressure  of  about  1,400  pounds  per  square  inch,  corres- 
ponding to  a  tensile  stress  of  10,000  pounds,  whereas  tensile 
tests  showed  the  metal,  a  soft  gray  iron,  to  have  a  tensile 
strength  of  14,000  pounds.  Rectangular  and  square  plates 
were  tested,  and  the  results  were  found  to  be  remarkably  uni- 


form. The  bursting  pressure  varied  less  than  10  per  cent 
from  that  calculated  by  accepted  formulas.  The  tests  on  gear 
teeth  were  made  by  applying  a  steady  load  on  the  testing 
machine,  and  were  only  conclusive  as  to  the  selection  and  not 
the  absolute  strength  of  different  forms.  The  pressure  was 
applied  at  various  angles  of  obliquity,  from  0  to  30  degrees, 
and  two-pitch  Involute  and  cylindrical  teeth  were  selected 
for  experiments.  The  shapes  varied  from  those  of  pinions 
to  those  of  rackS;  and  the  following  conclusions  were  reached: 

1.  The  plane  of  fracture  is  approximately  parallel  to  the 
line  of  pressure,  and  not  necessarily  at  right  angles  to  the 
radial  plane. 

2.  Corner  breaks  are  likely  to  occur  even  when  the  pres- 
sure is  uniformly  distributed. 

3.  Rack  teeth  are  about  twice  as  strong  as  those  of  pin- 
ions of  15  to  20  teeth,  and  involute  teeth  are  from  40  to  50 
per  cent  stronger  than  cycloidal. 

The  breaking  pressure  corresponded  quite  well  to  those 
calculated  from  the  modulus  of  rupture  of  the  iron  used. 

In  testing  the  arms  and  rims  of  pulleys  a  steel  belt  was 
used,  and  a  twisting  moment  thus  applied  to  the  pulley 
through  the  medium  of  levers  and  a  testing  machine.  The 
pull  on  the  tight  side  of  the  belt  was  graduated  to  twice  that 
of  the  slack  side,  and  the  pulls  were  increased  until  one  or 
more  of  the  arms  failed.  The  arms  were  slightly  tapering  and 
had  twice  the  strength  at  the  hub  as  at  the  rim.  The  fact 
that  they  broke  sometimes  at  one  end  and  sometimes  at  the 
other  showed  the  ratio  of  the  bending  moments.  The  arm  or 
arms  nearest  the  tight  side  of  the  belt  nearly  always  failed 
first,  and  we  were  justified  in  forming  the  following  conclu- 
sions: 

1.  That  on  account  of  the  springing  of  the  rim  the  bend- 
ing is  unevenly  distributed,  so  that  about  twice  the  average 
moment  comes  on  the  arm  nearest  the  tight  belt. 

2.  That  the  bending  moment  at  the  hub  is  about  double 
that  at  the  arm,  as  such  pulleys  are  usually  designed.  The 
above  ratios  will  be  affected  by  variations  in  the  relative  stiff- 
ness of  rims  and  arms. 

Tests  of  Rotating  Pieces. — The  most  fascinating  and  the 
most  spectacular  series  .of  experiments  have  been  those  in 
which  rotating  pieces  have  been  tested  to  destruction  by  high 
speed. 

Wheels,  models  or  flywheels  without  flanges  were  operated 
at  a  speed  up  to  400  feet  per  second,  while  those  made  in 
sections  reached  the  speed  of  only  150  feet.  Placing  the  joint 
close  to  the  spoke  did  not  appreciably  strengthen  the  wheel, 
although  steel  tie  rods  between  the  joints  and  hubs  increased 
the  strength  to  some  extent.  English  wheels,  built  on  the 
bicycle  wheel  pattern,  were  the  strongest  wheels  experimented 
with,  giving  a  speed  of  4,000  revolutions  per  minute.  The 
large  number  of  spokes  permitted  of  no  bending  of  the  rim. 
All  of  the  wheels  experimented  with  were  24  inches  in  di- 
ameter. 

A  balance  weight  weighing  3^2  pounds  was  located  inside 
of  the  rim,  and  the  wheel  burst  at  1,200  revolutions  per  min- 
ute.    It  should  have  withstood  a  strain  of  2,000  revolutions. 

From  these  tests  we  reach  the  following  conclusions: 

1.  Any  weight  on  the  rim  between  the  arms  of  a  rapidly- 
rotating  wheel,  whether  it  he  a  flange,  a  balance  weight  or 
otherwise,  is  a  source  of  weakness  and  danger. 

2.  When  the  weight  is  accompanied  by  a  joint  or  any 
breaking  of  the  metal  at  such  a  point  the  wheel  is  entirely 
unsafe  at  even  ordinary  belt  speeds. 

3.  Solid  rims  of  cast  iron  as  ordinarily  designed  are  almost 
entirely  free  from  bending  stresses,  and  will  not  burst  at 
speed  much  less  than  400  feet  per  second. 

Tests  on  cast-iron  disks  have  just  been  commenced,  and  so 
far  the  diflSculties  have  been  found  greater  than  in  any  other 
series  of  experiments.  The  bursting,  speed  of  a  disk  is  from 
one  and  a  half  to  two  times  that  of  a  ring,  and  this  high 
speed,  coupled  with  the  severe  shock  of  bursting,  has  affected 
the  steam  turbine  used  in  making  the  experiments.  So  far 
three  18-inch  disks  have  been  hurst  at  a  speed  of  about  7,500 
revolutions  per  minute.  This  corresponds  to  a  rim  speed  of 
about  COO  feet  per  second  and  to  a  stress  near  the  center  of 
about  12.000  pounds  per  square  inch." 
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ANNEALING  UNDER  GAS. 
Walter  J.  May,  in  The  Practical  Engineer,  September  38,  1906. 

Finished  steel  articles  whicli  have  to  be  kept  bright  when 
annealed  are  rather  difficult  to  deal  with  when  charcoal  pack- 
ing is  used,  but  when  the  annealing  case  or  box  is  kep't  full 
of  ordinary  coal  gas  the  trouble  is  overcome  and  the  articles 
remain  both  bright  and  clean.  The  process  is  by  no  means 
an  expensive  one,  while  with  ordinary  care  there  is  no  danger 
attendant  on  working,  no  extremely  high  temperatures  being 
required  for  annealing  only.  The  quantity  of  gas  used  :s 
small,  as  after  the  annealing  case  is  filled,  only  a  very  small 
quantity  need  be  passed  through — enough  to  keep  a  No.  0 
ordinary  fish-tail  burner  alight  being  sufficient,  and  this  would 
probably  not  be  more  than  2  cubic  feet  per  hour.  The  time 
taken  in  the  process  of  annealing  from  start  to  finish  should 
not  exceed  two  or  three  hours  as  a  rule  unless  the  arti- 
cles dealt  with  were  very  heavy,  and  therefore  it  is  scarcely 
likely  that  so  much  as  10  cubic  feet  of  gas  would  be  used 
in  any  one  case. 

Where  the  operator  can  regulate  the  heat  it  is  possible 
to  blue  steel  articles  effectively,  but  as  a  rule  this  would 
require  the  use  of  a  pyrometer,  as  a  great  number  of  men 


Dlaffratn  of  Flask  and  Gas  Supply  for  ADoeallng  under  Gas. 

could  not  judge  so  low  a  heat  as  given  from  520  degrees  F. 
to  600  degrees  F.,  as  there  would  be  no  redness  to  go  by. 
Clear  mica  sight  holes  might,  of  course,  be  used,  but  as  the 
annealing  flask  would  be  dark  inside,  these  would  be  of  very 
little  use  in  practice,  while  test  wires  would  not  advance 
matters  much,  as  these  would  be  blued  before  larger  pieces  of 
metal  showed  any  change  in  color. 

The  method  of  heating  the  annealing  flasks  will  be  the 
one  usually  adopted  in  any  particular  place,  but  special  flasks 
would  have  to  be  provided,  whether  they  be  of  metal  or  fire- 
clay. Probably  those  of  cylindrical  form  would  be  best  for 
many  reasons,  but  this  form  is  not  absolutely  necessary,  as 
rectangular  shapes  may  be  more  easily  dealt  with  in  some 
places.  Anyhow,  the  same  general  plan  for  arranging  the  gas 
supply  and  the  small  exit  pipe  will  be  adopted,  and  this  is 
approximately  shown  in  the  cut,  each  form  of  flask  requiring, 
its  own  special  arrangement  of  fittings.  Roughly,  the  flask 
is  filled  with  the.  articles  to  be  annealed,  the  cover  luted  on, 
and  then  it  is  placed  in  the  furnace,  after  which  the  gas  is 
connectei  and  turned  on,  the  air  escaping  by  the  exit  pipe, 
which  should  be  fitted  with  a  No.  0  or  No.  1  ordinary  iron 
fish-tail  burner.  When  the  air  has  been  driven  out,  the  burner 
should  be  ignited  and  the  supply  of  gas  regulated  to  give  just 
a  small  flame  at  the  burner,  and  as  the  flask  becomes  hot 
probably  a  further  reduction  of  the  gas  supply  will  be  neces- 
sary. "WTien  the  annealing  is  completed  the  gas  supply  will 
be  disconnected,  and  the  end  of  the  supply  pipe  stopped,  the 
exit  pipe  being  stopped  as  soon  as  the  fiask  is  withdrawn,  and 
then  the  whole  can  cool  down  before  opening  the  flask,  the 
articles  not  being  exposed  to  the  oxidizing  influence  of  the 
air.  Beth  for  convenience  and  also  economy  in  gas,  it  is  well 
to  have  an  iron  stopcock  on  the  exit  pipe  and  an  ordinary 
stopcock  on  the  fixed  portion  of  the  inlet  pipe,  as  by  this 
means  the  flask  can  be  sealed  before  it  is  taken  from  the  fur- 
nace. This  is  a  matter  of  detail  which  should  be  left  to  the 
common  sense  of  the  operator,  however,  and  is  scarcely  worth 
mentioning  where  practical  men  are  concerned. 

Air  must  not  be  admitted  to  the  annealing  flasks  while  they 
are  hot,  or  the  gas  will  ignite,  and  under  certain  conditions 
explode  with  some  violence,  in  which  case  damage  would  be 
done  both  to  the  furnace  and  to  persons  around,  in  all  prob- 
ability. All  joints  should  be  luted  to  prevent  the  admission 
of  air  as  a  matter  of  course,  but  the  luting  material  will  vary 


with  the  material  of  which  the  flask  is  made.  The  heat  re- 
quired for  successful  annealing,  being  between  1,300  and  1,500 
degrees  F.,  would  be  sufficient  to  ignite  gas  holding  a  certain 
proportion  of  air.  but  if  air  is  not  present  the  gas  will  only 
expand  without  ignition,  and  for  this  reason  ordinary  care 
must  be  used.  Taken  all  round,  for  bright  steel  work,  anneal- 
ing under  gas  presents  considerable  advantages,  but  for  rough 
work  where  finishing  has  not  been  done,  the  ordinary  process 
is  sufficient  as  a  rule,  and  need  not  be  deviated  from  unless 
for  some  special  reason. 

THE  CUTTING  OF  STEEL  BY  THE  COMBUSTION 

PROCESS. 

S.  D.  V.  Burr,  Iron  Age.  November  1.  1906. 

We  are  Indebted  to  a  Belgian  engineer,  Felix  Jottrand,  of 
Uccle,  for  the  perfection  of  a  process  which,  according  to 
reports  that  have  reached  this  side,  is  both  rapid  and  eco- 
nomical and  further  is  capable  of  w-ide  application.  The  pro- 
cess depends  upon  the  union  of  oxygen  and  iron  and  is 
founded  upon  the  principle  that  when  combustion  has  once 
been  started  it  will  continue  as  long  as  the  proper  conditions 
are  maintained  (see  Machineet,  Engineering  Edition,  July, 
1906,  page  590). 

The  first  experiments  were  made  with  an  oxy-hydrogen 
flame  to  bring  the  metal  to  a  red  heat;  when  this  temperature 
had  been  reached  the  hydrogen  supply  was  reduced  and  that 
of  the  oxygen  increased,  the  idea  being  to  produce  combus- 
tion. It  was  found  that  this  action  was  not  violent  enough; 
the  oxidation  was  too  slow,  and  the  metal  could  not  be  made 
fluid  enough  to  flow  freely  from  the  cut.  Carried  out  in  this 
manner  the  operation  was  intermittent.  Combustion  could 
only  be  maintained  for  a  few  seconds  at  a  time  and  then  the 
metal  had  to  be  again  heated  with  the  oxy-hydrogen  jet.  The 
kerf  was  of  varying  widths  and  its  edges  were  rough,  while 
the  repeated  heatings  were  too  prodigal  in  the  use  of  hydro- 
gen. 

Success  was  attained  when  two  jets,  one  carrying  the  oxy- 
gen   and   hydrogen   and   the   other   the    oxygen,   were    moved 


Pigs.  1  and  2.    The  Cutting  of  Steel  by  the  Combustion  Process. 

along  the  mark.  The  first  brought  the  metal  to  a  red  heat 
and  the  second  provided  the  oxygen  for  combustion.  The  first 
jet  was  kept  a  short  distance  in  advance  of  the  second.  Un- 
der these  conditions  the  heat  did  not  have  time  to  be  dissi- 
pated and  the  oxide  was  very  fluid.  Rapidity  of  cutting  was 
assured,  as  the  work  was  continuous.  The  expense  of  cutting 
was  reduced,  as  there  was  no  waste  of  gases,  both  the  oxygen 
and  hydrogen  being  used  under  the  most  efficient  circum- 
stances. 

It  is  explained  that  the  cutting  of  the  metal  is  affected  by  a 
chemical  action  upon  the  heated  part,  the  metal  being  raised 
to  such  a  temperature  as  to  enable  oxidation  to  take  place 
without  fusion  of  the  metal,  while  the  oxides,  which  are  more 
fusible  than  the  metal  itself,  flow  readily.  The  severance  ia 
perfectly  clean  as  though  the  metal  had  been  sawed. 

The  construction  of  the  device  will  be  understood  from  the 
accompanying  illustrations,  which  are  taken  from  the  patent 
papers.     When  the  work  docs  not  require  any  great  degree  of 
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precision,  or  when  the  contours  to  be  cut  are  quite  compli- 
cated, an  ordinary  blowpipe  is  employed,  indicated  at  o  in 
Fig.  1.  This  is  provided  with  separate  inlets  b  and  c  for  the 
oxygen  and  hydrogen  which  open  into  the  mixing  chamber. 
d.  from  which  leads  the  nozzle  e.  whence  issues  the  heating 
jet  f  against  the  metal  g.  To  this  blowpipe  is  fixed  the  pipe 
7i.  which  conducts  oxygen  under  pressure  to  the  nozzle  (.  This 
nozzle  is  arranged  to  follow  closely  in  the  path  of  the  first, 
so  as  to  direct  its  jet  ;'  upon  that  portion  of  the  metal  which 
has  been  brought  to  the  proper  temperature  by  the  flame. 
This  jet  of  oxygen  produces  a  clean  cut  along. the  line  and 
without  appreciable  loss  of  metal. 

The  second  drawing.  Fig.  2,  shows  the  nozzles  carried  by  a 
center  k.  which  is  applied  to  a  pipe.  It  is  evident  that  the 
same  arrangement  can  be  applied  to  a  plate  for  circle  cutting. 
Extending  from  the  center,  is  an  arm  at  the  lower  end  of 
which  is  a  stud  engaging  with  a  slotted  bar  to  which  the  gas 
pipes  I  are  attached.  By  this  means  the  device  can  be  ar- 
ranged to  cut  in  circles  of  different  diameters. 

It  is  mentioned  that  the  section  cut  is  as  clean  as  that  left 
by  a  saw  and  the  kerf  is  not  over  2  millimeters  (0.078  inch) 
wide  in  a  plate  100  millimeters  (3.93  inches)  thick.  The  rate 
of  cutting  is  20  centimeters  (7  87  inches)  per  minute  for  a 
plate  15  millimeters  (0.59  Inch)  thick.  The  consumption  of 
hydrogen  and  oxygen  for  this  amount  of  work  is  only  a  few 
liters  (1  liter  =  G1. 022  cubic  inches)  of  each.  The  line  of 
cutting  may  follow  any  direction  desired,  jnd  variations  in 
the  character  of  the  metal  have  no  influence  on  the  cutting. 
The  process  is  equally  applicable  to  hard  or  soft  steel  and  has 
been  advocated  for  the  dressing  of  armor  plate. 


the  form  of  the  knives,  the  toolholder  is  coming  into  vogue. 
the  bladss  consisting  of  a  thin,  narrow  strip,  securely  clamped 
to  the  head. 


HIGH-SPEED  STEELS  FOR  WOODWORKING. 
Iron  Age,  November  1,  1906. 

Builders  of  woodworking  machinery  assert  that  they  have 
demonstrated  to  their  complete  satisfaction  that  the  high- 
speed steels  are  destined  to  bring  about  radical  improvements 
in  the  woodworking  industry,  and  some  even  go  so  far  as 
to  prophesy  that  it  will  be  revolutionized  in  the  near  future. 
The  tests  made  by  one  of  the  best-known  and  largest  of  the 
woodworking  machine  establishments  brought  out  these  gen- 
eral facts: 

The  rate  of  feed  may  be  nearly  doubled. 

The  cutting  knives  keep  an  edge  from  three  to  ten  times 
as  long  as  the  old  steels. 

The  knives  may  be  ground  with  a  better  edge. 

The  sharpening  of  knives  may  be  done  to  advantage  with- 
out removing  them  from  the  head. 

A  slower  speed  of  knife  head  is  entirely  practicable. 

The  most  Interesting  and  probably  the  most  unexpected 
advantage  obtained  from  the  use  of  the  new  steels  is  the 
smoothness  of  the  finish  which  they  give  to  the  work.  This 
seems  somewhat  paradoxical  to  one  who  has  employed  them 
in  working  metal  where  they  have  been  of  little  or  no  value 
in  finishing  work,  though  of  exceedingly  great  Importance  in 
heavy  or  rapid  production.  Tests  made,  however,  tend  to 
show  that  in  planing,  for  instance,  it  is  possible  to  obtain,  in- 
stead of  a  succession  of  knife  marks,  a  clean,  unmarred  sur- 
face with  a  glossiness  similar  to  that  obtained  in  a  sanding 
machine.  Sample  boards  planed  at  the  rate  of  105  feet  per 
minute  shewed  this  characteristic,  and  these  boards  included 
several  varieties  of  both  hard  and  soft  woods.  Sixty  feet 
per  minute  is  a  high  feed  for  carbon  steels.  Probably  the 
'eason  for  this  better  finish  lies  in  the  durability  of  the  steel, 
which  renders  it  possible  to  give  the  knives  a  keener  edge 
with  the  knowledge  that  they  will  stand  up  to  the  work  for  a 
reasonable  length  of  time.  It  is  hoped  by  those  w-ho  have 
experimented  in  this  direction  that  under  the  new  conditions 
still  finer  surfaces  may  be  turned  out  by  the  planing  machine 
at  high,  rates  of  feed.  As  to  the  use  of  this  steel  for  heavy 
reduction  purposes,  there  should  be  some  advantage  in  em- 
plcying  it  as  there  is  in  metal  working,  but  not  so  great  a 
one.  Here  the  old  steels  have  been  entirely  satisfactory  and 
seldom  has  a  task  been  found  beyond  the  temper  of  the  cut- 
ting blades.  For  special  purposes,  such  as  in  machining  very 
hard  woods,  high-speed  steel   should  prove  valuable.     As  for 


ELASTIC  COUPLINGS. 
Some  kind  of  a  spring  drive  has  Icng  been  recognized  as 
advantageous  for  machinery  in  which  sudden  and  violent 
changes  of  resistance  have  to  be  overcome.  The  cut.  Fig.  1, 
shows  a  coupling  designed  by  Messrs.  Rankin,  Kennedy  & 
Sons,  Glasgow,  primarily  for  use  in  motor  cars  and  similar 
designs,  and  described  in  Engineering  October  12,  1906.  Its 
peculiar  feature  consists  of  a  rubber  disk  for  transmitting 
the  power.     This   disk  is  provided  with  holes  which  receive 


Fig   1     Flexible  Elastic  Coupling. 


the  driving  and  driven  pins  projecting  aKernately  from  the 
faces  of  the  coupling  flanges.  There  are  three  pins  in  each 
flange.  The  flanges  are  prevented  from  longitudinal  move- 
ment by  a  ball-and-socket  connection.  Consequently  the  shafts 
are  free  to  adapt  themselves  to  any  want  of  alignment,  but 
the  ends  cannot  separate  or  close  up  on  account  of  the  ball 
joint.  In  motor  cars  where  gear  wheel  transmission  is  used. 
the  Kennedy  coupler  fitted  to  each  end  of  the  cardan  shaft 
provides  both  a  flexible  and  spring  drive,  and  acts  as  a  uni- 
versal joint  at  the  same  time. 

For  chain  drive  the  ball  joint  is  dispensed  with,  as  no  flex- 
ibility  is  then   required,   and  the  coupling  is   designed  as  is 


Fig.  2.    Non-flexible  Elastic  Coupling. 

shown  in  Fig.  2.  Sprocket  wheel  A  is  fixed  to  the  sleeve  B. 
which  turns  loosely  en  shaft.  The  sleeve  C  is  keyeJ  to  the 
shaft  and  each  of  the  sleeves  has  three  pins  connecting  them 
with  the  rubber  disk.  The  collar  D  is  inserted  between  the 
sleeves  simply  to  keep  them  at  a  coirect  distance  from  one 
another. 


UNIFORM  NOMENCLATURE  OF  IRON  AND  STEEL. 

At  the  Brussels  Congress  of  the  International  Association 
for  Testing  Materials  held  in  September,  190G.  a  report  was 
presented  on  "The  Uniform  Nomenclature  of  Iron  and  Steel." 
The  following  definitions  of  the  most  important  forms  of 
iron  and  steel  are  given: 

Alloy  cast  irons:  Irons  which  owe  their  properties  chiefly 
to  thp  presence  of  an  element;  o  her  than  carbon. 

Alloy  steels:  Steels  which  owe  their  properties  chiefly  to 
the  presence  of  an  element  other  than  carbon. 

Basic  pig  iron:  Pig  iron  containing  so  little  silicon  and 
sulphur  that  it  is  suited  for  easy  conversion  into  steel  bv 
the  basic  open-hearth  process  (restricted  to  pig  iron  con- 
taining not  more  than  1.00  per  cent  of  silicon). 

Bessemer  pig  iron:  Iron  which  contains  so  little  phos- 
phorus and  sulphur  that  it  can  be  used  for  conversion  in  o 
steel  by  the  original  or  acid  Bessemer  process  (restricted  to 
pig  iron  containing  not  more  than  0.10  per  cent  of  phos- 
phorus). 
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Bessemer  steel:  Steel  made  by  the  Bessemer  process,  irre- 
spective of  carbon  content. 

Blister  steel:  Steel  made  by  carburizing  wrought  iron  by 
heating  it  in  contact  with  carbonaceous  matter. 

Cast  iron:  Iron  containing  so  much  carbon  or  its  equiva- 
lent that  it  is  not  malleable  at  any  temperature.  The  com- 
mittee recommends  drawing  the  line  between  cast  iron  and 
steel  at  2.20  per  cent  carbon. 

Cast  steel:  The  same  as  crucible  steel;  obsolescent,  and 
to  be  avoided  because  confusing. 

Cemented  steel:   The  same  as  blister  steel. 

Charcoal  hearth  cast  iron:  Cast  Iron  which  has  had  its 
silicon  and  usually  its  phosphorus  removed  in  the  charcoal 
hearth,  but  sti'.l  contains  so  much  carbon  as  to  be  distinctly 
cast  iron. 

Converted  steel:   The  same  as  blister  steel. 

Crucible  steel:  Steel  made  by  the  crucible  process,  irrespec- 
tive of  carbon  content. 

Gray  pig  iron  and  gray  cast  iron:  Pig  iron  and  cast  iron 
In  the  fracture  of  which  the  iron  itself  is  nearly  or  quite 
concealed  by  graphite,  so  that  the  fracture  has  the  gray  color 
of  graphite. 

Malleable  castings:  Castings  made  from  iron  which  when 
first  made  is  in  the  condition  of  cast  iron,  and  is  made  mal- 
leable by  subsequent  treatment  without  fusion. 

Malleable  iron:   The  same  as  wrought  iron. 

Malleable  pig  iron:  An  American  trade  name  for  the  pig 
iron  suitab'.e  for  converting  into  malleable  castings  through 
the  process  of  melting,  treating  when  molten,  casting  in  a 
brittle  state,   and  then   making  malleable  without   remelting. 

Open-hearth  steel:  Steel  made  by  the  open-hearth  process 
irrespective  of  carbon  content. 

Pig  iron :  Cast  iron  which  has  been  cast  into  pigs  direct 
from  the  blast  furnace. 

Puddled  iron:   Wrought  iron  made  by  the  puddling  process. 

Puddled  steel:  Steel  made  by  the  puddling  process,  and 
necessarily  slag-bearing. 

Refined  cast  iron :  Cast  iron  which  has  had  most  of  its 
silicon  removed  in  the  refinery  furnace,  but  still  contains  so 
much  carbon  as  to  be  distinctly  cast  iron. 

Shear  steel:  Steel,  usually  in  the  form  of  bars,  made  from 
blister  steel  by  shearing  it  into  short  lengths,  piling,  and 
welding  these  by  rolling  or  hammering  them  at  a  welding 
heat.  If  this  process  of  shearing,  piling,  etc.,  is  repeated, 
the  product  is  called  "double  shear  steel." 

Steel:  Iron  which  is  malleable  at  least  in  some  one  range 
of  temperature,  and  in  addition  is  either  (a)  cast  into  an 
initially  malleable  mass;  or,  (6)  is  capable  of  hardening 
greatly  by  sudden  cooling;  or,  (c)  is  both  so  cast  and  so 
capable  of  hardening. 

Steel  Castings:  Unforged  and  unrolled  castings  made  of 
Bessemer,  open-hearth,  crucible  or  any  other  steel. 

Washed  metal:  Cast  iron  from  which  most  of  the  silicon 
and  phosphor  have  been  removed  by  the  Bell-Krupp  process 
without  removing  much  of  the  carbon,  so  that  it  still  con- 
tains enough  carbon  to  be  cast  iron. 

Weld  iron:  The  same  as  wrought  iron;  obsolescent  and 
needless. 

White  pig  iron  and  white  cast  iron:  Pig  iron  and  cast  iron 
in  the  fracture  of  which  little  or  no  graphite  is  visible,  so 
that  their  fracture  is  silvery  and  white. 

Wrought  iron:  Slag-bearing,  malleable  iron,  which  does 
not  harden  materially  when  suddenly  cooled. 


THE  MAZZA  SEPARATOR  FOR  GASES-THE  HIGHEST 

TEMPERATURE  EVER  ATTAINED  BY  MAN 

Robert  Kennedy  Duncan,  in  Harper  s  Magazine,  October,  1906. 

Professor  Duncan,  who  occupies  the  chair  of  Industrial 
Chemistry  in  the  University  of  Kansas,  contributed  to  the 
October  Harper's  a  readable  and  instructive  article  on  "High 
Temperatures  and  Modern  Industry."  A  review  is  given  of 
the  increase  in  knowledge  made  possible  by  each  increase  in 
temperature  afforded  by  successive  discoveries,  taking  the 
reader  from  the  bushwood  fire  of  the  savage,  through  the 
"good  beach  cole"  of  the  alchemist,  to  the  fiery  furnace  of  the 
electric  arc.     Speaking  of  the  importance  of  the  oxygen  blast 


in  obtaining  high  temperatures,  he  thus  describes  two  in- 
genious methods  for  obtaining  it; 

"As  everybody  knows,  placing  the  'blower'  on  the  grate  in- 
creases the  per  cent  of  oxygen  passing  over  the  fuel  in  a 
given  time;  it  is  the  principle  of  the  forced  draft.  But  enor- 
mously better  results  may  be  obtained  in  another  way.  Since 
combustion  depends  upon  the  twenty-one  volumes  of  oxygen 
in  the  air,  why  not  increase  its  per  cent  by  abstracting  the 
inert  and  diluting  nitrogen?  This  is  being  done  to-day  in 
two  distinct  ways.  The  first  depends  upon  the  use  of  liquid 
air.  The  boiling  point  of  its  constituent  nitrogen  is  above  that 
of  its  oxygen,  and  hence  as  its  evaporation  proceeds  it  leaves 
a  liquid  continuously  richer  in  oxygen.  Not  only  so,  but 
Pictet  and  others  following  him  have  devised  a  "separator," 
by  which  the  evaporating  gases  separate,  because  of  their  dif- 
ferent specific  gravities,  in  such  a  way  that  nitrogen  passes 
off  through  one  tube  and  oxygen  through  another.  This 
method  is  one  of  completely  demonstrated  etficiency;  it  is 
attracting  wide  attention  in  France,  and  it  may  safely  be 
predicted  that  in  a  few  years  it  will  enormously  increase  the 
output  of  the  unit  blast-furnace  and  high-temperature  steels. 

"The  other  method  is  a  most  curious  one,  and  depends  upon 
the  hitherto  unsuspected  fact  that  it  is  possible  to  use  cen- 
trifugal force  in  order  to  separate  out  a  mixture  of  gases. 
The  idea  that  with  a  revolving  wheel  it  is  possible  to  whirl 
out  of  the  air  nitrogen  to  one  corner  and  oxygen  to  another 
seems  almost  absurd,  and  yet  it  is  apparently  capable  of  prac- 
tical application. 

"The  'Mazza  Separator,'  as  it  is  called,  contains  a  centrifu- 
gal wheel,  which,  revolving  in  the  air  at  speeds  from  1.200 
to  2,200  a  minute,  is  capable  of  concentrating  the  per  cent  of 
oxygen  at  the  periphery.  According  to  the  experiments  of 
Professor  Schaefer,  of  the  Technical  School  at  Charlottenburg, 
the  apparatus  increases  the  per  cent  of  oxygen  in  the  air 
drawn  from  the  periphery  from  twenty-one  volumes  to  twenty- 
six.  Again,  according  to  an  Italian  firm  of  papermakers,  who 
applied  the  separator  to  air  furnished  to  their  Cornish  boil- 
ers, they  saved  throughout  a  month's  working  no  less  than 
27.7  per  cent  of  their  coal.  Of  course,  it  is  capable,  also,  of 
whirling  hydrogen  out  of  illuminating  gas,  and  so  increasing 
its  luminosity;  of  whirling  carbonic  acid  out  of  waste  blast- 
furnace gas,  thus  making  it  more  available  for  the  new  blast- 
furrface  engines;  and,  in  fact,  if  its  actual  industrial  prac- 
tice yields  even  a  modest  approximation  to  the  enormous 
claims  of  its  manufacturers,  its  use  ought  to  result  in  strik- 
ing economics  in  furnace  practice." 

As  to  the  furthest  point  yet  reached  in  the  direction  of 
high  temperature,  the  author  says:  "According  to  a  paper 
recently  communicatecf  to  the  Royal  Society,  Sir  Andrew  Noble 
has  reached  the  highest  point  of  temperature  in  terrestrial 
thermometry.  He  has  accomplished  this  by  exploding  cordite 
in  closed  vessels  with  a  resulting  pressure  of  fifty  tons  to  the 
square  inch,  and  a  temperature  of  no  less  than  5,200  de- 
grees C.  Sir  "William  Crookes  saw  that  one  incidental  result 
of  this  experiment  should  have  been  the  formation  of  dia- 
mond— that  is,  if  his  calculations  were  corre'-t.  On  working 
over  the  residues  of  the  explosion  chamber  he  has  recently 
extracted  from  them  small  crystals  that  seem  to  be  veritable 
diamonds.  We  see,  then,  that  if  men  cannot  control  the  condi- 
tions that  make  for  large  diamonds,  they,  at  least,  understand 
them.  It  is,  in  all  likelihood,  a  matter  of  a  comparatively 
short  tiine  when  the  diamond  will  have  been  conquered  as 
absolutely  as  the  ruby. 

"With  this  final  temperature  of  5,200  degrees  C.  we  have 
reached  the  limit  of  man's  present  attainment.  On  looking 
back,  we  see  that  every  step  in  temperature  he  has  so  far 
taken  has  led  him  just  so  far  along  the  path  to  universal 
conquest — fhe  absolute  conquest  which  he  is  destined  ulti- 
mately to  make.  But  in  this  phase  of  temperature  alone  he 
has  far  to  go.  We  have  had  evidence  from  many  sources  that 
even  in  the  sun,  which  is  by  no  means  the  hottest  of  the 
heavenly  bodies,  and  which  yet  possesses  temperatures  that 
transcend  anything  we  know  on  earth,  the  very  elements  of 
matter  lie  there  disintegrated  into  simpler  forms.  Such  tem- 
peratures are  the  distant  Alpine  heights  ever  and  ever  so  far 
higher  than  the  slight  ascent  to  which  we  have  so  tediously 
arrived." 
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ALUNDUM-ITS  MANUFACTURE,  CHARACTERISTICS 
AND  USE. 

Abstract  of  a  description  prepared  by  the  Norton  Co.  in  response 
to  numeiotis  requests. 
No  more  remarkable  advance  in  mechanical  lines  has  taken 
place  in  modern  times  than  the  development  of  grinding.  The 
field  of  the  old  grindstone  was  limited,  and  the  sharpening 
of  edged  tools  was  almost  its  only  use.  But  the  introduction 
of  the  emery  wheel  made  grinding  a  very  important  operation. 
The  emery  wheel  has  not  only  rapidly  replaced  the  grind- 
stone, but  in  many  operations  the  work  of  the  cold-chisel,  the 
lathe  tool,  the  file,  and  other  steel-cutting  tools  is  now  done 
more  efficiently  by  grinding. 

Before  the  invention  of  the  electric  furnace,  artificial  abra- 
sives suitable  for  grinding  wheels  were  unknown.  Wheel 
manufacturers  necessarily  depended  upon  natural  products — 
chiefly  corundum  and  emery.  As  emery  occurs  in  considera- 
ble quantities  in  various  parts  of  the  world,  it  came  to  be 
recognized  and  used  as  the  chief  raw  material  for  grinding 
wheels  and  other  products  employed  in  grinding  me:als.  On 
this  account  the  modern  grinding  wheel  made  of  any  abrasive 
is  popularly  known  as  the  "emery  wheel." 

The  Norton  Company  has  during  the  past  few  years  been 
operating  an  electric  furnace  plant  at  Niagara  Falls,  New 
York,  in  which  has  been  developed  and  brought  out  a  superior 
abrasive,  known  as  alundum,  and  which  is  conceded  to  be 
one  of  the  important  electrochemical  products  made  possible 
by  the  Niagara  Falls  power  development.  Eleven  electric  fur- 
naces have  been  installed  there,  each  capable  of  turning  out 
three  tons  of  alundum  every  twenty-four  hours. 

The  process  of  making  alundum  consists  in  taking  the 
purest  amorphous  oxide  of  aluminum  found  in  nature,  known 
as  the  mineral  bauxite,  and  purifying  and  melting  it  in  the 
electric  furnace  in  a  large,  homogeneous  bath  or  fluid  mass. 
Upon  cooling,  this  molten  fluid  solidifies  and  crystallizes  in 
solid  masses  of  alundum  of  great  purity  and  absolute  uni- 
formity throughout. 

Bauxite,  the  raw  material  from  which  alundum  is  made, 
is  the  purest  naturally  occurring  amorphous  oxide  of  alumi- 
num known.  This  mineral  was  originally  found  at  Baux, 
France,  from  which  it  derives  its  name,  but  purer  forms  are 
now  obtainable  in  the  United  States.  The  best  quality  only 
is  used  in  the  manufacture  of  alundum,  and  in  its  preparation 
practically  all  impurities  are  removed.  The  high  grades  of 
bauxite  used  are  of  rare  occurrence.  The  Norton  Company, 
however,  owns  its  own  mines  from  which  the  purest  grade  is 
obtained. 

The  bauxite  is  heated  in  large  preliminary  heating  furnaces 
to  drive  off  the  combined  water,  and  is  then  melted  directly 
in  electric  furnaces  of  special  design.  Bauxite  was  consid- 
ered infusible  until  the  invention  of  this  process,  no  heat 
of  combustion  being  able  to  melt  it,  the  electric  arc  only  being 
equal  to  this  task. 

The  temperature,  at  which  the  furnace  charge  melts  in  one 
homogeneous  mass,  is  above  the  limit  by  which  temperatures 
are  measured  by  any  means  known  to  science,  and  is  variously 
estimated  between  6,000  and  7.000  degrees  F.  The  operation  of 
these  furnaces  and  the  composition  of  the  molten  bath  is  un- 
der the  control  of  the  furnace  operative.  Exact  quality  and 
uniformity,  which  is  so  important  in  steel  manufacture,  is 
fully  as  important  in  the  manufacture  of  alundum.  The  high- 
est grades  of  steel  are  now  being  made  in  electric  furnaces 
similar  in  design  to  the  alundum  furnace,  because  impurities 
can  be  removed  at  the  high  temperatures  obtained  by  the 
electric  arc,  and  the  quality  of  the  molten  bath  uniformly 
maintained.  In  the  alundum  furnace  both  the  purity  and  uni- 
formity of  the  alundum  is  assured.  Each  step  in  the  process 
is  under  the  close  supervision  of  expert  chemists. 

The  large  masses  of  molten  bauxite  are  allowed  to  cool  and 
crystallize  in  great  ingots  of  purified  crystalline  alundum. 
Beautiful  crystals  are  found  in  the  center  of  these  masses, 
showing  nearly  all  the  variety  of  colors  found  in  the  ruby  and 
sapphire,  of  which  alundum  is  the  commercial,  artificial  pro- 
duct. The  rarer  colors  of  light  pink,  blue  and  purple  found 
in  the  rarer  oriental  gems  are  sometimes  noticed  in  small 
crystals.  The  ingots  of  alundum  are  broken  up  into  small 
pieces    by   means   of    powerful    crushers.      It    is   then    passed 


through  series  of  rolls  to  reduce  it  to  the  various  sizes  of 
grain,  which  are  finally  separated  by  passing  over  sieves  of 
different  mesh  to  prepare  it  for  manufacture  into  Norton 
grinding  wheels,  rubbing  and  sharpening  stones,  etc. 

The  solid  massive  alundum,  while  resembling  the  purest 
natural  corundum  in  chemical  composition,  has  the  remark- 
able quality  of  being  considerably  harder  than  the  natural 
product.  This  is  due  to  the  perfectly  fluid  condition  in  which 
the  mass  is  melted,  the  control  of  its  composition,  the  rate  and 
method  of  its  cooling  and  crystallization  by  which  it  receives 
its  temper,  the  absence  of  water  of  combination  (which  almost 
invariably  exists  in  natural  corundum),  and  the  pure  and 
even  state  in  which  the  fluid  mass  crystallizes. 

The  introduction  of  alundum  in  the  field  of  grinding  has 
been  remarkably  successful  and  rapid.  The  requisites  sought 
for  and  attained  in  this  abrasive  are  extreme  hardness  and 
sharpness,  combined  with  uniformity  -and  proper  temper. 
These,  alundum  has  in  the  highest  degree. 

To  have  sharpness  in  order  to  obtain  the  most  satisfactory 
results — so  far  as  rapid  and  continued  cutting  is  concerned — 
a  peculiar  quality  is  necessary.  There  must  be  a  fracture 
which  will  give  a  number  of  sharp-cutting  points.  This  is 
obtained  in  alundum  to  better  advantage  than  in  any  other 
abrasive  material. 

In  the  matter  of  hardness  the  recognized  standard  is  the 
diamond,  which  is  No.  10  in  the  scale  of  hardness;  nothing 
that  man  has  yet  discovered  or  made  equals  the  diamond  in 
hardness.  The  term  "hardness"  is,  therefore,  a  comparative 
term,  the  hardness  of  a  mineral  being  ascertained  by  its  abil- 
ity to  scratch  another  mineral  of  a  known  degree  of  hardness, 
or  to  be  scratched  by  such  a  mineral. 

Pure  crystalline  corundum,  represented  by  the  best  sap- 
phire or  ruby,  has  always  been  the  standard  of  No.  9  in  the 
scale  of  hardness.  This  is  readily  scratched  by  alundum;  in 
fact,  alundum  powder  is  used  for  cutting  and  drilling  rubies 
and  sapphires  for  watch  jewels,  etc. 

After  numerous  careful  tests,  comparing  alundum  grains 
with  other  abrasive  grains,  including  the  diamond,  alundum 
is  found  to  exceed  SV2  in  the  scale  of  hardness  where  the 
diamond  is  iO. 

By  "temper"  is  meant  its  strength  of  grain  and  the  charac- 
ter of  its  fracture  under  grinding  pressure.  An  alundum 
grain  is  remarkably  tough  and  will  stand  more  crushing  pres- 
sure before  breaking  than  any  other  abrasive  grain,  but  when 
it  does  break  down  it  breaks  with  a  sharp,  crisp  fracture, 
giving  a  fresh,  keen-cutting  edge.  This  is  a  most  important 
quality  in  an  abrasive. 

The  purity  and  uniformity  of  alundum  far  surpasses  that 
of  any  other  abrasive.  Purity,  besides  resulting  in  greater 
hardness  and  better  temper,  is  necessary  in  the  bonding  of 
the  grain  into  wheels,  in  order  to  secure  accurate  and  uniform 
results,  and  uniformity  is  necessary  to  secure  constant  effi- 
ciency and  accuracy  of  grade  and  temper  in  a  wheel,  so  that 
wheels  can  be  accurately  duplicated  at  ajiy  time  and  main- 
tain their  standard  of  work. 

Uniformity  is  one  of  the  most  important  requisites  in  an 
abrasive.  The  ability  to  duplicate  a  grinding  wheel  is  essen- 
tial to  efficient  results  from  its  use.  In  grinding  wheels  the 
abrasive  grain  of  given  size  is  bonded  together  to  produce  a 
certain  grade  or  temper  for  a  certain  kind-  of  work.  This 
means  that  the  bond,  which  holds  the  grains  together,  must 
be  harder  or  softer  according  to  the  particular  work  required 
of  the  wheel.  Different  grades  are  required  for  different  ma- 
terials to  be  ground;  cast  iron,  steel,  brass,  glass,  bone,  leath- 
er, wood  and  other  substances  demand  wheels  of  special  grade 
which  must  be  duplicated  to  make  the  grinding  operation  con- 
tinuously efficient.  It  is  for  this  mcst  important  reason  that 
great  stress  is  placed  on  evenness  in  quality  of  the  abrasive 
itself.  Grades  cannot  be  duplicated  accurately  without  having 
a  known  and  dependable  factor  in  the  uniformity  of  the  ma- 
terial composing  the  wheel;  and  this  important  requisite  is  to 
the  highest  degree  found  in  alundum. 

Alundum  and  the  process  of  making  it  were  awarded  the 
Grand  Prize  at  the  St.  Louis  Exposition.  The  individuals  re- 
sponsible for  its  invention  and  development  were  honored 
with  diplomas  and  medals  for  their  part  in  this  most  notable, 
practical  invention. 
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APPBENTICESHIP  IN  THE  UNITED  STATES. 

Abstract  of  Report  of  Apprenticeship  Committee  of  the  National 

Machine  Tool  Builders'  Association,  190(J. 

At  the  fifth  annual  convention  of  the  National  Machine  Tool 
Builders'  Association  at  the  Hotel  Breslin,  New  Yorlc  City, 
October  9,  Mr.  E.  P.  Bullard,  Jr.,  presented  the  final  report 
of  the  Apprenticeship  Committee,  which  had  been  directed  to 
make  a  thorough  analysis  of  the  systems  now  in  use  through- 
out the  United  States,  and  to  make  suggestions  for  the  guid- 
ance of  the  association  in  taking  such  action  as  might  be 
advisable  in  the  direction  of  uniform  apprenticeship  require- 
ments. The  following  paragraphs  give  an  abstract  of  the  es- 
sential features  of  the  report. 

A  series  of  letters  containing  fourteen  questions  was  ad- 
dressed to  51  machine  tool  builders  and  41  other  manufac- 
turing concerns  employing  machinists.  Replies  were  received 
from  49  machine  tool  builders  and  26  from  concerns  engaged 
in  other  lines.     The  following  were  the  questions  asked: 

No.  1.  Do  you  indenture  apprentices  to  the  machinist's 
trade? 

No.  2.  Have  such  apprentices  proven  satisfactory  from  a 
commercial  standpoint? 

No.  3.  What  is  the  approximate  ratio  between  the  number 
of  apprentices  and  machinists  employed? 

No.  4.  Have  graduate  apprentices  of  your  works  been  ad- 
vanced to  positions  of  authority  while  in  your  employ? 

No.  5.  Is  difiiculty  experienced  in  securing  a  sufficient 
number  of  intelligent  apprentices? 

No.  6.  Are  applicants  required  to  have  a  specific  amount  of 
previous  school  training? 

No.  7.  Are  courses  of  instruction  provided  for  apprentices 
during  their  term  of  service? 

No.  8.     Is  attendance  on  these  courses  compulsory? 

No.  9.  Are  apprentices  under  the  charge  of  a  special  in- 
structor while  employed  in  the  works? 

No.  10.  Are  apprentices  permitted  to  work  on  either  the 
premium  or  piece-work  systems? 

No.  11.  Are  small  tools  provided  for  their  use  free  of 
charge? 

No.  12.  Are  inducements  of  either  shorter  time  or  increased 
pay  offered  to  technical  graduates  to  learn  the  machinist's 
trade? 

No.  13.  Do  you  indenture  apprentices  to  the  various 
branches  of  the  trade,  such  as  lathe  work,  planer  work,  etc.? 

No.  14.  Is  any  provision  made  for  these  special  appren- 
tices to  become  regular  apprentices,  should  they  desire,  after 
having  completed  their  special  apprenticeship? 

The  following  synopsis,  taken  verbatim  from  the  report, 
gives  the  results  of  this  inquiry: 

1.  The  majority  of  Machine  Tool  Builders  have  established 
apprenticeship  systems,  which  are  in  more  or  less  satisfactory 
operation.  A  smaller  percentage  of  the  allied  trades  have 
some  system,  but  one  large  industry,  the  automobile  manufac- 
turers, with  one  exception,  employs  no  apprentices. 

2.  Apprentices  have  proven  satisfactory  from  a  commercial 
standpoint. 

3.  The  approximate  ratio  between  the  number  of  appren- 
tices and  journeymen  employed  by  The  Machine  Tool  Builders 
is  about  18  per  cent,  whereas  the  allied  trades  do  not  average 
over  13  per  cent. 

4.  Graduate  apprentices  have  been  advanced  to  positions  of 
authority  in  many  shops.  Some  concerns  state  that  their  fore- 
men come  almost  entirely  from  this  class. 

5.  All  reports  indicate  that  difiiculty  is  experienced  in  se- 
curing a  sufficient  number  of  intelligent  apprentices.  It  seems, 
however,  that  the  question  of  wages  and  time  of  service  have 
little  effect  on  this  question. 

6.  But  few  concerns  require  a  specific  amount  of  previous 
school  training,  the  majority  requiring  a  common  school  edu- 
cation only. 

7.  As  a  general  rule  courses  of  instruction  are  not  provided 
for  apprentices. 

8.  Those  who  do  provide  such  a  course  make  attendance 
compulsory. 

9.  Apprentices  are  usually  under  the  direct  charge  of  the 
foreman  of  the  department. 

10.  About  50  per  cent  of  the  concerns  employing  appren- 


tices permit  them  to  work  under  either  the  premium  or  piece 
work  systems. 

11.  Thirty-three  per  cent  provide  small  tools  free  of  charge. 

12.  Thirty-three  per  cent  offer  special  inducements  to  tech- 
nical graduates,  but  state  that  they  find  it  difficult  to  secure 
them. 

13.  Twelve  per  cent  state  that  apprentices  are  taken  to  the 
various  branches  of  the  machinist's  trade. 

14.  But  a  small  percentage  of  the  above  make  provision  for 
special  apprentices  to  become  regular  apprentices  after  having 
completed  their  special  course. 

This  problem  then  resolves  itself  into  the  following: 

Having  an  insufficient  number  of  skilled  workmen,  we  can 
only  increase  this  supply  by  teaching  the  machinist's  trade  to 
an  increased  number  of  boys.  Finding  difficulty  in  procuring 
a  sufficient  number  of  boys  for  this  purpose,  we  must  offer 
inducements  which  will  attract  them  to  the  trade. 

We  would  therefore  suggest:  First,  the  drafting  of  uniform 
apprenticeship  contracts,  covering  both  regular  and  special 
apprentices,  same  to  be  binding  both  to  the  employer  and  em- 
ployee, the  former  to  be  obliged  to  properly  instruct  the  latter 
in  the  branch  or  branches  of  the  trade  specified  in  the  con- 
tract, and  we  suggest  that  the  articles  of  indenture  provide 
sufficient  guarantee  on  the  part  of  the  apprentice  for  the  sat- 
isfactory completion  of  his  time  of  service,  the  wages  paid  to 
be  optional  with  the  individual  employer.  We  believe  this 
point  is  essential,  as  it  is  apparent  from  our  investigation  that 
apprentice  wages  vary  in  different  sections  of  the  country. 
It  would  seem  advisable,  however,  to  have  a  uniform  term  of 
service  in  all  cases  to  be  based  on  the  time  found  necessary, 
by  previous  experience,  to  properly  teach  the  branch  or 
branches  of  the  trade  specified  in  the  contract. 

The  number  of  apprentices  employed  in  any  shop  should  be 
limited  only  by  the  ability  of  the  employer  to  properly  in- 
struct them. 

Graduate  apprentices  should  be  advanced  wherever  possible, 
and  preference  given  them  in  making  promotions. 

Special  apprentices  or  those  indentured  to  one  branch  of 
the  trade  only  should  have  a  common  school  education,  and 
regular  apprentices,  or  those  indentured  to  the  full  trade,  to 
have  at  least  a  grammar  school  education. 

Courses  of  instruction  for  apprentices  during  their  term  of 
service  should  be  provided,  where  practicable,  and  attendance 
upon  such  courses,  where  provided,  be  made  compulsory.  High 
school  and  technical  graduates  should  be  exempt  from  special 
study  during  their  term  of  service.  A  special  instructor  should 
be  provided  where  practicable. 

Apprentices  should  be  permitted  to  work  on  the  premium 
or  piece  work  systems.  All  small  tools  should  be  provided  for 
their  use  free  of  charge,  these  to  be  furnished  new  on  com- 
pletion of  their  trial  period,  and  presented  to  them  on  the 
satisfactory  completion  of  their  term  of  apprenticeship.  These 
tools  should  be  inspected  by  an  authorized  official  at  stated 
intervals  and  the  condition  reported.  These  reports  would  be 
valuable  in  determining  the  interest  and  ability  of  the  ap- 
prentices. 

Technical  graduates  should  be  encouraged  to  indenture 
themselves  to  the  trade  by  offering  higher  wages  and  shorter 
period  of  service.  Influence  should  be  brought  to  bear  upon 
those  in  authority  at  the  technical  schools  to  impress  upon 
them  the  demand  in  the  machine  tool  business  for  men  hav- 
ing a  technical  education  and  willing  to  learn  the  practical 
side  of  the  business. 

Indenture  apprentices  to  the  various  branches  of  the  ma- 
chinist's trade,  making  the  term  of  service  short  and  wages 
relatively  high.  Offer  bonus  or  reward  for  the  satisfactory 
completion  of  apprenticeship. 

Offer  an  opportunity  for  special  apprentices  to  become  regu- 
lar apprentices,  should  they  so  desire  on  the  completion  of 
their  special  apprenticeship,  the  time  so  served  applying  on 
the  regular  apprenticeship  course  in  proportion  as  may  be 
thought  advisable. 

Finally,  issue  a  diploma,  bearing  the  seal  of  the  National 
Machine  Tool  Builders'  Association,  to  both  regular  and  spe- 
cial apprentices,  stating  clearly  the  work  accomplished  during 
term  of  service. 
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STRENGTH  OF  GEARS. 

JOHN  S.  MTERS. 

The  best  solution  of  the  gear  problem  is  by  use  of  the 
•gear  slide  rule,"  an  instrument  somewhat  resembling  Sex- 
ton's Omnimeter  in  appearance,  which  was  developed  by  Mr. 
Carl  G.  Barth  and  placed  upon  the  market  in  1902.  This 
device  takes  into  account  all  the  variable  factors  involved 
in  a  manner  not  practical  for  any  table  or  chart.  The  writer 
does  not  offer  '  the  present  article,  with  the  accompanying 
diagrams,  as  affording  so  speedy  or  easily  attained  a  solution 
of  the  problem,  but  more  as  an  introduction  to  the  special 
subject  of  bevel  gears;  the  method  of  treatment  of  this  phase 
of  the  subject  here  given  being  original  with  Mr.  Barth  and 
not  heretofore  published.  The  formula  used  for  varying  the 
stress  according  to  the  velocity  was  also  developed  by  Mr. 
Barth,  but  upon  submitting  it  to  Mr.  Lewis,  he  found  it  to 
be  identical  with  one  the  latter  had  developed,  but,  to  the 
best  of  the  writer's  knowledge,  had  never  published. 

The  Lewis  formula  and  the  factors  of  strength  for  gears 
were  presented  to  the  public  in  1893,  and  have  been  quite 
generally  accepted  as  the  standard  for  computations.  The 
stresses  for  different  speeds  as  first  recommended  by  Mr. 
Lewis  were  only  given  tentatively  in  the  absence  of  sufficient 
data  upon  which  to  base  a  definite  formula  expressing  a 
mathematical  relation.  They  have  been  found  to  agree  fairly 
well  with  good  practice,  which  indicates  that,  taken  as  a 
whole,  they  were  approximately  correct,  notwithstanding 
some  marked  irregularities  which  are  clearly  evident  by  an 
Inspection  of  the  accompanying  diagram,  (see  Plate  III  in  the 
Supplement)  where  the  dotted  line  represents  Lewis's  origi- 
nal table  of  stresses  for  different  velocities.  The  formula 
devised  to  supplant  this  original  table  is  as  follows: 

Let  y^  velocity  in  feet  per  minute  at  the  pitch  line  of  the 
gear; 
S,  =  allowable  static  stress  in  pounds  per  sq.  in.,  .i.  e., 
the    allowable    stress    when    the    velocity    equals 
zero. 
Sv  =  allowable  stress  at  the  velocity  T; 
GOO 

Then  Sv  =  6'« .  (1) 

600  +  V 
This  formula  gives  a  logical  basis  upon  which  to  vary  the 
stress  according  to  the  velocity,  the  value  of  S^  being  chosen 
to  suit  the  material  used,  class  of  workmanship  and  con- 
dition of  service.  In  the  diagram  the  three  curves  are  plot- 
ted for  Ss  =  4,000,  6,000  and  8,000  respectively  when  reading 
on  the  bottom  scale  designated  stress  for  cast  iron,  or,  when 
read  on  the  top  scale  for  steel,  the  corresponding  values  of 
Ss  are  10,000,  15,000  and  20,000.  In  the  chart  for  strength  of 
spur  gears  (see  Plate  II  in  Supplement)  the  column  on  the 
left  gives  the  working  load  for  gears  of  1-inch  pitch  and  1-inch 
face,  the  stresses  used  being  as  given  by  the  8,000,  20,000 
curve,  and  the  column  on  the  right  working  loads  for  stresses 
according  to  the  6.000.  1.5.000  curve,  the  former  being  ap- 
proximately the  values  as  originally  given  by  Lewis,  which 
are  intended  for  first-class  workmanship,  the  latter  being  % 
of  these  values  and  applicable  to  a  rougher  class  of  machinery. 
In  order  to  give  the  scale  of  this  chart  representing  the 
number  of  teeth  a  uniform  appearance  it  was  necessary  to 
smooth  out  the  inaccuracies  of  the  Lewis  strength  factors 
by  plotting  them  to  scale  and  drawing  a  curve  through  the 
general  direction.  The  explanation  given  in  connection  with 
this  curve  (see  Plate  I  in  Supplement)  is  sufficient  to 
elucidate  the  method  pursued. 

To  use  the  chart  for  strength  of  spur  gears: 
Case  1.  To  find  the  strength  of  a  given  gear;  follow  the 
vertical  line  representing  the  number  of  teeth  to  its  inter- 
section with  the  oblique  line  of  the  proper  speed,  and  from 
this  point  follow  the  horizontal  line  to  the  left  and  read  off 
the  working  load  for  1-inch  pitch  and  1-inch  face.  Multiply 
this  by  the  product  of  the  face  and  the  circular  pitch  and  the 
result  is  the  working  load  for  the  given  gear,  if  the  workman- 
ship is  good  and  the  service  not  severe.  If  the  contrary  is 
the  case  use  the  working  loads  in  the  column  on  the  right. 

Case  II.     To  find   the  proper  pitch  and   face  of  a  gear  to 
carry  a  given  load;   proceed  as  before,  going  to  left  or  right 


according  to  workmanship  and  service,  and  divide  the  given 
load  by  the  working  load  for  1-inch  pitch  and"  1-inch  face. 
Make  the  product  of  the  circular  pitch  and  face  of  the  re- 
quired gear  equal  to  this  quotient.  When  using  diametral 
pitch  reduce  it  to  circular  pitch  by  aid  of  the  table  given 
with  the  chart,  the  first  decimal  place  of  these  equivalents 
being  sufficiently  accurate  for  the  purpose. 

Example  of  case  II:  What  should  be  the  pitch  and  face 
of  a  15-tooth,  cast  iron  pinion  running  at  a  velocity  of  1,000 
feet  per  minute  and  transmitting  a  working  load  of  050  pounds 
at  the  pitch  line? 

By  the  chart,  in  the  column  on  the  left,  the  working  load 
for  1-inch  pitch,  1-inch  face  is  225  pounds,  then  650/225  = 
2.89  =  product  of  pitch  and  face  for  the  required  gear.  One- 
inch  pitch  and  3-inch  face  would  fulfill  the  conditions  with  a 
margin  of  safety. 

Going  now  to  the  subject  of  bevel  gears,  Mr.  Lewis  gives 
the  formula 

D'  -  (P 

W=SPFy ,  (2) 

SD^  {D-  cl) 
in  which 

ir  =  working  load  reduced  to  the  pitch  diameter  at  the 
large  end, 

S  =  allowable  stress  at  the  given  speed, 
P  =  pitch  of  teeth  at  large  diameter, 
F  =  face  of  gear, 
D  =  pitch  diameter  at  large  end, 
rf=  pitch  diameter  at  small  end, 

T  =  strength  factor  depending  upon  shape  of  teeth  and 
formative  number   of  teeth,   this   formative  number  of  teeth 

L 
being  equal  to   n  sec  a  =  n  — .  where  n  ^  actual  number  of 

H 
teeth,   a  is  the   angle   the  pitch   line  makes  with  the   center 
line,  and  L  and  H  are  the  dimensions  indicated  in  the  sketch 
(see  Plate  IV  in  Supplement).     He  states  that  when  d  is  not 
less  than  2/3  D,  as  is  the  case  in  good  practice,  the  formula 

d 
W  =  SPFY  —  ,  (3) 

D 
gives  results  almost  identical. 

If  the  above  formulas  be  expressed  in  terms  of  the  face  F 
and  the  total  possible  length  of  face  L  they  are  then  in  a 
form  which  gives  relative  strengths  for  different  face  widths; 
and  instead  of  expressing  the  limit  of  good  practice  in  terms 
of  the  large  and  small  diameters,  which  are  only  identical 
for  both  gears  of  the  pair  in  the  special  case  of  miters,  this 
limit  is  then  stated  by  saying  that  the  face  width  may  be 
1,3  L. 
To  express  formula  2  in  terms  of  F  and  L: 
D=^2L  sin  a  and  d=^2(L^F)sma,  then 

X»3_ds  (2  L  sin  a)^  ~  [2  {L  -  F)  sin  ay 


3  D^  (D-d)       Z  (-i  L  sin  a)«  [2  L  sin  a  -  2  {L  -  F)  sin  a] 
SCSr-F-SLF^  +  F^)       L^-LF+iF'-       L-F 


24  L-'  F 


L' 


W?i 


(4) 


We  may  then  write  formula  2  thus: 

ir  =  sPrr[^.^(^)]  ,.) 

The  quantity  in  brackets  is  the  ratio  of  the  strength  of  a 
bevel  gear  to  the  strength  of  a  spur  gear  of  the  same  pitch 
and  face.     This  quantity  may  also  be  written 

L       S\  L  f 
Since   1/3 (F/L)'   is   small    compared   to   1  —  F/L   when   F/L 
does  not  much  exceed  1/3  it  may  be  neglected  and  formula  5 

then  becomes                                        ,        „ 
L  —  F 
W  —  SPFT  — 


-  (6) 

L 
which  is  accurate  enough  for  all  practical  purposes.  This  Is 
shown  clearly  in  chart  1  (see  Plate  IV.  in  Supplement)  where 
the  full  curved  line,  plotted  from  the  calculated  values  given 
in  the  table  just  above  the  chart,  represents  the  correct  ratio 
of  strength  while  the  straight  dotted  line  gives  the  approxi- 
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F      1  F      1  /  F\^         111 

For  —  =  -,  the  correct  ratio  1 1 —  I  —    1  =  1 K-X- 

L       3  L        3\l  f  33(5 


19  L 

—  =  0.7037  and  the  approximate  ratio  ■ 


L  L 

12  .1 

-  =  -  =  0.6667,  which  is  a  difference  of  onlv  —  =  0.037,  or  less 
3      3  "27 

than  4  per  cent  error  for  the  greatest  face  widths  used  in  good 
practice  and  this  error  is  on  the  side  of  safety. 

Chart  2  shows  the  ratio  of  strength  of  a  bevel  gear  of  face 
F  to  the  strength  of  a  bevel  gear  of  face  L.  It  thus  indicates 
the  proportion  of  the  total  possible  theoretical  strength  of 
the  entire  cone  developed  by  any  given  face.  The  formula 
may  be  developed  as  follows: 

strength  of  bevel  gear  of  face  F 

Ratio  = 

strength  of  bevel  gear  when  F  =  L 

1  F-\       FL-  F'-       \  F> 


SPFY 


iL-F      1  F-\ 
\     L  HL-j 


H 

.3  L^ 


'©■^g 


(7) 


SPLY 


pi 
+  —  =  3- 

L^  L 

Values  of  this  ratio,  as  given  in  the  table  above  the  chart, 
were  calculated  and  used  in  plotting  the  curve.  It  is  to  be 
noticed  that  this  curve  commences  to  change  direction  rap- 
idly from  F/L  =  0.3  and  over.  When  F/L  =  1/3  this  theoret- 
ical ratio  =  0.7037  and  in  practice  there  has  probably  been 
developed  0.9  or  even  0.95  of  the  possible  strength  to  be  at- 
tained. This  is  indicated  by  the'  dotted  curve  which  shows 
clearly  that  there  is  nothing  gained  by  making  the  face  over 
about  1/3 i. 

It  is  believed  by  the  writer  that  this  method  of  treating 
the  bevel  gear  problem  has  much  to  recommend  it  and  he 
therefore  takes  pleasure  in  presenting  it  to  the  readers  of 
Macui.neuy. 

"WILL  THE  AUTOMOBILE  FOLLOW  THE 
BICYCLE  ?" 
The  following  letters  are  replies  received  in  answer  to  an 
editorial  on  the  above  subject  which  appeared  in  the  October 
issue.  They  will  be  found  of  interest  as  indicating  a  conserva- 
tive attitude  of  the  leading  automobile  manufacturers  to  their 
business  and  their  ideas  as  to  its  permanency.  The  future 
of  the  automobile  and  its  economic  effect  are  matters  of  im- 
portance to  us  all,  whether  we  are  users  or  non-users.  Me- 
chanical engineers,  in  general,  are  heartily  interested  in  its 
ultimate  triumph,  for  it  is  in  direct  line  with  general  me- 
chanical development,  but  many  have  become  disgusted  with 
the  uses  to  which  the  automobile  has  been  put  by  wealthy 
users.  The  influence  of  road  races,  cross-country  runs  and 
other  manifestations  of  the  sporting  class  have  been  of  little 
good.  It  is  probably  safe  to  say  that  few,  if  any,  of  the  auto- 
mobile manufacturers  are  satisfied  with  the  present  trend  of 
affairs.  They  build  automobiles  for  pleasure  and  racing  pur- 
poses because  this  at  present  represents  the  best  market,  but 
they  all  recognize  the  fact  that  the  future  of  the  automobile 
largely  depends  upon  its  value  for  strictly  utilitafian  pur- 
poses. As  to  the  present  status  of  the  bicycle,  it  will  be  ap- 
parent that  some  of  the  writers  do  not  agree  with  the  common 
impression  that  the  bicycle  is  out  of  date,  but  they  rather 
imply  that  the  number  in  use  at  the  present  time  is  more  than 
ever  before. 

From  E.  R.  Thomas  Motor  Co.,  Buffalo,  N.  Y. 

"The  rise  and  decline  of  the  bicycle  was  a  phenomenon 
well  within  the  memory  of  most  readers.  Will  the  automobile 
follow  the  bicycle?" 

As  a  manufacturer  of  bicycles,  I  confess  that  the  sudden 
decline  of  the  use  of  bicycles  was  a  severe  and  unexpected 
shock,  and  its  quickly  waning  popularity  was  without  a  paral- 
lel, except  roller  skating. 


It  was  i)atent  to  every  bicycle  manufacturer  that  the  ab- 
normal deniand  for  bicycles  created  by  intense  competition 
and  the  most  strenuous  advertising  could  not  continue  forever. 
As  long  as  radical  improvements  were  made  each  year,  that 
contributed  to  ease  of  running,  light  weight  and  beauty,  it 
was  an  incentive  sufficient  to  induce  a  large  majority  of  riders 
to  change  their  mounts  annually. 

The  decline  was  further  accelerated  by  an  overproduction 
of  cheap — almost  worthless — wheels,  riders  continuing  the 
use  of  their  bicycles  for  two  or  more  years,  instead  of  only 
one  when  great  annual  improvements  were  the  rule;  the  in- 
crease of  gear  which  made  harder  work,  and  strange  to  say, 
prices  becoming  too  cheap,  etc.  But  after  all  the  so-called  de- 
cline was  the  temporary  lull  from  an  abnormal  to  a  normal 
demand.  There  are  more  bicycles  manufactured  in  France, 
and  possibly  England,  than  ever  before,  and  American  bicycle 
manufacturers  tell  me  that  notwithstanding  the  wealthier 
classes  have  retired  from  the  field  in  favor  of  automobiles,  the 
demand  is  steadily  increasing  and  the  business  is  again  on  a 
profitable  basis. 

From  another  point  of  view,  there  is  no  parallel  between 
the  uses  of  bicycles  and  automobiles,  and  there  is  no  reason 
why  the  decline  or  fall  of  one  should  influence  the  other. 

The  bicycle  is  primarily  more  an  article  of  pleasure  and 
relaxation  than  a  necessity.  It  was  never  supposed  to  usurp 
the  functions  of  a  horse — its  radius  to  the  average  rider  was 
much  more  limited,  it  was  rather  dirty  and  required  too  much 
exertion  to  remain  permanently  popular  with  the  wealthier 
classes,  most  of  whom  owned  horses,  carriages,  etc.  1  never 
heard  of  anyone  discarding  horses  and  relying  principally  upon 
bicycles  for  their  method  of  transportation,  while  most  auto- 
mobilists  are  discarding  horses. 

In  my  opinion,  the  question  should  properly  be:  Will  the 
demand  for  automobiles  have  a  decided  lull  and  a  slow  re- 
action the  same  as  the  bicycle?" 

To  a  comparatively  limited  extent,  I  should  say  there  will 
be  within  a  few  years  a  temporary  and  healthy  lull  in  the 
demand  for  pleasure  cars.  At  the  present  time,  there  are  a 
large  number  of  automobile  manufacturers  who  have  neither 
the  capital,  experience,  facilities  or  volume  of  busmess  to 
profitably  succeed,  and  that  element  will  necessarily  and  grad- 
ually withdraw.  The  beginning  of  the  end  of  that  kind  of 
competition  has  already  begun,  for  more  than  fifty  small  or 
prospective  manufacturers.  As  a  matter  of  fact  the  small 
manufacturer  cannot  now  successfully  compete  in  price  and 
quality,  for  the  large  manufacturer  now  makes  and  ships  the 
first  two  hundred  or  more  cars  without  profit. 

Since  ancient  times,  the  only  method  by  which  individuals 
were  transported,  was  the  horse,  and  the  use  of  the  horse,  both 
for  pleasure  and  business,  had  constantly  increased  for  two 
thousand  years  up  to  within  the  jiast  two  or  three  years, 
when  the  decline  of  the  horse  for  the  transportation  of  indi- 
viduals has  noticeably  decreased  each  year  more  and  more. 

Baron  Rothschild  predicted  four  years  ago  that  within  ten 
years  the  horse  would  not  be  seen  on  the  streets  of  Paris. 
Even  a  better  authority  has  predicted  that  within  two  years 
not  a  single  horse-drawn  cab  will  be  seen  on  the  streets  of 
Paris.  The  streets  of  Paris  to-day  are  full  of  automobile  cabs 
that  transport  individuals  cheaper  and  faster  than  horse  cabs, 
and  the  most  skeptical  observer  must  admit,  upon  investiga- 
tion, that  the  automobile  within  five  years  will  entirely  suc- 
ceed the  horse  in  everything  except  freight  handling,  and  even 
that  day  seems  not  to  be  far  off. 

If  it  is  a  fact  that  for  two  thousand  years  the  horse  was 
practically  the  only  method  by  which  individuals  were  trans- 
ported with  scarcely,  if  any,  improvement,  since  the  days  of 
the  Roman  chariot,  the  automobile,  being  the  only  successor, 
must  be  the  only  method  until  some  better  way  is  devised. 
This,  at  the  present  time,  is  not  even  dreamed  of  or  predicted, 
and  hence,  I  believe  that  for  a  thousand  years,  the  automobile, 
especially  when  changed,  perfected  and  improved  to  suit  the 
growing  needs,  will  be  practically  the  only  method  by  which 
individuals  are  transported  beyond  a  walking  radius,  and  the 
demand  will  increase  and  increase  until  the  man  afoot,  beyond 
a  short  walking  radius,  will  be  a  rarity.  In  fact,  it  may  not 
be  an  idle  dream  to  predict  that  within  a  century  the  practice 
of  walking  long  distances  will  be  discontinued  and  people  will 
be  unable  to  take  long  walks,  but  will  use  roller  skates,  bi- 
cvcles,  motor  bicycles  and  automobiles.  E.  R.  Thom.\s. 

'  Buffalo,  N.  Y. 

From  Ford  Motor  Co  ,  Detroit,  Mich. 

You  make  the  erroneous  statement  that  there  are  less  bi- 
cycles in  use  to-day  than  in  the  days  when  they  were  the 
craze.  I  think  if  you  will  take  the  trouble  to  look  it  up  you 
will  find  that  there  were  tnore  bicycles  manufactured  last 
year  than  there  were  manufactured  in  any  one  year  previous- 
ly. The  Geo.  N.  Pierce  Company,  of  Buffalo,  who  rank  as  one 
of  the  most  successful  automobile  concerns,  will  tell  you  that 
their  bicycle  business  is  still  the  more  profitable  industry,  em- 
ploys more  men,  and  is  altogether  of  greater  magnitude  than 
their  automobile  business. 

True,  there  are  not  so  many  concerns  manufacturing  bi- 
cycles as  there  were:  but  this  is  due  to  the  fact  that  the  bicycle 
has  to-day  been  reduced  to  absolutely  standard  form  and   Is 


308 


MACHINERY. 


December,  1906. 


manufactured  in  enormous  quantities  by  automatic  machinery. 
It  was  only  when  this  state  of  perfection  had  been  reached 
that  there  was  over-production  of  bicycles. 

You  say,  "In  many  towns  the  bicycle  is  rarely  seen  on 
the  streets."  If  you  take  another  look,  you  will  see  them  in 
plenty.  The  difference  is  that  we  do  not  notice  them  now 
days.  It  is  true  that  as  a  pleasure  conveyance  the  bicycle 
has  out-run  the  craze  period,  but  only  a  few  days  ago  we 
had  to  build  a  large  addition  to  our  bicycle  shed  to  take  care 
of  the  new  machines  of  our  employees.  In  other  words,  it  is 
a  utility  vehicle. 

You  will  remember  that  you  saw  more  automobiles  on  the 
streets  when  there  were  only  a  score  or  so  of  them  than  you 
do  to-day  when  there  are  thousands.  They  were  a  curiosity 
then,  now  they  are  as  common  as  horses. 

We  agree  with  you  that  the  "cross-country  runs,"  to  ex- 
press in  your  own  very  admirable  terms,  "tearing  through 
the  country  at  railroad  speed,  going  nowhere  in  particular, 
and  seeing  nothing  as  he  goes."  will  soon  come  to  an  end.  I 
think  the  majority  of  autoraobilists,  while  demanding  high 
speed  possibilities  in  their  machines,  really  prefer  to  drive 
at  a  rational  pace  and  enjoy  the  fresh  air  and  scenery,  rather 
than  gulp  down  dust  and  leave  dust  behind  them  for  others 
to  swallow;  and  for  genuine  pleasure  riding  the  touring  car 
will  stay,  while  for  business  purposes  the  runabout  will  take 
the  place  of  the  horse-drawn  runabout  almost  exclusively. 
Then  in  the  commercial  field  the  possibilities  are  simply  un- 
limited. 

Concluding,  the  bicycle  is  not  past  but  still  remains  the 
most  useful  mode  of  transportation  for  the  individual  that 
man's  ingenuity  ever  devised.  There  is  no  relation  between 
the  automobile  and  the  bicycle,  except  the  pneumatic  tires, 
any  more  than  there  is  between  the  horse  and  the  bicycle; 
and  there  is  no  more  reason  why  the  motor-propelled  vehicle 
should  ever  become  obsolete  than  there  is  that  we  should 
substitute  ox  teams  for  locomotives  for  cross-country  trans- 
portation. E.  Le  Roy  I*elletieb. 

Detroit,  Mich. 

From  Olds  Motor  Works,  Lansing,  Mich. 

Notwithstanding  the  fact  that  people  are  constantly  pre- 
dicting that  the  automobile  is  a  fad,  and  will  soon  go  the  way 
of  the  bicycle,  yet  such  is  not  the  case.  One  might  almost 
as  well  say  that  steam  cars  or  electric  cars  will  be  relegated 
to  museums  in  the  course  of  a  few  years. 

Any  one  who  has  studied  the  subject  of  transportation 
knows  that  anything  which  is  done  to  decrease  the  time  re- 
quired for  conveying  people  or  freight  from  one  place  to  an- 
other is  bound  to  succeed  and  should  realize  that  the  automo- 
bile will  fill  its  niche  and  remain  an  important  factor  in  the 
business  world.  Whether  or  not  the  strictly  pleasure  vehicle 
will  survive  is  a  question. 

Many  of  the  men  who  are  now  driving  machines  are  well- 
known  horse  fanciers,  and  it  will  not  be  at  all  strange  if  they 
take  up  this  sport  again  after  they  are  tired  of  motoring.  A 
large  number  of  automobile  enthusiasts  are  in  a  like  position. 
and  may  lose  interest,  but  it  is  hardly  possible  that  they  will 
give  up  their  machines  entirely,  owing  to  the  fact  that  the 
new  form  of  transportation  has  already  become  a  necessity 
of  their  daily  lives. 

From  a  business  standpoint,  however,  the  situation  looks 
entirely  different.  The  various  produce  men  of  the  country 
have  already  installed  a  large  number  of  trucks  and  other 
style  of  motor  cars;  telephone,  telegraph  and  railroad  com- 
panies are  using  them  in  connection  with  their  traffic  depart- 
ment, and  nearly  all  of  the  large  wholesale  and  retail  dealers 
in  the  cities  have,  or  are  contemplating  the  purchase  of  some 
sort  of  horseless  vehicle.  With  the  coming  of  good  roads  and 
good  pavements  the  cost  of  transportation  by  means  of  the 
motor  car  will  decrease  proportionately,  and  the  time  will 
soon  come  when  automobiles  will  no  longer  be  a  luxury  but 
an  absolute  necessity — one  of  the  most  valuable  adjuncts  of 
the  commercial  world.  Nor  is  this  true  alone  of  the  larger 
companies.  Individual  salesmen,  real  estate  agents,  and  in 
fact  every  business  man  who  is  called  upon  to  make  frequent 
and  sometimes  lengthy  trips  about  the  city,  find  a  machine 
such  an  easy  means  of  getting  from  place  to  place,  that  they 
■  would  as  soon  think  of  giving  it  up  as  of  throwing  their  tele- 
phone out  of  the  window. 

No;  there  is  no  question  but  what  the  automobile  has  come 
to  stay  and  we,  as  manufacturers,  are  putting  forth  every 
effort  to  put  this  business  on  a  strictly  standard  basis,  and 
produce  a  car  which  will  not  be  in  style  one  year  and  out  of 
style  the  next,  but  a  machine  which  will  be  practically  com- 
fortable and  serviceable  for  years  to  come. 

Lansing,  Mich.  Pay  L.  FAtJBOTE. 

From  Stevens-Duryea  Co.,  Chicopee  Falls,  Mass. 
This  is  a  subject  in  which  we  have  been  very  much  inter- 
ested for  a  number  of  years,  and.  consequently,  have  looked 
it  up  much  more  carefully  than  people  who  are  not  directly 
interested  in  a  heavy,  financial  way.  Studying  the  situation 
of  recreation  and  sports  for  many  years  past,  w^e  cannot  help 
but  notice  that  those  sports  which  require  a  large  expendi- 
ture of  work  by  the  participants,  sooner  or  later  lose  some 
of  their  stronghold  and,  in  that  way,  become  "back-numbers." 


Now  every  sane  person  knows  that  the  recreation  which 
one  gets  from  a  limited  amount  of  bicycle-riding,  golf  or 
tennis  playing,  is  a  grand  good  thing  for  the  human  system; 
but  in  all  of  these  sports  a  large  amount  of  personal  effort 
must  be  expended  by  the  player,  and  many  times  in  the  yeir 
when  the  weather  is  very  warm  and  uncomfortable,  one  pre- 
fers to  sit  on  the  piazza  or  in  the  shade  of  a  good  tree,  rather 
than  to  go  out  in  the  open  and  exercise,  which,  if  used  in  a 
limited  quantity,  would  certainly  do  more  good  than  inaction. 

We  consider  that  the  human  race  is  naturally  lazy  and 
one  wants  to  get  through  life  as  easily  as  possible  and  with 
as  little  expenditure  of  energy  as  he  can;  consequently,  the 
sports  which  give  the  most  recreation  with  the  least  exertion 
would  be  the  ones  to  stay  with  the  public. 

We  consider  that  the  automobile  and  the  motor  boat  (ania 
possibly  In  the  near  future,  the  balloon)  will  cover  that  requi- 
site. Now  take  the  motor  boat  business  as  an  illustration: 
We  consider  that  to  the  water  what  the  automobile  is  to  the 
land;  but  as  the  motor  boat  business  has  been  developed  many 
more  years  than  the  automobile  industry,  we  have  some  data 
to  work  on  in  connection  with  the  latter. 

One  cannot  travel  anywhere  on  the  water  nowadays  with- 
out being  surprised  at  the  large  number  of  motor  boats  of 
all  sorts,  shapes  and  sizes  which  are  found  throughout  the 
country.  The  motor  boat  business  has  increased  by  leaps  and 
bounds  for  a  number  of  years  past,  and  no  man  would  think, 
in  these  days,  of  taking  a  twenty-mile  pleasure  row  to  call 
on  a  friend  in  an  evening,  when  he  could  sit  in  his  motor 
boat  and  be  landed  there  with  no  energy  on  his  part  and  a 
very  pleasant  recreation  for  both  himself  and  his  friends. 

What  applies  to  the  motor  boat  business  we  think  will 
equally  apply  to  the  automobile  business,  and.  while  the 
present  prices  of  automobiles  are  prohibitory  to  a  large  class 
of  people,  yet  in  the  future  development,  simplification  of 
parts  and  stability  of  styles,  makers  not  being  obliged  to 
change  their  entire  output  from  year  to  year,  will  naturally 
bring  about  changes  in  prices,  the  same  as  it  has  in  the 
motor  boat  business.  The  motor  cycle  is  another  illustration 
of  an  article  which  is  becoming  very  popular  from  the  fact 
that  a  person  is  able  to  cover  a  very  large  amount  of  ground 
without  very  much  effort  on  his  part. 

When  the  "denaturized  alcohol"  bill  goes  into  effect,  it  may 
reduce  the  cost  of  running  both  of  automobiles  and  motor 
boats  considerably,  and,  as  time  goes  on,  other  materials  may 
be  adopted  to  be  used  for  fuel,  and,  in  that  way,  reduce  the 
cost. 

But  turning  to  the  automobile  truck  situation;  AVe  feel 
absolutely  positive  that  both  the  small  and  the  large  trucks 
will  very  largely  supersede  horse-power  for  moving  the  traffic 
of  our  towns  and  cities.  It  may  take  quite  a  little  while  to 
bring  this  about,  but  it  is  surely  coming  as  certain  as  the 
sun  rises  every  morning.  We  do  not  consider  that  it  is 
more  than  a  few  years  away  when  every  small  tradesman  who 
makes  delivery  of  goods  or  parcels  will  have  his  automobile 
carriage  or  truck  for  delivering  the  same,  taking  the  place  of 
his  horse-drawn  vehicle.  J.  H.  Page. 

Chicopee  Falls,  Mass. 

One  of  the  petty  abuses  to  which  the  various  express  com- 
panies seem  to  be  given  is  the  deliberate  losing  of  empty  re- 
turn packages  for  butter,  eggs  and  other  farm  products.  Find- 
ing that  the  return  privilege  means  the  annual  handling  of 
thousands  of  empty  packages  for  which  no  direct  return  is 
obtained,  the  companies  are  apparently  following  the  policy 
of  side  tracking  such  packages  indefinitely  and  making  the 
shippers  stand  the  loss.  It  seems  to  be  another  example  of 
the  deliberate  trampling  on  the  rights  of  people  who  have  to 
make  use  of  the  common  carriers,  and  is  one  of  the  examples 
which  tend  to  make  people  in  general  regard  all  transporta- 
tion companies  sourly  and  with  suspicion.  The  abuse  is  one 
of  considerable  importance  when  we  consider  the  enormous 
number  of  packages  used  annually  for  handling  such  products. 
With  the  present  high  price  of  lumber  and  the  growing  scar- 
city and  consequent  increase  in  price  it  becomes  more  and 
more  imperative  that  economy  in  packages  should  be  the  rule. 
Years  ago  express  companies  made  the  concession  of  return- 
ing empty  packages  free  in  order  to  stimulate  this  class  of 
shipments.  The  matter  of  negligence  on  the  part  of  common 
carriers  is  held  as  not  coming  within  the  purview  of  the 
Interstate  Commerce  Committee,  but  seemingly  it  Is  an  abuse 
which   must  be  handled  by   a  body  more   powerful   than  the 

private  individual. 

*     *     * 

The  coming  exposition  of  safety  devices  mentioned  in  the 
October  issue  will  be  held  at  the  American  Museum  of  Nat- 
ural History,  New  York,  January  28  to  February  9,  1907.  The 
exposition  will  show  safety  devices  for  protecting  the  lives  of 
workmen  and  of  the  general  public;  it  will  also  have  exhibits 
pertaining  to  industrial  hygiene,  care  of  the  health,  etc. 
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A  EUROPEAN  MACHINERY  HOUSE. 

In  the  attractive  city  of  Cologne,  founded  more  than  a 
thousand  years  ago  on  the  banks  of  the  Rhine,  the  writer 
found  the  most  complete  establishment  for  selling  machine 
tools  in  Europe  or  America;  the  center  of  a  wonderful  selling 
organization  which  covers  a  great  part  of  Europe  and  is  now 
reaching  out  for  trade  in  the  Orient.  The  foundation  of  the 
business  of  Alfred  H.  Schiitte  was  laid  twenty-six  years  ago, 
and  with  its  branches  now  emiiloys  a  staff  of  commercial  men 
and  engineers  numbering  about  three  hundred.  The  main 
offices  and  salesrooms  at  Cologne  cover  a  floor  space  of  40,000 
square  feet,  and  including  the  branches  at  Brussels.  Liege, 
Paris,  Milan,  Turin,  Barcelona  and  Bilboa,  the  firm  will  have 


a  floor  space  of  nearly  120,000  square  feet  after  January  1st 
next,  when  the  new  stores  under  construction  at  Paris  and 
Milan  will  be  occupied. 

The  salesrooms  at  Cologne  face  one  of  the  large  squares  in 
the  center  of  the  city,  and  have  a  row  of  show  windows  205 
feet  in  length  in  the  handsome  building  which  we  illustrate, 
and  which  has  been  especially  designed  for  the  use  of  this  firm. 
These  windows  permit  not  only  a  view  of  the  salesrooms, 
but  of  a  considerable  part  of  the  basement  near  the  street, 
where  metal  and  woodworking  machines  of  the  latest  type 
are  being  operated  under  power,  and  where  a  plant  of  pneu- 
matic tools  is  also  shown  in  operation.  The  demonstration 
of  machines  in  operation  is  found  in  nearly  all  of  Mr.  Schiitte's 
stores  and  contributes  largely  to  the  success  of  the  firm,  be- 
cause European  engineers  are  more  likely  than  our  own  to  in- 
sist on  seeing  a  machine  in  operation  before  purchasing. 
These  facilities  enable  the  firm  to  educate  their  staff  of  sales- 
men in  the  systematic  manner  characteristic  of  German  meth- 
ods, and  they  also  contribute  to  the  education  of  the  young 
mechanical  students  of  Cologne  and  vicinity. 

The  arrangement  of  the  small  tool  department  shown  in 
one  of  the  views  is  both  attractive  and  convenient.  Heavy 
oak  is  used  for  the  wood  work,  and  all  the  small  tools,  such  as 
twist  drills,  reamers,  etc.,  of  which  they  carry  a  large  stock, 
are  placed  behind  sliding  plate  glass  windows.  One  of  the 
salesrooms  is  used  exclusively  for  the  exhibition  of  grinding 
wheels,  and  the  writer  saw  there  the  largest  stock  that  he  had 
seen  anywhere.  The  showrooms  are  situated  on  the  ground 
floor  and  the  operating  rooms  in  the  basement,  which  not 
only  affords  excellent  light  on  the  machines,  but  adds  a  touch 
of  life  to  the  building  as  the  machines  are  seen  in  operation 
through  the  basement  windows,  a  feature  which  is  seldom 
found  in  a  machinery  salesroom.  Facing  the  square  are 
the  private  offices  with  bookkeeping  and  statistical  depart- 
ments. In  the  latter  department  each  customer  has  an  ac- 
coiin  showing  the  inquiries  he  made  with  the  results  of  the 
offers  submitted  to  him  and  his  purchases,  which  affords  an 
opportunity  for  calling  the  salesmen's  attention  to  customers 
whose  purchases  have  dropped  off  in  any  particular  line. 


An  interesting  feature  is  what  might  lie  termed  the  daily 
inventory.  Every  day  a  list  is  prepared  showing  a  summar- 
ized statement  of  all  the  machines  in  stock  in  each  of  the 
stores  of  Alfred  H.  Schiitte  throughout  Europe.  At  night 
all  the  machines  sold  during  the  day  are  checked  off  from 
this  list  and  a  new  one  prepared,  a  copy  of  which  is  fur- 
nished the  next  morning  to  every  man  who  has  anything  to 
do  with  inquiries  for  machinery  or  tools.  This  list  enables 
him  to  find  at  a  glance  whetlier  a  certain  machine  is  in  stock 
or  not,  without  going  into  the  stock  rooms  and  referring  in 
each  particular  case  to  the  keeper  of  the  stock.  This  feature 
of  the  system  actually  amounts  to  a  dally  inventory,  but  on 
account  of  the  precision  with  which  the  records  are  kept 
there  is  very  little  delay  or  unnecessary  work  connected  with 
the  making  up  of  these  lists. 

The  department  for  correspondence,  etc.,  is  located  in  the 
rear,  and  its  organization  is  very  thorough  and  carried  out  in 
great  detail.  There  are  four  different  departments  having 
charge  of  the  sale  of  different  kinds  of  machines  and  tools, 
each  of  which  has  special  engineers  at  its  disposal  to  push 
the  selling  end  from  both  the  mechanical  and  engineering 
points  of  view.  Statements  of  sales  are  made  up  by  every 
department  at  the  week's  end,  and  naturally  each  one  tries 
to  outdo  the  other  in  this  friendly  competition.  In  the  de- 
partment which  handles  automatic  machinery  is  an  unusually 
complete  collection  of  sample  pieces  that  have  been  made 
on  full  and  half  automatics  sold  by  the  firm,  with  full 
information  regarding  the  cost  of  output,  material,  time  re- 
quired, etc. 

One  feature  which  indicates  the  extent  to  which  the  de- 
tails of  organization  are  carried  is  worth  noting:  Each  Mon- 
day Mr.  Schiitte  has  on  his  desk  a  brief  summary  of  every 
letter  of  importance  that  has  been  received  or  written  by 
all  of  his  houses  throughout  Europe  and  the  answer  thereto, 
as  well  as  a  complete  statement  of  all  machines  and  tools 
sold  and  in  stock  in  each  branch  house  during  the  previous 
week.  These  are  arranged  in  the  form  of  a  list,  and  if  Mr. 
Schiitte  for  any  reason,  desires  to  follow  up  the  details  fur- 
ther he  simply  marks  with  a  blue  pencil  the  specific  letters 


y  Store 


he  desires,  and  complete  copies  are  brought  to  him.  All  that 
portion  of  Europe  covered  by  the  Schiitte  organization  is 
regularly  visited  by  a  large  staff  of  salesmen  reporting  to  the 
headquarters  for  each  territory.  In  this  way  the  entire  ter- 
ritory is  covered,  not  only  by  salesmen,  but  by  specialists  con- 
nected with  important  manufacturers  whose  product  the  firm 
sells.  The  catalogue  and  advertising  work  is  In  charge  of  en- 
gineers with  practical  experience  in  those  lines. 

Separated  from  the  main  office,  but  adjoining  Mr.  Schiitte's 
private  office  are  the  offices  of  the  newly  established  Asiatic 
and  South  American  export  department,  in  charge  of  Mr.  T. 
H.  Marburg,  who  until  recently  was  manager  of  the  New 
York  office,  and  at  the  time  of  the  writer's  visit  was  prepar- 
ing for  a  trip  around  the  warld  to  cover  two  years,  for  the 
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Special  Tool  Department  for  Automatic  Screw  Machines. 

Testing  Room  for  Woodworking  Machinery. 

View  from  Street  of  Alfred  H.  Schutte's  Machinery  Store.  Cologne 

Germany. 
Testing  Boom  for  Automatic  Machinery. 


5.  Main  Machinery  Hall,  Right' Aisle. 

6.  Small  Tool  Department,  Front. 

7.  Grinding  'Wheel  Store,  seen  from  the  Left. 

8.  Grinding  Machine  Store. 

9.  Main  Machinery  Hall,  Left  Aisle. 
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purpose  of  forming  new  connections  and  cultivating  existing 
ones. 

Tlie  organization  of  the  different  branches  is  carried  along 
on  similar  lines,  and  a  short  description  of  these  will  doubt- 
less be  of  .interest. 

In  the  small  but  wealthy  industrial  country  of  Belgium 
the  firm  employs  a  staff  of  thirty-four  men.  In  1897  a  branch 
was  started  at  Brussels  under  the  management  of  Mr.  A. 
Ispert,  who  is  a  junior  partner  of  the  Belgium  firm.  The 
gradual  increase  of  business  soon  made  it  necessary  to  aban- 
don the  original  quarters  for  larger  ones  at  5  Vieux-Marche- 
aux-Grains.  In  1903  a  sub-branch  was  established  at  Liege, 
the  center  of  the  Belgium  arms  manufacture,  and  in  this 
branch  the  firm  is  doing  a  good  business  in  small  tools.  A 
demonstration  room  has  recently  been  erected  in  the  rear  of 
the  Brussels  store  in  order  to  improve  the  existing  facilities 
for  showing  tools  in  operation,  and  including  this  new  addi- 
tion the  firm  has  now  over  12,000  square  feet  of  floor  space  in 
the  busiest  parts  of  Brussels  and  Liege  at  its  disposal. 

The  French  establishment  of  the  firm  was  organized  in 
August.  1903,  under  the  management  of  Mr.  Max  Biihling, 
and  although  only  entering  its  fourth  year  is  one  of  the  largest 
dealers  in  American  machine  tools  in  France.  The  present 
offices  are  located  near  the  center  of  Paris,  but  owing  to  the 
development  of  business  a  new  building  specially  adapted  to 
machine  tools  is  now  under  construction  and  will  be  finished 
by  the  end  of  the  year.  This  store  will  be  about  four  times 
the  size  of  the  present  one,  covering  a  floor  space  of  about 


Pig.  3.    Plan  of  Second  Floor,  Alfred  H.  Sohutte's  Machinery  Store  at 
Cologne,  Germany. 

25,000  square  feet  and  will  be  provided  with  traveling  cranes, 
etc.  The  demonstration  rooms  will  be  divided  into  two  dis- 
tinct parts,  one  for  metal-working  and  the  other  for  wood- 
working machines,  electrically  driven  by  two  30  horsepower 
motors.  The  general  arrangement  of  the  small  tool  depart- 
ment at  the  new  store  will  be  similar  to  the  one  in  the  Cologne 
establishment.  The  diversity  of  nationalities  found  in  all 
of  the  Schiitte  houses  is  most  pronounced  in  Paris,  where  a 
staff  of  forty,  composed  mainly  of  Frenchmen  and  Germans, 
with  some  Americans  and  Englishmen,  seems  to  work  in  per- 
fect harmony. 

The  Italian  branch  was  established  in  Milan  in  April,  1903, 
under  the  management  of  Mr.  H.  Wingen,  who  had  previously 
worked  up  a  connection  among  the  leading  Italian  manufac- 
turers, notably  those  in  the  motor  car  industry,  which  has 
since  then  developed  with  great  rapidity.  The  Milan  branch 
was  started  with  twelve  employees,  but  during  the  past  three 
and  a  half  years  the  business  has  increased  to  such  an  ex- 
tent that  a  force  of  about  sixty  is  now  employed,  and  a  store 
established  at  Turin  to  further  facilitate  the  distribution  of 
goods,  as  well  as  a  branch  office  at  Genoa  to  handle  machinery 
arriving  from  America.  New  quarters  somewhat  similar  to 
those  in  Paris  are  under  construction,  which  will  give  the 
Milan  branch  a  floor  space  of  about  25,000  square  feet  after 
January  1,  1907. 


Business  in  Spain  has  been  pushed  by  the  firm  for  many 
years,  but  not  until  1903  was  a  store  opened  at  Bilboa  and 
put  in  charge  of  Mr.  Max  Daunert,  formerly  manager  of  the 
New  York  office.  The  machinery  indu.stries  are  developing 
slowly  in  Spain,  manufacturers  there  not  taking  as  readily 
to  the  better  class  of  tools  as  in  other  European  countries. 
Notwithstanding  these  conditions  and  the  general  depression 
which  has  prevailed  in  Spain  for  the  last  two  years,  the  firm 
has  started  a  second  store,  also  under  Mr.  Daunert's  manage- 
ment at  Barcelona,  and  the  prospects  are  good  for  satisfac- 
tory business. 

At  New  York  the  firm  maintains  an  office  in  the  Havemeyer 

Building,    26    Cortlandt    Street,    Mr.    F.   W.   Jaeger,   manager, 

which  keeps  in  close  touch  with  the  machinery  trade  in  this 

country  and  cares  for  the  shipments  to  the  different  branches. 

*     *     * 

ANNUAL  MEETING  OF  THE  A.  S.  M.  E. 

The  annual  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  in  the  auditorium  of  the  New  York 
Edison  Co.,  44  West  27th  Street,  beginning  December  4,  and 
continuing  through   December  7.    Following  are  the  papers: 

President's  address  by  Mr.  Fred.  W.  Taylor,  Philadelphia, 
Pa.:  "The  Art  of  Cutting  Metals." 

Report  of  the  Committee  on  Standard  Proportions  for  Ma- 
chine Screws. 

"The  Evolution  of  Gas  Power,"  by  Mr.  F.  E.  Junge,  Berlin, 
Germany. 

"Producer  Gas  Power  Plant,"  by  Mr.  J.  R.  Bibbins,  Pitts- 
burg, Pa. 

"Steam  Turbine  Characteristics,"  by  Mr.  Hans  Holzwarth, 
Hamilton,  Ohio. 

"A  High  Duty  Air  Compressor,"  by  Prof.  O.  P.  Hood,  Hough- 
ton, Mich. 

"Design  of  an  Improved  Boiler  Setting."  by  Mr.  A.  Bement, 
Chicago,  111. 

"The  Steam  Plant  of  the  White  Motor  Car,"  by  Prof.  R.  C. 
Carpenter,  Ithaca,  N.  Y. 

"Saw-Tooth  Roof  Construction."  by  Mr.  F.  S.  Hinds,  Bos- 
ton, Mass. 

"Ferroinclave  Roof  Construction"  by  Mr.  A.  E.  Brown,  Cleve- 
land, Ohio. 

"Saw-Tooth  Roofs  for  Factories,"  by  Mr.  K.  C.  Richmond, 
Providence,  R.  I. 

"Weights  and  Measures,"  by  Mr.  Henry  R.  Towne,  New 
York. 

"Mechanical  Engineering  Index,"  by  Prof.  W.  W.  Bird  and 
Prof.  A.  L.  Smith,  Worcester,  Mass. 

"Ventilation  of  Boston  Subway,"  by  Mr.  H.  A.  Carson, 
Boston,  Mass. 

"Flow  of  Fluids  in  Venturi  Tubes,"  by  Mr.  E.  P.  Coleman, 
Buffalo,  N.  Y. 

"Tests  of  an  Elevator  Plant,"  by  Mr.  A.  J.  Herschmann, 
New  York. 

"Test  of  a  Rotary  Pump,"  by  Prof.  W.  B.  Gregory,  New 
Orleans,  La. 

"Improved  Transmission  Dynamometer,"  by  Mr.  W.  F.  Du- 
rand,   Stanford  University,  Cal. 

"A  Plan  to  Provide  Skilled  Workmen,"  by  Mr.  M.  W.  Alex- 
ander, Lynn,  Mass. 

*     *     * 

The  ease  with  which  some  inventors  are  able  to  induce  peo- 
ple of  sufficient  capital  to  believe  in  the  possibilities  of  their 
inventions  has  often  been  referred  to.  However,  our  Englisli 
brethren  seem  in  this  respect  to  excel  our  own  inventors.  An 
English  gentleman  who  lately  attended  the  London  Bank- 
ruptcy Court  and  whose  liabilities  amounted  to  $75,000,  com- 
pared with  $7,500  assets,  stated  that  his  financial  difficulties 
were  due  to  his  connection  with  an  inventor  who  invited  him 
to  join  in  a  hydroscope  scheme.  The  hydroscope,  he  informed 
the  court,  was  an  instrument  for  searching  under  the  sea  for 
sunken  treasures  and  he  was  to  be  reimbursed  either  from 
the  treasure  when  discovered,  or  out  of  the  proceeds  to  be 
derived  from  the  sale  of  the  patent  to  an  exploiting  company. 
It  is  at  least  to  the  credit  of  our  English  contemporaries  that 
the  forming  of  such  a  company  did  not  seem  to  be  within  the 
possibilities  of  the  able  inventor.  We  find  occasion  to  recall 
the  Incident  of  the  American  company  -which  a  few  years 
ago  was  to  proceed  to  procure  gold  out  of  sea  water. 
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WILLIAM  KENT. 

REPRESENTATIVE  AMERICAN  MECHANICS 
AND  ENGINEERS. 

William  Kent  was  born  in  Philadelphia,  March  5,  1S51.  He 
was  educated  in  the  public  schools  and  graduated  from  the 
Central  High  School  of  Philadelphia  in  186S  with  the  degree  of 
A.B.  The  degree  of  A.M.  was  conferred  in  1873.  He  was  clerk 
and  bookkeeper  in  a  coal  shipping  house  for  nearly  two  years 
and  then  was  bookkeeper  in  the  Jersey  City  gas  office  two  and 
a  half  years.  While  there  he  attended  night  school  in  Cooper 
Union,  New  York,  and  graduated  with  the  class  of  1872. 
After  graduation  he  obtained  the  position  of  bookkeeper  in 
the  Ringwood  Iron  Works,  at  Hewitt,  N.  J.,  where  he  had  an 
opportunity  to  get  some  practice  in  engineering  and  chemistry. 
The  depression  in  the  iron  trade  following  the  panic  of  1S73 
caused  the  shutting  down  of  the  blast  furnace,  and  he  left  at 
the  end  of  1874  to  enter  Stevens  Institute  of  Technology  as 
special  student.  In  June,  1875,  he  was  appointed  assistant  to 
Prof.  R.  H.  Thurston  in  the  work  of  the  United  States  Iron 
and  Steel  Testing  Board,  and  under  his  direction  carried  on 
for  two  years  a  research  on  the  properties  of  the  alloys  of 
copper  and  tin.  and  copper  and  zinc.  He  also  qualified  as 
regular  student  in  the  senior  class  and  graduated  in  1S76  with 
the  degree  of  M.E. 

In  1877,  on  the  conclusion  of  the  research,  he  went  to  Pitts- 
burg to  take  a  position  as  draftsman  with  a  firm  of  blast 
furnace  engineers.  While  in  that  position  he  made  a  trip 
through  the  new  iron  district  in  the  Hocking  Valley,  Ohio, 
and  wrote  an  account  of  the  district  for  the  Ainerican  Manu- 
facturer of  Pittsburg.  This  led  to  his  appointment  as  editor 
of  that  paper,  which  position  he  held  for  two  years.  In  the 
next  three  years  he  was  engaged  in  the  iron  and  steel  works 
of  Shoenberger  &  Co.,  first  as  general  assistant,  and  later  as 
superintendent  of  the  open  hearth  steel  department.  A  severe 
attack  of  typhoid  fever  followed  by  a  nervous  breakdown  led 
to  his  resigning  his  position  in  1882  and  going  to  Europe  for 
three  months  for  his  health.  On  his  return  he  opened  an 
office  in  Pittsburg  for  the  Babcock  &  Wilcox  Co.,  and  intro- 
duced that  company's  boilers  in  Western  Pennsylvania  and 
Eastern  Ohio.  He  also  formed  a  partnership  with  William  F. 
Zimmerman  in  the  organization  of  the  Pittsburg  Testing 
Laboratory,  which  was  sold  three  years  later  to  Messrs.  Hunt 
and  Clapp.  In  1883  he  was  transferred  to  the  New  York  office 
of  the  Babcock  &  Wilcox  Co.  as  superintendent  of  the  sales 
department  and  engineer  of  tests.  He  resigned  in  1SS5  to 
become  the  general  manager  of  the  Springer  Torsion  Balance 
Co.  He  developed  the  invention  of  the  balance  (a  weighing 
scale  with  torsional  pivots  instead  of  knife  edges,  used  gen- 
erally in  the  retail  drug  trade),  and  built  and  equipped  a  fac- 
tory in  Jersey  City  for  its  manufacture.  This  work  occupied 
him  until  1890,  when  he  opened  an  office  In  New  York  as  con- 
sulting engineer. 

For  the  next  thirteen  years  his  work  was  of  the  most  varied 


character,  including  engineering  design  and  construction, 
engine  and  boiler  testing,  expert  work  in  the  courts,  and  liter- 
ary work.  In  1891  he  began  work  on  his  "Mechanical  Engi- 
neer's Pocket-Book,"  which  took  four  years  to  complete.  The 
book  was  published  in  189.5  and  immediately  was  recognized 
as  filling  a  long-felt  want  among  engineers,  draftsmen,  machin- 
ists and  others  having  to  do  with  mechanical  work  and  design. 
More  than  45.000  copies  have  been  sold  at  the  present  time  and 
the  sales  are  increasing  from  year  to  year.  Prof.  Kent  is  an 
ardent  opponent  of  the  metric  system  and  in  speaking  against 
it  before  the  House  Coinage  Committee  of  Congress  in  1903 
he  used  his  experience  in  the  compilation  of  the  pocketbook 
against  the  adoption  of  the  metric  system  in  the  following 
effective  language   (see  Machinery,  May,  1904)  : 

"In  1895  I  published  a  mechanical  engineer's  pocketbook, 
of  which  more  than  30,000  copies  have  been  sold.  The  col- 
lection of  material  for  this  pocketbook  took  more  or  less  of 
my  time  for  twenty  years,  and  the  making  of  the  book  not 
less  than  three  years'  full  time.  The  things  compiled  in  it 
involved  reference  to  engineering  works,  papers  and  peri- 
odicals, some  of  them  dating  back  at  least  sixty  years.  There 
are  1,100  pages  in  the  book,  and  each  page  has  about  900 
words.  The  number  of  figures  and  formulas  in  the  book, 
which  are  based  on  the  English  inch,  run  into  more  thousands 
than  I  would  care  to  figure.  The  task  of  getting  such  a  book 
free  from  errors  is  a  tremendous  one.  Over  a  thousand  typo- 
graphical and  other  errors  have  been  reported  in  the  last 
eight  years.  Mr.  John  C.  Trautwine.  Jr.,  told  me  some  twenty 
years  after  his  father's  civil  engineers'  pocketbook  was  first 
published  that  he  was  only  then  beginning  to  feel  that  the 
book  was  reasonably  free  from  errors.  If  my  book  were 
translated  into  the  metric  system,  it  would  be  at  least  ten 
years  before  all  the  errors  in  the  translation  would  be  recti- 
fied. I  doubt  if  the  translation  could  be  made  without  at 
least  five  years'  hard  labor  of  an  expert  mathematician." 

In  1S98  and  1901  he  obtained  patents  on  the  "Wingwall" 
smokeless  furnace  for  steam  boilers,  which  is  now  being  intro- 
duced in  the  West  by  his  agents.  Power  Specialty  Co.,  New 
York  and  Chicago.  He  also  patented  In  1903  a  gas  producer 
for  use  in  connection  with  gas  engines.  It  involves  the  prin- 
ciple of  getting  rid  of  the  tar  in  the  gas  by  burning  all  the 
hydrocarbons  in  the  producer  itself  by  means  of  air  drawn  in 
at  the  top  of  the  producer.  In  1901  he  brought  out  his  treatise 
on  "Steam  Boiler  Economy."  In  1895  he  became  one  of  the 
associate  editors  of  Engineering  News,  holding  the  position 
until  1903.  but  in  the  last  four  years  of  that  time  did  only 
occasional  editorial  work,  on  account  of  the  pressure  of  other 
work.  In  1903  he  accepted  the  position  of  Dean  and  Pro- 
fessor of  Mechanical  Engineering  in  the  L.  C.  Smith  College 
of  Applied  Science  In  Syracuse  University,  which  position  he 
still  holds.  In  1905  the  university  conferred  on  him  the 
degree  of  Doctor  of  Science. 

Prof.  Kent  has  been  a  member  of  the  American  Institute  of 
Mining  Engineers  since  1S76.  and  of  the  American  Society  of 
Mechanical  Engineers  since  its  organization  in  1S80.  He  has 
been  vice-president  of  that  society  and  last  year  he  was  presi- 
dent of  the  American  Society  of  Heating  and  Ventilating 
Engineers  and  of  the  Technolog\-  Club  of  Syracuse,  N.  Y. 
*     *     * 

Two  large  chimneys  of  reinforced  concrete  are  at  present 
being  built  in  England,  one  with  a  diameter  of  20  feet  and  a 
height  of  2G5  feet,  and  one  with  a  diameter  of  only  8  feet  6 
inches  and  a  height  of  245  feet.  In  this  country  there  are 
also  a  few  chimneys  of  similar  proportions  being  built  out 
of  reinforced  concrete.  There  are  ample  indications  that  con- 
crete is  going  to  replace  brick  in  a  lai'ge  measure  in  the  fu- 
ture, particularly  with  present  high  prices  of  brick.  Cer- 
tain kinds  of  brick  have  doubled  in  price  during  the  last  de- 
cade. *     *     * 

The  possibilities  which  will  present  themselves  in  many 
fields  where  denatured  alcohol  can  be  used  are  fairly  indicated 
by  the  low  price  at  which  it  can  be  sold  when  produced  on  a 
sufficiently  large  scale.  The  present  wholesale  prices  in  Ger- 
many, where  more  than  25.000,000  gallons  are  consumed  in  a 
year,  are  at  present  25  to  26  cents  a  gallon,  and  the  retail 
prices  vary  from  27  to  30  cents  a  gallon. 
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LETTERS  UPON  PRACTICAL  SUBJECTS. 


HOLDING  THIN  IRREGULAR  CASTINGS  TO  THE 
PLANER  TABLE. 

We  have  seen  in  your  September  issue  an  article  "Planing 
a  Small  Machine  Part."  The  examples  given  are  very  good 
Indeed,  but  we  think  that  we  have  something  fully  as  inter- 
esting on  the  same  line  to  put  before  your  readers.  The 
chucks  and  jigs  shown  in  the  article  are  very  expensive:  they 
take  up  considerable  space  and  in  our  opinion  they  do  not 
quite  fill  the  purpose,  especially  when  the  castings  are  very 
thin.  The  accompanying  halftone  shows  how  we  hold  thin, 
irregular  castings  on  the  table  of  the  planer  or  the  milling 
machine.  The  idea  has  been  carried  out  by  our  works  man- 
ager, Monsieur  Tete,  and  is  a  development  in  the  manufac- 
ture of  our  pattern  plates. 

The  illustration  shows  a  number  of  irregular-shaped  cast- 
ings on  the  table  of  an  Ingersoll  milling  machine,  which  we 
have  in  our  works.  When  the  castings  are  in  place,  four 
boards  or  planks  are  put  on  the  four  sides  of  the  table  and  a 
few  pieces  of  wood  in  the  table  holes.  Then  plaster-of-paris 
is  poured  around  the  castings  and  allowed  to  set  for  a  few 
minutes.  By  this  means  the  pieces  are  not  only  clamped  but 
supported   underneath   the   whole   surface,   and    thus   have  no 
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tendency  to  spring  under  the  pressure  of  the  cutter.  This 
method  when  first  tried  proved  a  success  and  since  this  time 
all  work  of  a  similar  character  is  made  in  the  same  way  in 
our  works.  The  method  saves  a  lot  of  time  and  is  a  real 
economy  in  the  cost  of  production.  We  believe  that  the  idea 
cani  be  extended  a  great  deal  and  that  it  will  be  of  benefit 
to  some  of  your  readers.  Plaster-of-pai'is  is  very  cheap  and 
sets  in  a  few  minutes.  The  only  drawback  to  its  use  is  that 
the  table  of  the  machine  gets  dirty  after  the  plaster  has  been 
broken  into  pieces.  Ph.  Bonvillain  and  E,  Ronceray. 

Paris,  France. 


FINISHING  VALVE  SEATS  AND  CYLINDERS. 

There  are  probably  more  differences  of  opinion  regarding 
the  proper  way  to  finish  valve  seats  for  slide  valves  in  locomo- 
tives and  boring  cylinders  than  in  regard  to  almost  any  other 
parts  of  the  whole  locomotive.  In  most  cases  the  valve  seats 
are  planed  and  scraped  and  the  valves  treated  in  the  same 
way.  Scraping  seats  to  a  bearing  means  a  lot  of  work,  and 
unless  it  is  done  by  a  good  man  it  is  apt  to  be  worse  than 
when  it  came  off  the  planer. 

Wilson  Eddy,  whose  genius  presided  over  the  old  Worcester 
and  Springfield  road  in  the  late  fifties  and  sixties,  and  who 
was  a  wonderfully  sensible  railroad  man  in  many  ways,  used 
a  false  valve  seat  of  cast  iron  about  as  shown  in  Fig.  1,  and 
held  the  whole  thing  down  by  the  steam  chest  cover,  which 
was  bolted  on  the  outside,  as  shown  by  the  stud  holes.     The 


false  seat  was  more  necessary  in  the  days  before  the  portable 
planer  than  now,  and  it  was  not  of  this  as  much  as  of  his 
way  of  finishing  that  I  intended  to  speak.  The  valve  was 
clamped  to  the  planer  with  as  little  strain  as  possible,  to 
avoid  spring  when  released,  and  after  the  roughing  cut  (if  a 
new  valve),  the  finishing  cut  was  made  with  a  sharp  pointed 
V  tool  with  a  fine  feed,  so  as  to  make  a  series  of  fine  grooves 
along  the  face  of  valve.  The  seat  was  planed  in  the  same 
way,  but  with  the  grooves  running  the  other  way,  and  they 


Fig.  1.    False  Valve  Seat  for  Locomotive  Slide  Valves. 


went  into  service  without  having  a  scraper  touching  the  seat 
or  valve.  The  grooves  held  the  oil  until  the  tool  marks  wore 
out,  which  happened  in  a  comparatively  few  miles  and  the 
valves  never  cut.  They  wore  down  to  a  bearing,  and  made  a 
first-class  job  in  every  way.  Even  with  the  seats  planed  by  a 
rotary  planer  as  at  present,  there  should  be  no  trouble  about 
using  valves  planed  in  this  way  and  it  would  at  least  be 
worth  a  trial.  Fig.  2  gives  an  exaggerated  idea  of  the  tool 
marks  left  on  the  face  of  the  valve;  those  in  the  seat  run  the 
other  way. 

Cylinder  boring  is  another  question  that  is  open  to  discus- 
sion. It  used  to  he  considered  a  crime  to  stop  a  lathe  or  bor- 
ing mill  on  a  cylinder  cut  until  it  was  through,  and  some 
places  even  go  so  far  as  to  use  emery  in  the  cylinder  to  polish 
them  and  get  out  the  tool  marks.  I  believe  the  emery  is  bad 
in  any  case  and  I  also  question  the  advisability  of  trying  to 
get  such  a  smooth  cylinder.  One  of  the  best  engineers  I 
know  of,  one  who  has  charge  of  large  steam  plants  and  is 
responsible  for  their  economical  performance,  never  allows  a 
finishing  cut  to  be  taken  in  the  cylinders  of  his  engines, 
either  when   making  them   new   or  when   reboring.     He   pre- 


Fig.  2.    Exaggerated  Appearance  of  Valve  Face. 

fers  to  have  them  just  as  they  come  from  the  roughing  tool. 
They  soon  wear  dowm  to  a  good  bearing,  the  piston  travels 
too  fast  to  have  any  leakage  past  the  rings  around  the  bore 
of  the  cylinder,  and  he  can  always  depend  on  what  a  cylin- 
der will  do  in  the  way  of  tending  to  business  and  not  get  to 
cutting.  Last  but  not  least,  it  saves  the  cost  of  the  finishing 
cut  as  well  as  the  time  it  keeps  a  locomotive  out  of  service, 
and  this  time  is  quite  an  item  when  slowly-working  portable 
boring  bars  are  used  so  as  to  facilitate  the  work.  Whether 
you  try  the  plans  or  not  they  are  worth  thinking  over. 

I.  B.  Rich. 


JACK  MAKES  A  FORMULA. 

We  were  making  some  rings  at  our  shop,  of  a  section  shown 
in  Fig.  1.  The  fillet  was  made  up  of  two  curves;  one  had  a 
short  radius  s  and  was  %  inch  long,  while  the  other  radius  R 
had  its  center  1%  inch  from  the  vertical  side,  but  the  length 
of  R  was  figured  out  so  that  we  should  have  a  smooth  curve 
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•when  the  two  arcs  met.    Of  course  the  fillet  was  a  tangent  to 
the  vertical  and  horizontal  sides. 

There  were  several  sizes  of  rings  and  we  were  to  make 
templets  for  them;  so  while  I  was  making  the  first  drawing 
our  apprentice,  who  is  just  now  having  a  show  at  drawing, 
took  a  sketch  of  the  ring  and  fillet,  and  tried  to  hitch  up  his 
correspondence  school  mathematics  to  the  job  of  pulling  out 
a  formula  to  give  the  exact  length  of  R.  Jack  had  to  have  a 
little  help  to  get  started  and  then  it  was  just  like  other  algebra 
examples  in  his  book. 

His  sketch  is  shown  in  Fig.  2,  and  all  the  dimensions  are 
letters  instead  of  figures: 

o  =  distance  from  vertical  wall  to  center  B. 

s  =  distance  from  vertical  w^ll  to  center  D. 

ft  =  distance  up  from  horizontal  wall  to  center  D. 

R  =  distance  up  from  horizontal  wall  to  center  B. 

We  know  all  of  these  distances  except  R  (see  Fig.  2),  and 
If  we  can  make  up  an  equation  using  these  distances  we  can 
solve  the  equation  and  find  the  length  of  R. 

Suppose  we  let  R  swing  up  to  the  line  B  D  and  at  the  same 
time  let  s  swing  down  till  its  arc  meets  the  arc  made  by  R. 
These  curves  will  meet  and  make  a  smooth  curve  for  the  fillet. 
Jack  says  he  can  prove  that  by  geometry.  There  is  a  triangle, 
BCD  in  Fig.  2,  with  a  right  angle  at  C.  and  we  can  make  up 
an  equation  by  the  aid  of  this  right-angled  triangle. 

The  side  B  C  is  equal  to  R  —  ft; 

The  side  CD  is  equal  to  a  —  s; 

The  side  D  B  is  equal  to  K  —  s, 
because  R  and  s  make  a  straight  line  from  B  through  D  to 
the  fillet.'  Now.  in  every  triangle  like  BCD  the  square  of  the 
side  opposite  the  right  angle  is  equal  to  the  sum  of  the 
squares  of  the  other  two  sides.  Hence  Jack  wrote  his  equa- 
tion as  follows: 


^: 
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Figs.  1  and  2.    Jack  Makes  a  Formula. 

(R-'$)-=(a  —  s)-+  (R  —  hy 
and  solved  for  R  as  below: 

R'  —  2Bs  +  s~-=za'  —  2os  +  s^  +  K=  —  2Rh  +  li' 

R'  —  R-  +  s=  —  S-  —  2  R  s  +  2  R  h  =  n-  +  a'  —  2  a  s 

R  (2h~2s)  =h'  +  a' — 2  as 

V  +  a"  —  2  a  s 

R  = 

2ft  — 2s 

ft'-f  (o  —  2s)  o 


R: 


2  (ft  — s) 
Jack  substituted  the  dimensions  given  in  Fig.  1  (a  ^  1^2,  or 
1.5  inch;  ft  =  11-16,  or  0.6S7  inch;  s  =  %,  or  0.375  inch)  in 
the  formula  and  multiplied,  added,  etc.,  as  the  signs  in  the 
formula  direct. 

0.687' -f  (1.5  —  0.75)  1.5 

R  = 

2(0.687  —  0.375) 
0.472  -f  1.125 


0.624 
1.597 


fillet.  It  was  all  right.  The  templet  maker  has  not  yet 
found  any  trouble  with  the  radius,  and  Jack  is  sure  the  radius 
R  is  all  right. 

If  the  boys  in  the  shop  would  try  to  figure  out  some  prob- 
lems that  come  up  there,  they  would  get  the  knack  of  applying 
their  mathematics  to  "cold  iron."  The  above  has  been  writ- 
ten to  help  young  men  like  Jack  to  use  some  of  the  mathe- 
matics they  have  studied.  Jack's  Friexd. 


THE  BORING-  BAR  VS.  THE  FORGED  BORING 
TOOL. 

There  is  scarcely  any  machine  shop  operation  more  tedious 
and  unsatisfactory  than  that  of  boring  a  long  hole,  which  is 
required  to  be  quite  parallel,  with  a  common  forged  boring 
tool.  In  the  best  manufacturing  shops,  suitable  drills  and 
reamers   are   provided   for   each   job,   and   standard   sizes   are 


Fig.  1.    Boring  Tool  Holder. 

generally  used.  But  in  the  repair  shop  and  job  shop  the 
conditions  are  quite  different.  In  the  very  nature  of  the  case 
such  shops  cannot  have  tools  exactly  suited  to  every  unex- 
pected and  nondescriptive  job  which  may  be  presented.  How- 
ever, some  job  shops  make  very  little  effort  to  keep  up  with 
the  times,  and  their  equipment  is  too  much  of  the  scrap-heap 
order.  The  writer  at  this  tim^e  has  in  mind  one  of  these  back- 
number  institutions.  A  short  time  ago  Mr.  A.  brought  to  the 
shop  in  question  a  job  of  boring  which  was  wanted  in  a 
hurry.  Well,  he  did  not  get  it  in  a  hurry;  and  when  the  bill 
was  presented  the  charges  were  so  much  beyond  what  Mr.  A. 
had  expected  that  he  consulted  the  writer  as  to  how  it  was 
possible  to  put  in  so  much  time  on  the  work.  The  latter  con- 
sisted in  enlarging  the  bore  of  a  device  which  was  sold  on  a 
very  small  margin.  When  the  job  shop  got  the  work  done 
there  was  no  margin  at  all.  Now,  there  had  apparently  been 
no  dishonesty  as  to  the  time  charged.  It  was  difficult  to  true 
up  the  work  in  the  "rickety'  old  chuck,  and  it  took  a  long 
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:  2.559,  or  2  9-16  inches,  very  nearly. 


Then  I  set  my  compasses  to  Jack's  figures  and  finished  the 


Fig.  2.    Boring  Bar  with  Cutters  Inserted. 

time  to  bore  it.  because  the  only  long  tool  available  was  by  far 
too  slender  and  "springy."  Mr.  A  paid  the  bill,  but  declared 
he  would  never  take  another  job  to  that  shop.  The  job  shop 
man  presumably  means  to  be  honest,  but  the  writer  fails  to 
see  how  one  can  be  strictly  conscientious  who  regularly  uses 
time-wasting  tools  and  charges  the  full  price  for  the  time  so 
wasted.  However,  the  job  shop  proprietor  did  not  see  the 
matter  in  that  light. 

There  have  been  various  designs  of  boring  tool  holders  de- 
scribed in  the  mechanical  papers.  The  best  of  these  require 
a  different  bushing  for  each  size  of  bar;  but  such  as  have  been 
made  by  the  writer  need  no  bushings.  Fig.  1  shows  an  end 
view  of  a  device  which  costs  very  little  to  make,  and  which 
works  very  well.  This  was  designed  for  a  young  machinist 
who  has  a  small  shop  with  no  other  machine  tools  than  a  lathe 
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and  a  drill  press;  and  he  wanted  to  avoid  the  expense  of  hav- 
ing his  casting  planed,  or  of  milling  It  at  a  disadvantage  In 
his  lathe.  Under  these  circumstances  the  pattern,  which 
was  in  one  piece  without  core  prints,  was  made  so  close  to 
size  that  it  required  but  a  few  minutes  chipping  and  filing 
on  the  sides  A  of  the  tongue,  and  on  the  flats  B,  to  make  the 
casting  fit  the  slot  of  the  tool  rest  G.  The  part  C  in  the 
sketch  was  simply  a  piece  of  fiat  bar  stock  equal  in  length  to 
the  slot,  and  tapped  for  two  screws  D.  The  bar,  a  section  of 
which  is  shown  at  E,  is  held  by  two  setscrevi-?  F  as  indicated. 
As  to  the  construction  of  the  bars,  these  were  also  made,  or  at 
least  could  have  been  made,  with  small  expense.  While  a 
turned  tool  steel  bar  might  be  desirable,  simple  cold-rolled 
steel,  or  rough  machine  steel  will  answer  fairly  well.  The 
cutters  may  be  round  bar  steel  (no  turning  is  needed)  held  in 
a  drilled  hole  by  set  screws.  Fig.  2  shows  such  a  bar  with  a 
cutter  at  each  end.  Three  or  four  different  sizes  of  these  bars 
will  answer  for  a  wide  range  of  work.  Now,  is  there  any 
excuse  for  the  job  shop  being  without  such  an  outfit  as  this? 
In  the  long  run,  far  more  time  is  wasted  in  using  inefficient 
boring  tools,  and  in  redressing  old  ones,  than  would  be  re- 
quired to  make  the  tools  here  described. 

Having  tools  somewhat  similar  to  the  foregoing,  the  writer 
once  wanted  to  bore  a  hole  which  was  too  long  for  any  bar 
on  hand.  It  was  a  simple  matter  to  select  from  the  stock 
of  steel  the  shortest  piece  of  the  right  diameter,  and  drill 
it  for  cutters  and  set  screws.  This  was  accomplished  in  less 
time  than  would  have  been  required  to  forge  a  new  tool.  As 
the  bar  was  only  about  three  feet  long  it  was  retained  for 
emergencies;  but  obviously  it  could  have  been  cut  up  and 
used  for  any  other  purpose.  This  case  suggests  the  expedi- 
ency of  making  the  bars  amply  long  in  the  first  place.  A  long 
bar  does  not  need  to  project  from  the  clamping  fixture  any 
further  than  necessary  for  the  job  on  hand.  Not  so  with  the 
old-fashioned  boring  tool.  If  that  be  made  extra  long  it  can- 
not advantageously  be  used  with  shorter  projection. 

One  cf  the  strongest  points  in  favor  of  the  boring  tools  here 
advocated  is  yet  to  be  discussed.  This  feature  can  best  be  de- 
scribed by  referring  again  to  the  foregoing  example  in  which 
the  long  bar  was  employed.  In  this  case  a  long  parallel  hole 
of  a  size  different  from  any  available  reamer  was  wanted. 
Having  rough  bored  the  hole  to  within  about  1-64  inch  of  the 
final  diameter,  a  double-pointed  cutter  was  made  from  bar 
stock.  With  this,  one  cut  was  taken  through  the  hole,  when 
it  was  found  to  be  entirely  satisfactory.  It  will  be  understood 
that  the  advantage  of  the  double-ended  cutter  lies  in  the 
support  that  one  point  furnishes  for  the  opposite  cutting 
point.  This  bracing  effect  tends  toward  parallelism  of  the 
cut,  and  such  an  arrangement  may  take  the  place  of  a 
reamer  in  emergencies.  To  get  the  best  results  with  a  double 
cutter,  its  ends  should  be  turned  in  the  lathe  while  the  cutter 
is  secured  in  its  bar.  For  this  purpose  one  end  of  the  bar 
may  be  held  in  a  chuck,  the  other  end  being  supported  in 
a  steady-rest  placed  near  the  cu  Iter.  After  being  turned,  the 
cutter  is,  of  course,  backed  off  aiv )  tempered.  In  this  connec- 
tion it  should  he  remembered  that  a  minimum  of  clearance 
should  be  filed  on  the  heel  of  the  cutter,  otherwise  chattering 
will  result.  The  apparatus  described  (cutters  excepted)  may 
be  used  for  polishing  a  bored  hole,  or  for  slightly  enlarging 
it  at  any  point  where  the  gage  may  fit  a  little  too  snugly. 
For  this  work  secure  a  short  leather  sleeve  around  the  bar  at 
one  end,  and  glue  emery  cloth  to  the  leather.  The  bar  while 
clamped  in  the  fixture  may  be  fed  through  the  hole  by  the 
regular  carriage  feed  mechanism.  Slightly  revolving  the  bar 
will  give  new  contact  of  the  emery  cloth. 

The  machinist  for  whom  the  fixture  shown  in  Fig.  1  was 
designed  requested  the  writer  to  show  him  how  to  make  a  rig 
for  grinding  in  the  lathe.  For  this  purpose  a  cylindrical  piece 
of  cast  iron  was  drilled  lengthwise  and  babbitted  to  fit  a 
small  emery-wheel  spindle.  The  cast  iron  was  then  turned 
on  the  outside  to  slip  in  the  boring  fixture;  and  thus  the 
latter  was  used  both  for  holding  boring  bars  and  for  holding 
the  bearing  for  the  emery-wheel  spindle.  This  rig,  which  was 
driven  from  an  overhead  drum,  answered  for  grinding  the 
60-degree  centers  (the  compound  rest  being  swiveled  for  this) 
as  well  as  tor  parallel  shafts.  W.  S.  Leonard. 

Lansing,  Mich. 


PACING  LATHE  OF  UNUSUAL  DESIGN. 

The  accompanying  cut  shows  a  machine,  only  one  of  which 
has  ever  been  built  so  far  as  the  writer  knows,  but  the  prin- 
ciple of  which  could  be  used  tor  many  special  needs.  It  was 
built  for  work  of  from,  say,  20  inches  to  GO  inches  diameter  to 
be  fastened  to  the  faceplate.  It  has  feeds  in  all  directions  by 
means  of  an  overhead  rocking  shaft,  not  shown.  A  hook  will 
be  noticed  at  the  left-hand  end  of  the  spindle.  This  swivels 
on  a  bolt  which  can  be  moved  across  the  spindle  on  a  plate 
on  the  end  of  the  spindle  with  a  T-slot.  To  this  hook  is  at- 
tached a  chain  which  leads  to  one  arm  of  the  overhead  rocking 
shaft  and  gives  it  a  greater  or  less  motion,  according  to  the 
distance  of  the  hook  from  the  center  line  of  the  spindle.  Near 
the  other  end  of  the  rocking  shaft  is  an  adjustable  arm  which 
carries  a  chain  which  leads  to  a  ratchet  wrench  which  could 
be  put  either  on  the  cross  feed  or  the  longitudinal  feed- 
screw. With  two  holes  in  the  ratchet  lever,  and  the  adjust- 
ment on  the  end  of  the  spindle  any  feed  from  one  tooth  to 
five,  or  a  range  of  from  0.02  inch  to  0.1  inch  could  be  ob- 
tained. 

The  way  in  which  we  happened  to  get  the  order  for  this 
machine  was  rather  odd.  One  day  an  inquiry  came  from 
one  of  the  numerous  export  agents  in  New  York  for  a  facing 
lathe  to  swing  50  inches,  bid  to  be  accompanied  by  drawings. 

This  inquiry  came  from  a  house  which,  so  far  as  we  knew, 
did  not  make  a  specialty  of  machine  tools,  and  from  such 
houses  freak  inquiries  are  common.     I  wrote  and  quoted  on 


1 

1 

1 

Hti^L  ' 

-^T 

u 

P 

flP^ 

'  ^1 

i( 

H 

r 

%^.-^ 

J 

'-'"  / 

/ 

- — - 

W 

Facing  Latlie  of  Unusual  Design. 

a  full  lathe  with  short  bed.  We  received  a  letter  back  saying 
that  price  was  what  counted,  and  that  only  certain  require- 
ments were  to  be  met,  and  asking  for  a  revision  of  the  bid. 
The  idea  came  to  me  that  we  could  build  such  a  machine  as 
shown  in  the  cut.  Consequently  I  made  a  bond-paper  draw- 
ing fairly  well  to  scale,  but  with  only  the  principal  dimensions 
of  the  bed  and  headstocks,  and  by  that  time  I  was  tired  of 
the  job.  I  had  not  the  slightest  suspicion  that  an  order  would 
result,  so  I  cut  out  a  picture  of  a  tool  rest  for  a  locomotive  tire 
turning  lathe  from  a  catalogue  and  pinned  it  to  a  blueprint 
of  the  bed  and  head,  added  a  hundred  dollars  to  what  I 
thought  would  be  a  fair  price,  and  sent  in  the  bid  without 
a  further  thought.  Three  or  four  months  later  I  was  astound- 
ed to  get  an  order  as  "per  blueprint  and  specifications"  for 
one  of  these  machines  to  go  to  Vladivostock,  Siberia.  I  chased 
up  the  drawing  wihich  I  found  I  had  used  to  scribble  on, 
cleaned  it  up,  put  on  a  few  more  dimensions,  and  started  in  to 
see  how  we  could  get  out  of  making  a  full  set  of  patterns. 
We  made  a  frame  for  the  base  with  the  molding  around  the 
bottom  and  let  the  foundry  strike  off  the  inside.  Then  we 
took  core  boxes  that  were  used  to  take  out  the  inside  of  a 
radial  drill  base  and  spliced  up  the  sides  two  inches  to  fit. 
These  cores  hung  over  the  edges  of  the  drag  and  formed 
core  and  cope  as  well.  The  head  itself  was  hastily  framed 
up  of  %-inch  material  to  form  its  own  core.  The  boxes  for 
the  main  spindle  were  cast  for  babbitt.  The  bearings  in  front 
were  set  up  for  an  18-inch  head  cone  and  back  gears.  The 
spindle  was  of  cast  iron,  9  inches  diameter  front  bearing.     To 
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the  spindle  was  keyed  a  3G-inch  lathe  faceplate  with  internal 
gear,  but  the  faceplate  was  made  50  Inches  in  diameter  by 
casting  on  a  false  rim.  This  was  swept  up  in  the  sand,  and 
tightened  by  overhanging  cores  which  framed  both  core  and 
cope  again.  The  spindle  which  ran  through  the  cone  pulley 
carried  a  driving  pinion  of  steel  to  mesh  with  a  cut  internal 
gear  on  the  faceplate.  The  tool  rest  demanded  all  new  pat- 
terns except  the  top  slide,  which  we  took  from  a  36-inch  lathe. 
The  machine  when  ready  proved  to  be  just  about  what  was 
wanted.  It  "growled"  a  good  deal  on  high  speeds,  but  on 
the  size  work  called  for  it  ran  quiet  enough.  Except  for  the 
ratchet  feed  seeming  a  little  crude,  it  was  the  equal,  for  work 
within  its  range,  of  the  lathe  on  which  we  first  quoted  at  a 
price  three  times  as  high,  but  with  less  than  twice  the  profit 
in  it  for  us.  E.  H.  F^SH. 

Worcester,  Mass. 

BORING  TOOL-HOLDER  FOR  MILLING  MACHINE 
OR  LATHE. 
The  sketch  shows  a  fixture  to  be  screwed  onto  the  spindle 
of  a  milling  machine  or  lathe  for  boring  holes  in  work  fast- 
ened to  the  milling  machine  table  or  to  the  carriage  or  cross- 
slide  of  a  lathe.  For  boring  holes  in  jigs  and  fixtures  where 
the  holes  have  to  be  exactly  certain   distances  apart,  either 
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Acljustable  Boring  Tool-holder. 

in  a  vertical  or  horizontal  plane,  the  fixture,  it  used  on  the 
milling  machine,  is  a  very  serviceable  tool.  The  fixture  is 
screwed  onto  the  machine  spindle  at  B  and  when  a  tool  is 
clamped  in  the  tool-holder,  C.  the  fixture  is  ready  for  use. 

The  knurled  knob  D  turns  the  screw  E.  which  works  in  the 
nut  F.  and  causes  the  tool  to  move  to  bore  a  hole  larger,  or 
to  be  drawn  back  for  a  smaller  hole. 

In  case  of  wanting  to  use  the  fixture  on  a  machine  which 
has  a  different  thread  on  the  spindle  than  the  fixture,  a  taper 
plug  can  be  made  which  fits  the  taper  hole  in  the  spindle  and 
is  threaded  on  the  other  end  to  fit  the  thread  in  the  fixture. 
This  particular  fixture  can  be  used  for  holes  from  %  inch 
diameter  up  to  6  or  8  inches  diameter  and  6  or  8  inches  deep. 
For  large  holes,  the  tool  is  made  of  stock  the  size  of  the  hole 
in  C,  and  for  small  holes  the  tool  can  be  made  of  smaller 
stock,  and  a  split  bushing  made  to  fit  the  hole  in  C  on  the  out- 
side diameter,  and  the  hole  in  the  bushing  to  fit  the  tool. 
For  large  holes,  the  tool  should  be  bent  to  a  right  angle,  so 
that  the  tool-holder  C  will  not  have  to  be  adjusted  too  far  out. 
The  adjusting   knob  D   should   be  graduated   in   thousandths 


inch  as  shown  in  the  sketch  to  provide  for  accurate  adjust- 
ment of  the  tool.  The  fixture  is  fitted  with  gib  and  screws 
for  the  tool  slide. 

To  get  holes  bored  accurately  certain  distances  apart 
in  the  milling  machine,  the  holes  are  first  drilled  with  a 
smaller  size:l  drill  than  the  finished  size,  and  then  the  boring 
tool  is  used  in  the  fixture,  feeding  the  table  along  according 
to  the  graduated  collar  on  the  feed  screw.  The  holes  can  then 
be  bored  very  accurately.  The  roughing  drill  can  be  held  in 
a  split  bushing,  fitting  the  hole  in  the  fixture.  This  fixture 
is  used  in  the  tool  department  of  the  Cadillac  Motor  Car  Co. 

Referring  to  the  sketch.  Fig.  1  is  a  heavy  tool  for  large 
hcles.  Fig.  2  is  a  tool  for  small  holes,  and  Fig.  3  is  the  bush- 
ing for  the  small  tool.  C.  J.  S. 


TIME  SAVING  IN  THE  DRAFTING  ROOM. 

Under  this  heading  in  the  .\ugust  issue  of  Machixert  Mr. 
F.  R.  Steuart  recommends  for  quick  duplicating  of  sketches  a 
tracing  in  soft  lead  pencil.  I  believe  my  method  is  better 
than  his,  as  it  does  away  with  any  kind  of  tracing,  pen  or 
pencil,  for  sketches  or  for  drawings.  I  have  made  short  cuts 
and  labor-saving  dodges  a  close  study  for  years,  for  the  drafts- 
man's work  often  comes  in  on  the  feast-or-famine  plan,  and 
there  are  times  when  a  great  volume  of  work  must  be  rushed 
through  quickly  and  accurately,  though  not  necessarily  with 
much  neatness  or  finish.  With  the  exception  of  drawings  that 
must  be  repeatedly  and  frequently  blueprinted.  I  make  no 
tracings.  Such  as  I  make  are  made  largely  for  the  reason 
that  they  blueprint  more  rapidly  and  wear  better.  If  the 
original  drawing  were  used  to  blueprint  from  too  often  it 
would  soon  become  worn  out  and  unfit  to  make  another  copy 
from  without  much  labor.  So.  for  standard  erecting  plans, 
etc..  I  make  tracings  on  cloth  and  keep  the  original  carefully, 
though  in  the  course  of  years  it  is  likely  to  need  alterations. 

I  use  a  smooth  and  semi-transparent  drawing  paper  from 
which  I  can  get  a  first-class  blueprint  in  about  two  and  one- 
fourth  times  the  number  of  minutes  required  for  tracing  on 
cloth.  The  drawing  is  laid  out  in  pencil,  then  the  useless 
lines  wiped  off  with  a  piece  of  "'artgum."  which  is  about  half- 
way between  stale  bread  and  velvet  rubber  in  its  cleansing 
properties.  It  leaves  the  surface  in  good  shape  for  inking, 
and  when  the  drawing  is  inked  it  is  done.  There  is  no  trac- 
ing to  be  made. 

For  sketching.  I  have  two  methods  of  duplicating,  and 
which  one  is  used  depends  generally  upon  the  number  of 
duplicates  required.  In  case  but  one  or  two  are  needed.  I 
make  the  sketch  on  fairly  heavy  cross-section  paper  with 
"Mephisto"  colored  copying  pencils.  The  original  sketch  goes 
into  the  shop  in  this  case,  after  being  copied  in  an  ordinary 
letter  book  with  moistened  pads.  A  second  copy  can  be  made 
on  a  loose  sheet  to  send  off  in  a  letter  if  needed,  but  in  case  a 
second  shop  drawing  is  likely  to  be  needed  later  I  use  the 
other  method.  This  consists  of  a  sketch  made  on  thin  cross- 
section  paper  with  a  stylographic  pen  loaded  with  Higgins' 
External  ink.  This  ink  has  sufficient  body  to  yield  a  fair  blue- 
print, though  it  is  not  thick  enough  to  clog  the  stylo.  If  a 
more  elaborate  thing  is  required  than  a  rough  free-hand 
sketch,  I  lay  it  off  in  pencil  and  then  go  over  the  straight 
lines  with  the  stylo,  and  the  circles  and  arcs  with  the  regular 
bow-pen  or  compass,  which  is  much  easier  than  trying  to 
follow  a  true  curved  line  with  the  stylo  held  in  the  hand. 

From  these  stylo  sketches  a  very  good  blueprint  can  be 
made,  and  working  dra^snngs  put  in  shape  for  the  shop  in  a 
very  short  time.  The  sketches  are  filed  in  indexed  envelopes, 
and  the  copybook  sketches  in  colored  pencil  are  all  indexed 
in  the  back  of  the  book,  so  in  either  case  it  is  not  much  of  a 
job  to  locate  an  old  sketch. 

While  I  believe  in  making  drawings  and  sketches  fairly 
complete  as  to  minor  details,  at  the  same  time  I  think  a 
liberal  use  of  the  English  language  legibly  written  on  the 
same  sheet  with  the  sketch  .goes  a  long  way  to  prevent  mis- 
understandings. If  draftsmen  themselves  cannot  all  agree  as 
to  what  a  certain  view  of  a  drawing  really  represents  (and 
such  cases  have  been  spoken  of  more  or  less  in  the  technical 
papers)  is  it  any  wonder  the  man  in  the  shop  sometimes  has 
to   scratch   his   head   more   than   twice   to   see   things   as  the 
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draftsman  wants  him  to?  Of  course  a  written  direction  can 
sometimes  be  read  differently  by  two  men,  each  giving  it  a 
meaning  of  his  own,  but  if  the  sentences  are  clear  and  con- 
cise, as  all  technical  writing  should  be,  there  is  not  much 
chance  for  trouble  here. 

I  believe  in  using  just  as  many  short  cuts  in  the  drafting 
room,  and  in  the  machine  shop,  too,  as  is  consistent  with  good 
work  and  freedom  from  misunderstanding  and  mistakes.  The 
drafting  room  is  a  mighty  poor  place  to  save  time  in  when 
the  saving  is  done  at  the  expense  of  clearness  and  certainty. 
but  as  it  is  results  that  count,  and  not  methods  alone,  any 
short  cut  that  eliminates  what  is  actually  useless  work  should 
be  given  a  fair  trial.  It  may  work  in  some  cases  and  not  in 
others,  for  the  different  classes  of  work,  workmen,  and  shops 
must  be  taken  into  account.  There  are  few  good  things  that 
are  of  universal  application,  and  drafting  room  practice  must 
be,  in  a  degree  at  least,  adapted  to  the  particular  needs  of 
the  case  in  hand.  In  some  shops  it  might  be  best  to  show 
each  and  every  detail  of  a  piece  on  the  sketch  and  do  away 
with  all  written  explanations  and  additions,  but  I  find  written 
notes  very  helpful  in  most  cases. 

Drafting,  like  mathematics.  Is  only  a  means  to  an  end,  and 
a  man  who  makes  his  drawings  as  if  they  were  the  goal  in- 
stead of  a  part  of  the  course  is  likely  to  put  a  pile  of  work, 
into  them  which  is  really  useless.  The  sun  may  always  shine 
from  the  upper  left-hand  corner  at  the  Patent  .Office,  and 
shade  lines  are  well  worth  all  the  extra  time  they  take  on  a 
good  many  jobs,  but  a  fair  amount  of  common  sense  is  better 
than  too  many  rules  and  regulations  in  a  drafting  room  as 
well  as  outside  of  it.  E.  R.  Plaisted. 

Montpelier,  Vt. 


OLD  EUCLID  IS  ALL  RIGHT. 

In  regard  to  the  article  '■Qld  Euclid  Disproved  at  Last" 
published  in  the  November  issue  allow  me  to  say  that  the 
drawing  is  distorted.  With  the  angle  AB D  as  nearly  90  de- 
grees as  it  is  shown,  the  perpendicular  HG  would  be  so 
nearly  parallel  with  E  F  that  the  intersection  of  the  two 
would  be  removed  nearly  at  an  infinite  distance.  Line  B  D 
if  produced  would  then  intersect  E  F  long  before  H  Q  reached 
it.  Therefore  the  triangle  D  B  K  Is  impossible.  Old  Euclid  is 
perfectly  able  to  take  care  of  himself  even  if  he  has  been 
dead  so  many  many  years,  but  it  is  a  good  catch  all  the  same. 

Buffalo,  N.  Y.  Geo.  B.  Snow. 


OLD  EUCLID  DEFENDED. 

In  the  November  issue  of  M.\cmNERY  "R.  S."  gives  a  re- 
markable proof  (?)  that  Euclid  made  a  mistake.  In  a  case 
of  this  kind  I  think  it  Is  as  bad  to  make  a  misleading  draw- 
ing as  to  make  a  misleading  statement.  R.  S.  proved  (?) 
that  although  the  sides  of  one  triangle  are  each  equal  to  each 
of  the  sides  of  another  triangle  the  angles  were  not  of  neces- 


a  o'  6  and  aoi,  which  statement  must  be  true  of  any  two 
arcs  of  circles  intersecting  in  two  points. 

In  Pig.  2  draw  BE'  (Indefinite  length)  and  AEB  and 
LE'G  so  that  E  E'  is  the  perpendicular  bisector  of  A  E  B 
and  LE'  C.  Draw  BD  =  LB  =  AC  so  that  angle  D  B  A  is 
larger  than  a  right  angle.  Draw  D  C  and  erect  a  perpendicu- 
lar at  middle  point  H.    E  E'  and  H  K  Intersect  at  E. 

CK^LK,  and  DK=CK,  as  any  point  on  a  perpendicu- 
lar bisector  of  a  line  Is  equidistant  from  the  extremities;  then 


Pig.  1.    Old  EucUd  Defended 

slty  equal.  If  his  figure  had  been  drawn  correctly  K  would 
have  been  far  enough  away  that  D  K  would  fall  outside  of 
point  B.    The  above  letters  refer  to  his  figure. 

In  Fig.  1  let  am  &  and  an  6  be  the  arcs  of  circles  with  cen- 
ters at  o  and  o'.  From  the  definition  of  a  circle  o  and  o'  must 
be  equidistant  from  the  points  a  and  &.  It  is  then  easily 
proved  that  o  and  o'  lie  on  the  bisecting  line  of  the  angle 


Pig.  2.    Old  EucUd  Defended. 

D  K^L  K  and  an  arc  can  be  drawn  through  L  and  D  with 
TT  as  a  center  and  also  an  arc  through  either  L  and  D  with 
B  as  a  center.  According  to  our  proof  in  Fig.  1,  B  and  K 
then  lie  on  the  line  bisecting  the  angles  DBL  and  D  K L. 
It  is  then  evident  that  the  line  combining  D  and  K  falls  out- 
side of  the  point  B  considered  in  relation  to  point  A,  and  the 
whole  proof  in  the  "R.  S."  article  becomes  a  nonentity.  If 
this  is  not  enough  to  convince  "R.  S.,"  who  seems  to  be  an 
extraordinary  individual,  the  proof  can  be  elaborated  still 
further.  The  proposition  reminds  me  of  one  I  saw  some 
time  ago  where  a  square  S  inches  on  a  side  was  so  cut  and 
pieced  together  that  it  appeared  to  be  5  x  13  Inches  or  one 
square  Inch  larger  than  the  square  8x8.  Of  course  on  close 
examination  the  fallacy  of  this  was  very  apparent. 

O.  R.  McB. 
[Communications  from  readers  upholding  Old  Euclid  have 
also  been  received  from  E.  A.  Johnson,  Hartford,  Conn.;  F.  W. 
Barrows,  Bridgeport,  Conn.;  C.  J.  Stuart,  Montreal,  Canada; 
W.  L.  Miller,  Wellsville,  Ohio;  Arthur  C.  Garrecht,  Easton, 
Pa.;  Robert  Cramer,  St.  Louis,  Mo.;  A.  F.  Sharp,  Willlamsport, 
Pa,  and  G.  F.  Key,  Alpena,  Mich.  Their  rigid  stand  on  the 
question  will  undoubtedly  convince  "R.  S."  that  there  is  no 
hope  for  the  Nobel  prize  this  year. — Editor.] 

A  MACHINIST'S  CHRISTMAS  PRESENT. 

No  matter  whether  we  are  running  but  a  lathe  or  a  whole 
shop,  the  question  of  Christmas  presents  presents  Itself  to 
us  with  clock-like  regularity.  The  great  question  of  what 
to  give  him  or  her  is  before  us.  One  might  think  that  a  ma- 
chinist of  all  people  concerned  must  buy  his  presents  already 
made  up,  i.  e.,  that  he  cannot  make  anything  worth  while  in 
the  gift  line.  This  Is  of  course  a  great  mistake,  as  any  ma- 
chinist who  is  good  with  the  file  can  fashion  watch  charms 
galore,  in  different  patterns  from  an  anvil  to  a  miniature 
locomotive.  These  would  of  course  only  apply  to  Harry  and 
Fred,  but  if  Eva  is  introduced,  the  patterns  must  be  enlarged 
to  the  paper  weight  size.  A  very  nice  pin  can  be  made  by 
drilling  and  filing  out  the  metal  between  the  rim  and  head 
in  a  dime,  leaving  enough  at  top  and  bottom  to  hold  It  se- 
curely, then  get  some  plating  company  to  gold  plate  either 
the  rim  or  the  head  (not  both)  for  twenty-five  cents,  and  add 
a  safety  pin  to  the  back,  completing  as  pretty  a  pin  as  any 
girl  could  wish  for  If  the  work  has  been  carefully  done.     Of 
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course  needle  files  are  required  to  get  into  small  corners. 
Tlie  operation  might  be  reversed,  and  the  head  filed  com- 
pletely out,  covering  the  back  with  a  thin  sheet  of  gold  metal, 
which  would  make  a  very  odd  pin.  Personally  I  prize  a  gift 
which  has  occupied  the  time  and  thought  of  the  donor  much 
above  the  "boughten"  kind,  and  I  feel  sure  that  others  share 
this  feeling.  W.  L..  McL. 


AN  OLD  PLANER. 
The  accompanying  halftone  is  made  from  a  photograph  of 
an  old  planer  which  is  still  capable  of  turning  out  a  certain 
class  of  work,  not  requiring  any  great  degree  of  accuracy. 
This  latter  statement  is  not  to  be  wondered  at  when  we  con- 
sider that  for  over  twenty  years  it  has  been  in  the  great  out- 
door world  beside  the  shon  from  which  it  receives  its  power. 
The  bed  of  this  planer  is  45  feet  long  and  it  enjoys  the  dis- 


An  Old  Planer. 

tinction  of  having  two  tables,  which  can  be  used  either  singly 
or  together,  two  in  one  as  it  were.  The  two  bolts  for  coupling 
the  tables  can  be  seen  in  the  picture  projecting  from  the  end 
of  one  table;  the  camera  is  on  the  other,  the  end  of  which  is 
shown  in  the  foreground.  At  one  time  the  machine  could  boast 
of  two  heads,  the  connections  for  which  can  be  seen  at  the 
right  of  the  cross  rail,  but  doubtless  one  of  the  operators 
wearied  of  thawing  out  any  more  parts  than  necessary  to  get 
the  planer  going  after  a  snow  storm  and  threw  it  off.  The 
maker  of  this  machine  does  not  have  to  explain  to  a  prospec- 
tive purchaser  that  it  is  "full  geared."  a  glance  to  the  left 
between  the  pulleys  and  table  will  conduce  one  of  this  fact. 

The  machine  was  built  in  England  many  years  ago,  and 
while  being  lowered  into  the  vessel's  hold  for  transportation 
had  a  foot  knocked  off.  When  it  arrived  here  the  buyer  re- 
fused to  take  it,  and  told  the  steamship  company  to  either 
get  it  fixed  or  give  him  the  price  of  the  machine.  Not  know- 
ing what  an  easy  matter  the  repair  was,  they  quietly  handed 
over  the  full  price,  and  charged  no  freight  upon  delivering  it 
to  him,  thus  the  lucky  gentleman  got  it  for  the  cost  of  the 
repair  which  would  be  dear  at  ten  dollars.  Should  anyone 
coming  around  that  shop  inquire  as  to  "what  it  is  doing  out 
there?"  he  will  be  at  once  enlightened  by  one  of  the  boys. 
"Oh  we  keep  that  for  planing  up  the  weather."      Neealcm. 


THE  VALUE  OP  PROPER  HARDENING. 

The  more  I  see  of  shop  practice,  the  more  I  am  convinced 
that  few  of  us  appreciate  the  value  of  properly  hardened 
steel  for  tools  and  other  purposes.  My  first  recollections  of 
early  hardening  operations  show  a  small  portable  forge  in 
which  the  fire  pot  was  so  small  that  air  blasts  must  have  hit 
the  steel  half  the  time  and  been  responsible  for  many  of  the 
cracks  that  seemed  mysterious  at  the  time.  Then  too,  I  re- 
call the  warping  of  reamers  and  similar  work,  which  had  to 
be  ground  after  hardening;  taps  that  came  out  of  the  harden- 
ing water  with  numerous  teeth  missing,  and  milling  cutters 
which  looked  as  though  a  cyclone  had  struck  them. 

From  what  I  now  know,  I  believe  most  of  these  trials  and 
tribulations  could  have  been  prevented  if  I  had  known  of  Mr. 


Markham's  method  of  pack  hardening.  It  is  needless  to  say 
many  dollars  would  have  been  saved  my  employer.  Nor  is 
this  all;  we  are  looking  for  steel  that  can  cut  1,187  feet  (more 
or  less)  a  minute  on  rough  work,  but  we  lose  sight  of  the  fact 
that  much  of  our  work  does  not  come  under  this  head.  This 
includes  milling  cutters  both  rotary  and  hollow,  taps  and 
dies  and  similar  tools.  They  may  come  out  of  the  bath  whole 
and  in  good  condition,  but  their  cutting  capacity  is  often  be- 
low par.  This  may  mean  that  a  thousand-dollar  milling  ma- 
chine is  turning  out  a  third  less  work  than  it  should,  and 
that  it  must  be  stopped  entirely  too  often  for  grinding  the 
cutters.  This  is  by  no  means  an  exaggerated  case,  as  there 
are  numerous  instances  where  a  steel  expert  has  greatly  in- 
creased the  amount  of  work  by  a  proper  hardening  of  the 
tools,  and  this  with  the  same  steel  as  before,  or  in  some 
cases  even  a  cheaper  grade.  Data  on  the  subject  of  tool  and 
cutting  speed,  that  is,  data  which  can  be  used  as  a  guide  in 
the  average  shop,  is  decidedly  scarce. 

Some  shops  try  to  raise  the  speed  themselves  until  the 
maximum  is  reached,  which  means  that  some  cutters  must  be 
tested  to  destruction.  In  any  large  or  even  moderate-sized 
shop,  it  would  probably  pay  to  pick  out  a  bright  hardener 
and  make  it  his  duty  to  try  to  improve  the  working  capac- 
ity of  the  tools.  It  does  not  pay  to  let  a  high-priced  machine 
jog  along  all  on  account  of  a  tool  not  worth  over  one  per 
cent  as  much. 

Then  there  is  another  side.  It  is  the  hardening,  or  perhaps, 
only  casehardenlng  of  thin  pieces  which  must  be  straight  and 
true.  If  they  warp,  it's  either  a  case  of  throwing  away  or 
spending  time  and  money  in  straightening.  Either  way  it  is 
a  loss  which  can  be  avoided  if  we  just  know  how,  and  when 
we  know  that  it  is  possible  to  pievent  it,  the  sooner  we  do  it 
the  better.  Feed  H.  colvi>-. 

New  York. 


CASE  FOR  HOLDING  AND  PROTECTING 

LARGE  SQUARES. 

The  accompanying  cut  shows  a  neat   case  tor  holding  and 

protecting   large   squares   when    they   are   not    in   use   in   the 

machine  shop.     Machinists  who  have  worked  in  various  shops 

in  the  country  claim  it  to  be  the  best  square  case  they  have 


Case  for  Holding  and  Protectlngf  Large  Squares. 

seen.  In  the  shop  the  case  gets  rough  usage,  but  I  have  never 
heard  of  the  latch  permitting  the  square  to  fall  out.  The 
latch  A  is  sprung  back  with  the  fingers  when  placing  the 
square  in   or   removing  it   from   the   case.     The   dotted   lines 
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show  the  latch  sprung  back.  All  parts  are  firmly  glued  and 
the  latch  is  fastened  at  a  point  about  714  inches  from  the 
top  with  two  small  wood  screws,  preventing  the  same  from 
being  pulled  off  when  it  is  sprung  back.  E.  C.  F. 


BALL  AND  ROLLER  BEARINGS. 

The  accompanying  chart 
shows  the  result  of  experiments 
made  in  recent  years  by  differ- 
ent firms  on  ball  and  roller 
bearings,  from  which  experi- 
ments I  have  worked  out  the 
formulas  and  drawn  curves. 
These  formulas  and  curves  are 
made  for  "safe  working  loads" 
for  one  ball  and  roller,  which  I 
think  is  the  simplest  and  most 
practical  way  for  the  use  of 
engineers  and  draftsmen.  The 
matter  is  self-explanatory  ex- 
cept it  may  be  in  regard  to 
"three  points  ball  bearings" 
where  I  have  drawn  the  line  M N  parallel  to  line  CAB.  which 
not  only  assures  a  perfect  radial  contact  between  the  three 


George  Le  Guern. 


Formulas  for  ball  bearing: 

D  ==    diameter  of  ball 
A' =  number  of  balls. 
Safe  working  load  =  (Z)  X  10)=  X  31 
for  balls  up  to  1  inch  diameter,  and 

Safe  working  load  =  (D  X  10)'  X  26.5 
for  balls  from  1  inch  to  2  inches  diameter. 


Pig:   3.    Two-points  Ball  Bearlngf. 

Two  points  ball  bearings:     (Figs.  2  and  3.) 

X  =  clearance  =  0.003 
0  =  0.03125 
b  =  asin25°  =0.0132 
c  =  o  cos  25°  =  0.0283 
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Pig.  1.    Chart  giving  Sale  'Working  Load  In  Pounds  for  Single  Ball  and  Boiler. 

points,  but  prevents  the  balls  from  running  over  the  lower 
path  and  does  away  with  sliding  between  the  top  of  the  ball 
and  the  path. 


B  =  A  +  D  +  2e 
G  =  A—  (D  +  2e) 
E  =  D  +  2d 
D 

R  = 1-0.03125 

2 

Angle  </>  is  figured  at  25  degrees. 

which     is    good    for    general     use. 

Where  there  is  a  great  end  thrust, 

angle  (p  is  best  made  30  to  45  degrees. 

Three-points  ball  bearing:  (Fig.  4.) 

Make  M N  parallel  to  CAB. 
Four-points  roller  bearing: 
The    upper    part    must    be    made 
same  as  the  lower  parts. 
Formula  for  roller  bearing: 
Safe  working  load 

=  [(D+fc)  X  10]=X14 

■where  D—  diam.  of  roller  in  inches, 

fc  =  term   of   an   arithmetical 

progression,  beginning  at  0.1  for  a 

roller  i/i-inch  diameter  and  having 


pig.  4     Three-points  BaU  Bearing. 

0.07o  for  a  common  difference,  when  the  diameters  of  the 
rollers  increase  by  1-16  Inch.  Values  of  coefficient  A;  for  a 
number  of  diameters  are  as  follows: 


Diameter 

Coefficient 

Diameter. 

Coefficient 

Diameter. 

Coefficient 
it: 

i 

0.1 

n 

0.635 

U 

1.15 

0.175 

i 

0.7 

1.335 

1 

0.35 

0.775 

U 

1.3 

tV 

0.335 

i 

0.85 

1.375 

i 

0.4 

H 

0.925 

1* 

1.45 

0.475 

1 

1.0 

ItV 
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i 
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ItV 

1.075 

U 

1.6 

Pig.  2     Two-points  Ball  Bearing. 
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A  MARINE  REPAIR  JOB. 

I  wish  to  give  some  particulars  of  a  marine  repair  job 
which  may  be  interesting  to  a  few  of  your  readers.  The  high- 
pressure  cylinder  had  broken  at  the  top.  a  piece  about  15 
inches  long  and  5  inches  deep  being  broken  out  and  the  cylin- 
der wall  fractured  from  one  end  of  the  break  downward  about 
20  inches;  the  cover  was  also  broken — leaving  the  flange  on 
the  studs. 

The  old  liner,  which  extended  up  to  the  bottom  of  the  steam 
port,  was  removed  and  a  new  one  cast,  being  made  the  full 
length  of  the  cylinder,  with  a  flange  at  the  top,  as  shown  in 
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Fig.  1.    General  View  of  Repair  Job  and  Section  of  Liner. 

Fig,  1.  New  studs  were  made  having  a  collar,  as  shown  In 
Fig.  2,  for  which  a  corresponding  counterbore  was  made  in 
the  stud  holes  in  the  liner.  A  square  was  left  on  the  end  of 
the  studs,  thus  enabling  them  to  be  screwed  tightly  into 
the  liner  steam-tight,  as  the  pressure  carried  was  200  pounds, 
liner  and  that  of  the  cylinder.  The  liner  was  shrunk  in,  the 
cylinder  being  heated  with  steam.  It  was  necessary  to  have 
the  liner  steam  tight,  as  the  pressure  carried  was  200  pounds, 
and  if  any  leakage  had  occurred  the  broken  wall  of  the  cylin- 
der would  have  had  to  bear  the  full  pressure  with  obvious 
results.  Above  the  top  of  the  steam  port  the  liner  had  only 
2  inches  of  bearing  surface,  and  as  this  was  not  considered 
sufficient  to  insure  a  good  joint,  two  %  holes  were  drilled 
2io  inches  from  each  end  of  the  port  downward  1%  inch 
below  the  bottom  of  the  port,  a  depth  of  10  inches.  Two 
copper  dois'els  were  then  driven  in  tight  and  "staved  up,"  so 
as  to  prevent  any  escaping  steam  from  leaking  round  the  fillet 
to  the  broken  part. 

In   order  to  take  the  strain  off  the   cover  studs   from  the 
broken  piece,  two  long  bolts  were  used,  one  at  each  end  of 
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Fig.  2.    Stud  Provided  wltli  Collar  for  Fastening  Liner 

the  break.  They  extended  down  through  the  bottom  flange 
of  the  cylinder  with  nuts  at  each  end  and  provided  with  a 
collar,  the  same  as  the  studs.  Two  "s-inch  studs  were  put 
through  the  broken  piece  and  screwed  Into  the  liner,  drawing 
the  broken  piece  slightly  up  to  the  liner,  A  band  made  of  7/16 
steel,  21  V>  inches  wide,  was  placed  round  the  top  part  of  the 
cylinder  and  drawn  tightly  together  by  two  1%  bolts,  as  shown 
in  Fig.  1,  the  lugs  on  one  side  being  bolted  to  the  flange  on 
the  top  and  to  a  rib  on  the  bottom.  The  job  gave  entire  satis- 
faction and  saved  the  large  expense  of  making  a  new  cylinder, 
which  was  first  intended,  not  to  speak  of  the  delay  to  the 
steamer  which  that  would  have  necessitated. 

"Propellor." 


A  FEW  "WRINKLES." 

It  is  a  mistake  to  suppose  that  "wrinkles"  and  methods 
already  known,  perhaps,  to  "old  hands"  or  specialists,  are 
without  interest  or  value  to  the  readers  of  engineering  jour- 
nals. Recruits  are  constantly  being  enrolled  both  in  the 
engineering  and  machinists'  trade,  and  also  in  the  company 
of  those  who  believe  such  journals  instrumental  in  broadening 
their  outlook  on  their  vocation.  Therefore  I  do  not  apologize 
for  presenting  the  following  matter,  each  item  mentioned  in 
which  has  been  personally  tested,  if  not  actually  originated, 
by  me. 

Collars  of  wrought  or  gray  iron  or  steel,  the  bore  of  which 
from  any  cause  has  worn  too  large,  or  which  on  new  work 
has  been  bored  a  "shade"  too  large,  may  often  be  made  serv- 
iceable again  by  heating  to  red  heat  and  allowing  to  cool 
slowly,  repeating  this  process  several  times.  It  is  really  sur- 
prising sometimes  to  what  an  extent  the  bore  may  be  reduced 
by  this  means.  This  feature  has  often  to  be  taken  into 
account  in  the  design  of  steam  boiler  and  other  fnrnace  grates, 
as  the  firebars,  etc.,  "grow"  in  length  or  bulk  by  repeated 
heating  and  cooling,  especially  when  fires  are  regularly 
banked. 

The  profitable  all-round  utility  of  bright  drawn,  round  ma- 
chinery steel  (cold-rolled  steel)  is  somewhat  limited  by  the 
fact  that  it  is  generally  supplied  in  sizes  suitable  for  revoJv- 
inci  in  standard-sized  holes.  If  a  gear,  collar,  cam,  or  analo- 
gous article  is  desired  to  fit  tightly,  it  must  be  bored  smaller 
than  standard  size,  which  is  an  unprofitable  process.  This 
drawback  may  be  completely  removed  by  knurling  with,  say, 
a  Pratt  &  Whitney  knurling  tool  the  part  of  the  shaft  or 
spindle  where  the  tight  fit  is  required,  any  degree  of  tightness 
of  fit  being  easily  obtainable.  Oil  should  be  used  when  press- 
ing the  article  on  the  shaft  or  spindle.  The  appearance  of 
the  knurled  part  is  not  at  all  unpleasing.  Another  advan- 
tage of  this  method  is  that  collars,  gears,  etc.,  which  require 
fastening  by  taper  pins  at  definite  distances  from  each  other — 
and  still  must  be  easily  removable — may  be  tightly  held  while 
being  drilled  and  reamed,  and  afterward  the  knurled  portion 
of  the  shaft  may  be  eased  to  give  the  exact  push  flt  required. 
This  is  no  "botch"  job,  as  it  fulfills  any  requirements  for  a 
good  job,  viz.:  it  looks  well,  acts  well,  and  is  cheaply  pro- 
duced. It  has  been  used  in  hundreds  of  cases  within  my  own 
knowledge,  without  a  single  failure  or  complaint  being 
heard  of. 

The  reaming  of  taper  holes  in  mild  or  machine  steel,  tough 
bronze,  etc.,  is,  in  the  ordinary  way,  a  somewhat  tiresome  and 
costly  process,  as  the  ordinary  fluted  reamer  is  liable  to  at- 
tempt to  "bite  off  more  than  it  can  chew,"  thus  coming  to  grief 
by  breaking  completely  or  losing  its  teeth  by  chipping,  A  cer- 
tain amount  of  special  pleading  or  tenderness  in  manipulation 
of  the  reamer  is  therefore  called  for.  If,  however,  the  taper 
reamer  is  made  with  two  flutes  only,  after  the  manner  of  a 
twist  drill,  the  flutes  having  a  left-hand  spiral,  and  backed 
off  so  as  to  cut  right-handed,  if  a  hole  the  size  of  the  smallest 
end  of  the  pin  is  first  drilled  through  the  work,  a  reamer  of 
the  style  described  may  follow  at  the  same  setting  of  the  job. 
and  be  used  at  drilling  speed.  In  a  particular  case  I  can  men- 
tion, since  the  employment  of  this  type  of  reamer,  the  piece- 
work price  has  been  reduced  50  per  cent  and  the  men  can  earn 
more  money  than  previously.  James  Vose. 

*     *     * 

While  high-speed  steel  has  proven  itself  to  be  of  great  use- 
fulness for  cutting  tools  of  general  description  such  as  lathe 
and  planer  tools,  milling  cutters,  reamers,  etc,  it  has  not  as 
yet  proven  practicable  to  make  such  tools  as  taps,  threading 
dies  and  chasers,  which  cannot  be  ground  after  hardening, 
of  this  material.  The  reason  for  this  is  that  most  grades  of 
high-speed  steel  have  to  be  heated  to  such  a  high  tempera- 
ture when  hardening  that  the  sharp  edges  of  the  tools  to  be 
hardened  are  practically  melted  away,  and  as  a  rule,  unless 
the  tool  Is  of  such  a  construction  that  it  can  be  ground  after 
hardening,  it  is  almost  useless  for  cutting  purposes.  It  is 
not  to  be  inferred  from  this  that  taps  and  threading  dies 
are  impossible  to  make  from  high-speed  steel,  but  the  diffi- 
culties encountered  in  trying  to  successfully  harden  these 
tools  are  such  that  prominent  manufacturers  hesitate  to  un- 
dertake the  making  of  tools  not  possible  to  be  ground  after 
hardening  from  this  material. 


December,  1906. 


MACHINEEY. 


221 


SHOP  KINKS. 


A  DEPARTMENT  OF  PEACTICAL   IDEAS  FOB  THE   SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are 

solicited  for  this  column.    Write  on  one  side  of  the 

paper  only  and  send  sketches  when  necessary. 

A  HANDY  SCREWDRIVER. 
The  accompanying  cut  shows  a  cheap,  handy  and  very  pow- 
erful screwdriver  made  out  of  a  piece  of  tool  steel.     Flatten 
one  end  for  the  screw  slot,  either  by  forging,  grinding,  filing, 
or  milling,   and   square   the   other  end;    harden   and   temper. 


Use  an  ordinary  tap  wrench  as  a  handle.     Run  the  screw  in 
with  an  ordinary  screwdriver,  and  then  tighten  it  with  this 
tool,  if  the  screw  is  large  enough  to  require  it.     One  can  also 
use  a  monkey  wrench  or  a  dog  on  it,  in  an  awkward  place. 
Beverly,  Mass.  Charles  E.  Burns. 


SCALE  FOR  BEAM  COMPASS  BAB. 
Beam  compasses  can  be  improved  by  placing  a  scale  on  the 
beam  as  shown.  I  had  intended  to  purchase  a  paper  scale 
engine  divided  in  sixteenths  and  paste  it  on  the  beam,  but 
finally  decided  that  a  linen  tape  measure  would  answer  the 
purpose.    There  was  no  cost  for  this,  as  it  was  one  furnished 


by  an  advertiser,  and  on  account  of  it  being  thin  was  better 
than  could  be  bought.  A  coat  of  shellac  keeps  it  clean  and 
the  divisions  distinct.  The  object  of  the  graduations  is  sim- 
ply to  get  the  pencil  point  approximately  set,  the  finer  adjust- 
ment then  being  made.  Winamac. 


TAKING  UP  WEAR  IN  A  SOLID  BUSHING. 
After  forcing  the  bushing  out,  I  split  it  lengthwise  with  a 
hacksaw,  cutting  a  slot  about  %  inch  wide;  then  I  put  two 
thicknesses  of  writing  paper  in  the  connecting-rod  hole,  on  the 
side  opposite  to  the  pressure,  clamped  the  bushing  together, 
and  slid  it  into  the  hole.  Then  I  ran  a  taper  reamer  down 
into  the  slot,  and  drove  a  taper  pin  into  it,  very  solidly;    I 


tried  it  in  the  arbor  press  and  the  bushing  was  a  good  press- 
ing fit.  The  hole  had  been  closed  up  just  enough  to  be  a 
good  fit  on  the  wristpin,  and  it  also  left  a  way  open  for  future 
adjustments.  The  job  has  been  in  running  condition  five 
months  already.  Charles  E.  Burns. 

Beverly.  Mass. 


SURFACE  GRINDING  ATTACHMENT. 
The  cut  shows  a  surface  grinding  attachment  which  can  be 
used  on  any  ordinary  grinder  and  which  I  think  is  more  handy 
than  the  one  described  in  an  article  in  the  September  issue  of 
IMachinery.  Not  every  shop  has  a  spare  set  of  la'he  legs  as 
mentioned   in   that  article.     A   stud   with   a  nut  and   washer 


holds  this  attachment  to  the  slot  provided  on  most  grinders 
for  holding  the  rest.  The  table  a  has  a  sleeve  b  on  the  lower 
side  which  slides  on  the  post  c.  It  is  raised  and  lowered  by 
the  knurled  head  d  of  the  adjusting  screw.  The  key  e  pre- 
vents the  table  from  turning  on  the  post.  H.  K.  G. 

A  SIMPLE  SAFEGUARD  FOR  INK  BOTTLES. 

A  very  cheap  and  effective  way  of  preventing  ink  bottles 
from  being  upset  on  the  drawing  table  came  to  my  notice 
recently.  Simply  cut  a  piece  of  card-board  about  3  or  4 
inches  round  or  square,  spread  a  thin  coat  of  any  good  mu- 
cilage or  liquid  glue  on  the  bottom  of  the  bottle  and  set  it 
in  the  center  of  the  card-board.  That's  all.  For  the  want  of 
something  more  substantial,  which  is  sometimes  not  to  be 
had,  this  method  does  the  trick  very  nicely. 

Chicago,  111.  RoBT.  A.  Lachmann. 

PLANING  AN  ARC  WITHOUT  A  RADIUS  BAR. 
There  were  some  gray  iron  boxes  and  caps,  which  were  too 
small  in  the  bore  to  allow  of  sufficient  babbitt  metal  between 
the  shaft  and  the  casting.  To  chuck  them  up  in  a  lathe 
would  have  been  expensive,  so  I  placed  them  in  the  vise  of  a 
heavy  shaper.  and  set  a  round-nosed  tool  with  a  long  shank 
so  that  from  the  cutting  edge  to  the  center  of  the  holder  was 
the  radius  of  the  required  boxes.  Starting  at  the  bottom,  I 
fed  from  left  to  right  by  successive  blows  of  a  hammer  on  the 
shank,    giving    it   all    the    cut    the    machine    would    pull,    as 


smoothness  was  no  object.  After  finishing  one  half  I  loosened 
the  tool  and  returned  to  the  bottom,  doing  the  rest  by  ham- 
mering the  other  side  of  the  shank.  This  was  much  better 
than  trying  to  start  at  one  side  and  go  the  whole  half  circle, 
not  only  because  the  feeding  would  be  more  difficult,  but 
greater  inaccuracy  would  result  if  the  tool  shifted.  This  can 
be  worked,  when  necessary,  on  a  lathe  without  a  compound 
rest.  The  trick  is  not  new  to  many,  but  doubtless  to  the 
younger  generation  it  will  be.  W.  M. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOB  USEFUL.  MIXTURES. 
ThlB  pagre  will  bo  used  for  the  publication  of  shop  receipts  which  the  con- 
tributors know  from  experience  to  be  practicable.  Nearly  all  readers  of  MA- 
CHINERT  can  add  something,  and  it  is  desired  that  they  use  this  page  as  a 
medium  for  exchanging  useful  formulas.  It  makes  no  difiFerence  If  they  are 
old  and  supposedly  well-kno-wn,  provided  they  have  not  already  appeared  in 
this  department. 

268.    SOLDERING  GALVANIZED  IRON. 
For   soldering   galvanized    iron    without   scraping    use    raw 
muriatic  acid.  Wir.  Davis. 

Philadelphia.  Pa. 


269.    CEMENT  FOR  LEATHER. 

One  ounce  shellac,  2  ounces  pitch,  2  ounces  linseed  oil,  4 
ounces  caoutchouc,  1  pound  gutta  percha.  Melt  together  and 
apply  hot.  E.  H.  McClixtock. 

West  Somerville,  Mass. 


270.    NON-RUST  SOLDERING  SOLUTION. 

A  good  anti-rust  solution  for  soldering  metals  where  acids 
must  not  be  used,  is  made  by  dissolving  rosin  in  acetone, 
making  a  solution  about  as  thick  as  molasses;  it  is  applied  in 
the  usual  manner.  ^x.  R.  Bowers. 

Birmingham.  Kng. 


271.    TINNING  WASH  FOR  BRASS  W^ORK. 

To  prepare  a  tinning  wash  for  brass  work,  use  6  pounds 
of  white  argil  (potter's  clay),  4  gallons  of  soft  water,  and 
S  pounds  tin  shavings.  Boil  the  brass  work  in  this  solution 
for  1.5  or  20  minutes.  W.  R.  Bowers. 

Birmingham,  Eng. 


272.  BLUING  IRON  OR  STEEL. 
Mix  one  part  clean  sand  with  one  part  powdered  charcoal. 
heat  the  whole  evenly  in  a  pan  or  convenient  receptacle  until 
the  piece,  which  has  iirst  received  its  finishing  polish  and 
been  covered  by  the  mixture,  comes  to  the  desired  color. 
When  cool,  wipe  dry  with  cloth.  Nekaxcm. 


273.    ENAMEL  GLAZE  FOR  COATING  IRON  PANS. 

To  prepare  an  enamel  glaze  for  coating  iron  pans  use  flint 
glass.  130  parts;  carbonate  of  soda.  20.5  parts;  boracic  acid, 
12  parts.  Dry  at  a  temperature  of  212  degrees  and  then  heat 
to  redness  and  anneal,  that  is,  cool  down  very  slowly. 

Birmingham,  Eng.  W.  R.  Bo^VERs. 


274.    CEMENT  FOR  CAST  IRON. 

Mix  1  pound  cast-iron  filings,  1  ounce  sulphur,  and  2  ounces 
sal-ammoniac.  Mix  thoroughly  and  keep  dry.  When  using, 
mix  one  part  of  this  composition  with  twenty  parts  clear 
filings  and  some  very  fine  sand.  Make  into  a  stiff  paste  with 
water.  E.  H.  McCi.ixtock. 

West  Somerville.   Mass. 


275.  PRESERVATIVE  OIL. 
To  make  a  preservative  oil  use  high  test  grain  alcohol  and 
best  grade  of  sperm  oil,  equal  parts.  Keep  in  a  tightly-corked 
bottle,  and  shake  well  before  using  as  the  alcohol  and  oil 
separate  after  standing.  Any  moisture  on  a  tool  or  gun  at 
the  time  of  application  Is  quickly  absorbed  by  the  alcohol 
which  in  a  short  time  evaporates,  leaving  a  good  coat  of 
sperm  oil  to  protect  the  surface  from  rust. 

E.    W.    NOBTOM. 


276.    CEMENT  FOR  STEAM-PIPE  JOINT. 

A  good  cement  for  use  in  making  steam-pipe  joints  is 
made  in  the  following  manner.  Grind  and  wash  in  clean 
cold  water  15  parts  of  chalk  and  50  parts  of  graphite.  Mix 
the  two  together  thoroughly  and  allow  to  dry.  When  dry 
regrind  to  a  fine  powder,  to  which  add  20  parts  of  ground 
litharge  and  mix  to  a  stiff  paste  with  15  parts  of  boiled 
linseed  oil.  The  preparation  may  be  set  aside  for  future  use, 
as  it  will  remain  plastic  for  a  long  time  if  placed  in  a  cool 
place.  It  is  applied  to  the  joint  packing  as  any  ordinary 
cement  and  will  be  found  to  last  a  very  long  time. 

Olney.  lU.  T.  E.  O'Doxxell. 


277.    ANNEALING  STEEL. 

Heat  slowly  or  rather  evenly  to  a  dull  red  heat.  Put  it  in 
a  dark  place  or  corner,  box  or  barrel,  until  all  signs  of  red 
have  just  disappeared,  then  quench  in  water,  taking  care  to 
hold  it  still.  When  annealing  flat  stock,  heat  evenly  and 
thoroughly,  place  between  two  planed  pine  boards  on  an  ash 
heap  and  cover  with  ashes.  By  this  method  the  charcoal  is 
produced,  so  to  say,  automatically.  Wm.  B.  Brooks. 

New  Kensington,  Pa. 


278.  TO  ANNEAL  ZINC. 
In  working  zinc  the  greatest  loss  Is  on  account  of  the  zinc 
cracking  and  being  too  brittle  to  handle  to  advantage.  It  is 
surprising  to  find  how  very  few  mechanics  understand  the 
annealing  or  malleablizing  of  same.  The  following  will  be 
found  unfailing:  Heat  in  oil  to  about  500  degrees  F.  and 
plunge  in  hot  soda  water,  which  works  the  double  operation 
of  drawing  the  zinc  to  the  proper  degree  and  at  the  same 
time  cleanses  the  surface  from  the  oil.  H-a.rdener. 


279.    COLD  SOLDER. 

For  flux  use  1  part  metallic  sodium  to  50  or  60  parts  of 
mercury.  These  combine  if  well  shaken  in  a  bottle.  For 
solder  use  a  weak  solution  of  copper  sulphate,  about  1  ounce 
sulphate  to  1  quart  of  water;  precipitate  the  copper  by  rods 
of  zinc,  wash  the  precipitate  two  or  three  times  with  hot 
water,  drain  off  the  water  and  add  6  or  7  ounces  of  mercury 
for  every  3  ounces  of  precipitate.  A  trifle  of  sulphuric  acid 
will  assist  in  the  combining  of  the  matter.  The  combination 
will  form  a  paste  which  sets  very  hard  in  a  few  hours. 

New  Haven,  Conn.  A.  L.  Moxrad. 


280.    TINNING  CAST  IRON. 

To  tin  cast-iron  articles,  dissolve  chloride  of  tin  in  water 
until  the  solution  is  fully  saturated;  this  saturated  solution 
is  to  be  thinned  down  when  needed  for  use,  by  ten  times  its 
volume  of  water.  The  articles  which  are  to  be  tinned  are  to 
be  wrapped  around  lightly  with  zinc  sheet  or  wire  and  left 
in  the  solution  ten  to  fifteen  minutes.  On  removing  the  arti- 
cles they  are  to  be  dried  in  sawdust,  after  washing  well  with 
clean  water  and  brushing  them  with  a  wire  brush,  and  then 
polished  with  prepared  chalk.  Robert  Grimshaw. 

Hannover.  Germany. 


281.    RETOUCHING  BLUEPRINTS. 

An  excellent  solution  for  retouching  or  marking  in  details 
on  blueprints  can  be  prepared  according  to  the  following 
receipt.  The  solution  consists  of  75  grains  of  potassium 
oxalate  dissolved  in  1  ounce  of  water.  If  the  solution  is  too 
thin  and  watery,  it  may  be  thickened  by  adding  some  kind  of 
a  gum  preparation.  It  can  be  applied  with  a  pen,  as  ordinary 
ink.  The  blue  background  is  removed  very  rapidly  by  the 
solution,  but  it  is  important  that  the  print  is  immediately 
washed,  as  the  solution  has  a  tendency  to  soak  into  the  pores 
of  the  paper  and  blur  the  lines.  T.  E.  O'Doxnell. 

Olney,  111. 


282.    TO  PREPARE  FINE  ABRASIVE  QUICKLY. 

To  quickly  prepare  fine  abrasive  use  FFF  emery  or  "15-min- 
ute"  carborundum  with  benzine  or  naphtha  for  a  liquid,  mix- 
ing them  in  a  square  bottle.  Use  about  two  ounces  of  the 
abrasive  to  one  quart  of  liquid;  shake  well  and  then  lay  the 
bottle  flat  on  its  side  for  the  number  of  minutes  wanted 
to  settle;  then  pull  the  cork  and  let  the  liquid  flow  out  until 
level  with  the  cork  hole  bottom.  The  liquid  just  drawn  off 
can  be  used  at  once  with  a  brush,  but  by  allowing  it  to  stand 
for  a  time,  the  top  portion  can  be  poured  off  leaving  the 
abrasive  with  a  little  benzine  which  will  evaporate  quickly, 
and  leave  the  clear  powder. 

In  explanation  of  the  term  15-minute  carborundum,  would 
say  that  this  is  a  term  applied  to  fine  abrasive  obtained  by 
the  process  just  explained  (manufacturers,  of  course,  using 
watertanks  instead  of  bottles),  the  time  the  liquid  is  allowed 
to  stand,  in  minutes,  being  used  to  distinguish  it.  Thus,  if  it 
stands  15  minutes  it  will  be  knoyn  as  la-minute  abrasive,  etc. 

SCOTTT. 


December,  190G. 


MACHINERY. 


333 


HOW  AND  WHY. 


a.  DEPARTMENT  INTENDED   TO   CONTAIN  CORRECT  AN- 

SWERS  TO  PRACTICAL  QUESTIONS  OF 

GENERAL  INTEREST. 

3ive  all  details  and  name  and  address.    The  latter  are  for  our 

own  convenience  and  ■will  not  be  published. 

29.  G.  E.  R. — Why  is  it  that  a  stud  and  nut  can  be  screwed 
lip  tighter  than  a  tap-screw? 

A. — We  know  of  no  good  reason  for  such  a  condition  ex- 
isting; the  effect  of  friction  and  torsional  elasticity  should 
be  exactly  the  same  in  both  cases.  But  lack  of  exact  align- 
ment, of  course,  affects  a  tap-screw  more  unfavorably  than 
a  stud  and  nut.  It  is  true  that  a  tap-screw  will  loosen  quick- 
sr  when  subjected  to  vibration  but  this  comes  from  the  stud 
being  screwed  in  until  it  shoulders  on  the  tapered  part  of 
the  thread  while  the  tap-screw  cannot  be  screwed  to  this 
point,  hence  is  more  easily  jarred  loose. 

30.  R.  0.  F. — What  is  the  essential  difference  between 
the  Willis  and  Walker  system  of  cycloidal  gearing? 

A. — The  Willis  system  is  based  on  a  single  generating  cir- 
cle, the  diameter  of  which  is  equal  to  the  radius  of  the 
smallest  gear  in  the  interchangeable  set.  For  example,  sup- 
pose the  Willis  system  is  applied  to  a  set  of  3-inch  circular- 
pitch  gears,  and  it  is  desired  that  the  smallest  gear  in  the 
set  shall  have  15  teeth.  Then  the  diameter  of  the  generating 
circle  will  be  7.16  inches,  which  simply  means  that  the  faces 
and  flanks  of  the  teeth  of  the  various  gears  will  be  shaped 
to  conform  with  the  curves  generated  by  a  point  on  a  circle 
7.1G  inches  diameter,  rolling  on  the  pitch  circle  of  all  the 
gears  of  the  set.  The  Walker  system  is  based  on  the  same 
general  principle  as  to  using  a  rolling  circle  to  generate  the 
tooth  shapes,  but  a  single  generating  circle  is  discarded.  Say 
the  limits  of  an  interchangeable  set  of  Walker's  gears  are 
10  and  200  teeth.  Then  the  tooth  shape  is  determined  both 
with  a  10-tooth  and  a  200-tooth  generating  circle,  the  tooth 
shape  selected  being  a  mean  between  the  two  for  the  faces 
or  tooth  parts  above  the  pitch  line:  below  the  pitch  line  the 
flanks  are  shaped  to  the  mean  down  to  a  certain  depth  and 
then  the  mean  shape  is  departed  from  in  order  to  give  the 
necessary  clearance  for  the  top  of  the  teeth  for  all  the  gears 
of  the  set.  This  system  to  a  considerable  degree  overcomes 
the  defect  of  under-cutting  unavoidable  with  the  Willis  sys- 
tem on  low-numbered  gears,  and  is  claimed  to  make  a  ma- 
terial improvement  in  the  action  in  general. 


81.  A.  L.  M. — I  wish  to  coil  a  few  wire  handles  large  in  the 
center  similar  to  those  used  on  stove-lid  lifters.  What  kind 
of  a  mandrel  is  used  for  this  work? 

A. — Wire  coils  of  this  shape  are  manufactured  on  special 
wire  coiling  machines  which  require  no  mandrel,  the  coil 
being  formed  in  mid-air,  so  to  speak,  by  exterior  rollers  which 
automatically  change  position  during  the  operation  so  as  to 


MANDREL  CORE 


vary  the  diameter  of  the  coil  and  thus  make  It  of  the  re- 
quired shape,  i.  e..  large  at  the  center  and  small  at  the  ends. 
For  making  a  few  such  coils,  however,  you  may  use  the 
form  of  mandrel  shown  in  the  cut,  using  it  in  an  engine 
lathe  in  the  usual  manner.  It  consists  of  a  number  of  thin 
steel  washers  mounted  on  a  mandrel  and  turned  to  the  re- 
quired shape;  they  should  be  consecutively  numbered  so  as 
to  be  readily  replaced  in  order.  The  end  of  the  wire  is 
caught  in  the  hole  A  made  in  the  solid  part  of  the  mandrel, 
and  the  coiling  is  done  on  top  of  the  washers  B,  the  nut  C 
keeping  them  close  together.  When  the  coil  has  been  com- 
pleted the  removal  of  the  nut  allows  the  mandrel  core  to  be 
removed  and  loosens  the  washers,  which  with  a  little  rap- 
ping will  fall  out  between  the  coils,  if  they  be  not  too  closely 
wound.  This  design  of  mandrel  cannot  be  used  for  close 
wound  coils  unless  very  thin  washers  are  employed.  It  is 
only  recommended  for  experimental  purposes  and  not  for 
manufacturing. 


33.     A.  L.  B.— What  is  the  use  of  a  table  of  logari  hms? 

A. — A  table  of  logarithms  is  of  the  same  order  of  impor- 
tance to  the  operations  of  multiplication  and  division  that 
the  multiplication  table  is  to  addition  and  subtraction.  It  is 
a  great  time-saver,  and  is  practically  indispensable  for  com- 
putation in  which  fractional  powers  are  to  be  expanded,  or 
fractional  roots  are  to  be  extracted.  For  example,  suppose 
the  expansion  of  ISSi"  is  required.  The  expansion  is  readily 
done  by  the  use  of  a  table  of  logarithms,  but  is  impracticable 
by  any  other  method  within  the  reach  or  time  of  the  ordinary 
calculator.  Again,  take  such  a  calculation  as  finding  the 
amount  of  $1.00  at  compound  interest  for  50  years  at  8  per 
cent  semi-annually.  This  is  an  almost  interminable  opera- 
tion, conducted  in  the  primitive  manner,  but  it  is  simple 
with  logarithms.  To  illustrate  we  will  work  out  the  exam- 
ple. The  primitive  calculation  requires  that  $1.04  (the 
amount  of  $1.00  at  8  per  cent  for  6  months)  be  multiplied  by 
itself  100  times,  but  using  logarithms  makes  only  one  multi- 
plication necessary.  The  logarithm  of  1.04  is  0.017033;  mul- 
tiplied by  100  it  is  1.7033,  or  the  logarithm  of  the  amount  of 
$1.00  for  the  given  time  and  rate.  The  table  discloses  this 
to  be  50.50.  Hence  the  amount  of  $1.00  for  the  given  time 
and  rate  is  $50.50.  To  expand  ISOi-ii  we  simply  find  the 
logarithm  of  189,  and  multiply  it  by  1.41.  The  logarithm  of 
189  is  2.27G462,  which  multiplied  by  1.41  =  3.209811.  Turn- 
ing to  the  table  it  is  found  that  3.209811  is  the  logarithm  of 
1621.1,  and  this  is  the  required  expansion  of  189i".  By  divid- 
ing the  logarithm  of  189  by  1.41  the  1.41st  root  is  extracted, 
and  so  on. 

SHORT  LIFE  OP  MODERN  HEAVY  ORDNANCE. 

The  annual  report  of  General  Crozier,  chief  of  ordnance, 
gives  a  startling  Idea  of  the  short  life  of  our  12-inch  guns 
now  in  place  in  most  of  the  coast  fortifications  of  the  United 
States.  The  report  states  that  a  12-inch  gun  firing  a  pro- 
jectile with  a  muzzle  velocity  of  2,500  feet  per  second  will 
last  for  only  about  sixty  rounds,  after  which  the  accuracy  of 
fire  is  seriously  impaired  by  erosion,  which  wears  away  and 
destroys  the  rifling.  It  is  pointed  out  that  the  guns  in  any 
of  the  important  fortified  works  of  this. country  would  last 
less  than  two  hours  in  an  engagement  requiring  rapid  firing. 
General  Crozier  suggests  that  the  caliber  be  increased  to  14 
inches  and  the  velocity  decreased  from  2,500  feet  to  2,150  feet 
per  second,  stating  that  the  life  of  the  gun  is  then  increased 
to  200  rounds,  and  the  penetration  or  smashing  effect  would 
be  about  the  same. 

The  suggestion  to  reduce  velocities  and  use  larger  calibers 
is  one  which  we  think  will  not  be  favorably  received  by 
military  authorities  in  general.  If  it  be  considered  that  the 
life  of  a  modern  12-inch  gun  firing  projectiles  with  a  velocity 
of  2.500  feet  per  second  is  only  sixty  rounds  the  situation  is 
indeed  serious,  but  high  velocities  and  smaller  calibers  are 
the  tendencies  in  both  heavy  ordnance  and  small  arms.  The 
thing  to  do  is  to  find  some  material  for  lining  high-powered 
guns  which  will  not  be  affected  by  the  incandescent  powder 
gases  as  much  as  the  steel  now  used.  The  suggestion  has 
several  times  been  made  that  high-speed  steel  is  a  material 
well  adapted  for  such  a  purpose,  inasmuch  as  it  gains  in 
hardness  with  an  increase  of  temperature  up  to  a  low  red 
and  this  is  exactly  what  is  wanted  for  the  liner  of  a  heavy 
rifled  gun  using  smokeless  powder.  High-speed  steel  was  de- 
veloped in  the  manufacture  of  arms  and  armor  and  it  would 
not  be  strange  if  it,  itself,  should  become  a  necessary  part  of 

modern  guns. 

*     *     * 

The  substitution  of  machine  steel  for  purposes  for  which 
carbon  steel  was  formerly  employed  is  one  of  the  improve- 
ments about  which  little  is  heard.  Nevertheless,  some  large 
concerns  use  it  almost  exclusively  for  dies,  taps  and  other 
cutting  tools  which  require  toughness  as  well  as  hardness. 
A  machine  steel  tap  when  skillfully  casehardened  will  cut  as 
freely  and  is  said  to  wear  practically  as  well  as  one  of  carbon 
steel.  Besides  being  cheaper  to  make,  it  will  not  snap  off 
suddenly  w-hen  subjected  to  undue  stress.  We  understand  that 
the  Singer  Manufacturing  Co.  use  little  carbon  steel  in  their 
Elizabethport  works,  and  that  all  punches,  dies,  taps,  etc.,  are 
generally  made  from  machine  steel,  casehardened. 
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A  MONTHLY  RECORD  OF  NEW  APPLIANCES  FOR  THE  SHOP. 


TAPER  ATTACHMENT  FOE  THREAD  MILLER. 

This  attachment  is  designed,  as  shown  in  the  cut,  to  be 
ijpplied  to  the  6  x  48  Pratt  &  Whitney  thread  milling  machine 
at  the  time  the  machine  is  built.  In  operation  and  general 
construction  it  is  similar  to  the  well-known  Slate  taper  at- 
tachment for  lathes.  The  taper  bar  is  made  in  two  parts,  the 
one  nearer  the  headstock  being  secured  in  a  position  parallel 
to  the  working  centers,  while  the  other  is  made  adjustable  to 
suit  the  required  taper.  Tliis  permits  the  threading  of  pieces 
which  have  both  a  taper  and  a  straight  portion.  The  bracket 
upon  which  the  taper  bar  is  mounted  is  attached  to  the  front 
side  of  the  bed  in  such  a  way  that  it  may  be  shifted  and 
clamped  in  any  longitudinal  position  to  agree  with  the  loca- 
tion of  the  taper  on  the  piece  whose  thread  is  being  milled. 

The  cutter  head  is  carried  on  a  transverse  slide  to  which  is 
also  attached  the  cross  slide  screw  with  its  micrometer  disk 
and  positive  stop,  thus  providing  means  for  adjusting  the  posi- 
tion of  the  cutter  for  diameter  of  work  and  depth  of  cut  in- 


Taper  Attachment  for  Thread  Miller. 

dependently  of  the  mechanism  of  the  taper  attachment.  The 
cross  movement  imparted  by  the  tapered  bar  is  communicated 
to  the  slide  through  the  action  of  the  positive  shoe  attached 
to  it,  held  in  contact  with  the  front  side  of  the  taper  bar, 
through  the  action  of  a  roll  under  adjustable  spring  pressure 
on  the  rear  side.  The  greatest  angle  to  which  the  taper  bar 
may  be  adjusted  is  10  degrees,  corresponding  to  about  4 
inches  taper  per  foot.  All  the  required  adjustments  may  be 
made  without  the  use  of  a  wrench.  The  Pratt  &  Whitney  Co., 
Hartford,  Conn.,  are  the  builders. 


IMPROVED  FOX  TRIMMER. 

The  well-known  universal  trimmer  made  by  the  Fox  Ma- 
chine Co.,  S15-S25  N.  Front  Street,  Grand  Rapids.  Mich.,  has 
been  redesigned  and  improved  in  a  number  of  particulars. 
The  rigidity  and  weight  of  the  machine  has  been  increased 
while  its  portability  is  still  retained,  it  being  mounted  on  three 
casters  so  that  it  may  be  easily  shifted  from  place  to  place  as 
required.  A  slight  forward  pull  of  the  handle  shown  at  the 
base  of  the  machine  in  Fig.  1  raises  it  from  Its  foundation 
onto  the  rollers,  and  the  returning  of  the  handle  to  the 
upright  position  settles  it  firmly  on  its  base  again.  Other 
improvements  relate  to  the  means  provided  for  taking  up  the 
wear  of  the  cutter  slide  while  still  preserving  the  accuracy  of 
the  machine.  Improved  gages  are  also  provided,  both  for 
angular  cuts  and  straight  work,  while  provisions  are  made 
for  easily  and  accurately  setting  curved  segments  to  bring 
the  trimmed  edge  accurately  radial  and  at  the  proper  angle. 

For  plain  angular  work,  the  gages  shown  on  the  table  in 
Fig.  1  are  provided.  A  pivot  block  working  through  the 
curved  slot  in  the  table  is  titled  to  the  bottom  of  the  gage  by 
means  of  a  carefully  milled  groove  and  tongue,  and  held  by 


two  heavy  screws.  The  broad  bottom  of  the  gage  rests  flat 
on  top  of  the  bed  of  the  machine  while  the  pivot  block  under- 
neath presents  four  carefully  scraped  and  fitted  bearings  to 
the  under  side  of  the  bed.  This  construction  holds  the  gage 
rigidly.     The  pivot  block  has  its  center  line  directly  on  the 


Fig.  1.    Improved  Fox  Trimmer     Front  View. 

spot  where  the  cutting  edge  of  the  knife  and  the  point  of 
the  gage  meet,  so  that  in  swinging  the  gage,  it  is  constrained 
to  move  in  a  true  arc  of  a  circle  with  the  gage  point  always 
at  exactly  the  same  spot.  This  design  does  away  with  the 
inaccuracies  which  come  from  wear  with  the  usual  construc- 
tion and  hold  it  so  rigidly  that  it  is  possible  to  set  it  with 
spring  taper  stop  pins  without  locking  it  by  the  clamping 
lever.    Even  under  these  conditions  a  heavy  cut  may  be  taken 


Fig.  2.    Improved  Fox  Trimmer.    Rear  Vie^. 

without  springing  the  gage  perceptibly.  Forty-five  degree 
angle  blocks  are  provided  for  tenoning  and  for  work  requiring 
double  angle  trimming.  When  not  in  use  these  rest  in  brack- 
ets  provided   for  them  on   the  column. 

The   line   cut.   Fig.    3.   shows  the   design   of  the  segmental 
gage   supplied  with    this   line  of  trimmers.     The  bed  is  laid 
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out  for  trimming  segments  of  circles  of  3,  4,  6,  8  andi  12  seg- 
ments to  the  circle,  for  diameters  ranging  from  6  to  95  inches. 
While  universal  trimmers  have  often  been  used  on  this  work, 
hitherto  close  work  has  been  impossible,  the  inaccuracy  of  the 
band  sawing  affecting  the  trimmed  end.  The  new  stop  rod 
attachment  shown  limits  this  inaccuracy.  The  head  which 
locates  the  outer  end  of  the  work  can  be  pressed  inward 
against  the  resistance  of  the  spring  mounted  within  it.  In 
trimming  the  first  end  of  the  segment  this  head  is  pressed  in. 
As  the  piece  is  reversed  to  finish  the  other  end,  the  gage 
springs  out  again  to  the  proper  position  for  cutting  the  true 
angle  on  the  other  ends,  the  gaging  being  done  from  the 
already  completed  surface.  The  result  of  this  is  the  elimina- 
tion of  the  cut-and-try  process  in  finishing  the  last  piece. 

Tabulated  instruction  plates  are  fastened  to  the  kxiife  guards 
at  each  side  of  the  machine.  That  at  the  right  hand  con- 
tains a  table  giving  the  number  of  sides,  center  angles,  angles 
between  adjacent  sides,  radius  of  circumscribed  circle,  radius 
of  inscribed  circle  and  angle  of  setting  for  polygons  of  from 
3  to  12  sides.     Rules  are  also  given  for  obtaining  the  length 


ters  on  tapered  sleeves  this  tool  may  also  be  used   for  light 
milling  and   drilling. 


Fiff.  3.    Arrangement  of  Segment  Gage  Graduations  on  Surlace  of  Table 


of  a  chord  of  a  given  segment.  The  other  plate  shows  a  gra- 
phic solution  for  finding  the  lengths  of  segments  of  a  circle. 
This  is  intended  to  give  the  workman  the  number  of  degrees 
of  a  circle  contained  in  a  segment  or  triangle. 


TWO  NEW  PRATT  &  WHITNEY  PRODUCTS. 

The  Pratt  &  Whitney  Co..  Hartford,  Conn.,  are  now  pre- 
pared to  furnish  their  profiling  machines  in  either  the  bell 
driven  or  spiral  gear  driven  forms  to  suit  the  requirements 
or  fancy  of  the  purchaser.  The  use  of  belts  is  preferred  to 
a  spiral  gear  drive,  as  formerly  provided,  in  cases  where 
small  cutters  and  excessive  speeds  are  required.  The  No.  11 
machine,  for  instance,  when  belt  driven,  may  have  as  high  a 
spindle  speed  as  2,500  to  3,000  revolutions  per  minute  if  the 
work  requires  it,  thus  adapting  it  to  operations  on  the  softer 
metals  as  well  as  iron  and  steel.  The  spindles  are  driven  from 
a  drum  at  the  rear  of  the  machine.  The  driving  pulleys  of 
the  spindles  are  mounted  on  sleeves  entirely  independent  of 
the  spindle  bearing.  All  the  revolving  parts  including  the 
drum  and  the  pulleys  are  carefully  balanced  so  that  they  may 
run  at   a  high  speed   without  vibration. 

Another  recent  addition  to  the  list  of  appliances  made  by 
this  firm  is  a  tool  post  grinder  designed  particularly  for  use 
with  their  bench  lathe.  The  frame  of  this  grinder  is  a  steel 
casting  with  a  shank  of  suitable  form  for  holding  in  the 
regular  tool  post  of  the  machine.  The  spindle  is  of  tool  steel, 
hardened  and  ground,  with  straight  bearings  running  In 
bronze  boxes,  which  are  split,  tapered  on  the  outside  and 
mounted  in  steel  bushings  with  a  nut  at  each  end,  by  which 
the  adjustment  can  be  easily  made  to  compensate  for  wear. 
The  journals  are  thoroughly  protected  from  grit  and  dust. 
The  spindle  has  a  tapered  hole  to  receive  the  small  arbors 
on  which  wheels  for  internal  grinding  are  mounted,  while  the 
outside  of  the  nose  for  the  spindle  is  tapered  to  receive  a 
wheel  mount  for  external  work.  Oil  for  the  spindle  bearings 
is  introduced  at  the  rear  end  of  the  spindle,  which  is  hollow 
and  serves  as  a   reservoir.     When   provided   with   small   cut- 


THE  "JDST  IT"  LATHE  TEST  INDICATOR. 
This  little  device  is  made  by  Mr.  A.  E.  Babin,  Waterbury, 
Conn.,  and  is  designed  particularly  for  truing  up  work  in  the 
lathe,   either   from    surfaces    already    finished    or   from    prick 


Fig.  1.    The  "Just  It"  Lathe  Teat  Indicator  Cantering  a  Priclc-punch  Mark. 

punch  marks.  Fig.  1  shows  its  use  as  a  centering  indicator. 
A  bar  is  furnished  having  one  pointed  end  and  the  other  end 
centered.  The  pointed  end  is  inserted  in  the  prick  punch 
mark  of  the  work,  while  the  centered  extremity  is  held  by 
the  tailstock  center,  which  is  brought  up  to  give  it  enough 
pressure  to  retain  it  firmly  in  place.  The  head  of  the  indi- 
cator may  then  be  brought  against  the  end  of  the  bar  near 
the  work  and  the  error  in  setting  found  by  noting  the  ampli- 
tude of  the  vibrations  at  the  outer  end  of  the  needle.  When 
used  for  truing  a  piece  up  from  an  exterior  or  interior  sur- 
face, the  end  of  the  indicator  is  applied  directly  to  the  work. 


Fig.  2.     The  Indicator  in  use  Truing  thf  Outer  Surface  of  Wort 
Held  in  a  Chuck. 

The  long  distance  from  the  head  to  the  point  where  it  is 
attached  to  the  shank  makes  it  very  valuable  for  use  with 
deep  holes,  as  well  as  for  work  on  the  faceplate  or  planer 
where  bolts  and  straps  are  used  which  would  interfere  with 
the  ordinary  indicating  device. 


HORIZONTAL  BOILER  RIVETER  INSTALLATION. 
The  Chester  B.  Albree  Iron  Works  Co.,  Allegheny.  Pa., 
build  a  horizontal  boiler  riveter  of  a  design  different  from 
the  usual  style  in  this  country.  The  riveters  employed  in  the 
boiler  shops  as  a  rule  are  vertically  set  machines,  requiring 
a  deep  pit  and  high  clearance  for  the  crane  overhead.  In  the 
design  referi-ed  to  above  which  is  used  to  a  great  extent  in 
Germany,  the  riveter  is  suspended  horizontally  from  a  trestle. 
The  machine  proper  is  supported  by  the  trestle  and  is  raised 
and  lowered  by  means  cf  a  hand  crane;  a  truck  is  provided 
for  carrying  the  boiler  back  and  forth  during  the  riveting. 
On  the  top  of  this  truck  are  placed  six  small  rollers  upon 
which  the  boiler  rests  during  the  riveting  operation.  These 
rollers  are  so  arranged  that  the  boiler  may  be  rotated  about 
its  horizontal   axis,  thereby  making  it  possible  to  bring  any 
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part  of  its  circumference  under  the  riveting  die.  The  manu- 
facturers claim  that  this  style  of  machine  can  be  installed  for 
half  the  price  of  a  vertical  stationary  air  compression  riveter. 
The  space  saved  by  installing  this  style  of  apparatus  may 
also,  in  many  cases,  be  of  importance. 


THE  FORTIN  UNIVERSAL  JIG. 
The  constant  improvement  taking  place  in  the  product  of 
all  manufacturing  establishments  means  a  constant  change  in 
the  design  and  dimensions  of  the  parts  produced.  Where  these 
parts  are  made  in  such  quantities  as  to  warrant  the  use  of 
jigs  for  the  drilling,  tapping,  and  reaming  operations,  this 
change  in  shape  and  dimensions  involve  a  serious  expense  in 
the  alterations  thus  made  necessary  in  these  tools.  The  B. 
P.  Fortin  Tool  Co.,  Woonsocket,  R.  I.,  have  designed  and 
placed  on  the  market  a  "universal  jig,"  illustrated  in  the  pho- 
tographs and  line  cuts.  Figs.  1  to  4.  This  tool  is  intended  to 
be  adapted  to  all  ordinary  work  within  Its  range,  thus  avoid- 
ing the  necessity  for  a  great  number  of  jigs  and  the  expense 


Fig.  1.    The  Fortin  Universal  Jig  and  Samples  of  'Work. 

of  alterations  and  rebuilding  consequent  on  changes  in  de- 
sign, as  described  above.  The  main  idea  of  the  device  is  that 
of  a  rectangular  box  with  a  hinged  cover.  In  each  of  the 
iive  sides,  and  the  cover  as  well,  slots  are  formed  in  which 
fthe  required  stops,  clamping  screws,  locating  surfaces,  and 
•drill  bushings  are  fastened.  In  Fig.  1  the  device  is  shown 
^ivith  its  cover  closed,  and  grouped  about  it  is  a  collection  of 
jiarts  giving  some  idea  of  the  variety  of  work  to  which  it  is 
adapted.  Fig.  2  shows  the  jig  tipped  up  with  the  cover  open 
and  a  piece  of  work  in  place. 


Fig.  2.    The  Jig  -with  Co 


■  Ope 


I  and  Work  i 


The  line  cuts.  Figs.  3  and  4,  give  a  good  idea  of  the  de- 
sign of  the  device.  These  cuts  show  two  views  of  the  jig  as 
arranged  in  the  halftone,  Fig.  2.  In  Fig.  3,  which  is  a  hori- 
zontal section  viewed  from  above,  A  j1  J.  are  locating  screws 
which  form  the  abutment  against  which  the  work  is  clamped 
in  a  horizontal  plane.  These  screws  are  provided  with  lock 
nuts  and  are  threaded  into  bushings  B  B  B  which  are  clamped 


in  slots  in  the  side  and  end  of  the  frame,  as  shown  in  the 
photograph.  They  are  tightened  by  nuts  C  C  C.  As  shown  at 
B  in  Fig.  4,  the  holes  in  the  bushings  in  which  stop  screws  A 
are  carried  are  eccentric,  so  that  vertical  and  side  adjust- 
ment for  all  of  screws  A  is  possible.     Knurled  clamped  screw 


Fig.  3.    Horizontal  Section  through  Locating  ScreiJPS. 

D  is  carried  in  similar  adjustable  eccentric  bushing  in  a 
slot  at  the  other  end  of  the  frame.  This  screw  holds  the 
work  against  the  left  hand  screw  A,  while  a  similar  knurled 
head  thumb  screw  E  holds  the  casting  against  the  back 
screws  A  A.  Slip  bushing  F  is  carried  by  clamp  bushings  G 
and  its  nut  H  is  carried  by  the  front  slot.  This  bushing  may 
be  removed  to  tap  the  hole  after  it  has  been  drilled.  So 
much  for  the  holding  devices  and  the  jig  bushings  operat- 
ing on  the  work  in  a  horizontal  plane.  In  a  vertical  plane, 
as  shown  in  Fig.  4,  the  work  rests  on  projections  on  the 
inner  surface  of  drill  bushings,  J  J.  which  are  clamped  by 
means  before  described  in  a  slot  in  the  body  opposite  the 
cover.  Thumb  screw  D  and  stop  screw  A  are  those  shown  on 
the  center  line  of  Fig.  3.  The  cover  K,  which  is  mounted 
as  shown  in  Fig.  2,  carries  in  its  slot  two  adjustable  set 
screws  L  L  held  by  lock  nuts  in  the  cover  slot.     The  closing 


Fig.  4.    Vertical  Section  through  Cover  Screws  and  Jig  Bushings. 

of  the  cover  brings  these  down  as  shown  on  top  of  the  work 
and  the  tightening  of  the  cover  nut  with  the  key  wrench 
shown  in  Fig.  1,  in  combination  with  the  tightening  of  screws 
D  and  E  in  Fig.  3,  fixes  the  position  of  the  casting  in  relation 
to  jig  bushings  F  and  J  J.  For  holding  round  parts  bushings 
■J  J  with  V-grooves  formed  in  their  inner  faces  are     used. 

In  setting  up  the  jig  for  a  given  piece,  the  location  of  the 
bushings  is  determined  by  inserting  standard  plugs  in  them, 
and  taking  measurements  with  micrometers  or  vernier  cali- 
pers between  the  plugs  themselves,  and  ths  surface  plate  on 
which  the  device  rests,  altering  the  adjustment  until  the  cor- 
rect location  has  been  determined.  After  this  has  once  been 
done  a  correctly  made  piex^e  should  be  saved  as  a  model;  then, 
when  the  jig  has  to  be  set  up  again,  the  work  may  be  placed 
within  it  and  standard  plugs  used  to  bring  the  bushings  In 
line  with  the  holes  in  the  model.  The  manufacturers  state 
that  this  jig  is  the  outgrowth  of  many  years'  experience  on 
high  grade  jig  and  fixture  designing.     They  call  attention  to 
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the  ease  with  which  it  is  adjusted  and  the  accuracy  of  the 
worlc  of  which  it  is  capable.  The  work  may  be  placed  in  the 
jig  and  clamped  in  position  as  though  it  were  specially  de- 
signed for  that  particular  piece.  The  bushings  and  gage 
points  are  all  interchangeable.  The  device  is  made  in  eight 
sizes  which  will  take  in  a  complete  range  of  work  from  2  to 
15  inches  in  length. 


THE  NOTES  QUICK-ACTING  WRENCH. 
The  most  notable  feature  of  the  wrench  shown  below  is  the 
arrangement  used  for  adjusting  the  jaws.  A  screw  threaded 
in  the  jaw  is  used  as  usual.  This  screw,  however,  has  a  long 
body  extending  the  full  length  of  the  handle  and  provided 
with  a  spiral  groove  of  steep  pitch.  The  sliding  block  or 
nut  which  engages  this  groove  may  be  adjusted  by  hand  to 
any  position  on  the  length  of  the  handle.  As  it  is  moved  its 
action  on  the  spiral  groove  rotates  the  screw,  which  in  turn 


Noyes  Quick-acting  Wrench. 

adjusts  the  movable  jaw  of  the  wrench.  The  pitches  of  the 
groove  and  the  screw  are  so  arranged  that  the  mechanism  is 
self-locking.  This  action  is  practically  instantaneous  since 
all  that  it  is  necessary  to  do  to  entirely  close  or  entirely 
open  the  wrench  is  to  slide  the  block  from  one  extremity  of 
its  travel  to  the  other.  The  makers,  the  Mason  Wrench  & 
Tool  Co.,  nrst  National  Bank  Building,  Chicago,  111.,  assert 
that  special  attention  has  been  given  to  the  strength  of  the 
tool,  it  having  been  designed  to  withstand  any  strain  which 
may  come  upon  it. 


THE  GEM  TURRET  HEAD  FOR  DRILL  PRESS  OR  LATHE. 
A  five-tool  turret  head  for  the  drill  press  or  lathe  in  which 
only  the  tool  in  use  revolves,  is  shown  in  the  accompanying 
cut.  To  the  inclined  stud  A  is  pivoted  the  revolving  head  B, 
carrying  the  five  chucks  for  the  tools.  Handle  C  operates 
an  eccentric  which  makes  the  connection  between  the  revolv- 
ing shank,  driven  from  the  spindle,  and  the  tool  chuck  which 
is  at  the  time  in  line  with  it.  In  the  upper  end  of  the  chuck 
is  milled  a  groove  in  which  a  hardened  steel  pin  on  the  end  of 


Gem  Turret  Head  for  Drill  Press  or  Lathe. 

the  shank  is  engaged.  A  tapered  dowel  in  the  center  of  the 
shank  brings  it  and  the  chuck  into  perfect  alignment.  The 
bar  D  prevents  the  apparatus  from  turning  as  a  whole. 

The  body  of  the  turret  is  of  gray  iron,  the  spindle  is  of 
steel,  the  eccentric  pin  used  in  engaging  the  individual  drills 
is  of  tool  steel,  suitably  tempered.  There  are  no  springs  or 
complicated  clutch  movements,  and  the  drill  working  at  the 
time  is  the  only  one  that  is  in  motion.  Changes  from  one 
tool  to  another  may  be  made  almost  instantaneously  without 
stopping  the  drill  press,  regardless  of  the  speed  at  which  it  is 
running.  It  may  be  applied  to  the  spindle  of  a  lathe  for  drill- 
ing work  bolted  to  the  carriage,  or  it  may  be  held  in  the  tail- 
stock  and  take  the  place  of  a  turret  in  finishing  holes  in  work 
held  in  the  chuck.  This  device  is  made  by  the  Patterson  Tool 
&  Supply  Co.,  Dayton,  Ohio. 


INDUSTRIAL  NOTES  FROM  EUROPE. 

Ajjnealing  and  Habdening  Furnace  with  Electbicai.lt 
Heated  Liquid  Bath,  by  L.  M.  Cohn,  Berlin.  The  author  gives 
a  brief  description  of  the  processes  in  steel  during  annealing 
and  hardening  and  deducts  therefrom  the  conditions  for  a 
good  annealing  apparatus.  Discussing  the  existing  arrange- 
ments the  author  comes  to  the  conclusion,  that  they  by  no 
means  meet  the  requirements.  Some  afford  the  danger  of 
changing  the  percentage  of  carbon  in  the  steel;  the  obtain- 
ing of  a  uniform  temperature  depends  to  a  great  extent  on  the 
attendants;  the  temperature  cannot  be  determined  with  suf- 
ficient accuracy;  temperatures  of  up  to  1,150  deg.  C.  (2,102  F.) 
as  required  for  high-speed  tools  are  only  obtainable  with  one 
single  type  of  furnace  (electric  hardening  furnace  by  H. 
Craens,  Hanau,  Germany)  and  even  there  with  difficulty;  and 
temperatures  of  1,300  degress  C.  (2,372  F.)  as  necessary  for 
special  steel  tools  for  wholesale  manufacture,  and  having  to 
be  of  great  strength,  cannot  be  obtained  at  all. 

The  new  furnace,  designed  and  patented  by  Messrs.  Gebr. 
Korting,  Elektrizitats  G.  m.  b.  H.  Berlin,  has  a  liquid  bath 
heated  by  an  electric  current  passing  through  it.  The  tem- 
perature of  this  bath  is  uniform  throughout,  except  the  upper- 
most layer,  which  may  be  considered  as  a  sort  of  cover.  The 
steel  immersed  in  it  is,  therefore,  heated  uniformly  in  all 
parts.  The  temperature  can  be  accurately  measured  and  very 
easily  adjusted  to  any  temperature  up  to  1,300  degrees  C. 
(2372  P.),  and  even  higher  still  if  required.  The  heating  of 
the  steel  requires  a  comparatively  shorter  time  than  in  other 
arrangements;  waste  or  spoiled  goods  is  exceptional;  the  per- 
centage of  carbon  is  not  changed  and  the  working  is  very 
economical. 

The  furnace  consists  mainly  of  a  cast  iron  box,  which  is 
lined  inside  with  fire-clay.  Inside  this  lining  is  a  second  lining 
of  fire-bricks,  lined  again  with  asbestos  and  inclosing  the  cru- 
cible made  of  one  piece  of  fireproof  material.  The  size  of  the 
crucible  depends  on  the  purpose  the  furnace  is  intended  for. 
Two  electrodes  lead  into  the  crucible,  through  which  only 
alternating  current  has  been  sent,  for  avoiding  electrolytical 
effec's.  The  crucible  is  filled  with  metal  salts,  which  in  a  cold 
state  will  not  let  electric  current  through,  but  are  excellent 
conductors  when  molten.  A  special  regulating  transformer 
serves  to  regulate  the  current,  and  thus  also  the  temperature. 
For  temperatures  above  1,000  degrees  C.  pure  chloride  of  bar- 
ium is  used,  the  melting  point  of  which  is  at  about  950  de- 
grees C.  (1.742  F.);  for  lower  temperatures  a  mixture  of 
chloride  of  barium  and  chloride  of  potassium,  2  to  1  is  used, 
melting  at  about  670  degrees  C.  (1238  F.).  However,  any  other 
suitable  salts  may  be  used. 

A  test  was  made  with  a  furnace,  the  bath  of  which  was 
GVi  X  6%  X  7  inches.  A  50-period  alternating  current  of  190- 
volt  primary  tension  was  used.  This  tension  had  to  be  re- 
duced to  from  50  to  55  volts  by  the  regulating  transformer  for 
starting  the  furnace,  and  lowered  later  on.  The  heating  lasted 
about  half  an  hour.  For  temperatures  from  750  to  1,300  de- 
grees C,  the  secondary  tension  amounted  to  from  13  to  18 
volts.    The  consumption  of  energy  was  as  follows: 


Temperature  in  Deg.  C. 


1,140 
1,300 


Consumption  of  Energy,  K\ 

5.4 
8.5 
12.25 


A  milling  cutter  5  inches  diameter,  1%  inch  bore,  1  inch 
thick,  was  heated  in  62  seconds  to  1,300  degrees  C. 

Another  cutter  414  inches  diameter,  1'4  inch  bore,  %  inch 
thick,  was  heated  in  55  seconds  to  1,300  degrees  C. 

A  bushing  of  ordinary  tool  steel  2%  inches  diameter,  2% 
inches  long,  %  inch  bore  was  heated  in  243  seconds  to  850  de- 
grees C. 

The  two  cutters  had  been  previously  heated  in  charcoal  fire 
to  a  dark  red  heat,  but  the  bushing  had  not. — Elektrot.  Z. 
1906,  No.  31,  Aug.  2,  p.  721. 

Some  Grinding  Machines  exhibited  by  Naxos  Union,  Frank- 
fort-on-Maine,  at  the  Bavarian  Jubilee  and  Lands  Exhibition, 
Nuremberg,  1906 : 

No.  1.  Grinder  (German  patent  No.  247,711),  with  steel 
disks,  covered  with  emery  cloth  or  paper  for  accurately  grind- 
ing small  pieces  of  work. 
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No.  2.  Grinder  for  edging  heavy  castings  and  forgings, 
plates,  rolled  iron,  etc.;  patent  elastic,  adjustable  hinged 
guard  {German  patent  No.  162,518). 

No.  3.  Direct  electrically  driven  grinder  for  working  heavy 
castings  and  forgings,  edging  plates,  rolled  iron,  etc. 

No.  4  Grinder  (German  patent  No.  237,572)  with  revolving 
flexible  shaft  for  grinding  curved  and  molded  round  articles, 
which  are  stuclj  on  the  free  end  of  the  flexible  shaft  and  thus 
rotated  during  work. 

No.  5.  Grinder  with  swiveling  rest  and  direct  electrical 
drive  for  wet  grinding  of  profiled  tools. 

No.  6.  Grinder  v.-ith  magnetic  work  table  for  smoothing 
thin  articles,  such  as  piston  rings,  etc. 

No.  7.  Grinder  with  planet-grinding  spindle  (circular  mo- 
tion of  grinding  spindle)  (German  patent  No.  160,832),  for 
grinding  curved  and  straight  links,  grinding  out  sleeves  and 
bores  or  large  unwieldy  parts  or  truing  trunnions  on  the 
latter. 

No.  S.  Automatic  twist  drill  grinder  (German  patent  No. 
166,460). 

No.  9.     Automatic  saw  grinder  for  circular  and  frame  saws. 

No.  10.  Grinder  with  electrically  driven  grinding  wheel  for 
automatic  grinding  and  polishing  rolls. 

Sewing  Machine  Industrt. — This  line  has  been  very  suc- 
cessful, the  consequence  being  that  several  of  the  leading 
firms  are  contemplating  extensions.  Baer  &  Rempel,  Biele- 
feld, have  erected  new  large  premises:  Hengstenberg  &  Co., 
Bielefeld,  are  about  to  erect  an  annex;  Diirkopp  &  Co.,  Biele- 
feld, are  pushing  the  manufacture  of  sewing  machines  for  spe- 
cial purposes;  Siedel  &  Naumann.  Dresden,  are  increasing 
their  plant  considerably,  having  put  down  a  1.000  horse  power 
steam  turbine,  and  are  about  to  entirely  reorganize  their  en- 
tire works;  Clemens  Miiller.  Dresden  U.,  has  erected  a  vast 
new  building  which  he  intends  equipping  next  spring  with  new 
machine  tools. 

Electrical  Engineering. — A  new  limited  company  has  been 
founded  as  Elektrizitats  Gesellschaft  Hochstrate  &  Bottcher 
Nachfolger.  G.  m.  b.  H..  Witten.  with  the  object  of  manufac- 
turing and  selling  electrical  machines  and  appliances.  The 
capital  Invested  amounts  to  $15,000. 

Flexible  Sh.^tts  for  Cleaning  Boiler  Tubes. — Gustav  Pick- 
hard,  Bonn,  on  Rhine,  advertises  his  new  flexible  shafts  for 
cleaning  boiler  tubes.  These  shafts  consist  merely  of  two  or 
three  closely  wound  wires,  which  thus  form  a  very  flexible, 
and  yet  strong  spiral  cable.  These  cables  or  shafts  will  not 
kink,  and  can  be  inserted  to  any  depth  into  the  boiler  tubes. 
Tube  cleaners,  scrapers  or  brushes  are  attached  to  their  end, 
and  they  allow  of  a  great  force  being  applied.  They  are  sup- 
plied either  in  given  lengths  and  then  coupled  together  or  they 
are  supplied  in  one  long  piece.  This  causes  no  Inconvenience 
whatever,  as  they  are  not  heavy  and  are  readily  coiled  up  to  a 
coil  of  comparatively  small  diameter.  They  vary  from  14  to  % 
inch  outside  diameter,  the  steel  wires  used  being  from  1-16  to 
Vi  inch  thick.    The  prices  vary  from  $1.75  to  $12.50  per  meter. 

Suction  Gas. — In  a  paper,  "On  the  Development  of  Modern 
Suction  Gas  Plants,"  read  before  a  special  meeting  of  the  Ber- 
lin branch  of  the  Society  of  German  Engineers,  Chief  Engi- 
neer Fritz  Schleicher  of  the  Gas  Engine  Works.  Cologne- 
Deutz  mentions  a  novel  use  of  suction  gas.  The  gas  coming 
from  the  generator  passes  through  the  scrubber  and  purifier 
and  through  a  fan  producing  the  necessary  action.  Behind 
the  fan  the  gas,  which  may  be  now  termed  pressure  gas,  is 
used  to  heat  annealing  furnaces,  hardening  furnaces  and  for 
soldering  small  parts.  This  novel  use  has  been  repeatedly 
and  successfully  employed  in  machine  works  for  case-harden- 
ing parts  of  machines,  in  bicycles  and  motor  car  works,  sewing 
machine  works,  etc.,  for  hard  soldering  the  various  parts. 

Iron  Works  Ne.\r  Bremen. — A  limited  company  has  been 
formed  by  notable  Bremen  and  Frankfort  firms  ^\ith  a  capital 
of  $:3,000.000,  for  preparing  the  establishment  of  large  iron 
works.  The  chief  products  are  to  be  pig-iron  for  export  and 
foundry  purposes,  and  steel  for  shipbuilding. 

Grillo.  Fcnko  &  Co.,  Gelsenkirchen.  Westfalia.  have  leased  a 
tract  of  land  near  the  "Consolidation"  pit,  intending  to  erect 
there  a  plant  for  the  manufacture  of  boiler  tubes. 

Berlin,  Germany,  November  15,  1906.  D. 


MISCELLANEOUS  FOREIGN  NOTES. 
Craven  Brothers,  Ltd.,  Manchester,  England,  have  lately 
redesigned  their  line  of  planers  and  have  Introduced  two 
marked  improvements  in  connection  with  this.  On  the  small- 
er sizes  there  is  a  new  cushioning  device  to  prevent  shock 
on  reversal  in  high  speed  planing,  and  on  the  larger  sizes 
there  is  a  new  system  of  main  drive  where  the  shifting  belts 
are  eliminated,  although  the  drive  still  remains  a  belt  drive. 


A  multiple  drilling  machine  of  a  special  design  has  recently 
been  built  by  G.  Swift.  Halifax.  It  consists  of  five  individual 
drill  presses  without  tables  mounted  on  a  bed-plate  2  feet  6 
inches  high.  The  maximum  distance  between  the  spindles 
and  the  top  of  the  table  is  20  inches,  the  distance  between  the 
centers  of  the  various  spindles  is  24  inches.  The  spindles 
are  driven  by  direct  gearing  and  will  drill  holes  up  to  1  inch 
in  diameter.  The  driving  arrangement  is  placed  under  the 
table  or  bed;   this  latter  is  10  feet  long  by  3  feet  wide. 


D.  Mitchell  &  Co.,  Ltd.,  Keighley,  England,  have  placed  on 
the  market  a  new  4-foot  radial  drilling  and  tapping  machine. 
The  design  is  sinailar  to  that  of  ordinary  radial  drills,  but 
there  are  some  improvements  in  the  driving  and  back  gear  ar- 
rangements. The  drive  may  be  either  a  4-step  cone  driving 
the  machine  in  the  ordinary  manner  with  or  without  back 
gears,  or  the  machine  may  be  supplied  with  a  gear  box  and  a 
single  pulley  drive.  The  arm  is  of  pipe  section  and  may  be 
turned  around  to  a  complete  circle;  it  is  raised  and  lowered 
by  means  of  worm  gear  and  rack  and  pinion.  The  feeds  ob- 
tained are  0.017,  0.011  and  0.006  inch  per  revolution  of 
spindle.  The  bed  of  the  machine  is  2  feet  1  inch  deep  by  2 
feet  3  inches  wide  and  is  provided  with  T-slots  on  the  top 
and  on  the  sides. 


The  firm  of  John  Hetherlngton  &  Sons,  Ltd.,  Manchester, 
Ehigland,  has  brought  out  a  new  high-speed  radial  drill.  This 
machine  is  fitted  either  with  self-contained  motor  drive  of 
with  countershaft  drive,  and  is  geared  either  directly  to  the 
spindle  or  by  double  or  triple  back  gear  arrangement.  It  is 
intended  for  use  with  high-speed  steel  drills.  The  radial 
arm  has  an  adjustment  through  an  arc  of  ISO  degrees.  The 
spindle  has  a  diameter  of  3  inches.  The  maximum  distance 
from  the  base-plate  to  the  spindle  nose  Is  6  feet  2  inches,  and 
the  minimum  distance  is  4  feet  2  inches.  The  length  of  the 
radial  arm  from  the  center  of  the  trunnion  to  the  outer  end 
is  7  feet  10  Inches.  The  required  floor  space  is  13  feet  x  16 
feet  3  inches.  One  smaller  and  two  larger  sizes  of  the  same 
design  are  built  by  this  firm. 


In  the  first  half  of  the  year  1906  Scotland  produced  an 
amount  of  tonnage  from  her  shipyards  unprecedented  in  the 
history  of  shipbuilding.  In  these  six  months,  according  to  a 
Glasgow  dispatch,  the  shipyards  put  into  the  water  no  less 
than  207  vessels  of  all  sizes,  with  an  aggregate  tonnage  of 
360. 4S9.  The  nearest  approach  to  that  record  was  made  in 
ScotJand  in  1902,  when  in  six  months  259,804  tons  were  pro- 
duced. The  large  output  from  the  Clyde  yards  was  aug- 
mented by  the  launches  of  the  Lusitania,  a  Cunard  steamer 
of  32,500  tons,  and  the  Agamemnon,  a  battleship  of  16.500 
tons,  in  the  closing  weeks  of  the  half  year. 

The  automobile  and  the  motor  omnibus  have  been  considered 
in  this  country  by  many  as  more  or  less  of  a  superfluous 
luxury.  For  this  reason  it  is  surprising  to  realize  that  the 
motor  omnibus  traffic  in  London  reaches  proportions  far  above 
what  we  generally  conceive  of.  The  motor  omnibus  in  London 
carries  In  a  year  nearly  80.000,000  passengers  which  Is  con- 
siderably more  than  half  the  number  cf  passengers  carried  by 
the  New  York  subways.  This  fact  is  one  of  those  which  indi- 
cate the  future  of  the  automobile  for  other  than  recreation 
and  racing  purposes,  and  the  automobile  would  fill  its  place 
and  justify  its  existence  far  better  if  developed  along  such 
lines  of  general  usefulness  than  along  the  lines  of  an  expen- 
sive, and  in  many  cases  unnecessary,  luxury. 


December,  19GU. 


JIACHINEltY. 


SOCIETY  FOR  PROMOTION  OF  INDUSTRIAL 
EDUCATION. 

In  response  to  a  call  issued  a  month  or  two  ago  by  a  com- 
mittee formed  for  the  purpose,  a  party  of  manufacturers,  edu- 
cators, social  workers  and  others  interested  in  the  project 
gathered  at  Cooper  Union  on  the  afternoon  of  the  IGth  of 
November,  when  the  National  Society  for  the  Promotion  of 
Industrial  Education  was  organized  and  launched  on  what 
promises  to  be  a  thoroughly  useful  career.  The  objects  of  the 
society  as  expiessed  in  the  constitution  adopted  by  that  meet- 
ing are:  "To  bring  to  public  attention  the  importance  of 
industrial  education  as  a  factor  in  the  industrial  and  educa- 
tional development  of  the  United  States;  to  provide  opportuni- 
ties for  the  study  and  discussion  of  the  various  phases  of  the 
problem;  to  make  available  the  results  of  experience  in  the 
field  of  industrial  education  both  in  this  country  and  abroad; 
and  to  promote  the  establishment  of  institutions  for  Industrial 
training." 

The  following  officers  were  elected:  President,  Henry  L. 
Pritchett,  president  of  the  Massachusetts  Institute  of  Tech- 
nology; vice-president,  M.  W.  Alexander,  General  Electric  Co., 
Lynn,  Mass.;  treasurer,  V.  Everlt  Macey,  New  York  City.  A 
board  of  managers  consisting  of  twenty-seven  members  was 
also  selected. 

In  an  evening  meeting  cf  surprisingly  large  attendance. 
President  Murray  Butler  of  Columbia  University  presided,  in 
the  absence  of  President  Pritchett,  who  was  detained  by  ill 
health.  This  assemblage,  in  the  crowded  main  hall  of  Cooper 
Union,  was  addressed  by  Dr.  Butler,  Frank  G.  Vanderlip,  of 
the  National  City  Bank,  who  spoke  on  the  influence  industrial 
education  might  play  in  our  trade  relations;  Frederick  P. 
B^sh,  president  of  the  American  Telephone  &  Telegraph  Co., 
who  discussed  its  effect  upon  citizenship;  Alfred  Moseley, 
whose  speech  related  to  American  educational  methods  in  gen- 
eral; Samuel  B.  Donnelly,  secretary  of  the  Building  Trades 
Labor  Association,  who  expressed  the  sympathy  of  organized 
labor  with  the  aims  of  the  new  society;  and,  finally.  Miss  Jane 
Addams,  of  Hull  House,  Chicago.  She  dwelt  upon  the  educa- 
tional and  moral  side  of  the  movement  and  expressed  the  hope 
that  industrial  education  would  lead  to  a  greater  satisfaction 
with  life  on  the  part  of  the  workman,  than  was  possible  when 
he  considered  bis  work  to  be  only  a  means  of  livelihood,  with- 
out having  for  him  any  intrinsic  interest. 

According  to  the  constitution  adopted,  all  persons  interested 
in  industrial  education  are  eligible  to  membership  in  any  one 
of  the  four  following  classes:  Members,  paying  annual  dues 
of  |2;  sustaining  members,  paying  annual  dues  of  $25;  life 
members,  consisting  of  those  who  pay  the  sum  of  $250  or 
more;  and  honorary  members,  who  are  elected  to  that  position 
by  the  unanimous  vote  of  the  board  of  directors,  on  account  of 
having  achieved  "special  distinction  in  promoting  industrial 
education." 

*    *     * 

PERSONAL. 
Corneil   Ridderhof,   treasurer   and   general   manager   of   the 
Wilmarth  &  Morman  Co.,  Grand   Rapids,  Mich.,  has  sold  out 
his  interest  in  that  company.     He  will  remain  with  the  con- 
cern for  the  remainder  of  the  year. 


FRESH  FROM  THE  PRESS. 

Annual   Report  or  the   State  Geologist  or  Xew   Jersey  for  the 
YEAR    1905.      338    pages,    6x9    Inches.       Illustiated.      3    maps. 
Copies    can    be    obtained    upon    request.      Address    Mr.    Henry    B. 
Kummel,  State  Geologist,  Trenton,  N.  J. 
<"ar    Ixterchancb    Manual.      Booklet    form    314x5%     Inches.      223 
pages.     Published  by  the  McConway  &  Torley  Co.,  Pittsburg,   Pa. 
Price  25  cents. 
This  book  is  a  companion  of  the  Catechism  of  M.  C.   B.   Rules  and 
5  "f^°'«'"   to  abstract  decisions   of  the  Arbitration  Committee   of  the 
tk-nQ-,'^   pui'ders'    Association.      It    contains   abstracts    of   oases    1 
to  lUj  inclusive.     S^ome  miscellaneous  matter  is  added,  giving  monetary 
\aiucs  of  wooden  cars:   tables   of   words   often   misspelled   on   car   re- 
,ri,;?i' 1        .'*,  "^    '"■■'    ^'<^'"'    ^°''    various    types   of    steel-tired   wheels, 
Principles  of  levers,   first  aid  to  the  Injured,  etc. 

HE   Mechanical   World  Pocket   Diary   and  Year   Book   for   1907. 

-47    pages    (exclusive    of    advertising).      4x6    inches.      Published 

Tiy   Emmott  &  Company.   Limited.    Manchester,   England. 

1  Ills   IS   a   small    mechanical   handbook,   issued   annually,   containing 

oe  useful  tables  and  formulas  found  In  handbooks  of  this  kind.     It  is 

oi.,i.     ■°'  ''  '^""Pl'''''  in  regard  to  steam  engineering,  nearly  100  pages 

.,,.  iQW-7^°.iU'  •"  "''**  sul).iect.     At  the  end  of  the  book  is  a  calendar 

L  1  F""'  """^   50  pages  for   memoranda.      For  general  use 

lis  IS  a  very  handy  little   book  well   worth  its  cheap  price  which  is 


nnitoirP  f'^'"'?.''?  '°  England,  but   if  ordered  from  the  United   States  the 
postage  to  this  country  must,  of  course,  be  added. 

Practical  Alternating  Currents.     By  Newton  Harrison.     :^75  pages, 
N^v,' ^=  ,'°'^'^l,^-      17-    <^"'«-      Piiblls-hed   by    W.    I,.    Hedenberg   l>ub- 
hshing  Co.,  New  York.     Price  $2.50. 
Ibis   boolv  IS  a   practical   treatise  on   the  principles   and  application 
of   alteinatmg   currents    and    is    written    in    a   delightfully    easy    style. 
;„H-  "'^'ii'ison    IS    an    author    of   rare    ability    in    presenting    a    complex 
suDject  in  a  simple  and  enterlainlng   manner.      We  know  of  no   treat- 
ment on  alternating  currents  and  power  transmission  so  well  adapted 
to  the  needs  of  young  electricians  and  others  desirous  of  understanding 
tue  principles  ot  the  alternating  current  as   this.     The  book  is  gotten 
II?  ,'i''  '«  'PJ""?  F*^i''--  "?"  printed  and  is  altogether  a  creditable  effort 
in  the  field  of  technical  publication. 

Catechism   of   the   M.    C.   B.   Rules,    I'.lou.     Pamphlet   form   314x6 
inches.   40   pages.      Published   by   McConway    &   Torley    Co.,    Pitts- 

The  booklet  is  what  the  title  indicates,  being  a  resume  in  the  form 
01  questions  and  answers  of  the  important  Master  Car  Builders'  rules. 
It  contains  a  number  of  illustrations,  formulas,  etc..  and  Is  well 
worth  having  by  those  interested  in  car  construction  and  maintenance. 
Copies  are  sent  free  on  request  to  those  interested. 
Machine  Design.  By  Charles  L.  Griffin.  184  pages,  6x8  inches. 
82  cuts.  Published  by  the  American  School  ot  Correspondence, 
Chica,go,  III.  Price  .$2.00. 
This  book  forms  part  of  the  course  of  instruction  in  mechanical 
engineering  of  the  American  School  of  Correspondence  and  doubtless 
IS  one  of  the  best  treatises  on  practical  machine  design.  It  was 
warmly  commended  in  these  columns  In  the  first  review  some  years- 
"#"■  "u.'**  strictly  in  sympathy  with  actual  conditions  which 
the  machine  designers  have  to  meet,  being  written  by  a  man  well 
known  for  his  sound  mechanical  judgment  and  practical  common  sense, 
who  was,  and  is.  closely  in  touch  with  the  conditions  surrounding  the 
design  and  construction  ot  machines.  The  work  is  well  worth  the 
attention   of  all   machine   designers. 

Turning  and  Boring  Tapers.     By  Fred   II.  Colvin.     Pamphlet  form, 
51/-.XS    inches.      25    pages.      22    cuts.      Published    by    the    Derry 
Collard   Co..   New   York.      Price  25   cents. 
This  booklet  is  No.  1  of  a   series  of  practical  papers,  and  Is  a  copy 
of    the   second   edition.      The    determination    of    tapers  and   the    setting 
of  machines   to  produce   them    is   a   matter   of  practical   importance   to 
shopmen.     It  perhaps  would  not  be  far  from  the  fact  to  say  that  there 
is  no  one  other  technical  subject  that  interests  a  lathesman  more  than 
this,  and  a  book  which  will  tell  him  just  how  to  measure  or  determine 
the  proper  setting  for   tapers  and  give   him  a  comprehensive  and  cor- 
rect  Idea  of  the  subject  as  a  whole,  is  of  much  intrinsic  value.     This 
little  work  undoubtedly  fills  the  bill. 

The  Machinist  and  Toul.maker's   Instuuctou.      By   Edward  Genung. 

264    pages.    4x6%     inches,    Illustrated.      Bound    in    "pocketbook" 

style  with   flap      Sold  by   N.    II.   Covert,  Beaver  Falls,   Pa.     Price 

$3.00. 

This  book  was  published  by  Edward  Genung  in  1896  and,   of  course. 

Is  not  a  new  book  containing  all  the  latest  features  of  toolmaking  and 

mechanical  work  which  have  been  developed  since  that  time.     A  great 

deal    of   the    matter,    however,    is   of  a   character   that    is    always   good 

and   instructive   for   apprentices,    mechanics   and   others    requiring   the 

information     contained.      'Ihe    book     treats     of    arithmetic,     geometry; 

screw  threads  ;  trigonometrical  tables  :  gearing,  including  spur,  spiral, 

bevel   and   worm   gearing ;    milling  machines  ;   principles  of  mechanics ; 

screw-cutting,  steel  working,  etc.     Many  will  doubtless  find  it  of  much 

practical  value  in  their  everyday  work. 

Air  Compressors  and  Blowing  Engines.     By  Chas.   II.   Innes.     290 
pages,   4%x7   inches.     285  cuts.      Published   In  the  United  States 
by  the  D.  Van  Nostrand  Co.,  New  York.     Price  $2.00. 
This   book   is  specially  intended  for  mechanical  engineers   taking  up 
the    theoretical    as    well    as    the    practical    sides    of    the    subject.      The 
first  chapter  treats  of  the  physical  properties  of  air,  following  which 
are  chapters  on   experiments   with   compressors ;   valves   for  producing 
equalization  of  pressure  ;   blowing  engines  ;   and  air  compressors.     The 
theoretical    chapter    on    the    physical    properties    of    air    Is    of    consid- 
erable extent,   but  without  use   of   the   higher   mathematics.     The  gen- 
eral descriptive  part  has  reference,   of  course,   to  British  types  of  ma- 
chinery.     Tlie   Illustrations  are  mostly   line   cuts  and   reproductions   of 
wood  engravings.     These  are  not  very  well  executed,  but  the  book  as  a 
whole  is  of  considerable  value  to  those  interested. 

Text-I'.0(]K  on  the  Strength  of  Materials.     By  S,  E.  Slocum  and 
E.    L.    Hancock.      236    pages,    6x9    Inches.       170    illustrations. 
Published  by  Ginn  &  Co.,  Boston,  New  York  and  Chicago.     Price, 
$2.00:  by  mail,  $2.15. 
The   subject  matter   of   this   book   has  been   divided   into  two  parts ; 
the   first   presenting   the  theoretical   side   of    the   strength  of   materials 
and  the   second  the   experimental  side.     This   was  done   to  provide  for 
the  needs  of  both  the  classroom  and  the  laboratory-      As  might  be  ex- 
pected,   the    theoretical    side    of    the    subject    is    rigidly    mathematical, 
using   the   calculus   for    the   deductions.      Part    2,    or    the   experimental 
part  of  the  book,   treats  of  the  properties  of  iron  and  steel,   lime,  ce- 
ment   and    concrete,    reinforced    concrete,     brick    and    building    stone, 
timber,    rope,    wire    and    beltin.g.      An   excellent    tea:ure    of    the   mathe- 
matical part  of  the  book  is  the  insertion  of  numerous  problems  to  be 
worked   out   by   the   student.     The   answers   are  given   in   the   back  of 
the  book. 

Marine   Engineers  ;  Their   Qualifications  and   Duties,     By  E.  G. 
Constantlne.      332   pages.    4%x7    inches.      84   cuts.      Published  in 
the    United    States    by    D.    Van    Nostrand    Co.,    New    York.      Price 
$2.00. 
As   indicated  by   the  title   this   work   is   of   the   practical   duties   of 
marine  engineers,  giving  an   idea   of  what  the  nature  of  a  marine  en- 
gineer's  duties   are :    what    the   requirements    are   as    to    education   and 
training    term   of  apprenticeship,   etc.     The  work  takes  up   the  history 
of   the   marine    engine   and   its    development ;    it   treats   of   boilers   and 
boiler  management  ;  and  in  addition  gives  copious  notes  on   tbe  Board 
of    Trade    examinations    which    must    be    passed    in    Great    Britain    in 
order   to  get  an  engineer's  certificate.     The  hook  is  Interestingly  writ- 
ten and  presumably   reliable  In   its  statements.      The  work,   of  course, 
is   strictly   British  in   tone   and   the   technical    requirements   laid   down 
are  those  affecting  British   commerce  and   do  not  necessarily   apply  to 
the   requirements  for   American   marine   engineers. 

Metallurgy   of  Cast  Iron,     By  Thomas  D.   West.     627   pages  4%  x 
714.     153  cuts.     Published  by   the  Cleveland  Printing  Co.,  Cleve- 
land,  Ohio,  and  sold  by   the  David  Williams  Co.,  New  York  City. 
Price  $3.00. 
This   well-known   work   now   appears   in   the   eleventli   edition.     The 
wide  sale  it  has  had  is  an  Indication  of  its  worth  to  foundrymen  and 
foundry  chemists.     Tbe  conditions  of  foundry  practice  have  undergone 
a  great  change  within  the  past  twenty  years  ;   the  old-time  method  of 
mixing   depending   on    the    judgment    of    the    cupola    charger    has    been 
largely    superseded    by    the    more    intelligent    and    reliable    practice   ot 
charging    according    to    analyses.      It    is    a    consummation    for    which 
Mr.  West  has  worked  diligently,  and  to  his  efforts  in  a  large  measure, 
no  doubt,    is    the   improvement    in   present   American   foundry   practice 
due.      The  book   is  a   standard  treatise   on  the  metallurgy  of  cast  iron 
and   should    be   in   the    hands   of   every    practical    foundryman    who   ex- 
pects to  make  a  success  of  his  business. 
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■  N  the  laying  out  of  a  dyna- 
mo the  first  thing  to  fol- 
low Is  the  electrical  data 
given,  i.  e.,  the  dimensions  for 
armature  core,  field  poles,  wind- 
ings,  etc.     As   these   generally 
are    furnished     beforehand     to 
^  ^^^^H|  ^^    mechanical     designer,     we 

^^^k  ^^  will  not  enter  into  details  how 

^^^^^^^    '^^^^^^,.        ^^  obtain  the  same.  But  the  me- 
^^^^^^^  ?V^Br  chanical  part  of  the  dynamo  de- 

1^^^^^^:      r^r   ■  sign    is    just   as    important,   as 

^  ^^^^^t"  '"  "  upon   that   depends   to  a   great 

^^^^  extent   the  cost,   eflSciency   and 

appearance  of  the  machine.  The 
aim  of  this  article  will  be  to 
give  methods  and  data  for  properly  dimensioning  some  parts 
of  the  dynamo. 

Frame.— For  direct-current  dynamos  the  cross-section  of  the 
frame  is  always  given  and  it  may  be  considered  safe  as  to  the 
strength  for  frames  up  to  an  outside  diameter  of  8  feet.     For 
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The  maximum  deflection  should  not  exceed  the  values  given 
in  table  I. 

The  formulas  for  finding  the  magnetic  pull,  P,  due  to  dis- 
placement of  the  armature  are: 

JS'^  h 

For    4-pole  machines,  P  = pounds ; 

36,067,000 
B''  A  h 

For    6-pole  machines,  P  — pounds; 

15.350,000 

B''  Ah 

For    8-pole  machines,  P  = pounds; 

10,304,000 
.      B'^  A  h 

For  10-pole  machines.  P  = pounds; 

7..525.000 

For  12-pole  machines,  P  =        " 

and  larger,  72,134,000 

where 

A  =  area  of  pole  face  in  square  inches; 

JV  =  number  of  poles; 

B  =  normal  density  at  pole  face. 


pounds ; 


Pig.  1.    Motor 
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Generator  Frame. 


Pig.  2. 


Construction. 


larger  direct-current  and  alternating-current  machines  the 
frame  is  to  be  carefully  laid  out  and  its  deflection  figured,  so 
as  to  be  sure  that  the  cross-section  is  large  enough.  The  fol- 
lowing formula,  derived  from  tests,  is  used  for  this.  See 
Fig.  1: 

D  =  0.05 ; 

EI 
where 

D  =  deflection  of  top  part  in  inches; 
W  =  weight  of  upper  quadrant   of  frame   including   poles  or 

punchings,  end  plates,  coils  and  one-half  the  magnetic 

pull  due  to  displacement; 
R  =  radius  through   center    of   gravity    of   frame    section    in 

inches; 
E  =  modulus  of  elasticity; 
I  =  moment  of  inertia. 

TABLE  I. 


Span, 
in  feet. 
0  to  12 
12  to  16 


Span, 
in  feet. 

16  to  20 
20  to  24 
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If  further 

(i  =  displacement  of  armature,  in  inches, 

g  =  average  normal  air-gap,  in  inches, 

abnormal  reluctance  of  one  air-gap, 

h  =  normal  reluctance  of  one-half  the  complete  circuit, 

b         amp.  turns  for  one-half  tlie  circuit 

then  J  =  —  — ; 

o  ampere  turns  for  one  air  gap 

da  d 

and  h  = =  ; 

gb        jg 
Fig.   2  shows  a  section  through  the   frame  and   pole.     The 
width  should  be  taken  so  as  to  extend  outside  the  field  coil 
on  both  sides. 

A  =  B„,ax.  +  1%  Inch, 
R^2A,  in  which  formulas 
A  =  width  of  frame,  in  inches; 
B „j,^=  maximum  width  of  field  coil,  in  inches; 
R  =  radius  for  the  curvature  of  frame,  In  inches. 
Spider. — The   rotating   part   generally   consists   of   a   spider 
supporting   the   armature    punchings   or   rotating   field    poles. 
The  bore  of  the  hub  is  dependent  on  the  shaft  diameter  which 
will   be  considered   later.     The  outside  diameter  of  the  hub, 
Fig.  4  can  be  taken  as  approximately  twice  the  bore. 
D=z2d. 
The  arm  section  can  be  made  in  many  different  ways.    Fig. 
5  shows  some  sections  very  frequently   used  in  modern   ma- 
chines. 
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It  is  often  desirable  to  know  the  stress  in  the  arms,  and 
for  that  purpose  the  following  method  may  he  used: 
If 

L^=  length  of  one   arm   in   feet,   measured   from   center   line 
of  shaft; 
A  =  number  of  arms : 
J. P. ,=: horsepower  of  dynamo; 
A"  =  revolutions  per  minute; 
£■=:  bending  on  each  arm,  in  pounds; 

then                                                     H.P. 
K  =  5a50  

If  J  ^length  of  arm  measured  from  outside  of  hub; 

JU,  =  moment  of  resistance  for  arm  section; 

/=: fiber  stress  in  arm: 

then  Kl 

f  = 

For  cast  iron  /  should  not     exceed  4,000  to  6,000  pounds 
per  square  inch. 

Pole    Ring. — In    the    rotating 
field     type     of     alternators     the 
poles  are  bolted,  or  fastened  in 
any  other  way.  to  a  cast-iron  or 
f^^  .     -*~    cast-steel  ring   (Fig.  3)   support- 

ed by  the  spider.  The  fiber  stress 
can  easily  be  figured. 
If  W  =:  weight  of  ring  in  pounds. 
I  j  !  W,r=  weight   of   all    poles   and 

coils; 
f  =  c-entrifugal  force  of  ring; 
f;^  centrifugal  force  of  poles 

and  coils; 
i?  ^  mean   radius   of   ring,   in 
feet; 
if,  =  mean  radius  of  poles,  in  feet; 
X  ^revolutions  per  minute: 

then  F  =0.000341   W  J?  y 
and  F,  =  0.000341   TT,   R,  y~. 
The  resultant  of  half  the  radial  forces  taken  at  right  angles 
2 
to  the  diameter  is  —  of  the  sum  of  these  forces. 


Fig.  4.    Section  through  Hub. 


If  s  = 

A-- 
then 


total  strain  in  ring; 

=  cross-section  of  ring,  in  square  inches; 
F-F, 


S  = 


and 


Fiber  stress  in  the  ring  : 


I>ounds  per  square  inch. 


■  It  very  often  happens  that  the  pole  ring  cannot  be  cast  in 
one  piece.  Then  some  method  for  fastening  the  two  halves 
together  must  be  found.  One  very  frequently  used  is  that 
with  links,  as  shown  in  Fig.  6. 

These  links  are  driven  in  a  groove  in  the  ring  when  hot 
and  will  then,  when  cold,  contract  and  thus  make  a  good  and 
strong  joint. 

/,.  =z  length  of  groove: 

L  ^cold  length  of  link; 

Lr>    L 

The  size  of  the  link  is  figured  to  withstand  the  centrifugal 
force  of  the  two  ring-halves  and  should  be  a  fiber  stress  in  a 


yig.  5.    Typical  Arm  Sections. 

wrought-iron  key  of  about  8,000  to  10,000  pounds  per  square 
inch.  If  the  key  be  held  to  prevent  its  expansion  or  contrac- 
tion the  stress,  f,  produced  by  change  of  temperature  is: 

f  =  c  t  E: 
where    f=  temperature  change  in  degrees   F.: 

J? :=  modulus  of  elasticity: 

c  =  expansion  coefficient  per  degree  F.  per  unit  length ; 

c  =  0.0000067  for  wrought  iron ; 

c  =  0.0000065  for  steel. 


Example. — What  would  the  exact  cold  length,  L,  of  a 
wrought  iron  link  be.  that  the  stress,  f.  when  it  is  in  place 
and  cold  should  be  20.000  pounds? 

Length  of  slot,  Li  =  9  inches 
E  =  29,000,000  to  30,000,000 

/ 


e.  t  E:  hence  t 


c  E 


t  = —  100  degrees  F. 

0.0000067  X  30,000,000 
i,  -  £  =  9  X  0.0000067  X  100  =  0.006  inch 
i  =  9  -  0.006  =  8.994  inches 


ti:3= 


?-"^^ 


Fig.  6.    Link  Connection. 

To  find  the  stress  in  the  bolts  holding  the  poles  in  place  on 
the  ring,  find  the  centrifugal  force  for  one  pole  and  coil,  and 
divide  this  by  the  cross  section  of  a  bolt  times  the  number  of 
bolts  per  pole. 

Shaft. — For  large  engine-driven  generators  where  a  heavy 
flywheel  is  used,  the  size  of  shaft  is  mostly  fixed  by  the  engine 
builder.  With  belt-driven  machines  the  shaft  and  bearings 
are  as  a  rule  furnished  by  the  dynamo  builder.  To  properly 
dimension  these,  it  is  often  necessary  to  figure  the  stress  and 
deflection  in  the  shaft  and  the  bearing  pressure.  Fig.  7 
shows  a  belted  dynamo,  and  the  following  formulas  will  illus- 
trate the  method  of  figuring: 

P=r pounds  pull  at  surface  of  pulley  or  pinion; 

H.P.  X  33,000 

P= 

belt  speed 


Fig.  7.    Shaft  Stresses  mustrated. 

For  bejted  generators  (?  =  3P-r  weight  of  pulley  or  pinion; 
For  direct-driven  generators  Q  =  P; 

W  =  weight  of  armature  and  commutator  +  magnetic  pull 
due  to  1/32  inch  displacement. 

Ri  and  J?i  =  load  on  bearing  when  TF  and  Q  act  down, 
if,  and  R,  =  load  on  bearing  when  W  acts  down  and  Q  up- 
ward. 

W  B  -  QA 
±  R, 


R,  = 
R,  = 


ts. 


D 

WB  - 

QA 

D 

n-  c  ^ 

QF 

D 

WC  - 

QF 
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Mb  =  bending  moment ; 
Ml  =  twisting  moment : 

Mc  =  combined  bending  and  twisting  moment ; 
Mr  =  moment  of  resistance. 
M,,  at  M,  =  Q  A;  Mb  at  W  =  R,  C; 
Mt  =  P  X  radius  of  pulley. 

HP.  K.W. 

Ml  = X  63.024;     Ml  =  ■ X  81,450; 

y  N 

H.P.  =  horsepower; 

A'  =  revolutions  per  minute. 
Mc  --  0.975  Mb  +  0.25  Mi  when  Mb  is  greater  than  Mi\ 
iUc  =  0.6  Jlfb  +  0.6  Ml  when  Mb  is  less  than  Mi. 
1 

M,   =   Mr   =   —fD^ 

10 
/  =  fiber  stress  in  shaft  =  7000  to  8000  pounds  per  square 

inch. 
D  —  diameter  of  shaft  in  inches. 


^=:j 


J/c  X  10 


/ 


Fig.  8.    Commutator  Segment. 

The  deflection,  d.  of  the  shaft,  neglecting  Q,  is: 
W  C  />■  {2D  -  C) 


s/  SC  (2D-C); 


21  BID 

B  =  modulus  of  elasticity  =  29.000,000  to  30,000,000; 
/  =  moment  of  inertia  =  0.0491/>'. 

Table  II.  shows  the  allowance  to  be  made  on  the  shaft  to 
secure  a  good  press  fit  of  the  spider  hub. 

TABLE  n. 


Diam.  of  Shaft. 


Diam.  of  Shaft. 


f'tO  1*" 
2"  to  3|' 
i  to  5J" 
6"  to  71" 
8"  to  9i" 
10"  to  llf 


+  0.0005' 
+  0.001" 
+  0.0015" 
+  0.002" 
+  0-0025" 
+  0.003    " 


12"  to  13|" 
14"  to  174" 
18"  to  20f" 
21"  to  24f" 
25"  to  27f" 
28  '  to  31f" 


0.0035" 

0.004" 

0.0045" 

0.005" 

0.0055" 

0.006" 


Table  III.  gives  the  sizes  for  keys  to  use  in  mounting  the 
spider  on  the  shaft. 

TABLE  III. 


^^- 


Diam  of 
Shaft. 

A 

B 

Diam.  of                 a 

Shaft. 

B 

r^IiY" 
1tV'-i|" 
m'-2s" 
SxV'-ar' 

2^-31" 
3^j"4|" 

4  +  "-.5|" 

t" 
i" 
1" 
i" 
\" 

f" 
i" 

tV 

i 

V 

v 

V 

f" 
1" 

U" 

5i"-  7"              1  " 
7i"-  8i'            li" 
8|"-10"            H"  ■ 
10i'-12i"            If 
12i'-15'             2" 
15i"-18"             2i" 

i8i"-23"    -|  %': 
23i"-29"    j  g;; 

li  ' 

if' 

2" 

2^" 

3" 

3^" 

2" 

3" 

Bearings. — The  diameter  of  the  journals  depends  to  a  cer- 
tain extent  on  the  size  of  the  shaft  in  the  spider  hub.  If  the 
diameter  of  the  bearing  is  settled,  then  the  length  should  be 


taken  so  that  the  pressure  on  the  journal  does  not  exceed  a 
certain  value. 

If  P  =  pressure  per  square  inch  of  projected  area  of  journal, 
T  =  velocity  of  journal  in  feet  per  minute, 
then  the  following  values  should  not  be  exceeded: 
P  =  60  —  100  pounds  normal. 
P  =  lo0  —  200  pounds  maximum. 
py  =  60,000  — 80,000  normal. 
PT  =  100,000  —  120,000  maximum. 
Table  IV.  gives  the  allowances  to  be  made  in  the  bore  of 
the  journal  boxes  to  secure  a  good  running  fit. 


Journal 

Journal  Box 

Journal 

Journal  Box 

Journal 

Journal  Box 

Bore. 

Diam. 

Bore. 

Diam. 

Bore. 

i" 

0  501' 

3" 

2.004" 

5" 

5.009" 

i" 

0.626" 

2J" 

3.2545" 

5^" 

5.5095' 

1" 

0.7515" 

3i" 

2.505" 

6^ 

6.010" 

r 

0.877" 

2|" 
3'^ 

3.7555" 

7" 

7.011" 

1' 

1.003" 

3.006" 

8" 

8.012  • 

li" 

1.3535" 

3i" 

3.506.5" 

9" 

9.013"" 

n" 

1.503" 

4" 

4.007.5" 

10' 

10.014" 

If 

1.7535" 

^■' 

4..508" 

12" 

12.016"" 

Commutator. — The  commutator  bars  are  made  of  hard- 
drawn,  copper  and  insulated  from  each  other  with  mica  of 
about  0.035  inch  thickness.  The  bars  are  either  upper-  or 
undercut  and  clamped  between  two  end  rings.  For  long  bars 
and  high  speed  the  stress  in  the  bar  often  becomes  very  high, 
and  the  bars  show  a  tendency  to  deflect.  An  example  will 
illustrate  the  method  of  figuring  the  stress  and  deflection  of 
commutator  bars.  Assume  an  uppercut  bar  of  dimensions  as 
shown  in  Fig.  8. 
b  r=  0.75  inch, 

h=z2  inches, 

R  =  19  inches  =  1.58  feet, 

N  =  400  revolutions  per  minute. 

Weight  of  bar,  W  =  2  X  22.75  X  0.75  X  0.32  =  10.9  pounds. 


CR.  OF  GRA^. 


I  ' 

r<  -  m     >' 


Fig.  g.    Undercut  Commutator  Segment. 

Centrifugal  force,  C  =  0.000341  X  W KiP. 
C=  0.000341  X  10.9  X  1.58  X  400^  =  945  pounds. 

6  WL 

Fiber  stress.  /  = 

86/18 
6  X  94.5  X  24 
/  = =  5690  pounds  per  square  inch. 


8  XO.75  X  4 

Deflection,  D  = 


12  W  U 
76.8  E  6  7i' 


D 


945  X  24^  X  12 


0.021  inch. 


76.8  X  16.000.000  x  0.75  x  8 
f  should  not  exceed  7,000  to  8,000  and 
D  not  exceed  0.025  inch  to  0.03  inch. 
Assuming  the  same  bar  worn  down  %  inch. 
Then  K  =  1.56  feet. 

W  =  1.75  x  23.75  X  0.75  X  0.33  =  9.5  pounds. 
C  =  0.000341  X  9.5  X  1.56  X  400=  =  810  poimds. 

810  X  24  X  6 
/  = =  6350  pounds  per  square  inch. 


D  =■ 


0.75  X  1.75=  X  8 

810  X  243  X  12 


=  0.027  inch. 


76.8  X  16,000,000  x  0.75  X  1.75* 

Fig.  9  shows  an  undercut  commutator  bar.  As  this  con- 
struction necessitates  a  greater  depth  of  bar,  the  deflection 
usually  does  not  need  to  be  figured.  The  greatest  strain  is 
in  the  section  at  A. 

Weight  of  bar  in  pounds  =  W. 
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Centrifugal  force  C  =  0M03ilWR2f. 
X  =  revolutions  per  minute. 

U 

P  =  — 

2 

ha' 

Mr  =  moment  of  resistance  of  section  at  A  = 

6 
/  =  fiber  stress  in  section  at  A. 

Pm 

f  = pounds  per  square  inch. 

•2M, 

The  calculations  here  given  are  the  ones  most  used  in 
dynamo  construction.  Some  of  them  are  only  approximate 
but  have  proven  to  give  a  good  and  safe  result.  There  are 
of  course  a  number  of  other  calculations  that  can  be  made, 
but  a  good  judgment  of  the  designer  will  reduce  these  to  a 

minimum. 

•  *     * 

THE  EYE  AND  THE  MIND.* 

"The  effect  of  the  practical  school  training  upon  an  engineer 
is  well  shown  in  the  following  instance:  The  engineer  refer- 
red to  sent  a  drawing  of  an  intricate  forging  to  a  firm  in 
one  of  the  Southern  States.  The  manager  sent  it  back,  say- 
ing, 'The  piece  cannot  be  made.'  The  engineer,  thinking  that 
the  other  had  misunderstood  the  drawing,  made  a  wooden 
model  of  the  exact  shape  he  wished  the  finished  piece  to  have. 
This  he  carried  over  to  the  works  in  person.  The  manager 
said,  'Not  only  are  we  unable  to  make  this  piece,  but  the  man 
does  not  live  who  can  make  it.'  The  engineer  said,  'May  I 
have  the  use  of  a  forge?'  This  was  granted,  and  all  the  ex- 
pert blacksmiths  of  the  place  gathered  around  him  to  see  this 
greenhorn  of  an  amateur  make  a  fool  of  himself.  He  worked 
through  his  task  logically  step  by  step,  and  brought  out  the 
finished  piece  just  like  the  wooden  model.  He  was  then 
asked  by  the  manager,  'Did  you  ever  see  one  made?'  'No.' 
'Did  you  ever  see  one  like  it?'  'No.'  'How  did  you  know  one 
could  be  made,  and  where  were  you  taught  to  make  it?'  'I 
was  taught  the  principles  on  which  everything  is  made  at  the 
Massachusetts  Institute  of  Technology  in  Boston.'  At  this 
reply  the  manager  said,  'I  don't  believe  a  word  of  it.' 

"The  above  is  a  very  good  illustration  of  the  different  ways 
in  which  the  two  classes  of  minds  look  at  things.  The  trained 
scientific  mind  is  ready  to  undertake  anything.  The  rule  of 
thumb  man  will  go  as  far  as  he  sees,  but  his  imagination 
fails  him.  The  former  can  mentally  analyze  and  reconstruct, 
while  the  latter  can  do  only  what  he  has  been  taught. 

"The  use  of  the  shop  for  the  development  of  skill  and  im- 
agination is  well  illustrated  in  this  way:  The  teacher  of  forg- 
ing shows  the  pupil  in  successive  lessons  how  to  draw  a  piece 
of  iron,  how  to  make  a  piece  round  or  square,  how  to  punch 
an  eye,  how  to  make  a  weld,  how  to  make  an  offset  and  a 
rivet.  He  then  asks  his  pupil  to  make  a  pair  of  blacksmith's 
tongs.  The  answer  comes:  'But  I  can't.  I  never  did  such 
a  thing  in  my  life.'  The  teacher  is  inexorable,  and  the  pupil 
begins.  He  finds  to  his  surprise  that  the  task  before  him  is 
simply  a  grouping  together  of  a  series  of  steps,  each  of  which 
he  has  already  mastered.  The  first  tongs  a  good  student 
makes  will  compare  well  with  the  work  of  an  average  country 
blacksmith  who  has  had  years  of  experience." 

*  *     * 

A  practice  which  has  become  common  in  the  operation  or 
the  Pennsylvania  coal  mines  is  to  return  dust  and  culm  to  the 
worked-out  chambers,  instead  of  depositing  the  refuse  in  huge 
dumps  to  become  an  eye-sore,  a  constant  menace  from  fire,  and 
a  nuisance  generally.  It  is  not  generally  known,  however, 
that  this  practice  is  the  result  of  a  law  which  was  passed  to 
prevent  the  contamination  of  the  streams  and  rivers  by  dump- 
ing the  culm  and  dust  into  them,  as  was  the  former  practice. 
The  benefits  of  the  new  practice  are  at  least  twofold:  the 
refuse  is  no  longer  a  trouble  to  any  one.  and  being  restored  to 
the  worked-out  chambers  it  prevents,  to  a  large  degree,  the 
settling  and  surface  changes  that  are  the  inevitable  result  of 
worked-out  mines  after  the  timbers  begin  to  rot  away. 

*  F'^''''"^'  ^''o™  "The  Relation  Between  Technical  Education  and  Indus- 
trial Progress,"  by  Robert  H.  Richards,  in  Technologv  Quarterly  for 
June,  1906. 


THE  DESIGN  OF  BEARINGS.— 2. 


OIL  GROOVING. 
FORREST  E.  CABDULLO. 

The  mechanical  arrangement  of  the  box  and  journal  may 
tend  either  to  preserve  or  destroy  the  lubricating  film.  Both 
should  he  perfectly  round  and  smooth,  the  box  a  trifie  larger 
in  diameter  than  the  journal.  The  allowance  commonly  made 
for  the  "running  fit"  of  the  box  and  shaft,  is  about  0.0005 
(D  +  1)  inches,  where  D  is  the  nominal  diameter  of  the  shaft 
in   inches.     Some   manufacturers   of  fast   running  machinery 


Fig.  1.    Sectlo 

make  the  diameter  of  the  box  exceed  that  of  the  shaft  by 
nearly  twice  this  amount.  The  oil  should  be  introduced  at 
that  point  where  the  forces  acting  tend  to  separate  tho  shaft 
and  box.  At  this  point  grooves  must  be  cut  in  the  surface  of 
the  box,  so  as  to  distribute  the  lubricant  evenly  over  the 
entire  length  of  the  journal.  Having  been  so  introduced  and 
distributed,  the  oil  will  adhere  to  the  journal,  and  he  carried 
around  by  it  as  it  revolves  to  the  point  where  it  is  pressed 


— tT't- 


Figr.  2.    Developnaent  of  Cap  showingf  Oil  Grooving  and 
Counterboring. 

against  the  box  with  the  greatest  force,  thus  forming  the 
lubricating  film  which  separates  the  rubbing  surfaces.  The 
supply  of  lubricant  thus  continually  furnished,  and  swept 
up  to  the  spot  where  it  is  needed,  must  not  be  diverted  from 
its  course  in  any  way.  A  sharp  edge  at  the  division  point  of 
the  box  will  wipe  it  off  the  journal  as  fast  as  it  is  distributed, 
or  a  wrongly  placed  oil  groove  will  drain  it  out  before  it  has 
entirely  accomplished  its  purpose. 


Fig.  3.    Development  of  Lower  Half  of  Outboard  Bearing. 

An  important  matter  in  the  design  of  bearings  is  the  cut- 
ting of  these  oil  grooves.  They  are  a  necessary  evil,  and 
should  be  treated  as  such,  by  using  as  few  of  them  as  possible. 
They  serve,  first,  to  distribute  the  lubricant  uniformly  over 
the  surface  of  the  journal,  and  second,  to  collect  the  oil  which 
would  otherwise  run  out  at  the  ends  of  the  bearing,  and 
return  it  to  some  point  where  it  may  again  be  of  use.  As 
generally  cut,  oil  grooves  have  two  faults;  first,  they  are  so 
numerous  as  to  cut  down  to  a  serious  extent  the  area  of  the 
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bearing,  and  second,  they  are  so  located  as  to  allow  the  oil 
to  drain  out  of  the  bearing.  Let  us  take  an  ordinary  two-part 
cap  bearing  such  as  the  outboard  bearing  of  a  Corliss  engine, 
and  see  how  it  is  best  to  cut  vhe  grooves. 

One  of  these  bearings,  as  commonly  made  by  good  builders, 
is  shown  in  Fig.  1.  The  oil  is  supplied,  drop  by  drop,  through 
a  hole  in  the  cap.  If  there  were  no  oil  grooves,  only  a  narrow 
band  of  the  shaft  revolving  immediately  under  this  hole 
would  be  reached  by  the  oil.  If,  now,  we  cut  a  shallow  groove 
in  the  cap,  lengthwise  of  the  bearing,  and  reaching  almost,  but 
not  quite,  to  the  edges,  the  oil  will  be  enabled  to  reach  every 
part  of  the  revolving  surface.     To  this  groove  we  sometimes 


Pig.  4.    Face  of  Crosshead  Slippi 


add  two,  as  shown  by  the  dotted  lines  In  Fig.  2,  which  shows 
the  inner  surface  of  the  cap  as  being  unrolled,  and  lying  flat 
on  the  paper.  No  series  of  grooves  can  be  cut  in  the  box 
which  will  distribute  the  oil  as  well  or  as  thoroughly  as  those 
shown,  and  they  should  always  be  used  in  the  caps  of  such 
bearings  in  preference  to  any  others. 

Having  distributed  the  oil  over  the  revolving  surface,  our 
next  care  must  be  to  see  that  it  is  not  wiped  off  before  it 
reaches  the  point  for  which  it  was  intended.  Accordingly, 
we  should  counterbore  the  box  at  the  joint  in  such  a  way  as 
to  make  a  recess  in  which  the  surplus  oil  may  gather,  and 
which  will  further  assist  when  necessary  in  distributing  the 
lubricant.  This  counterbore  should  extend  to  within  %  or 
%  inch  of  the  ends  of  the  bearing,  as  slio'mi  in  Fig.  1. 

When  the  oil  is  supplied  through  the  cap,  grooves  for 
the  distribution  of  the  oil  should  not  be  cut  in  the  bottom 
half  of  the  bearing,  since  they  will  only  serve  to  drain  the 
bearing  of  the  film  of  oil  formed  there.     The  oil  film  is  under 


Fig.  6.     Section  showing  the  Bend- 
ing   of  a  Crankpin  and    Consequent 
Grooves.  Unequal  Wear  ot  the  Box. 

great  pressure  at  this  point,  and  naturally  tends  to  flow  away 
when  any  opportunity  is  offered.  If  left  to  its  own  devices, 
part  of  it  will  squeeze  out  at  the  ends  of  the  bearing  and  be 
lost.  In  order  to  save  this  oil,  shallow  grooves,  parallel  to 
the  ends  of  the  bearing  may  be  cut  in  the  lower  box,  as 
shown  in  Figs.  1  and  3.  Their  office  is  to  intercept  the  oil 
which  would  flow  out  at  the  ends,  and  divert  it  to  the  counter- 
bored  recesses,  where  it  can  again  be  made  of  use.  These 
are  the  only  grooves  that  should  ever  be  used  in  the  lower 
half  of  a  two-part  bearing,  and  they  should  only  be  used  in 
the  larger  sizes. 

Two  classes  of  bearings  which  may  well  be  made  without 
oil  grooves  are,  first,  the  crosshead  slippers  of  engines,  and 
second,  crankpin  boxes.     The  crosshead  slipper  should  have  a 


recess  cut  at  each  end,  in  the  same  way  as  the  counterboring 
of  the  two-part  box,  as  shown  in  Fig.  4.  To  this  is  sometimes 
added  the  semi-circular  groove  shown  in  dotted  lines,  which 
does  no  harm,  although  it  is  unnecessary.  The  best  way  to 
oil  a  crankpin  is  through  the  pin  itself.  In  the  case  of  over- 
hung pins,  a  hole  is  drilled  lengthwise  of  the  pin  to  its  center. 
A  second  hole  is  drilled  from  the  surface  of  the  pin  to  meet 
the  first  one.  A  shallow  groove  should  now  be  cut  in  the  sur- 
face of  the  pin,  parallel  to  its  axis,  and  reaching  almost  to 
the  ends  of  the  bearing,  as  shown  in  Fig.  5.  No  grooves 
should  be  cut  in  the  boxes,  but  the  edges  where  they  come 
together  should  be  counterbored. 

As  much  care  and  attention  should  be  given  to  the  oil 
grooving  as  to  the  size  of  a  bearing,  yet  it  is  a  matter  often 
left  to  the  fancy  of  the  mechanic  who  fits  it.  The  purpose  of 
the  grooves,  to  distribute  the  oil  evenly,  should  ever  be  kept 
in  mind,  and  no  groove  should  be  cut  which  does  not  accom- 
plish this  purpose,  except  it  be  to  return  waste  oil  to  where 
it  may  again  be  of  use.  Most  bearings  that  I  have  seen  have 
too  many  grooves.  So  far  from  helping  the  lubrication,  they 
generally  drain  the  oil  from  where  it  is  most  needed.  Use 
them  sparingly. 

OLD  AND  HEAVY  MACHINE  TOOLS  IN  BOSTON 
NAVY  YARD. 

H.  P.  FAIRFIELD. 

The  cuts  accompanying  this  article  are  of  machines  that 
interest  me  from  several  points  of  view.  The  first  is  that  of 
their  age.  To  any  one  interested  in  the  mechanical  progress 
of  our  country,  even  medium  age  in  a  machine  has  its  lesson. 
The  second  point  of  interest  is  their  size,  and  they  are  cer- 
tainly large,  even  in  this  day  of  large  machines.     Then  again. 


Fig.  1.  Lathe  with  Head.  Cr 
by  Seth  Wilmarth.  Built  at 
inches;  Bed,  60  feet  long. 

some  of  them  are  interesting  to  New  England  machinists  and 
designers  as  representing  the  state  of  the  art  as  developed  by 
two  or  three  firms  which  at  that  time  undoubtedly  led  the 
woi'ld  in  good  machine  practice  and  design.  A  prominent 
machine  designer  and  builder  recently  made  the  remark  that 
in  many  respects,  notably  the  distribution  of  material  and 
completeness  of  mechanisms,  they  would  compare  most  favor- 
ably with  like  machines  of  to-day.  I  am  told  that  these  ma- 
chines were  built  and  set  up  at  the  close  of  the  Civil  War  In 
preparation  for  the  expected  increase  in  powers  in  marine 
work,  particularly  as  relates  to  war  vessels.  "While  the  growth 
occurred,  as  prophesied,  it  was  not  along  the  lines  prepared 
for.  Instead  of  a  cylinder  of  enormous  bore  and  great  length 
of  stroke,  the  development  of  energy  was  divided  among  sev- 
eral cylinders,  relatively  smaller  in  size  and  the  engine  frame 
work  was  and  is  built  along  like  lines.  While  the  engine  as  a 
whole  is  enormously  powerful  and  massive,  the  individual 
parts  are  each  of  a  size  that  renders  it  possible  for  them  to  be 
made  or  repaired  in  machine  tools  not  excessively  large.  These 
machines  have  therefore  never  been  in  so  active  a  use  as  it 
was  expected  that  they  would  be.  They  are  thus,  to  a  great 
extent,  obsolete  and  must  eventually  make  way  for  other  ma- 
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Fig  2.  Boring-  Mill.  Built  by  Bement  &  Dougherty 
iQdustrial  Works.  Philadelphia,  Pa.  "Will  swing  12 
feet  across  and  9  feet  6  Inches  high.  Provided  with 
Drilling  Head. 


Fig.   3.     Slotter. 
pany,   Builders,  N. 


at  Worcester, 


Fig.  4.  Radial  Drill.  Built  in  1868  by  Lowell  Ma- 
chine Company.  Distance.  Center  of  Spindle  to  Col- 
umn,  12  feet  4  inches.  WUl  Operate  on  Work  10 
feet  high. 
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Fig.  5.  Slotter.  Boston  Machine  Co.  Designers 
and  Builders.  Boston,  Mass..  1868.  Thirty-six-lnch 
stroke;  Cross-feed.  42  inches;  Longitudinal  Peed. 
72  incnes.  Also  has  Rotating  Peed.  Admits  Work 
48  inches  high. 


ehinery.  not  on  account  of  their  design 
so  much  as  their  over-size  for  the  re- 
quired use. 

To  illustrate  the  quality  of  the  work- 
manship in  these  old  shops  an  incident 
that  occurred  when  Mr.  Whitworth  made 
his  visit  to  this  country  may  be  related. 
During  his  call  at  the  old  Boston  Machine 
Co.'s  office,  he  exhibited  two  small  blocks 
which,  when  carefully  cleaned  and  twist- 
ed together  to  force  out  the  air,  would  lift 
one  another.  In  the  shops  of  the  Boston 
Machine  Co.  were  two  large  surface  plates 
used  to  test  scraped  work  upon  and  the 
superintendent  knew  these  to  be  about 
right.  He  therefore  asked  his  visitor  into 
the  shop,  and  by  means  of  a  crane  placeJ 
one  of  the  large  plates  upon  the  other. 
After  the  top  plate  had  been  worked 
around  to  expel  the  film  of  air,  hoisting 
upon  the  upper  brought  both  as  one  piece, 
and  as  the  Westerners  say,  "called  the 
bluff."  While  it  was  to  be  expected  that 
the  result  would  be  just  as  it  proved  it  did 
rather  discount  the  pretty  pieces  wrapped 
in    tissue.     Pure    manual    skill    probably 


Des ifnL  hi  T^  John  Roach  &  Son.  Morgan  Iron  Works,  N.  T.,  1868. 
^ThI^os,'^^-  ?'*"'■  Z^e'^e  feet  1  inch  between  Housings.  Bed  V  feet 
wide,  25  Inches  long.    Will  admit  12  feet  under  the  Ball 


Pig  8.  Planer.  Built  by  Boston  Machine  Company,  Boston,  Mass., 
1367.  Eight  feet  1  Inch  between  Housings.  Bed.  5  feet  wide,  19  feet 
long.    Will  take  8  feet  4  inches  under  Rail. 
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reached  its  highest  tide  in  both  the  machine  shop  and  draft- 
ing room  at  about  the  sixties. 

These  machines  have  for  the  most  part  remained  idle  for 
years,  and  are  now  being  broken  up  whenever  the  room  they 
occupy  is  needed.  I  trust  that  the  publication  of  the  photo- 
graphs will  bring  out  the  history  of  the  several  firms  that 
built  the  machines  illustrated  and  lead  to  others  being  shown. 


CENTRIFUGAL  PUMPS.* 

Obviously  the  best  way  to  consider  centrifugal  pumps  is  to 
compare  them  with  their  competitors,  reciprocating  pumps. 
In  the  centrifugal  pumps  we  have  no  shock  or  water  hammer 
because  the  liquid  is  always  in  motion  and  the  flow  is  un- 
ceasing, no  air  chamber  being  required  to  provide  smooth  op- 
eration. In  the  first  place  the  efficiency  of  the  centrifugal 
pump  is  very  nearly  equal  to  that  of  the  reciprocating  type, 
and  especially  so  when  the  centrifugal  type  is  direct  connected 
to  either  an  engine  or  a  motor.  Durability  of  the  centrifugal 
pump  is  another  feature;  if  we  consider  an  equal  expenditure 
of  repairs  being  made  on  each  machine,  for  ten  years  of  ser- 
vice, the  efficiency  of  the  reciprocating  pump  would  be  very 
low,  whereas  the  efficiency  of  a  centrifugal  pump  would  be 
maintained  because  the  only  wearing  parts  are  the  bearings, 
which  are  lubricated  with  oil-rings  and  require  very  infre- 
quent replacement.  Compare  this  with  the  wearing  out  of  the 
water  cylinder  linings  of  the  reciprocating  pump.  The  cen- 
trifugal pump  can  handle  gritty  or  acid  liquids,  and  as  it  has 
no  valves  it  can  also  handle  water  containing  pulp  or  slime. 
The  speed  of  the  centrifugal  pump  is  so  high  that  it  may  be 
direct-connected  to  a  motor  or  engine,  whereas,  the  recipro- 
cating pump  must  be  geared  either  through  one  or  two  speed 
combinations,  with  the  attendant  loss  of  power  and  resulting 
noise.  Due  to  its  higher  speed  the  centrifugal  pump  also 
occupies  less  space  for  a  given  capacity,  and  particularly  in 
mine  work  this  is  an  important  feature. 

Centrifugal  pumps  may  be  divided  into  two  distinct  types, 
namely,  the  volute  type  and  the  turbine  type.  While  the 
volute  type  is  more  practical  for  lower  heads,  and  where  maxi- 
mum efficiency  is  not  absolutely  necessary,  the  second,  or  tur- 
bine type,  is  used  where  high  heads  and  maximum  efficiency 
are  required.  In  general,  we  may  say  that  the  turbine  pump 
will  require  about  ten  per  cent  less  horsepower  for  a  given 
head  and  water  quantity  than  the  volute  pump  under  the 
same  conditions,  and  while  either  type  of  pump  may  be  built 
to  compound  two  or  more  stages,  it  is  almost  universal  prac- 
tice to  use  only  the  turbine  type  for  compound  units,  for  aside 
from  a  somewhat  higher  efficiency  result,  it  lends  itself  more 
readily  to  a  compact,  mechanical  arrangement.  All  types  of 
centrifugal  pumps  consist  of  two  essential  elements,  first,  the 
rotating  impeller  which  receives  the  water  entering  at  the 
inlet,  and  second,  a  stationary  water  way  contained  in  the 
outer  shell,  which  receives  the  water  thrown  from  the  end  of 
the  impeller.  In  the  design  of  these  two  elements  rests  the 
secret  of  the  success  of  the  pump  and  the  percentage  of  effi- 
ciency obtained.  If  the  water  were  received  from  the  inlet 
directly  into  the  impeller  without  its  course  being  changed  by 
following  a  curve  of  the  proper  proportions,  a  large  loss  of 
power  would  result;  secondly,  if  the  water  were  discharged 
from  the  impeller  directly  into  a  large  chamber,  the  efficiency 
of  the  pump  would  be  very  low,  as  the  kinetic  energy,  or 
velocity  of  the  water,  would  be  entirely  lost.  The  greater 
portion  of  this  kinetic  energy,  or  velocity,  is  used  by  directing 
the  water  into  a  throat  and  volute,  or  a  diffusion  ring.  The 
throat,  or  diffusion  ring,  is  merely  an  expanding  water  way 
which  allows  the  velocity  of  the  water  to  be  decreased  grad- 
ually. The  proper  proportion  of  the  throat  and  the  correct 
curve  for  the  vanes  in  the  diffusion  rings  are  the  result  of 
many  tests  covering  several  years.  It  may  be  stated  without 
exception  that  the  general  form  of  the  volute,  or  passage  way 
in  which  the  water  finally  finds  its  way  to  the  outlet  of  the 
pump,  is  that  of  an  Archimedes  spiral,  that  is,  the  cross-sec- 


•  This  article,  contributed  by  the  Buffalo  Steam  Pump  Co..  Buffalo. 
N.  T.,  may  be  supplemented  with  tables  of  capacities  of  their  centri- 
lugai  pumps  giving  the  cubic  feet,  gallons,  revolutions  per  minute  and 
other  data  for  heads  varying  from  5  to  100  feet  which  will  be 
fonnd  in  a  free  booltlet  issued  by  the  company.  These  tables  cover 
velocities  in  the  discharge  pipe  of  from  12  to  15  feet  per  second. 


ticn  increases  in  an  arithmetic  ratio  up  to  the  full  area  of  the 
pump  discharge. 

To  further  draw  a  comparison  between  reciprocating  direct- 
acting  and  centrifugal  pumps,  we  may  note  the  three  chief 
variables,  viz.,  head,  volume,  and  speed.  Given  any  constant 
head,  the  volume  and  speed  are  proportional,  though  not  a 
simple  function.  A  direct-acting  pump,  however,  has  a  capaci- 
ty or  volume  directly  proportional  to  the  number  of  revolu- 
tions. For  any  constant  volume  the  speed  required  to  operate 
the  pump  is  a  function  of  the  square  root  of  the  head,  while 
if  we  consider  the  speed  constant,  and  note  the  effect  of 
changing  volume  and  speed,  we  shall  find  that  their  relations, 
though  similar  to  that  occurring  with  constant  head,  differ  in 
that  a  greater  change  takes  place  in  the  volume  for  a  change 
of  head,  and  also  that  the  variations  are  in  the  opposite  di- 
rection. This  will  be  readily  appreciated  when  it  is  remem- 
bered that  the  water  horsepower  must  be  approximately  con- 
stant. 

If  !/..  =  the  peripheral  speed  of  runner  in  feet  per  second, 
iy  =  the  head, 

y=:the  velocity  in  feet  of  the  water  in  the   discharge 
pipe, 
then  Wj  =  \/b  H  +  a  V^  +  a  V,  where  a  and  b  are  constants. 

H  =  0.031  K  X  {tt2-  -  u^X  V  X  cot  a. 
in  which  K  is  a,  constant  and  a  the  angle  of  the  blade  at  the 
circumference  of  the  impeller. 

H  =  head. 

If  the  water  be  gritty  or  contains  solid  matter  of  any  nature, 
we  cannot  select  the  usual  speed,  owing  to  the  excessive  wear 
which  would  result  if  the  pump  were  running  at  as  high  a 
speed  as  with  clear  water.  This  is  one  of  the  most  important 
considerations — limiting  the  speed  of  the  pump — and  is  the 
factor  which  governs  the  capacity  of  dredging  pumps.  One 
way  of  providing  for  a  lower  rotative  speed  is  to  build  the 
pump  in  two  or  more  stages — thus  dividing  the  R.  P.  M.  by 
2.  3,  4,  etc.  Though  up  to  this  time  no  pumps  in  this  country 
have  been  constructed  containing  more  than  eight  stages  It 
seems  entirely  feasible  to  build  them  with  more. 


The  Schenectady  plant  of  the  American  Locomotive  Co. 
completed  the  company's  40.000th  locomotive  in  November, 
1906.  This  number  includes  the  total  output  of  the  ten  con- 
stituent companies  owned  and  controlled  by  the  American  Lo- 
comotive Co.,  namely:  Schenectady  Locomotive  Works,  Schen- 
ectady, N.  Y. ;  Brooks  Locomotive  Works,  Dunkirk,  N.  Y. ; 
Pittsburg  Locomotive  Works,  Pittsburg,  Pa.;  Rhode  Island 
Locomotive  Works,  Providence,  R.  I.;  Richmond  Locomotive 
Works,  Richmond,  Va.;  Rogers  Locomotive  Works,  Paterson, 
N.  J.;  Dickson  Locomotive  Works,  Scranton,  Pa.;  Locomotive 
&  Machine  Co.,  Montreal,  Canada;  Cooke  Locomotive  Works, 
Paterson,  N.  J.;  Manchester  Locomotive  Works,  Manchester, 
N.  H.  The  oldest  company  represented  is  the  Rogers  Loco- 
motive Works,  founded  in  1831.  The  first  locomotive  built 
by  Rogers  was  the  Sandusky,  for  the  Mad  River  &  Lake 
Erie  R.  R.  Co.  in  1837.  The  40,000th  locomotive  is  one  of 
two  Cole  balanced  compounds,  built  for  the  Northern  Pacific 
R.  R.  They  are  of  heavy  design,  the  weight  in  working 
order  being  240,000  pounds;  on  the  drivers  157,000  pounds; 
and  the  total  weight  of  engine  and  tender,  380,500  pounds. 
Both  locomotives  of  the  order  are  equipped  with  the  Walsch- 

aerts  valve  gear. 

*     *     * 

In  the  article  on  the  new  Engineering  Building  of  the  Uni- 
versity of  Pennsylvania  which  appeared  in  the  engineering 
section  of  the  December  issue,  mention  was  made  of  the  forge 
shop  equipment  including  a  250-pound  steam  hammer.  It 
should  have  been  mentioned  that  this  hammer  was  furnished 
at  cost  to  the  University  by  the  Erie  Foundry  Co.,  Erie,  Pa. 


A  correspondent  of  Power  publishes  the  following  amusing 
letter,  received  from  one  in  Montana,  who  had  been  solicited 
to  buy  a  kerosene  engine  and  electric  generator  outfit: 
"Messrs.:  Your  power  may  do  when  we  get  that  cheap,  good- 
natured  alcohol.  Not  now  with  kerosene  at  30  cents  per  gal- 
lon." 
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FRICTION  COUPLINGS  FOR  HOISTING 
MACHINERY. 

C.  F.  BLAKE. 

In  the  operation  of  power  cranes  it  is  important  tliat  cer- 
tain motions  may  be  placed  in  gear  -svitliout  stopping  tlie  mo- 
tor. This  is  accomplished  by  friction  clutches,  in  which  one 
portion  is  keyed  to  the  shaft,  while  the  other  is  connected  to 
the  member  to  be  driven.  Arrangement  is  made  to  thrust  the 
two  portions  of  the  clutch  together,  and  lock  them  in  power- 
ful  frictional   engagement.     The  friction   coupling  is   the   re- 


.  and  Theory  of  Cone  Friction 

verse  of  the  friction  brake  in  general  principles,  and  many 
such  couplings  are  made  on  the  principle  of  the  Weston  brake. 
There  are  numerous  patented  friction  couplings  on  the  mar- 
ket more  or  less  adapted  to  crane  work,  according  to  the  de- 
mands of  the  designer.  In  selecting  a  coupling  it  is  well  to 
make  provision  for  placing  a  band  brake  on  the  shell  of  the 
loose  part  connected  to  the  member  to  be  driven,  as  this  often 
becomes  a  great  convenience.  The  design  of  the  Weston  coup- 
ling may  be  readily  accomplished  by  reference  to  the  formulas 
for  the  Wleston  brake  in  the  October,  1906,  issue. 


If  it  is  desired  to  set  the  clutch  with  the  machinery  at  rest 
we  have  the  following  formulas*: 

T 
N  =  Tcosec  {a  +  e)  = 


sin  (o 


») 


P  =  M  A'  = 


AcT 


sin  (o  +  6) 

y.  T  R 
M  =  PB= 

sin  (a  4-  e) 

Since  It  is  the  purpose  of  the  friction  clutch  to  engage  while 
the  machinery  is  in  motion,  it  is  usually  unnecessary  to  set 
the  clutch  while  at  rest,  and  therefore  the  statical  friction 
need  not  be  considered,  and  the  formulas  become: 


N^  ■ 


M: 


As  to  the  angle  7  authorities  differ,  making  it  all  the  way 
from  two  to  ten  degrees.  Reuleaux  makes  it  ten  degrees.  For 
the  remainder  of  the  dimensions  the  following  values  may  be 
used: 


e—  0.3d  +  Clinch. 
fc  =  0.2d  +  0.3  inch. 
g  =  0.Sdto2d. 
I»  =  1.8(Z  +  0.5  inch. 
F  =  2d. 
m  =:  2d. 
n^dto  1.5d. 


A  =  idtoSd. 

f  =  0.2(J  + 0.1  inch. 
B  —  A—  (2f -f  0.257  inch). 

h=z2d  +  linch. 

C  =  0.5(7. 

a  =  O.Zd  +  0.3  inch. 

b  =  OAd  +  0.4  inch. 

A  form  of  this  clutch  frequently  seen  is  shown  in  Fig.  2. 
The  drum  D,  loose  on  the  shaft,  carries  the  wood  friction  cone 
W  which  engages  with  the  gear  cone  C  keyed  to  the  shaft, 
the  two  being  disengaged  by  the  spring  S,  and  engaged  by 
moving  the  drum  on  ihe  shaft  as  follows: 

The  shaft  box  B  carries  a  cap  E  in  which  is  a  screw  stud  A 
in  a  babbitted  nut  b.  This  stud  is  in  contact  with  one  end  of  a 
rod  L  in  the  shaft,  the  other  end  of  which  is  in  contact  with 
the  cross  key  fc,  movable  lengthwise  in  the  shaft.  The  collar 
C  having  slots  to  receive  the  cross  key,  is  placed  between  the 


~""3— :  ".'^M 


y/zv/y/y.'/MV/Mjiy/y^^^^^ 


Fig.  2.    Cone  Friction  Coupling  Applied  to  Spool  of  Hoisting  Machine. 


The  cone  coupling  will  be  understood  by  reference  to  Fig.  1. 
The  left-hand  portion  carrying  the  wood  friction  is  keyed  to 
the  shaft  by  a  feather,  while  the  right-hand  portion  carrying 
the  gear  is  loose  on  the  shaft,  and  must  be  bushed  and  backed 
against  a  collar  to  resist  the  end-thrust  when  engaging  the 
coupling. 

Let  M  =  the  torsional  moment  in  inch-pounds  transmitted 
through  the  coupling, 
J,'  =  the  total  normal  pressure  between  the  conical  sur- 
faces, 
P  =  the  tangential  force  at  radius  R. 
T  =  the  engaging  pressure  on  the  loose  portion, 
(i  =  tan  e  =  coeflBcient  of  friction. 


cross  key  and  the  drum  hub..  A  partial  turn  of  the  stud  A 
by  means  of  a  crank  or  lever,  will,  through  the  rod  L,  move 
the  cross  key,  and  with  it  the  drum,  lengthwise  on  the  shaft, 
thus  engaging  the  friction  cones  W  and  C.  A  split  collar  n  is 
placed  on  the  end  of  the  shaft  to  prevent  end  motion  from 
the  thrust  of  the  shaft  stud. 


•The  angle  of  repose  of  the  materials  composins  the  friction  siir- 
f.ices  represented  by  6  enters  into  the  equations  for  coupling  at  rest 
for  the  obvious  reason  that  the  normal  pressure  exerted  on  the 
conical  surface  depends  upon  the  efficiency  of  tbe  wedge  action  o'  *"' 
cone.  But  for  coupling  when  one  part  is  in  motion  the  statical  fric- 
tion of  the  clutch  surfaces  is  not  considered,  as  then  the  resistance 
to  endwise  motion  of  the  cone  becomes  practically  zero  so  far  as 
frictional  resistance  to  engagement  is  concerned.  This  is  illustrated 
by  the  ease  with  which  a  shaft  may  be  shifted  longitudinally  wnen 
running,  although  perhaps  carrying  a   load  of  many  tons. — Editob. 
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A  SKEW  BEVEL  GEAR  MODEL. 

JOHN  F.  ARTHUR. 

In  the  gear  model  shown  in 
Fig.  1,  we  have  two  shafts  at 
right  angles  to  each  other  in 
■  planes  about  1%  inch  apart, 
connected  at  their  intersection 
with  the  normal  to  the  two 
planes  by  a  pair  of  spiral  gears, 
and  at  their  outer  extremi- 
ties by  a  pair  of  approximate 
skew  bevel  gears.  It  is  not 
possible  to  show  the  condition 
in  the  cut,  but  if  the  eye  be 
placed  at  the  outer  end  of  a 
tooth  of  one  of  the  bevel  gears, 
it  will  be  seen  that  there  is 
a  corresponding  tooth  of  the 
spiral  gear  on  the  same  shaft  directly  in  line  with  it,  and 
Jnclined  at  the  same  angle  with  the  axis.  In  other  words, 
straight  teeth  might  be  drawn  from  the  outer  edge  of  the 
bevel  gear  to  the  central  spiral  gear,  filling  all  the  space  be- 
tween them.  The  pitch  surface  on  which  these  teeth  would 
have  to  be  made,  though  they  are  themselves  straight,  would 
not  have  a  straight  cross  section  but  would  be  in  the  form  of 
a  hyperboloid.  To  illustrate  the  nature  of  the  pitch  surfaces 
required  for  a  pair  of  skew  bevel  gears,  I  have  constructed 
and  show  herewith  a  pair  of  models  illustrated  in  Figs.  2 
and  3. 

To  a  U-frame  of  strap  iron  are  fastened  by  clamp  bolts  and 
wing  nuts  the  two  wooden  disks  shown,  these  disks  having 


John  F.  Arthur. 


amount  as  will  bring  a  string  of  one  model  coincident  with  a 
string  of  the  other.  With  the  axes  fixed  in  these  positions 
the  two  models  might  be  revolved,  when  each  string  in  turn 
during  a  complete  revolution  would  coincide  with  a  corre- 
sponding string  on  the  other  model.  The  greater  the  angular 
displacement  of  the  adjustable  disks  the  greater  will  be  the 
angle  which  the  axes  of  the  two  models  make  with  each  other 
in  parallel  planes.  If  the  pitch  diameters  of  the  disks  are 
greater  than  the  distance  between  them  a  point  will  be 
reached,  as  shown  in  Fig.  2,  when  enough  twist  has  been 
given  each  of  the  movable  disks  to  bring  the  axes  of  the  two 
models  at  right  angles  when  they  are  put  together  with  cor- 
responding strings  coincident.  When  in  this  condition,  the 
outline  of  the  surface  generated  by  the  strings  as  the  model 
is  rotated  about  its  axis  gives  the  hyperboloid  or  pitch  sur- 
face on  which  it  would  be  necessary  to  place  teeth  In  the 
model  shown  in  Fig.  1,  if  it  were  desired  to  fill  up  the  space 
included  between  the  spiral  gear  and  the  bevel  gears.  The 
shape  of  this  surface  will  be  understood  from  the  left-hand 
view  in  Fig.  3,  where  one  of  the  two  models  of  Fig.  2  is  shown 
separately. 

This  hyperboloidal  surface  may  be  understood  by  consider- 
ing another  method  of  generating  it.  If  we  take  between  the 
centers  of  a  lathe  the  wooden  cylinder  A  B  C  D  as  shown  by 
the  dotted  lines  in  Fig.  4  and  feed  into  it  a  Itnife  blade  E  set 
at  an  angle  as  shown,  this  knife  blade  would  generate  a  spool 
shaped  solid  having  the  outline  indicated,  and  its  exterior  sur- 
face would  be  a  hyperboloid.  The  mark  which  might  be 
made  by  pressing  with  the  knife  into  the  surface  of  this 
figure  when  generated,  the  blade  being  in  the  position  shown, 
would  represent  the  line  of  contact  between  this  solid  and 
another  one  generated  in  the  same  manner,  if  they  were  put 


Fig.  1 .    Two  Shafts  Connected  by  both  Splr&l  and  Skew  Bevel  Gears.  Fig.  2.    Model  mustratlng  Two  Skew  Bevel  Gear  Pitch  Surfaces  In  Contact. 


the  same  axis.  A  groove  is  turned  in  the  outer  face  of  each 
disk  close  to  the  outer  edge,  and  20  equi-distant  saw  cuts  are 
made  in  the  periphery  to  a  depth  sufficient  to  just  enter  the 
grooves;  this  construction  is  best  seen  in  Fig.  3.  An  endless 
elastic  cord  is  interwoven  in  the  saw  cuts,  being  prevented 
from  unloosening  and  falling  out  by  the  groove,  whose  lip 
makes  a  ledge  to  retain  it  in  place.  As  shown  in  Fig.  3,  in 
the  normal  condition  the  disks  are  so  arranged  that  the  elastic 
cords  are  all  stretched  parallel  with  the  axis.  A  model  in* 
this  condition  may  be  considered  as  representing  a  spur  gear 
of  20  teeth,  each  string  representing  a  tooth.  If  two  such 
models  be  placed  side  by  side  with  the  peripheries  of  the 
disks  tangent,  they  may  be  rolled  upon  each  other,  when  the 
strings  of  one  may  be  made  to  coincide  with  the  corresponding 
strings  of  the  other  as  they  revolve. 

If  now  the  left  hand  disk,  for  instance,  of  each  model  be 
unloosened  and  rotated  in  the  same  direction  through  a  given 
number  of  degrees,  the  two  models  may  again  be  placed  in 
contact  with  each   other  with   their  axes   askew  by  such  an 

John  F.  Abthiik.  secretary  of  the  Arthur  Co..  New  York  was  bom 
In  Glasgow,  Scotland-  1870.  The  family  came  to  the  United  States 
when  he  was  eighteen  months  old.  and  settled  in  New  York.  He  took 
up  the  machine  business  under  the  direction  of  his  father,  Mr.  James. 
Arthur,  and  went  through  a  regular  macliine  shop  training.  Mr. 
Arthur  is  a  machine  designer,  and  has  taken  out  several  patents  on 
devices  pertaining  to  the  business  of  the  concern,  which  is  largely 
gear  cutting.  He  has  alwa.vs  given  the  subject  of  gear  making  special 
attention,  and  has  constructed  a  number  of  Interesting  gear  models, 
besides  the  above,  to  illustrate  principles. 


together  with  their  curved  surfaces  tangent  to  each  other. 
This  line  may  also  be  taken  as  representing  one  of  the  strings 
in  the  model  just  described.  The  models  and  the  turning  lathe 
illustration  just  given  demonstrate  very  clearly  the  fact  that 
two  hyperboloidal  surfaces  properly  proportioned  will  touch 
each  other  on  a  straight  line  of  contact. 

While  the  set  of  gears  shown  in  Fig.  1  (in  combination  with 
the  string  model)  demonstrates  the  pitch  surface  required,  it 
has  not  been  given  teeth  which  accurately  fulfil  the  require- 
ments of  the  case.  The  spiral  gears  at  the  center,  instead  of 
having  curved  pitch  surfaces,  have  been  cut  with  cylindrical 
ones  which  theoretically  only  touch  at  a  single  point  in  the 
center.  With  a  little  use,  however,  they  wear  themselves  to 
an  indescribable  shape,  depending  on  the  material  of  which 
they  are  made,  and  this  shape  doubtless  approximates  the  skew 
bevel  action  required.  In  the  case  of  the  two  outer  bevel 
gears  accuracy  is  impossible,  since  the  teeth  slide  laterally 
on  each  other,  thus  bringing  different  pitches  in  contact,  the 
conditions  varying  constantly  between  the  times  of  entering 
and  leaving.  These  skew  bevel  gears  are  therefore  a  kind  of 
compromise  mechanism  which  will  transmit  a  moderate 
power,  but  must  be  cut  with  the  spaces  more  than  half  of 
the  pitch,  with  the  thickness  of  the  teeth  less  than  the  stan- 
dard by  the  same  amount. 

If  one  of   the   disks   in   the   model   shown   at   the   right   in 
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Fig.  3  is  turned  around  ISO  degrees,  we  bring  all  the  elastic 
strings  to  a  common  point  of  intersection  in  the  center,  thus 
altering  our  skew  bevel  hvperboloid  pitch  surfaces  until  they 
become  the  conical  pitch  surfaces  of  bevel  gears.  It  Is  of 
course  understood  that,  since  the  elastic  cord  used  has  a  sensi- 
ble thickness,  all  of  the  strands  cannot  be  brought  to  a  com- 
mon point  in  the  case  of  the  bevel  gear.  The  principle  illus- 
trated, however,  will  readily  be  grasped.    The  skew  bevel  pitch 


Fig,  3.    Models  set  to  show  Skew  Bevel  Gear  and  Spur  Gear  Pitch  Surfaces. 

surface  shown  in  Fig.  3  may  thus  be  altered  to  the  spur  gear 
pitch  surface  in  the  same  Fig.  or  the  bevel  gear  pitch  surface 
just  described,  all  the  intermediate  forms  being  hyperboloids. 
The  skew  bevel  gear  is  thus,  in  a  sense,  the  progenitor  of  all 
other  forms  of  gearing. 

[There  is  a  possible  form  of  tooth  which  may  be  given  to 
the  hyperboloid  pitch  surface,  so  nicely  shown  by  Mr.  Arthur, 
which  will  give  the  constant  angular  velocity  required  and 
will  permit,  as  well,  the  sliding  action  described  as  taking 
place  between  the  two  gears.  This  form  of  tooth,  invented  by 
Olivier,  is  described  in  Grant's  "Treatise  on  Gear  Wheels," 
paragraphs  175  and  176.  It  has  no  practical  use.  however, 
since  it  vanishes  to  infinitesimal  dimensions  at  the  smallest 
diameter  of  the  gear,  and  has  a  great  obliquity  of  action  at 
the  larger  diameters.    A  modification  of  this  form  of  tooth 


MAKING  SMALL  RELIEVED  GEAR  CUTTERS  IN 
THE  SLOAN  &  CHACB  SHOPS. 
The  machinist   who  has  been   accustomed   to  the  ordinary- 
run  of  work,  say  that  included  in  the  range  between  the  sew- 
ing machine  and  the  ocean  steamer,  is  likely  to  feel  himself 
better  acquainted  with  anything  between  these  two  extremes 
than  he  is  with  work  that  tends  toward  the  microscopic,  such 
as  the  making  of  tools  and  parts  for  clocks  and 
watches,  for  instance.    One  of  the  things  which 
aroused   the   particular    wonder   of   the   writer 
while   he   was   still    an   apprentice   to   the  ma- 
chinist trade,  was  the  minuteness  of  the  formed 
and  relieved  gear  cutters  which  he  saw   in  a 
clock  factory  to  which  he  had  made  a  casual 
visit.     Even  taking  for  granted  the  use  of  the 
magnifying  glass  in  making  these  cutters,  how 
could  the  hand  of  the  toolmaker  be  kept  steady 
enough  to  draw  correctly  the  proper  outline  or 
file  a  templet  or  form  tool  to  that  outline  after 
it    was    drawn?     With    this   perplexity   of   his 
apprentice  days  still  in  mind  it  was  with  re- 
newed  interest    that  he   watched   the   methods 
used  in  making  these  small  cutters  in  the  shops  of  the  Sloan 
and  Chace  Mfg.  Co.  at  Newark,  N.  J. 

In  the  first  place,  of  course,  there  is  no  direct  use  of  hand 
work  in  the  actual  forming  of  the  outline  of  the  cutter,  or 
the  form  tool  with  which  it  is  made.  That  is  to  be  expected, 
and  the  pantograph  idea  would  at  once  occur  to  a  mechanic 
as  being  the  most  suitable  principle  to  use  in  obtaining  cor- 
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Fig.  1.    A  Built-up  Form  Tool. 


Fig.  2. 


Fig.  4.    Generating  the  Hyperboloid  from  a  Straight  Line. 

•was  devised  and  tried  by  Mr.  Beale  of  the  Brown  &  Sharpe 

Mfg.  Co.,  but.  while  it  has  great  scientific  interest,  the  form 

tas  little  practical  value,   on  account  of  the   small  size  and 

-weakness  of  the  teeth  and  the  difficulty  of  generating  them. 

Considerable  information  is  given  in  the  book  referred  to  above 

in  relation  to  the  determination  of  hyperboloid  pitch  surfaces 

for  various  shaft  angles  and  velocity  ratios.     The  spiral  gear, 

however,  with  the  exception  of  the  worm  gear,  appears  to  be 

the  only  practical  solution  to  the  problem  of  connecting  by  a 

single    pair   of   gears    two   shafts    not    in   the    same    plane. — 

Editor.] 

*     *     * 

In  the  days  o£  our  forefathers,  when  rifle  balls  were  spher- 
ical, and  long,  cylindrical,  conical-headed  bullets  and  rifled 
barrels  were  undreamed  of,  the  gunsmith  adopted  a  curious 
but  convenient  method  of  designating  the  gage  or  diameter 
of  the  bore.  He  expressed  it  by  stating  how  many  bullets,  of  a 
size  that  would  fit  a  particular  musket,  would  go  to  make  a 
pound.  Thus,  a  10-bore  musket  would  be  one  of  such  a  bore 
that  ten  of  its  bulleis  would  go  to  make  a  pound  weight;  a 
16-bore  gun  would  be  one  whose  bullets  would  run  sixteen 
to  the  pound,  and  so  on.  Hence  we  get  the  anomaly,  that  the 
larger  denomination  musket  has  the  smaller  bore.  Although 
the  day  of  the  spherical  bullet  has  long  passed  away,  and 
the  only  smooth-bore  remaining  is  the  shotgun,  the  old  method 
of  designation  has  been  retained  until  the  present  time. — 
Scientific  American. 


rect  outlines  on  the  very  small  scale  which  has  to  be  used. 
The  way  in  which  the  pantograph  idea  is  applied,  however. 
Is  very  ingenious,  and  all  of  the  tools  used  in  the  produc- 
tion of  these  cutters  show  evidence  of  being  the  result  of 
thought  and  experience.  It  must  not  be  imagined,  however, 
that  these  machines  are  new.  They  are  none  of  them  new, 
some  of  them  being  as  old  as  twenty  years  or  more.  Their 
age,  however,  does  not  detract  from  their  interest,  and  their 


Pig.    3.    Pantograph  Machine  for  Lapping  Form  Tools. 

construction  and  operation  will  without  doubt  be  a  matter  of 
absolute  novelty  to  the  greater  number  of  the  readers  of 
Machinekt. 

Fig.  1  shows  the  form  tool  with  which  the  cutter  is  shaped 
and  Fig.  2  shows  the  general  type  of  cutter  produced.  .A.fter 
the  blank  has  been  turned  up,  angular  saw  cuts  are  made  in 
its  periphery  to  furnish  a  clearance  space  to  run  the  emery 
wheel  into  when  grinding.     The  ends  of  the  projecting  tooth 


January,  1907 


MACHINEEY. 


241 


thus  formed  are  then  finished  off  to  a  radial  line,  and  the 
blank,  with  the  general  outline  shown  in  the  cut,  is  ready  for 
the  relieving  lathe,  where  it  Is  formed  by  the  tool  in  Pig.  1. 
This  tool,  as  shown,  is  made  of  three  parts  held  together  by 
screws  a  a.  Of  these  three  parts,  b  and  d  are  identical  so  far 
as  the  shape  of  their  cutting  edges  is  concerned,  but  are 
reversed  in  form,  one  being  right-hand  and  the  other  left- 
hand.  At  c  is  a  filling  piece  which  forms  the  top  of  the  cut- 
ter and  separates  the  two  side  pieces  to  give  the  proper  width 


Fig.  4.    Top  View  of  Pantograph  Machine. 

to  the  top  of  the  cutter  and  the  bottom  of  the  tooth  space. 
Piece  c  is  made  by  direct  measurement;  in  forming  the  curved 
outlines  on  pieces  6  and  d,  the  pantograph  machine  comes 
into  play.  The  double-ended  design  of  the  tool  is  inherent 
in  the  construction  of  the  pantograph  machine,  and  gives  it 
the  advantage  of  a  double  life,  since  when  one  end  is  worn 
out  the  tool  may  be  reversed,  when  the  same  form  will  be 
found  at  the  other  end. 

The  construction  and  operation  of  the  pantograph  machine 
will  be  understood  from  the  photographs  which  are  repro- 
duced in  Figs.  3  and  4.  In  these  two  views  similar  parts 
have  been  given  the  same  reference  letters.  At  a  is  a  templet 
whose  edge  has  been  worked  out  to  the  desired  outline  for 
the  side  of  the  tooth  for  which  the  cutter  to  be  made  is 
intended.  This  outline  is  made  on  a  scale  of  10  to  1,  this 
reduction  being  gi-eat  enough  to  avoid  any  gi'eater  irregulari- 
ties than  would  be  produced  by  the  most  perfect  mechanical 
methods  possible.  Templet  a  is  fastened  to  a  sector  6,  which 
Is  in  turn  attached  to  a  shaft  c  and  may  be  rotated  with  it 
by  handle  e.  The  templet  a  bears  with  its  working  edge  upon 
another  plate  f  which,  as  handle  e  is  rocked  up  or  down, 
transmits  the  motion  received  to  the  reducing  lever  g,  which 
Is  pivoted  at  h.    At  a  point  one-tenth  of  the  distance  from  h 


to  the  bearing  point  on  the  plate  f  a  contact  pin  j  bears  upon 
the  lever,  this  contact  pin  giving  the  reduced  motion  due  to 
the  rotation  of  form  a  to  a  spindle  k,  driven  as  shown  by  a 
grooved  wheel  at  its  outer  extremity.  This  spindle  carries  on 
its  inner  end  a  lapping  plate  I  shown  in  detail  in  the  line 
cut  Pig,  5.  This  lap  has  its  plane  front  surface  charged  with 
diamond  dust  and  is  the  cutting  member  employed  in  shaping 
the  form  tool  blades.  To  the  further  extremity  of  rock  shaft 
c  is  attached  a  bracket  m  with  suitable  adjusting  slides.  This 
bracket  carries  a  second  revolving  spindle  n  driven  by  a 
round  belt  and  carrying  on  its  inner  end  the  chuck  o  which 
carries  the  two  blades,   b  and   d  of  Fig.   1,  which   are  to  be 


ground.  These  blades  are  held  in  transverse  slots  in  the  face 
of  the  chuck,  being  tightened  in  position  by  the  headless  set- 
screws  shown.  This  construction  will  be  more  plainly  under- 
stood by  reference  to  line  cuts  5  and  C.  It  will  now  be  evi- 
dent with  a  little  thought,  that,  with  the  machine  properly 
adjusted  and  the  lap,  tools,  and  templet  in  place  as  shown, 
if  spindles  fc  and  n  are  revolved,  the  handle  e  rocked  up  and 
down,  and  the  cross  slide  screw  p  fed  in  slowly,  the  out- 
line of  templet  a  will  be  reproduced  by  lap  I  on  tools  b  and  d 
on  a  scale  one-tenth  of  the  original.  The  intersection  of  the 
axes  X  and  y  in  Fig.  5  represents  the  center  line  of  the  rock 
shaft  c.  The  revolving  of  shaft  o  continues  this  form  In  a 
circular  direction  about  the  center  of  rotation  so  that  6  and  d 
practically  form  parts  of  a  circular  form  tool  which  may  be 
ground  in  the  same  way  that  a  circular  form  tool  is  without 
losing  shape.  The  tools  6  and  d  are  of  course  hardened  be- 
fore this  operation  is  performed.  Filling  piece  c  shown  in  Fig. 
1  is  simply  a  portion  of  a  plain  circular  disk. 

After  the  form  tool  has  thus  been  made  and  assembled,  a 
blank  for  the  cutter,  made  as  shown  in  Fig.  2,  is  placed  in 
the  relieving  machine  in  Pig.  7  where  the  outline  of  the  form 
tool  is  given  to  it.  All  the  motions  of  this  machine  are 
driven  from  pulley  a.  The  further  end,  not  shown,  carries 
the  first  of  a  train  of  change  gears  meshing  with  large  gear 
b.  These  change  gears  may  be  arranged  to  give,  if  the  cutter 
for  instance  is  to  have  twelve  teeth,  twelve  revolutions  of 
a  to  one  of  6.  Shaft  c  carries,  just  back  of  pulley  a,  a  cam 
which  acts  on  a  roller  at  the  further  end  of  lever  d.    This 


Fig.  7.    Relieving  Machine  for  Minute  Formed  Cutters. 

lever  has  pivoted  to  it  a  little  wedge  e  which  works  between 
stationary  roller  f  and  roller  g  which  is  fast  to  slide  h.  It 
will  thus  be  seen  that  a  suitable  in-and-out  motion  for  the 
relieving  of  the  teeth  is  given  to  slide  h  by  the  rotation  of 
pulley  a.  Slide  h  carries  the  tool  post  j  and  the  two  slides 
and  their  adjusting  screws  operated  by  handles  fc  and  I.  The 
tool  post  ;■  has  also  a  tipping  adjustment  controlled  by  thumb- 
screw m.  Form  tool  n,  made  by  the  process  previously  de- 
scribed, is  placed  in  the  tool  post  while  the  blank  is  held  at  o 
on  the  front  end  of  the  same  spindle  which  carries  dividing 
wheel  b.  The  operation  of  the  machine  and  the  various 
adjustments  of  which  it  is  capable  will  be  easily  understood 
from  the  cut. 

It  will  be  seen  that,  with  this  way  of  making,  the  only 
hand  work  involved  in  giving  form  to  the  cutter  is  that 
employed  in  shaping  the  outline  of  templet  a  in  Figs.  3  and  4, 
and  since  this  is  done  on  a  scale  ten  times  actual  size  there 
is  little  chance  for  error.  Of  course  the  various  adjustments 
have  to  be  intelligently  made.  For  instance,  in  the  panto- 
graph machine,  the  longitudinal  position  of  lap  I  must  be 
such  that,  when  bearing  plate  f  is  moved  into  the  center  line 
of  rock  shaft  c,  the  face  of  lap  I  will  also  pass  through  the 
same  center  line  or  be  coincident  with  axis  y,  shown  in  Fig.  5. 
To  provide  for  this,  plate  f  is  located  on  the  center  line  and 
a  circular  plug  milled  down  to  its  axis  is  inserted  in  a  holo 


242 


MACHINERY. 


January,  1907. 


at  the  further  end  of  shaft  e.  when  the  lap  is  adjusted  by  the 
nut  at  the  outer  end  of  shaft  k  until  it  is  exactly  in  contact 
with  it.  The  necessary  adjustments  will  suggest  themselves 
from  the  various  stops  and  screws  shown  in  the  cuts. 

Such  cutters  as  those  we  have  just  been  describing  will  do 
for  comparatively  coarse  gears  and  pinions,  for  use  in  the 
cruder  sorts  of  time-keeping  apparatus,  such  as  alarm  clocks, 
common  eight-day  clocks,  etc.  For  fine  watch  gears,  however, 
nothing  but  the  slow-cutting  single-tooth  fly  cutter  is  used. 
No  matter  how  painstakingly  a  multiple-tooth  cutter  may  have 
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Fig.  8.    Method  Of  Lapping  Fly  Cutters. 

been  made  and  mounted  in  the  machine  it  is  to  be  used  in,  it 
will  always  run  out  sidewise  more  or  less,  and  this  means 
that  the  width  of  the  space  will  not  be  a  constant  quantity. 
Each  time  the  cutter  is  removed  to  be  sharpened  or  each  time 
the  machine  is  set  up,  a  different  thickness  of  tooth  will  be 
cut.  This  error,  of  course,  does  not  appear  in  the  action  of 
the  fly  cutter  with  its  single  cutting  edge.  The  way  In  which 
the  pantograph  machine  is  used  to  make  a  fly  cutter  will  be 
understood  by  reference  to  the  line  cut  Fig.  8  and  the  halftone 
cut  of  the  lapping  machine  in  Fig.  9.  At  a  is  a  lap  with  its 
front  face  formed  to  the  required  tooth  curve.  To  give  it  the 
form  desired,  it  was  mounted  at  the  end  of  spindle  n  in  the 
place  occupied  by  chuck  o  in  Fig.  5.  The  tooth  curve  was 
transferred  to  it  in  the  same  way  that  the  cutters  are  shaped, 
the  action  of  lap  Z  on  this  second  lap  o  being  identical  with 
the  action  of  lap  I  on  ijladea  6  and  d.  Referring  again  to 
Figs.  8  and  9,  &  is  an  arm  swinging  in  a  horizontal  plane 
on  a  vertical  axis  at  the  intersection  of  lines  x  x  and  y  y. 
The  distance  c  from  axis  x  x  \.o  the  face  of  the  lap  is  made 
equal  (when  the  lapping  has  finally  been  completed)  to  one- 
half  the  width  of  the  tooth  space  at  the  root  of  the  tooth. 
The  fly  tool  (7,  which  is  being  lapped  into  shape,  is  held  by  a 
collar  and  setscrew  in  a  suitable  recess  formed  in  the  end 
of  mandrel  e,  which  is  placed  in  bearings  on  arm  b.  In 
operation,   with   lap   a   revolving,   the   arm    is   swung  around 


until  the  lap  is  in  contact  with  tool  d,  when,  being  charged 
with  diamond  dust,  it  gradually  under  gentle  pressure  works 
It  down  to  the  form  required.  When  one  side  has  been  thus 
shaped,  arm  b  is  swung  around  its  vertical  axis  until  the  fly 
cutter  is  brought  to  position  d'  on  the  other  side  of  the  lap, 
when  the  other  side  of  the  tool  is  also  formed. 

To  give  the  side  relief  required,  an  arm  f  is  fastened  to 
the  outer  extremity  of  spindle  e.  The  lower  end  of  this  arm 
has  a  notch  in  it  which  is  somewhat  larger  than  the  pin 
enclosed  by  it,  which  is  driven  into  slide  b.    When  the  tool  is 


pressed  up  against  the  lap  in  the  position  shown  in  Fig.  9, 
the  lower  end  of  this  arm  f  is  pushed  over  until  this  side  of 
the  notch  is  in  contact  with  the  pin;  likewise,  when,  on  the 
other  hand,  arm  b  is  swung  around  to  the  right-hand  side  of 
the  wheel,  the  arm  is  pushed  over  until  the  other  side  is  in 
contact  with  the  pin;  thus  spindle  e  is  rotated  very  slightly 
to  give  clearance  to  the  sides  of  the  cut.  The  other  adjust- 
ments of  this  machine  will  be  readily  understood.  Provision 
is  made  for  endwise  movement  of  the  spindle  carrying  lap  a, 
to  bring  dimension  c  correct  as  shown  in  Fig.  8.  Stop 
screws  g  g  are  provided,  which  accurately  limit  the  swing  of 
arm  b  in  either  direction  to  90  degrees  either  side  of  i/ 1/  as 
is  required.  Set  screw  7i  brings  the  cutting  edge  of  the  tool  i 
in  proper  relation  with  the  center  line  of  the  lap  spindle. 
Means  are  provided  at  ;  for  the  very  important  adjustment  re- 
quiring that  the  center  line  of  the  pivot  on  which  arm  b 
rotates  shall  exactly  intersect  axis  y  y  ot  the  lapping  spindle. 
The  fly  tool  is  made  with  a  triangular  body  which  assures  its 
being  fastened  always  in  its  holder  in  such  a  way  that  the 
front  cutting  face  is  parallel  with  the  axis  of  rotation. 

In  Fig.  10  is  shown  a  little  grinding  machine  used  for  shari)- 
ening  form  cutters.  This  operation  will  be  readily  apparent. 
From  a  pulley,  not  shown,  motion  is  given  to  a  crankshaft  at 
the  rear  of  the  device  which  through  crank  m  rocks  frame  n 
about  pivot  o.  This  frame  carries  a  cupped  emery  wheel  p. 
The  cutter  to  be  ground,  shown  at  q.  is  mounted  on  the  end 
of  a  vertical   spindle  carrying   a   ratchet  r  having  the   same 


Pig.  11.    Front  View  of  Automatic  Cloclt  and  Watch  Pinion  Cutter. 

number  of  teeth  as  the  cutter.  Pawl  s  acts  as  a  stop  for  the 
ratchet.  Adjusting  screw  t  furnishes  an  inward  stop  for 
frame  u  which  is  also  pivoted  at  b,  thus  regulating  the  depth 
of  the  movement  of  emery  wheel  p.  As  the  emery  wheel  is 
swung  in  and  out  by  the  crank,  the  hand  of  the  operator 
indexes  tli.e  cutter,  stopping  each  tooth  of  the  ratchet  in  turn 
against  pawl  s. 

The  machinery  in  which  clock  and  watch  gears  are  cut  is 
interesting  in  a  number  of  respects.  Figs.  11,  12  and  13  show 
three  views  of  an  automatic  pinion  cutter  made  by  the  Sloan 
&  Chase  Mfg.  Co.;  of  these  Fig.  11  shows  the  working  side  of 
the  machine.  The  pulley  which  drives  the  cutter  spindle  is 
shown  at  a.  The  work  (which  may  be  either  in  the  form  of 
staffs  with  pinion  blanks  integral  with  them,  or  in  the  form 
of  blanks  mounted  on  arbors)  is  gripped  at  either  end  in 
chucks  b  and  c,  the  one  at  the  headstock  end  and  the  other 
at  the  tailstock  end.  These  two  spindles  and  the  work  held 
by  them  are  indexed  by  the  mechanism  at  the  right  in  this 
view.  Pulley  d  drives  the  feeding  and  indexing  mechanism 
through  the  worm  gearing  shown  at  e.  This  worm  gear  drives 
a  shaft  on  which  are  mounted  the  various  gears  and  cams  for 
controlling  the  movements,  which  are  shown  to  better  advan- 
tage in  Figs.  12  and  13.  Indexing  cam  f  is  fast  to  the  cam 
shaft  just  mentioned.  As  it  revolves  it  comes  in  contact  with 
tappet  g  on  the  indexing  lever  h,  which,  by  means  of  a  pawl 
rotates  a  ratchet  fast  to  the  work  spindle.  On  its  inward 
movement,  before  the  pawl  strikes  the  ratchet  tooth,  the  dog 
;■  at  the  lower  end  of  lever  ft  withdraws  the  locking  lever  fc 
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from  the  notch  in  the  indexing  dial,  to  permit  the  rotation  to 
take  place.  Continuing,  the  forward  movement  of  the  indexing 
lever  h,  as  it  rotates  the  spindle  through  the  pawl  and  ratchet 
described,  brings  the  upper  end  of  dog  ;  in  contact  with  a 
stop  screw  which  releases  the  locking  lever  k.  allowing  its  de- 
tent to  drop  into  the  notch  on  the  periphery  of  the  dial  the 
moment  the  rotating  movement  has  ceased.  As  the  motion  of 
the  indexing  cam  is  continued  in  the  direction  shown,  the 
lever  h  returns  to  its  normal  position,  dog  ;  again  dropping 
over  the  lower  end  of  lever  k  as  in  the  cut.  The  feed  cam  I, 
acting  through  the  feed  lever  and  the  connecting  link  shown, 
gives  the  required  horizontal  movement  for  feeding  the  work 
past  the  cutters. 

The  machine  shown  is  provided  with  a  movement  much  used 
In  watch  gear  cutting  to  insure  extreme  accuracy  In  the  shape 
of  the  teeth,  modified  for  this  particular  machine  with  con- 
siderable ingenuity.  Three  cutters  may  be  mounted  side  by 
side  on  the  cutter  spindle.  The  first  for  taking  a  roughing 
cut,  the  second  for  an  intermediate  cut,  and  the  third  for  the 
final  finishing.  The  blank  is  first  roughed  out  all  the  way 
around,  then  the  second  cut  is  taken,  winding  up  with  the 
finishing  cut.  The  slide  n,  on  which  the  spindle  is  mounted, 
being  advanced  each  time  an  amount  sufficient  to  bring  the 
cutter  desired  to  a  position  central  with  the  axis  of  the  work. 
At  o  in  Fig.  12  is  shown  a  six-tooth  ratchet  attached  to  a  short 
shaft  carrying  three  cams,  located  under  the  outer  end  of  the 
spindle  slide.  These  cams  are  so  arranged  that,  as  the  ratchet 
is  rotated,  for  each  sixth  of  a  revolution  one  after  another  of 
the  three  acts  upon  the  inner  end  of  one  of  screws  p,  thus  giv- 
ing the  slide  a  longitudinal  position  dependent  on  the  adjust- 
ment of  the  screw  p  which  is  being  acted  on  at  the  time.  Lock 
screws  g  are  provided  as  shown  for  fastening  screws  p  in  posi- 
tion. Since  the  cams  driven  by  ratchet  o  are  double,  the  same 
cycle  of  three  positions  is  followed  in  the  second  half  of  its 
rotation  that  occurred  in  the  first  half.  A  stiff  spring  keeps 
the  spindle  slide  n  in  as  advanced  a  position  as  is  allowed  by 
the  cams  and  stop  screws. 

The  action  of  the  mechanism  which  changes  these  stops  will 
be  understood  by  comparing  the  Figs.  12  and  13.  Stop  dog  r 
is  rotated  by  a  shaft  passing  through  from  the  opposite  side 
of  the  machine.  This  shaft  makes  a  revolution  for  each  revo- 
lution of  the  work  spindle,  being  driven   by  an  intermittent 


acted  upon  by  the  movement  of  the  cutter  slide  in  and  out,  as 
it  brings  the  three  different  cutters  into  position.  Rod  u, 
attached  to  the  lower  end  of  the  lever,  carries  on  its  further 
end  three  stop  screws  for  the  vertical  motion  of  the  work- 
holding  slide  on  the  front  of  the  machine  frame.  The  slide 
is  elevated  through  the  action  of  levers  v  and  ic.  moved  by 
a  cam  on  the  operating  shaft,  which  mechanism  serves  to  re- 
lieve the  cutter  on  the  return  movement  as  well  as  to  alter  the 
adjustment  when  the  cutters  are  changed.  The  depth  of  cut 
for  each  operation  is  determined  by  the  three  stop  screws  just 
mentioned,  the  one  In  action  depending  on  which  of  the  cut- 
ters is  working  at  the  time.  These  screws  are  not  plainly  vis- 
ible in  the  cut. 

A  little  thought  will  show  that  a  pinion  or  gear  cutting  ma- 
,  chine  of  the  type  shown  in  Figs.  11,  12  and  13,  is  very  much 


gear,  not  shown  in  the  cuts,  from  the  shaft  on  which  cams  f 
and  1  are  mounted.  This  gearing  is  adjustable  to  suit  the 
number  of  teeth  being  cut.  As  this  dog  revolves,  at  the  con- 
clusion of  the  roughing  of  the  teeth,  it  gives  a  sixth  of  a 
revolution  to  ratchet  o,  bringing  a  new.  cam  and  stop  screw 
into  action  and  centering  the  second  cutter  over  the  work.  At 
the  conclusion  of  the  cut  with  that  cutter,  another  sixth  revo- 
lution is  given  to  o  in  the  same  manner,  when  a  third  cam  is 
presented  which  brings  the  new  or  finishing  cutter  into  cen- 
tral position.  It  will  be  noted  that  by  means  of  screws  p  the 
adjustment  for  each  of  these  cuUers  is  independent  of  the  rest. 
Provision  is  made  for  adjusting  the  depth  of  cut  of  the  three 
cutters  independently  also.     Lever  s,  with  its  fulcrum  at  t,  is 


Pig.  13.    Side  View  showing  Operation  ot  Cutter  Shining  Mechanism. 

more  costly  in  proportion  to  its  weight  than  the  larger  auto- 
matic gear  cutters  with  which  the  machinist  is  familiar.  There 
is,  as  we  all  know,  no  such  thing  as  a  perfect  fit.  When  the 
slides  and  journals  of  a  machine  tool  are  fitted  together,  an 
amount  of  care  is  used  depending  on  the  purpose  for  which 
the  machine  Is  intended.  If  a  three-pitch  cutter  is  to  be  used 
on  steel  castings,  a  certain  allowance,  determined  by  expe- 
rience, is  made  in  fixing  the  diameters  of  the  journals  of  the 
cutter  spindle  and  box  or  bushing  in  which  it  revolves.  The 
space  left  between  the  journal  and  the  somewhat  larger  bear- 
ing is  the  oil  allowance,  and  is  filled  with  the  lubricant  pro- 
vided for  the  bearing.  If  the  fitting  were  more  carefully  done 
and  a  smaller  allowance  made  at  this  place,  not  only  might  this 
oil  allowance  be  too  small  to  insure  a  film  of  lubricant  over 
the  whole  bearing  surface  and  so  give  rise  to  the  danger  of 
roughing  it  up,  but  the  extra  accuracy  thus  obtained  would  be 
a  useless  as  well  as  an  expensive  luxury,  since  the  heavy 
strains  imposed  on  the  structure  of  the  machine  by  the  action 
of  the  large  cutter  on  the  hard  metal  would  produce  deflec- 
tions great  enough  to  make  of  no  avail  the  slight  gain  ob- 
tained by  the  means  just  described.  In  general,  the  lighter 
the  parts  are  which  are  to  be  machined,  the  more  accurately 
the  machine  may  be  made  and  must  be  made.  In  the  case  of 
a  minute  watch  gear,  an  error  of  one-fourth  of  a  thousandth 
in  any  dimension  is  a  matter  of  as  much  importance  as  a  sixty- 
fourth  of  an  inch  would  be  in  the  back  gearing  of  a  2S-inch 
lathe.  Not  only  is  accuracy  thus  a  necessity,  but  the  condi- 
tions that  make  it  necessary  also  make  it  possible.  In  this 
smaller  work,  the  slight  strains  imposed  by  the  cutting  action 
are  almost  lost  in  the  comparative  stiffness  and  rigidity  of 
the  framing  of  the  machine,  thus  giving  a  chance  for  ac- 
curacy in  fitting  of  the  wearing  surface  to  show  its  full  meas- 
ure of  usefulness.  The  consequence  is,  that  a  carefulness  of 
fitting  in  machines  of  this  type  is  demanded  and  obtained, 
which  makes  them  as  expensive  to  build  and  purchase  as  ordi- 
nary gear  cutting  machines  of  far  greater  size. 
*  •  • 
It  is  reported  from  St.  Petersburg  that  an  oflBcial  inquiry 
at  Tomsk  into  the  conduct  of  the  Siberian  Railway  during 
the  war  has  brought  to  light  the  fact  that  the  government  was 
at  one  station  alone  defrauded  of  $350,000,  and  that,  on  the 
whole  line,  some  1,500  cars  disappeared! 
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VITAL  NEEDS  OP  EVENING  SCHOOLS  FOR 
INDUSTRIAL  "WORKERS. 

A.  D.  DEAN. 

The  next  educational  move  in  tlie  immediate  future  will,  I 
venture  to  say,  te  in  the  diiection  of  improving  tlie  instruc- 
tion in  evening  scliools.  Their  methods  should  be  recast. 
They  should  adapt  themselves  to  modern  industrial  conditions, 
and  through  proper  Instruction  of  practical  subjects  touch 
more  closely  the  economic  and  social  lii'e  of  the  times.  The 
evening  school  student  attends  to  satisfy  a  definite  need. 
Through  meeting  this  need,  a  more  permanent  need  will  be 
created.  These  students  have  already  received  a  more  or 
less  formal  education  in  the  public  schools.  They  are  re- 
ceiving in  their  daily  work  incidental  experience,  and  have 
learned  from  this  thorough  teacher  that  they  are  deficient  in 
some  lines;  hence  this  endeavor,  outside  of  their  working 
hours,  to  fit  themselves  for  definite  lines  of  activity. 

I  shall  outline  what  I  consider  to  be  vital  needs  in  the 
organization  and  methods  of  conducting  evening  school  work. 
The  evening  school  deals  with  two  rather  distinct  classes: 
First,  those  who  are  naturally  students  and  seek  with  a  defi- 
nite purpose  educational  advantages  in  lines  of  general  edu- 
cation; second,  those  who  are  not  naturally  students  and  yet 
who  seek  with  a  more  or  less  definite  aim  educational  help 
in  a  solution  of  some  present  problem  which  involves  special 
service. 

Courses  Must  be  of  Two  Kinds. 

The  recognition  of  these  two  classes  means  that  the  courses 
of  instruction  must  be  of  two  kinds,  one  comparing  favorably 
with  the  day  school  work  in  its  general  scheme,  the  other 
and  major  part  differing  decidedly  from  the  methods  ordi- 
narily pursued.  The  evening  work  of  the  non-student  class 
must  have  its  own  distinct  ideals,  methods,  and  estimates  of 
value  based  upon  current  community  conditions  and  indi- 
vidual needs  rather  than  based  on  the  regular  school  stan- 
dards v%hich  are  applicable  primarily  to  the  student  class. 

Day  school  teachers  are  employed  too  much  at  present  in 
evening  schools.  These  teachers  can  meet  the  needs  of  the 
student  class,  but  they  cannot  properly  teach  the  non-student 
class.  I  believe  that  to  the  custom  of  employing  day  school 
teachers  must  be  laid  much  of  the  lack  of  definiteness  in  the 
planning  of  evening  school  work.  It  is  a  very  simple  matter 
for  the  average  day  school  teacher  to  adopt  the  regular  text 
books,  and  to  use  the  regular  outlines  and  methods.  This  is 
a  perfectly  consistent  action,  for  few  regular  teachers  have 
opportunity  to  know  the  vital  needs  of  their  students  through 
their  own  experience.  In  some  cities  where  it  has  not  been 
deemed  wise  to  employ  the  day  teachers,  the  policy  has  been 
to  engage  young  students  of  law.  undergraduates  of  colleges, 
and  retired  teachers  to  do  this  most  important  work.  Now 
the  only  people  competent  to  teach  in  our  evening  schools 
are  the  men  and  women  who  know  from  their  contact  with 
modern  industrial  and  commercial  life  vital  points  of  in- 
terest which  concern  these  workers  who  come  to  the  evening 
schools  to  meet  definite  needs. 

Evening  School  Instruction  Must  Appeal  at  Once. 
Evening  school  instruction  must  appeal  to  the  student  im- 
mediately at  the  beginning  of  his  work.  The  subject  matter 
of  the  early  lessons  must  satisfy  his  need  as  he  has  defined 
it.  This  statement  may  appear  radical,  but  on  second  thought 
it  will  be- seen  to  be  true.  For  example,  a  young  machinist 
has  received  a  reprimand  from  his  foreman  because  he  can- 
not read  a  working  drawing  with  sufiicient  skill  to  do  prop- 
erly his  daily  work.  He  enrolls  in  a  drafting  course  to  meet 
that  deficiency  and  finds  that  the  first  two  lessons  are  con- 
cerned with  lettering  plates,  the  next  three  with  drawing 
straight  and  curved  lines  and  the  handling  of  instruments, 
and  that  the  remainder  of  the  term  is  to  be  spent  on  the  pro- 
jection of  points,  lines,  surfaces  and  solids.  During  this 
time  he  is  receiving  in  his  daily  work  the  same  reprimands, 
and  is  therefore  debating  :n  his  own  mind  the  value  of 
his  evening  instruction.  It  is  undoubtedly  true  that  the 
drawing  course  I  have  here  outlined,  is  a  proper  one  for 
teaching  mechanical  drawing  for  those  who  are  to  he  drafts- 
men, but  the  average  apprentice  machinist  does  not  see  the 


direct  application  of  this  instruction  to  his  work.  He  en- 
rolled for  a  definite  purpose.  To  be  sure  it  was  a  narrow  one, 
but  nevertheless  it  had  economic  value  to  him.  It  would  have 
been  perfectly  possible  to  give  in  the  first  evening  some  ele- 
mentary instruction  in  the  reading  of  simple  drawings;  to 
teach  him  in  five  lessons  wheie  to  lock  for  the  dimensions 
denoting  length,  breadth  and  thickness;  to  have  shown  the 
principles  of  simple  sectional  drawings  and  to  have  him  com- 
prehend the  laying  out  of  holes  for  drilling.  Instead  of  leav- 
ing school  at  the  end  of  the  fifth  lesson  with  no  instruction 
which  appealed  to  him.  he  would  have  received  enough  in 
those  five  lessons  to  fit  him  to  meet  the  needs  of  his  foreman, 
and  more  than  likely  he  would  have  remained  in  the  draft- 
ing class  to  receive  the  more  definite  and  thorough  instruc- 
tion in  the  theory  of  mechanical  drawing  such  as  must  be 
gained  if  one  is  fully  to  comprehend  and  cover  the  entire 
range  of  the  subjec:.  Give  to  the  apprentice  the  kind  of 
training  that  will  make  him  a  good  apprentice  and  when 
this  point  has  been  reached  there  will  arise  a  need  for  another 
type  of  training  suitable  for  the  next  grade  which  he  hopes 
to  attain. 

Courses  Must  be  Elective  and  Flexible. 

The  various  features  of  the  course  must  be  elective  and 
flexible  and  presented  in  small  and  varied  units.  Instead  of 
printing  in  a  course  of  study  "Arithmetic,"  "Geometry,"  etc., 
there  should  be  printed,  "Arithmetic  for  Mechanics,"  "Arith- 
metic for  Clerks,"  "Mechanical  Drawing  for  Apprentices," 
etc.  Where  it  is  possible  even  a  finer  differentiation  is  de- 
sirable, such  as  "Arithmetic  for  Plumbers,"  "Arithmetic  for 
Errand  Boys,"  "Mechanical  Drawing  for  Machine  Tenders," 
etc.  Not  only  will  this  presentation  serve  to  catch  the  eye 
of  the  prospective  student,  but  it  will  also  suggest  to  him 
that  special  effort  is  to  be  made  in  the  class  work  to  help  him 
in  his  daily  occupation. 

The  instruction  in  the  various  branches  must  be  adapted  to 
the  needs  of  the  various  occupations.  The  terms  used  in  the 
class  room  must  savor  of  the  shop,  ofiice  and  store.  From 
personal  experience,  I  know  that  the  problem,  "What  is  %ths 
of  37V4?"  does  not  appeal  so  much  to  a  clerk  as  the  problem, 
"What  will  %  of  a  yard  of  cloth  cost  at  37yoc.  a  yard?"  On 
the  other  hand,  the  latter  problem  does  not  awaken  the  in- 
terest of  the  mechanic  as  much  as  the  problem  involving  the 
same  operations,  which  reads.  "If  a  copper  casting  weighs 
STio  pounds  and  specific  gravity  of  iron  is  ^i  that  of  copper, 
what  will  the  casting  weigh  if  made  of  iron?" 

Departmental  System  not  Suited. 
The  student  will  do  better  work  if  the  instruction  in  the 
related  branches  of  certain  occupations  is  given  imder  one 
teacher,  rather  than  under  the  departmental  system  of  spe- 
cialists in  each  branch.  The  student  should  not  elect  more 
■  than  two  or  three  subjects,  the  major  one,  bearing  directly 
upon  his  daily  work,  the  other  somewhat  related  to  the  main 
one.  It  is  this  major  subject  which  has  drawn  the  student 
into  the  school  and  it  is  this  which  will  keep  him  there  if 
along  with  it  one  or  two  allied  subjects  are  taught  in  a  prac- 
tical manner  by  the  teacher  of  the  major  subject.  The  student 
will  understand  better  the  connection  between  these  subjects 
because  the  teacher  has  himself  a  clear  conception  of  the  re- 
lationship. A  machinist  enrolls  in  an  evening  school  for 
mechanical  drawing  and  finds  that  he  needs  to  "brush  up"  in 
fractions  and  decimals  and  that  he  needs  "square  root"  in  or- 
der to  work  out  a  formula  for  screw  threads.  I  know  of  no  time 
more  opportune  to  teach  him  these  topics  than  when  the  need 
for  them  arises,  and  none  is  more  qualified  to  give  the  required 
practical  instruction  in  such  topics  than  a  competent  drawing 
teacher.  When  large  classes  demand  assistant  teachers,  these 
assistants  should  be  assigned  to  teaching  applied  mathematics 
through  individual  instruction  at  the  drawing  table  or  else 
to  giving  instruction  to  small  groups  in  an  adjoining  room, 
keeping  before  the  mind  of  the  student  the  direct  connection 
between  arithmetic  and  mechanical  drawing.  When  the  stu- 
dent has  reached  a  place  in  a  drafting  course  dealing  with 
the  subject  of  screw  threads,  it  becomes  necessary  for  him  to 
apply  some  such  formula  as  P  =  0.24  Vd^  0X25  —  O.lT^i, 
where  P  is  the  pitch  of  the  thread  and  d  is  the  diameter  of 
the   bolt.     This   problem   involves   square   root  and   decimals. 
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One  hour  of  individual  or  small  group  Instruction  by  the 
drawing  teacher  will  give  a  student  the  necessary  familiarity 
with  these  mathematical  processes  to  make  them  suflaciently 
clear  to  him  in  application  to  the  formula.  That  many  stu- 
dents are  not  satisfied  with  this  hasty  and  incomplete  in- 
struction has  been  my  experience,  and  this  is  often  made  evi- 
dent through  their  joining  the  regular  class  in  mathematics 
the  next  year  in  order  to  gain  an  insight  into  the  reasons 
involved  in  the  process  of  square  root-.  Instead  of  thorough 
preparation  in  mathematics  for  mechanical  drawing  I  should 
have  the  mechanical  drawing  lead  the  students  into  mathe- 
matics. This  reversal  of  the  usual  procedure,  while  it  may 
not  be  pedagogical  so  far  as  the  subject  matter  is  concerned, 
is  certainly  true  to  experience  when  one  deals  with  the  char- 
acteristics of  the  average  evening  school  student. 

Sequential  Arrangement  of  Courses  Needed. 

Evening  schools  should  have  a  sequential  arrangement  of 
courses.  If  the  student's  transient  need  is  well  met,  it  will 
place  him  in  a  better  position,  only  again  to  make  him  feel 
a  renewed  need  of  self-improvement.  This  means  that  he  will 
return  to  the  evening  school  in  some  subsequent  year  when 
he  ought  to  be  given  advanced  work.  M"y  own  experience  has 
taught  me  that  evening  schools  are  so  overcrowded  in  the 
elementary  courses  and  are  trying  to  do  so  much  to  raise  a 
student  one  round  in  the  economic  ladder  that  these  advanced 
students  suffer  through  insufficient  attention.  If  specially 
provided  for,  they  might  become  our  foremen,  superinten- 
dents and  managers.  Not  only  must  each  school-year's  work 
be  driven  home  and  clinche.1,  but  each  series  of  years'  work 
be  so  clinched  as  to  meet  the  needs  of  the  captains  of  indus- 
try, who  are  demanding  thoroughly  trained  men  for  foreman- 
ships. 

Need  of  Becreative  Element. 

Evening  schools  often  fail  to  have  the  subject  matter  and 
its  treatment  glow  with  the  recreative  element.  We  must 
offer  educational  features  in  connection  with  physical  and 
social  privileges.  The  continued  interest  of  many  people  is 
often  times  dependent  upon  identification  with  an  associated 
group  of  varied  privileges  offering  not  only  self  improvement, 
but  recreation.  School  buildings  in  our  large  cities  equipped 
with  libraries,  gymnasiums,  assembly  halls,  and  lunch  rooms 
should  be  open  from  5:30  to  10  P.  M.  The  students  should  be 
allowed  to  enter  the  building  immediately  from  their  work, 
be  furnished  a  lunch  at  a  low  price,  encouraged  to  avail 
themselves  of  bathing  and  library  privileges,  and  have  the 
opportunity  for  social  intercourse  as  well  as  educational 
classes.  Under  modern  industrial  conditions  it  must  be  re- 
membered that  the  employed  work  under  a  stress  which  is 
nerve  wearing  and  physically  exhausting.  Oftentimes  teach- 
ers in  evening  schools  complain  of  general  dullness  as  ex- 
pressed by  nodding  heads  and  listless  manner.  If  they  would 
stop  to  think  of  the  long  distances  traveled  between  shop, 
home  and  school;  hurried  supper;  the  stifling  atmosphere  of 
the  school  room  and  the  glow  of  the  electric  lights,  they 
■would  readily  see  the  reason  for  this  dullness.  The  general 
introduction  of  the  eight-hour  day,  while  it  would  make  work 
strenuous  in  the  extreme,  at  the  same  time  shortens  the  day's 
hours  of  labor  and  ought  to  bring  more  opportunity  for  recrea- 
tion and  education.  It  is  a  duty  of  the  evening  school  so  to 
combine  these  two  features  as  to  result  in  the  profit  of  the 
worker.  At  present  young  people  seek  recreation  independ- 
,  ently  of  education  much  to  the  loss  of  their  own  best  inter- 
ests. 

Need  of  Division  of  Classes  by  Ages. 

There  should  be  in  the  evening  school  work  a  separation 
in  the  class  instruction  of  the  immature  from  the  mature  non- 
student  class.  The  latter  are  extremely  self-conscious.  They 
are  often  embarrassed  at  having  to  be  instructed  after  pass- 
ing the  usual  school  age.  Their  feelings  should  be  respected 
as  far  as  possible.  Is  it  any  wonder  that  a  foreman  of  a 
pattern  shop  does  not  take  kindly  to  being  instructed  in  me- 
chanical drawing  in  the  same  class  with  a  boy  machine-ten- 
der over  whom  he  has  charge  during  the  day?  This  point 
does  not  have  to  be  considered  in  the  German  continuation 
schools  where  the  ages  of  the  students  are  more  uniform. 
The  young  men   in  some  parts  of  that  country  are  required 


to  attend  evening  schools  for  a  definite  period  and  conse- 
quently the  grading  of  men  according  to  ages  is  unnecessary, 
for  a  young  man  of  sixteen  in  the  elementary  class  is  in  con- 
tact with  those  of  similar  age,  and  the  more  tnature  men  in 
advanced  classes,  having  already  received  elementary  train- 
ing, are  likewise  graded  with  those  similarly  prepared. 
Special  Text  Books  Suited  to  Evening  Schools. 
There  should  be  a  series  of  textbooks  written  expressly  for 
the  kind  of  instruction  <lemanded  in  evening  schools.  That 
few  such  books  are  on  the  market  is  clear  testimony  that  as 
yet  a  small  number  of  teachers  have  recognized  that  there  is 
any  difference  between  the  methods  of  instruction  in  day  and 
evening  schools.  'When  the  fact  is  recognized,  a  series  of 
books  will  be  published.  In  a  careful  study  of  the  value  of 
existing  textbooks  meeting  the  needs  in  all  branches  of  one 
class  of  men,  i.  e.,  men  engaged  in  the  machine  trades,  I  have 
been  chagrined  to  find  that  I  could  readily  count  the  entire 
list  upon  the  fingers  of  my  two  hands.  'What  is  needed  is, 
for  instance,  not  an  elaborate  textbook  in  general  arithmetic 
with  all  its  topics  of  fractions,  decimals,  square  root,  per- 
centage, interest,  partial  payments,  etc.,  biit  rather  a  book 
which  appeals  to  a  man  in  the  machine  trades,  then  one 
which  appeals  to  a  plumber,  or  a  clerk,  or  an  errand  boy; 
small  enough  to  slip  into  the  side  pocket  of  a  coat  and  cheap 
enough  so  that  he  can  readily  own  a  copy  for  reference  in 
his  daily  work. 

Provision  for  Irregular  Attendance. 

Provision  should  be  made  for  students  who  can  attend  but 
once  or  twice  a  week.  Some  students  stay  away  because  they 
cannot  attend  "regularly."  This  applies  to  all  domestic  ser- 
vants. It  applies  also  to  many  industrial  workers.  In  pros- 
perous times  shops  are  run  evenings  and  the  men  employed 
are  expected  to  work  over-time.  They  can  usually  get  away 
for  one  night  in  the  week  during  such  times.  They  cannot 
always  tell  definitely  what  nights  they  will  be  called  upon 
to  work. 

I  know  of  a  few  schools  which  allow  their  members  to  at- 
tend any  night  or  nights  during  the  week  after  the  work  is 
fairly  started.  Such  a  plan  is  perfectly  feasible  in  shop  or 
drawing  courses  where  all  the  instruction  is  individual.  Some 
schools  allow  the  students  to  do  their  drawing  work  at  home 
during  the  periods  of  overtime  work  in  the  shop,  expecting 
that  the  students  will  attend  some  night  in  the  week  to  get 
definite  instruction  or  data  for  home  work. 

Classification  by  'Vocations. 
Students  must  be  classified  into  vocational  classes  accord- 
ing to  their  trade  or  business.  The  old  workingman's  guilds 
were  founded  for  the  purpose  of  social  intercourse  and  men- 
tal stimulus.  Each  trade  had  its  own  guild.  The  daily  trade 
experiences  of  each  member  became  the  property  of  all  mem- 
bers. Discussions  relating  to  the  practices  of  their  chosen 
trade  occupied  their  attention.  Is  it  not  true  that  working 
men  to-day  have  common  trade  interests?  Evening  schpol 
students  grouped  according  to  occupation  would  have  an  op- 
portunity to  talk  over  these  interests.  The  teacher  could  ^cf 
as  a  leader  and  draw  out  the  students  into  telling  their  trade 
experiences  and  through  the  expression  of  these  various  opin- 
ions the  most  practical  solution  of  the  particular  problem  at 
hand  would  be  obtained.  Teachers  who  have  had  evening 
school  experience  know  how  difficult  it  is  to  get  the  students 
to  recite  and  express  themselves  at  the  blackboard.  A  free 
discussion  of  the  point  at  issue  makes  the  student  lose  h(s 
self-consciousness  and  before  he  is  aware  of  it  he  is  at  the 
board  illustrating  his  particular  method  of  solution.  Of 
course  such  discussions  must  be  under  wise  guidance. 

Fee  System  Preferable  to  Free  Instruction. 
While  it  may  not  be  feasible  to  charge  in  the  public  school 
system  a  small  fee  for  the  evening  work,  at  the  same  time  I 
know  from  personal  experience  that  such  a  procedure  is  very 
desirable.  That  the  working  people  can  afford  to  pay  for 
such  instruction  is  evident  from  the  large  numbers  who  are 
subscribing  to  various  correspondence  school  courses,  and  also 
from  the  fact  that  69  per  cent  of  the  parents  interviewed  in 
a  recent  investigation  conducted  by  the  Massachusetts  Com- 
mission   of   Industrial    and    Technical   Education    stated    that 
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they  could  have  afforded  more  schooling  for  their  children 
had  it  been  of  a  more  practical  kind.  A  self-supporting  per- 
son appreciates  what  he  pays  for  and  is  not  only  more  anxious 
to  finish  his  course  after  he  has  paid  for  it,  but  is  also  quite 
likely  to  see  to  it  that  the  teachers  give  him  what  he  wants. 
The  fee  system  acts  as  a  stimulus  to  the  student  and  teacher. 
It  is  not  necessary  to  charge  a  fee  covering  the  entire  cost. 
German  evening  schools  charge  only  a  small  fee.  There 
should  be  no  charges  for  administration,  lights  and  heat.  The 
instruction  might  also  be  free,  the  school  charging  c-nly  for 
the  material  consumed  in  the  shop  and  laboratory  courses. 
Many  superintendents  of  schools  have  expressed  a  wish  that 
some  fee  might  be  charged  in  evening  schools  simply  because 
it  assists  in  obtaining  better  attendance,  more  earnest  work, 
and  "weeds  out"  those  who  diminish  the  efficiency  of  the 
school. 

Evening  Classes  should  be  Attractively  Advertised. 

There  is  a  need  of  recognizing  that  in  adapting  educational 
features  to  peculiar  conditions  oftentimes  conservative  meth- 
ods will  not  meet  the  personal  attitudes  of  those  who  need 
the  service.  In  the  matter  of  presentation  before  the  public 
it  might  be  well  for  the  public  schools  to  imitate  some  of  the 
advertising  methods  of  our  more  successful  correspondence 
schools.  It  is  not  a  wise  business  policy  for  a  city  to  spend 
?10  on  the  instruction  of  a  student  when  with  an  additional 
10  cents'  worth  of  advertising  the  cost  per  pupil  could  have 
been  reduced  perhaps  to  $8  because  of  the  larger  number  en- 
rolled and  hence  lessened  the  cost  per  capita  chargeable  to 
the  general  items  of  administration,  heat,  light  and  interest. 
Neither  is  it  the  best  policy  for  school  authorities  to  insert 
a  small,  obscure  advertisement  in  the  daily  paper,  unattrac- 
tive in  its  wording,  lacking  explanation  regarding  the  nature 
of  the  instruction  and  expect  a  working  man  or  woman  who 
needs  such  instruction  to  understand  it  or  even  see  it.  On 
the  contrary  it  is  good  business  for  a  city  to  advertise  its 
educational  features  in  an  attractive  poster  on  various  bill- 
boards, in  the  office,  factory  and  store. 

Doubtless  some  time  in  the  future  men  who  are  responsible 
for  the  proper  conducting  of  evening  schools  will  begin  to 
realize  that  the  desirable  locations  for  many  educational  fea- 
tures are  in  the  natural  assembling  places  of  the  working 
people,  especially  during  their  leisure  hours,  making  as  much 
as  possible  the  educational  effort  in  which  they  participate 
a  natural  adjunct  to  their  daily  life  and  not  a  separate  and 
distinct  enterprise.  I  prophesy  that  small  libraries  and  read- 
ing rooms,  will  be  added  to  stores  and  factories  and  that 
practical  talks  and  lectures  will  be  given  to  the  employees  of 
these  establishments.  This  procedure  is  possible  probably 
only  when  there  is  no  equipment  necessary  in  connection  with 
the  instruction. 

Growth  of  Correspondence  Schools  an  Arg-ument  for 
Evening  Schools. 

The  significance  of  the  growth  of  correspondence  schools 
in  this  country  must  not  be  lost  sight  of.  Their  rise  denotes 
that  the  working  people  are  seeking  education  when  it  is  pre- 
sented to  them  in  such  a  way  as  appeals  to  them  as  meeting 
their  needs  and  also  when  brought  into  close  contact  with 
their  daily  habits.  Just  so  long  as  correspondence  schools 
flourish,  just  so  long  will  their  presence  illustrate  the  need 
of  better  evening  schools.  Let  us  consider  the  amount  of 
money  which  goes  out  of  the  community  into  the  coffers  of 
correspondence  schools.  For  instance,  in  Massachusetts  it  is 
estimated  that  there  are  55,000  subscribers  to  correspondence 
schools.  If  on  the  average  each  subscriber  has  paid  ?40  for 
his  course,  that  means  that  $2,200,000  has  gone  out  of  the 
state  into  the  pockets  of  private  enterprise  in  other  states. 
There  are  28  important  industrial  centers  in  the  state  of 
Massachusetts.  This  sum  of  money  distributed  to  each  of 
these  centers  would  approximate  $78,000,  which  at  4  per  cent 
would  net  $3,120  a  year.  This  estimate  is  very  conservative 
as  it  only  assumes  that  the  money  has  already  been  spent 
and  does  not  take  into  account  that  which  is  leaving  the 
state  every  day  as  subscriptions  to  the  various  courses  in 
vhese  schools.  The  amount  mentioned,  if  directly  applied  to 
the  meeting  of  the  economic  needs  of  the  working  people 
through  evening  school  instruction  would  give  practical  work 


of  high  order  to  over  300  students  in  technical  and  commer- 
cial work.  It  would  mean  an  evening  school  of  trades  and  an 
evening  commercial  high  school  in  each  of  these  28  important 
industrial  centers  in  addition  to  the  regular  elementary  work 
now  furnished  by  the  municipalities.  Is  it  not  casting  re- 
flections on  the  cities  when  private  enterprises  take  the  field 
of  educational  activity  which  rightfully  belongs  to  the  public 
enterprise? 

Public  Schools  not  Meeting  Present  Needs. 
More  and  more  is  it  being  recognized  that  the  public  schools 
are  not  meeting  the  needs  of  industrial  life.  One  has  only 
to  note  the  tremendous  growth  of  the  correspondence  schools, 
of  the  work  done  by  the  Young  Men's  Christian  Associations 
with  their  forty  thousand  evening  stuuents,  of  the  Cooper, 
Pratt,  Lewis  and  Spring  Garden  Institutes  with  their  class 
rooms  and  shops  overflowing  with  evening  stuiients,  the  manu- 
facturing concerns  which  are  introducing  apyrenticeship  sys- 
tems with  evening  instruction,  to  feel  that  thi-re  is  a  decided 
need  for  practical  evening  school  instruction.  If  such  educa- 
tion is  not  a  function  of  the  state,  an  iualienable  right  as  it 
were,  it  might  be  well  to  acknowledge  n  is  it  not  better  to 
comprehend  the  significance  of  all  thes>-  movements  and  find 
out  the  needs  of  the  industrial  worker-;  and  then  meet  the 
needs    through    progressive    educational    activity    in    evening 

schools? 

*     *     * 

BRACE  FOR  PLANER  TOOL. 

The  accompanying  cut  taken  from  Railway  and  Locomotive 
Engineering  illustrates  a  brace  for  a  planer  too)  used  by  the 
Pennsylvania  Railroad  Co.  in  their  Columbus,  Ohio,  shops. 
It  is  said  to  have  increased  the  output  of  a  certain  class  of 
planer  work  about  one-third.  It  is  employed  'or  planing  put 
the  circular  seat  on  driving  boxes  for  the  brasses.  This  seat 
is  not  a  full  circle,  there  being  two  lips  at  the  lower  side  for 
holding  the  brasses  which  prevent  this  work  from  being  done 
on  a  lathe  or  boring  mill;  hence  the  practice  is  to  eithei  slot 


for  Planer  Tool. 


out  this  part  or  to  plane  it  on  a  planer  using  a  "radius  "  tool 
of  the  form  shown  in  the  cut.  The  feature  to  which  particu- 
lar attention  is  called  is  the  brace  A  which  stiffens  and  sup- 
ports the  tool,  preventing  heavy  torsional  stresses  being  im- 
posed on  the  planer  cross-rail  by  the  roughing  cuts.  Its  prin- 
ciple is  similar  to  the  planer  bar  with  stiff  support,  illustrated 
in  the  October,  1904,  issue  of  this  journal.  The  thrust  is 
transmitted  to  the  housings  in  a  different  manner,  however, 
there  being  a  vertical  member  B,  pivoted  at  C  so  that  it  can 
swing  through  an  arc  of  limited  extent,  and  backed  up  by  a 
cross  member  D  which  is  secured  to  the  housings  by  suitable 
connections,  as  at  E.  The  mechanism  for  operating  the  planer 
tool  through  the  arc  of  a  circle  is  not  described  but  we  infer 
that  it  is  automatic  in  operation  as  it  could  easily  be  made  so. 
*  *  * 
A  common  abbreviated  method  of  writing  dates  is  to  write 
the  month,  day  and  year,  thus,  9/23/06  for  September  23,  1906, 
but  an  objection  is  that  if  this  method  is  to  be  used  it  should 
be  in  logical  order,  i.e.,  the  day,  month  and  year.  All  do  not 
follow  the  same  order,  the  consequence  being  that  this  method 
of  recording  dates  is  unsafe,  as  in  some  cases  it  is  impossible 
to  tell  which  is  the  month  or  year.  A  method  followed  by 
one  of  our  German  correspondents  is  to  give  the  day,  month 
and  year,  but  to  write  the  month  in  Roman  characters,  thus: 
5/XI/06,  i.e.,  November  5,  1906. 
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ADVERTISING  MACHINERY  IN  LARGE 
ESTABLISHMENTS. 
Firms  advertising  machinery  as  a  rule  send  their  cata- 
logues to  the  main  office  of  the  manufacturing  plant  where 
they  wish  to  introduce  their  products.  As  a  rule  they  are 
addressed  to  the  firm,  no  particular  individual  being  referred 
to.  In  the  case  of  a  small  concern  this  works  very  well,  no 
doubt.  The  manager  of  the  small  concern  is  not  only  giving 
a  great  deal  of  his  time  to  the  direct  supervision  of  his  shop, 
and  knows  what  may  be  particularly  needed,  but  he  as  a 
rule  has  a  thorough  technical  knowledge  of  the  requirements 
put  on  machinery.  His  duties,  while  manifold,  are  within 
a  more  limited  sphere,  and  he  will  find  time  to  give  some 
personal  attention  to  the  various  advertising  literature  reach- 
ing the  office.  But  the  case  will  be  found  to  have  a  different 
aspect  when  we  consider  a  large  establishment.  In  the  first 
place  a  greater  amount  of  advertising  literature  reaches  such 
a  place,  and  secondly,  the  persons  in  charge  of  the  concern 
cannot  possibly  be  either  personally  in  touch  with  the  par- 
ticular needs  of  various  departments,  nor  possess  a  thorough 
technical  knowledge  as  to  the  merits  of  all  the  various  ma- 
chines and  appliances  used  in  their  plant.  Even  admitting 
that  their  ability  were  of  more  than  the  usual  kind,  and 
that  they  had  mastered  a  great  number  of  various  fields  of 
information,  their  duties  are  so  exacting  that  it  is  doubtful 
whether  they  would  give  much  time  to  studying  advertising 
literature  unless  being  particularly  interested  in  some  cer- 
tain line  of  machinery.  Besides  these  considerations  we 
cannot  overlook  the  fact  that  the  leading  men  of  large  estab- 
lishments are  as  a  rule  more  men  of  business  than  of  tech- 
Di'-al  achievements,  and  their  judgment  of  machinery  would 
be  largely  influenced  by  many  other  considerations  than  those 
of  mechanical  superiority.  From  what  has  been  said  we  may 
thus  conclude  that  in  a  large  industrial  plant  the  advertis- 
ing literature  if  sent  to  the  office,  largely  fails  to  exert  due 
influence.  If  reaching  the  office  in  a  busy  season  it  often 
finds  its  way  too  quickly  to  the  waste  basket.  The  man  who 
would  be  interested  in  the  catalogues  never  sees  them,  and 
if  they  are  filed  and  indexed,  as  is  the  case  in  most  well  or- 
ganized shops,  but  by  no  means  in  all,  they  are  still  per- 
forming no  useful  service,  being  often  kept  in  the  file  only 
until  old,  enough  to  be  thrown  away. 

The  men  who  largely  influence  the  management  in  regard 
to  the  buying  of  machines  in  large  concerns  are  the  foremen 
of  the  various  departments.  They  know  exactly  the  needs 
of  their  particular  part  of  the  shop;  they  possess  an 
intimate  knowledge  of  the  requirements  of  the  machinery 
they  use,  and  their  interest  in  building  up  the  business  is 
greatly  Increased  by  their  partaking  in  the  selection  of  ap- 
pliances for  facilitating  the  output.  They  are  the  men  whom 
the  advertising  literature  should  reach.  But  seldom  or  never 
will  it  reach  them  unless  they  send  for  it  themselves,  because 
their  own  firm  as  a  rule  does  not  recognize  the  good  of  send- 
ing the  received  catalogues  to  the  men  who  would  be  best 
able  to  judge,  and  the  advertisers  have  not  as  yet  realized 
the  necessity  of  getting  in  close  touch  with  those  who  actually 
are,  or  at  least  ought  to  be,  most  active  in  the  selection  of 
machinery.  It  is  therefore  a  timely  suggestion  to  put  forth, 
that  our  advertising  manufacturers  should  add  a  request 
when  sending  their  catalogues,  that  these  latter  be  placed 
in  the  hands  of  the  man  actually  in  charge  of  the  class  of 
machinery  advertised.  Some  of  our  leading  firms  have  In 
fact  already  adopted  this  method  in  regard  to  certain  kinds 
I  of  their  trade  literature,  but  in  the  majority  of  cases  the 
foremen  and  even  the  department  superintendents  are  de- 
I  pending  entirely  upon  the  advertisements  in  the  trade  jour- 
]  nals,  and  the  catalogues  which  they  send  for  themselves  on 
account  of  these  advertisements,  for  all  knowledge  about  new 
advertised  machines  on  the  market.  If  it  were  not  for  the  in- 
fluence of  the  advertisements  in  the  trade  journals,  it  is  likely 
,  that  our  manufacturers  would  long  before  this  have  realized 
1  that  catalogues  need  go  further  than  to  the  business  office 
of  a  firm.  By  means  of  the  trade  journal  which  reaches 
further,  the  advertisers  have  reached  the  men  which  they 
should  try  to  reach  by  their  catalogues  as  well. 


A  EUROPEAN  BEVEL  GEAR  GENERATING 
MACHINE. 

The  bevel  gear  planing  machine  shown  herewith,  built  by 
the  Ateliers  de  Construction  Mecanique  (cidevant  Ducommun) 
at  Mulhouse,  Alsace,  embodies  in  its  design  a  number  of  feat- 
ures of  considerable  interest,  among  which  are  the  linkage 
system  which  gives  the  proper  movement  to  the  blank,  and 
the  use  of  two  tools,  one  for  each  side  of  the  tooth.     This  ma- 


chine operates  on  what  is  known  as  the  "Sang"  system  of 
gear  generating  which,  in  its  simplest  form  as  applied  to 
spur  gears,  is  illustrated  in  Fig.  2.  The  master  wheel  and 
the  blank  to  be  cut  are  given  a  lateral  movement  perpendicu- 
lar to  the  axis  of  the  shaft  which  connects  them.  This  move- 
ment rolls  the  master  gear  over  the  rack,  giving  the  blank  a 


Fig.  5.    A  Machine  Involving  the  Principles  mustrated  in  Figs.  3  and  4. 

similar  rolling  movement  over  a  pair  of  cutters  which  include 
a  space  corresponding  in  outline  to  the  sides  of  the  rack  teeth. 
Thus  these  tools  cut  in  the  blank  the  tooth  curves  required 
to  mesh  properly  with  a  rack  whose  teeth  have  the  outline  of 
the  cutting  tool  edges.  It  is  not  necessary  that  a  rack  and 
master  gear  be  used  to  give  the  rotary  motion  to  the  blank 
as  its  axis  is  translated.     As  shown  in  Fig.  1,  when  the  pitch 
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circle  of  the  master  gear  rolls  on  the  pitch  line  of  the  rack, 
a  point  such  as  K^  in  the  pitch  circle  of  the  master  gear  will 
trace  a  cycloid  £"1,  K.,  K,.  A  point  J  can  be  found  so  located 
that,  with  this  as  a  center,  an  arc  can  be  drawn  very  clcjsely 
approximating  the  cycloid.  It  then,  instead  of  the  master 
gear  and  rack,  we  substitute  as  shown  in  Fig.  1  a  crank  B,  K^ 
in  place  of  the  gear,  and  a  link  J  K^  to  connect  the  crankpin 
with  the  point  J  determined  as  above  described,  then,  when 
the  axis  of  the  blank  is  given  the  lateral  movement  described 
in  connection  with  Fig.  2,  the  link  will  so  restrain  the  move- 


Fig.  6.    Vertical  Section  through  Plane  of  Work  Spindle. 

ment  of  the  crankpin  £",  that  it  will  nearly  follow  the  cycloid 
and  in  so  doing  will  give  the  blank  a  close  approximation  to 
the  rotary  motion   obtained  by  the  gear  and  rack  in  Fig.  2. 

The  Sang  process  as  applied  to  the  forming  of  bevel  gears 
is  shown  in  Fig.  4.  The  rack  is  replaced  by  a  crown  gear 
and  the  master  gear  is  replaced  by  a  master  bevel  gear  whose 
axis  passes  through  the  central  point  of  the  crown  gear.  The 
gear  to  be  cut  is  mounted  on  the  axis  of  the  master  bevel  gear 
and  moves  with  it,  and  is  so  located  that  its  pitch  cone  apex 
is  at  C,  the  center  of  the  crown  gear.  If,  then,  the  sides  of 
the  teeth  of  the  crown  gear  be  plane  surfaces,  a  pair  of  tools, 
with  their  cutting  edges  in  the  plane  of  the  tooth  faces  of  a 
rack  space  may  be  used  to  generate  the  teeth  of  the  gear  to 
be  cut,  when  these  tools  are  given  a  reciprocating  motion 
which  allows  their  cutting  edges  always  to  remain  in  the 
plane  of  the  sides  of  the  rack  tooth.  In  this  case  the  axis 
of  the  master  gear  and  blank,  instead  of  being  given  a  rec- 
tilinear horizontal  motion  at  right  angles  to  the  axis  as  in 
Fig.  2,  is  given  a  circular  motion  about  vertical  axis  X  X,  so 
that  line  B  C  would  describe  a  cone  if  it  were  completely  re- 
volved. The  master  bevel  gear  is  thus  given  the  proper  roll- 
ing motion  about  the  crown  gear. 

By  a  similar  approximation  to  that  illustrated  in  Fig.  1,  we 
may  do  away  with  the  crown  gear  and  the  master  bevel  gear. 
The  pitch  circle  of  the  master  bevel  gear  rolls  about  the  pitch 
circle  of  the  crown  gear.  In  so  doing  a  point  K^  in  the  pitch 
circle  of  the  master  bevel  gear  will,  as  shown  in  Fig.  3,  de- 
scribe a  spherical  cycloidal  curve  determined  by  points  £",, 
K.,  K,.  which  are  the  positions  that  point  K^  takes  in  the 
three  positions  of  the  pitch  circle  marked  No.  1,  No.  2  and 
No.  3  in  the  sketch.  It  must  be  remembered,  in  following 
this  action,  that  all  the  lines,  shown  are  supposed  to  be  drawn 


on  the  surface  of  a  sphere  with  C  (Fig.  4)  as  center.  Now,  as 
in  Fig.  1,  we  find  a  point  J  such  that,  with  one  point  of  the 
dividers  located  here,  the  other  point  will  follow  the  spherical 
cycloid  A'l,  K,,  E.,  very  closely.  We  may  then,  as  in  Fig.  1, 
dispense  with  the  master  and  crown  gears,  replacing  them  with 
a  crank  or  link,  B,  K^.  pivoted  at  one  end  to  axis  B  C,  and  join- 
ed at  the  other  end  at  point  K^  to  the  swing  link  pivoted  at  J. 
With  this  arrangement  then,  within  reasonable  limits,  a  rota- 
tion of  axis  B  C  in  Fig.  4  about  vertical  axis  X  X  will  impart 
to  the  gear  to  be  cut.  through  the  restraining  action  of  link 
J  iti,  a  motion  similar  to  that  given  by  a  master  bevel  gear  and 
crown  gear,  which  will  be  suitable,  as  before  explained,  for 
shaping  the  correct  form  of  tooth  on  the  blanlv  under  the 
action  of  the  two  cutting  tools. 

The  machine.  Fig.  5,  uses  two  tools,  one  for  each  side  of  the 
tooth.  Since  these  tools,  shown  at  N  in  Figs.  6  and  7,  must 
move  in  separate  paths  converging  toward  point  0,  they  are 
necessaiily  mounted  on  separate  slides  traveling  on  guides  Q, 
which  may  be  adjusted  independently  about  the  vertical  axis 
X  X  of  the  mechanism,  in  the  circular  recess  to  which  they  are 
fitted  in  the  top  of  the  frame  of  the  machine.  This  adjust- 
ment gives  the  necessary  converging  motion  to  cause  the  teeth 
which  they  form  in  the  blank  to  disappear  at  the  apex  0 
of  the  crown  gear  and  the  blank.  A  separate  adjustment,  con- 
trolled by  the  tap  bolts  seen  in  the  curved  slots  on  the  sides 
of  the  tool  slide  guides  in  Fig.  5,  gives  a  rocking  adjustment 
about  axis  0  in  the  plane  of  the  section  in  Fig.  6.  This  is 
required  to  make  the  tool  follow  the  angle  of  the  root  of  the 
tooth,  and  gives  it  a  movement  slightly  out  of  the  horizontal. 
The  tool  slides  are  reciprocated  through  ball  pivoted  connect- 
ing rods  from  slotted  link  S.  which  has  the  adjustment  shown 
in  Fig.  6  on  its  upper  end  for  varying  the  position  of  the 
stroke,  and  an  adjustable  crankpin  in  its  driving  crank  for 
varying  the  length  of  the  stroke.  The  machine  is  driven 
through  the  three-step  cone  shown  in  Figs.  5  and  7. 


#V 


Fig.  7.    Section  sho^^mg  Driving  Mechanism. 

Neglecting,  for  the  time  being,  the  adjustments  required  for 
suiting  the  machine  to  gears  of  different  pitch  cone  angles, 
let  us  trace  in  the  machine  the  action  explained  by  the  dia- 
grams in  Figs.  3  and  4.  Axis  B  C  in  Fig.  4  is  that  passing 
through  the  gear  to  be  cut  in  Fig.  6.  The  rotation  of  this 
axis  about  the  vertical  axis  XX  of  the  machine  is  effected  by 
rotating  the  whole  structure  on  which  it  is  supported  around 
the  circular  bearing  provided  at  the  top  of  the  column  of  the 
machine.  The  table,  carrying  the  structure  for  holding  the 
gear  blank,  has  a  section  for  a  worm  wheel  formed  on  a  por- 
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tiou  of  its  periphery,  as  showii  in  Fig.  5.  A  worm  on  shaft 
H  engages  the  worm  wheel  teeth.  Shaft  H  may  be  driven 
either  by  pulley  U,  Fig.  7,  from  the  belt  cone  for  quick  return 
movement,  or  by  a  cam  in  the  face  of  the  belt  cone  through 
the  slotted  link  mechanism  shown  acting  upon  the  ratchet 
and  ratchet  wheel  at  T,  which  arrangement  gives  the  cutting 
feed.  A  clutch  V  connects  either  of  these  motions  to  shaft  H. 
This  clutch  is  operated  by  a  rod  w  controlled  by  the  dogs 
shown  in  Fig.  5,  adjustable  in  the  peripheral  slot  of  the  circu- 
lar table.  By  means  of  these  dogs  the  table,  when  started  on 
the  cutting  feed,  will  stop  itself  at  the  conclusion  of  the 
cut  and  rapidly  return  to  its  first  position  ready  for  starting 
in  on  a  new  tooth. 

So  much  for  the  movement  about  the  axis  X  X.  For  the 
rolling  motion  which  must  be  given  the  blank  to  agree  with 
that  of  the  master  bevel  gear  rolling  in  a  crown  gear  as 
shown  in  Fig.  4,  the  approximation  outlined  in  Fig.  3  is  used. 
Link  /  in  Figs.  G  and  8  is  link  B,  K^  of  Fig.  3.  Point  E  in 
Figs.  6  and  8  is  point  K,  in  Fig.  3.  In  Fig.  S  pivot  K  has 
been  raised  from  the  position  it  should  occupy  directly  back 


Pig.  8.    Diagram  ehowlngr  Arrangrement  of  Approximating  Linkage. 

of  point  A„  to  show  the  construction  of  links  L.  Considering 
however,  that  the  mechanism  is  in  its  proper  condition,  when 
the  blank  is  given  its  rotation  about  vertical  axis  X  X,  point 
K„  if  the  proper  rolling  motion  is  given  the  blank,  will  trace 
a  spherical  cycloldal  identical  with  K„  K~,  K^  in  Fig.  3.  To 
Insure  that  point  K  shall  follow  with  great  exactness  this 
cycloid,  as  the  blank  rolls  to  the  left  one  of  the  pair  of 
springs  shown  at  the  lower  end  of  link  I  presses  pivot  K  to 
the  bottom  of  the  open  ended  slot  in  link  L,  which  is  pivoted 
at  point  J,  this  point  being  selected  in  the  same  manner  as 
point  J  in  Fig.  3.  It  will  thus  be  readily  understood  that  the 
rotary  and  rolling  motions  required  for  the  blank  are  very 
closely  approximated.  Of  course  the  cut  is  not  started  from 
the  middle  as  we  have  been  considering.  The  blank  is  first 
swung  i.0  the  extreme  right,  for  instance,  so  that  it  clears  the 
tools.  Under  those  circumstances  the  pivot  K  will  bear  on  the 
bottom  of  the  open  ended  slot  in  the  right-hand  link  L,  being 
held  there  by  the  pressure  of  the  right-hand  spring.  When 
it   reaches   the   central   position   shown   in   Fig.    8   it  will   be 


under  the  restraining  influence  of  both  links  L.  As  it  con- 
tinues to  swing  toward  the  left  it  will  come  under  the  control 
of  left-hand  link  L  and  the  left-hand  spring. 

The  various  cuts  show  quite  clearly  the  adjustment  re- 
quired for  gears  of  various  pitch  cone  angles.  Sector  F  is 
adjustable  in  a  vertical  plane  about  pitch  cone  apex  0  on 
its  semi-circular  bracket  or  support,  which  is  integral  with 
table  G.  This  sector  F  carries  the  bearing  for  the  blank. 
The  entire  indexing  mechanism,  together  with  the  blank,  is 
of  course  rotated  with  link  /  under  the  action  of  links  L.  The 
machine  is  semi-automatic,  the  indexing  being  done  by  hand 
through  means  clearly  shown  in  the  cuts.  Before  altering 
the  adjustment  of  links  L  for  a  new  pitch  cone  angle,  the 
table  G-  is  first  brought  to  the  central  position  shown  in  Fig.  S. 
Pin  *4j,  shown  as  A'  in  Fig.  6,  is  inserted  in  a  hole  in  pivot  K. 
Nuts  B'  on  the  dividing  wheel  casing,  through  which  motion 
is  transmitted  from  links  /  to  the  blank,  are  then  loosened. 
Sector  F  is  adjusted  and  fastened  in  its  new  position  on  cir- 
cular bracket  G,  and  nuts  B'  are  tightened  in  their  new  posi- 
tions to  correspond  with  the  new-  angular  setting  of  the  head. 
Pivots  J  J  are  now  shifted  along  the  slots  in  guide  bars  MM 
to  agree  with  graduations  corresponding  with  the  angle  to 
which  the  blank-carrying  spindle  is  set.  After  the  pivots  are 
tightened  in  their  new  locations,  pin  A-,  is  withdrawn  and  the 
mechanism  is  ready  for  the  gear  of  the  new  angle. 

It  is  interesting  to  compare  this  machine  with  the  Bilgram 
and  Gleason  bevel  gear  generators,  both  of  which  operate 
on  the  same  principle.  None  of  these  three  machines,  how- 
ever, bear  the  slightest  resemblance  to  the  others  externally — 
an  Indication  of  the  different  ways  in  which  the  minds  of  dif- 
ferent designers  will  act  when  the  same  problem  is  prese,nted 
to  each  of  them. 

WE  HAVE  A  NEW  MAN  IN  OUR  SHOP. 

A.  P.  PRESS. 

We  had  a  new  man  come  in  last  week.  You  see  it  is  like 
this:  Ours  is  a  country  shop,  and  it  is  hard  work  to  get  a 
good  man;  this  fellow  came  along  in  the  ofllce  and  asked  for 
a  job,  and  said  if  the  boss  could  stand  for  his  coming  in  at 
8:00  A.  M.  every  morning  he  would  like  to  go  to  work.  He 
said  it  was  not  convenient  for  him  to  get  In  at  7:00. 

Now  lots  of  men  come  In  on  the  train  about  7:15,  so  the 
"Boss"  said  it  would  be  all  right,  and  the  next  morning  at 
7:55  in  he  came.  He  had  a  good  kit  of  tools,  knew  how  to 
use  them,  and  was  a  good  "all-round"  man.  He  turned  off 
more  work  that  first  day  than  I  ever  saw  a  new  man  do  be- 
fore. He  had  better  clothes  on  than  I  had  when  I  got  mar- 
ried, but  he  took  a  clean  pair  of  overalls  out  of  his  box,  rolled 
up  his  sleeves,  and  showed  he  wasn't  afraid  of  dirt. 

I  got  to  talking  with  him  the  first  noon,  and  I  found  he 
knew  things.  One  of  the  first  jobs  he  had  to  do  was  to  turn 
up  a  big.  round  brass  ball  about  6  inches  diameter — a  model 
of  something  or  other,  I  think — and  I  thought  he  would  be 
stuck.  But,  not  a  bit  of  it;  he  just  put  a  piece  of  2  x  6-inch 
plank  on  the  faceplate,  turned  out  a  place  in  it  that  fitted  the 
ball  snugly,  gave  it  a  "chuck  in"  and  then  hand-tooled  it  up. 

He  had  been  here  a  week  or  two  when  our  observing  "Boss" 
noticed  that  he  went  in  a  certain  house  every  night,  and 
finally  asked  him  if  he  lived  there.  "Sure!"  he  replied.  "Well, 
If  you  live  there,  close  to  the  shop,  why  don't  you  get  in  at 
7:00  o'clock?"  "Why!  I  told  you  when  I  hired  out  that  it 
was  not  convenient  for  me  to  do  so;  you  see  it  seems  better 
for  my  constitution  to  lie  abed  until  7:00."  Now,  he  is  a  big, 
strong  fellow  with  the  constitution  of  a  giant.  The  "Boss" 
was  wild  and  he  started  to  "fling  it"  into  him.  "Hold  up," 
said  the  new  man.  "Haven't  I  kept  my  agreement  in  both 
the  letter  and  the  spirit,  and  haven't  I  given  you  a  dollar's 
worth  of  goods  for  every  hundred  cents  I  received?  If  you 
want  to  cancel  that  agreement,  there  is  a  first-class  chance 
for  you  to  do  so,  right  now." 

The  "Boss"  stopped  right  there  and  then,  and  so  far  the 
fellow  has  been  coming  in  at  7:55  just  the  same,  but  whether 
he  is  a  union  man  and  is  trying  to  make  this  a  nine-hour  shop, 
or  whether  he  is  plain  lazy  and  doesn't  want  to  work  that 
other  hour,  we  haven't  made  up  our  minds  yet,  but  when  we 
have,  we  will  let  you  know. 
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DRILL  JIGS.-3. 

E    R.  MABKHAM. 

Form  of  the  Jig.— The  shape  and  style  of  tbe  jig  must  de- 
pend on  the  character  of  the  work,  the  number  of  pieces  to 
be  drilled,  and  the  degree  of  accuracy  essential.  It  may  be 
that  a  simple  slab  jig  of  the  design  shown  in  Fig.  20  will 
answer  the  purpose;  if  so,  it  would  be  folly  to  make  a  more 
expensive  tool.  If  we  are  to  drill  a  piece  of  work  of  the 
design  shown  to  the  left  in  Fig.  21  and  but  one  hole  is  to  be 
drilled  in  each  piece,  then  a  jig  made  in  the  form  of  an  angle 
iron,  as  shown  to  the  right  in  Fig.  21,  works  nicely,  and  is 

cheaply  made.  As  it  is 
not  necessary  to  move 
the  jig  around  on  the 
drill  press  table  it  may, 
after  locating  exactly, 
be  securely  fastened  to 
the  table.  In  designing 
such  a  jig,  it  is  advisa- 
ble, when  possible,  to 
have  the  work  on  the 
side  of  the  upright 
shown  in  Fig.  21,  rather 
than  on  the  opposite 
side,  as  we  do  away 
with  any  tendency  of 
the  jig  to  tip  when  pres- 
sure is  applied  in  the 
operation  of  drilling. 
For  many  kinds  of  work  a  jig  provided  with  a  leaf,  as 
shown  in  Fig.  22,  gives  best  results,  as  the  leaf  may  be  raised, 
and  the  work  removed,  and  any  dirt  cleaned  from  the  work- 
ing surfaces.  After  placing  the  piece  to  be  drilled  in  the 
jig,  the  leaf  is  closed.  As  the  bushings  are  in  the  leaf,  it  is 
apparent  that  it  must  always  occupy  the  same  relative  posi- 
tion to  the  work  for  the  different  pieces,  or  they  will  not  be 
duplicates;  consequently  the  fulcrum  pin,  o,  must  be  a  perfect 
fit  in  the  hole  in  the  leaf,  and  a  locating  pin  b  is  provided  to 
prevent  any  tendency  of  the  leaf  to  move  from  the  action 
of  the  drill  when  cutting.  Jigs  provided  with  such  a  pin 
show  less  tendency  to  wear  in  the  Joint.  The  leaf  should  not 
close  down  onto  the  work,  but  onto  a  shoulder  on  pin  6  as 
shown,  there  being  a  space  between  the  work  and  the  jig  leaf. 
While  the  above  is  true  for  most  work,  a  jig  for  drilling 
round  pieces  may  be  designed  as  shown  in  Fig.  23,  the  holding 
device  being  two  V-shaped  blocks,  one  located  on  the  lower 


Fig.  20.    Slab  Jiff  of  Simplest  Deslgrn. 
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in  stock,  crucible  tool  steel  Is  generally  used.  The  ends  of 
the  legs  should  be  ground  true  with  the  seating  surface — 
that  is,  where  the  work  rests — of  the  jig.  To  accomplish  this 
a  surface  grinder  should  be  used.  As  the  operation  of  grind- 
ing leaves  a  number  of  projections  on  the  surface  ground, 
and  as  these  ridges  or  projections  would  wear  away  as  the 
legs  were  moved  back  and  forth  on  the  drill  press  table,  it  is 
advisable  to  remove  them  by  lapping  on  a  flat  lap,  thus  pro- 
ducing a  perfectly  smooth,  true  surface.  In  this  way  we  re- 
duce the  wear  to  the  minimum. 

For  certain  classes  of  jigs  the  legs  may  be  short,  not  more 
than  i/o  inch  long;  but  for  Jigs  of  the  style  shown  in  Fig.  22, 
where  the  tool  is  held  in  the  hand,  it  Is  necessary  to  make 
the  legs  longer  to  keep  the  fingers  from  coming  in  contact 
with  the  chips  on  the  drill  press  table.  The  legs  should  be 
located  so  as  to  do  away  with  any  tendency  of  the  jig  to  tip 
up  when  the  work  is  being  drilled. 

While  it  is  necessary  to  observe  extreme  care  in  designing 
drill  jigs  to  prevent  any  tendency  of  the  jig  to  tip,  and  to 
have  the  legs  ground  and  lapped  on  a  true  plane,  it  is  just 
as  necessary  that  the  drill  press  table  should  be  perfectly  at 
right  angles  to  the  spindle,  and  that  it  should  be  true  and  flat. 
Otherwise  the  holes  will  not  be  at  the  desired  angle  with  the 
working  surface  of  the  work. 

In  shops  where  interchangeable  work  is  produced,  or  where 
the  work  must  in  all  respects  be  machined  correctly,  the  con- 


Fig:.  21.    Piece  to  be  DrlUed  and  Jiff  Uaed  for  tbls  Work. 

portion  of  the  Jig,  while  the  other  is  on  the  leaf,  as  shown. 
In  the  case  of  a  jig  of  this  pattern  the  work  is  securely  held 
by  binding  the  cylindrical  piece  by  pressing  the  handles  of 
the  jig  together. 

When  jigs  are  to  be  moved  around  on  the  table  of  the 
drill  press  as  is  the  case  where  several  holes  are  to  be  drilled, 
legs  are  generally  provided,  as  shown  in  Fig.  22.  In  order 
that  the  legs  may  not  wear  it  is  customary  to  harden  them. 
The  legs  are  hardened  before  they  are  placed  in  the  Jig,  and 
are  ground  and  lapped  true  while  in  the  jig.  As  the  only 
wear  is  on  the  ends,  or  where  they  come  in  contact  with  the 
drill  press  table,  it  is  customary  to  harden  only  the  ends 
which  rest  on  the  table.  In  most  shops  jig  legs  are  made 
from  tool  steel,  although  a  good  grade  of  open-hearth  steel 
containing  sufficient  carbon  to  insure  its  hardening  answers 
as  well  for  most  purposes.     But  as  few  shops  carry  such  steel 


Fig.  22.    Jig  wltb  Pivoted  Leaf. 

dition  of  the  various  machines  is  closely  watched,  and  espe- 
cially such  parts  of  the  machines  as  affect  the  accuracy  of 
the  finished  product.  Drill  press  tables  are  planed  over 
when  out  of  true,  or  are  lined  up  to  insure  their  being  at 
right  angles  to  the  spindles  of  the  drill  press.  This  may  be 
done  by  placing  a  bent  wire  in  the  drill  chuck,  the  wire  being 
bent  so  that  it  will  describe  as  large  a  circle  as  possible,  and 
yet  be  free  to  swing.  The  end  of  the  wire  is  bent  so  that  a 
point  will  come  in  contact  with  the  table.  By  loosening  the 
screws  holding  the  table,  and  inserting  "shims,"  it  may  be 
trued  as  desired. 

Locating  the  Holes  for  Drill  Bushings.— When  making  jigs, 
the  part  of  the  work  that  calls  for  the  best  workmanship  is 
locating  the  holes  for  drill  bushings.  .  The  methods  em- 
ployed differ,  but  should  depend  on  the  character  of  the 
work.  Where  accuracy  is  not  essential  it  is  the  custom  many 
times  to  take  a  piece  of  work  that  Is  right,  that  is,  one 
where  the  holes  are  drilled  near  enough  right,  place  this  in 
the  Jig  and  transfer  the  holes  into  the  jig.  As  it  is  neces- 
sary to  leave  the  bushing  holes  in  the  jig  considerably  larger 
than  the  holes  in  the  work  in  order  to  have  suflicient  stock 
around  the  holes  in  the  bushing,  those  in  the  jig  may  be  en- 
larged  by   means   of   a   counterbore,   the   pilot   of   which   fits 


pig.  23.    Part  of  Jig  wltb  Pivoted  Leaf,  sbowlng  Method  of  Holding 
Round  Work. 

nicely  In  the  transferred  holes,  and  with  a  body  the  size  of  the 
desired  hole.  When  this  method  would  not  Insure  desired 
accuracy,  several  other  methods  may  be  employed. 

If  a  model  of  the  work  to  be  done  is  at  hand  a  Jig.  as 
shown  in  Fig.  22,  may  be  made  in  the  following  way.  The 
leaf  is  raised  and  the  model  placed  in  it.  The  jig  is  fastened 
to  the  faceplate  of  the  lathe,  the  leaf  still  being  raised.  By 
means  of  a  center  indicator  the  jig  is  located  so  that  one  hole 
of  the  model  runs  true,  the  leaf  is  then  closed  and  the  hole 
is  drilled  through  it,  and  then  bored  with  a  boring  tool  to 
the   desired   size.     Never   ream   a  bushing   hole   in   a  jig,   <"■ 
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any  similar  hole  in  any  piece  of  work,  where  the  finished 
hole  must  be  exactly  located,  as  a  reamer  is  liable  to  run 
out  somewhat,  and  thus  affect  the  accuracy  of  the  work.  A 
reamer,  if  properly  made  and  used,  will  produce  a  round, 
true  hole,  accurate  as  to  size,  and  is  a  valuable  tool  for  many 
purposes,  and  holes  of  a  uniform  size  may  be  produced.  But 
on  account  of  the  stock  being  uneven  in  texture,  or  on  account 
of  blow  holes  in  castings,  a  reamer  is  liable  to  alter  its 
course  and  so  change  the  location  of  the  hole.  While  for 
many  purposes  this  slight  alteration  of  location  might  be  of 
no  account,  yet  for  work  where  accuracy  is  essential,  it  is  out 
of  the  question. 

After  drilling  and  boring  the  first  hole  the  jig  may  be 
moved  on  the  faceplate,  and  the  other  holes  produced.  It  Is 
obvious  that  in  order  to  produce  holes  that  will  be  at  right 
angles  to  the  base  of  the  jig,  the  faceplate  of  the  lathe  must 
run  true,  and  should  be  tested  each  time  it  is  used  for  any 
work  where  accuracy  must  be  observed. 

Where  there  is  no  model,  and  it  is  not  considered  advisable 
to  make  working  models  of  the  various  parts,  the  location 
of  the  bushing  holes  may  be  obtained  by  laying  out  the  vari- 
ous points  on  the  jig.  In  such  cases  a  drawing  is  usually 
furnished,  and  the  dimensions  on  same  are  transferred  to 
the  face  of  the  jig.  If  it  is  not  necessary  to  have  the  holes 
exact  as  to  measurements,  the  laying  out  may  be  done  with  a 


Flff.  24.    Method  of  Taking:  Vertical  Measurement 


surface  gage,  the  point  of  the  needle  being  set  to  a  scale. 
The  scale  may  be  clamped  against  an  angle  iron,  as  shown  in 
Fig.  24,  or  an  angle  iron  may  have  a  groove  of  the  width  of 
the  scale  cut  across  its  face  at  right  angles  to  the  base,  as 
shown  in  Fig.  25.  The  scale  should  be  a  good  fit  in  the 
groove,  so  fitted  that  it  will  stay  securely  at  any  point  from 
frictional  contact  with  the  sides  of  the  slot,  or  a  spring  may 
be  located  as  to  insure  the  proper  tension. 

Where  greater  accuracy  is  essential  the  working  points 
should  be  obtained  by  means  of  a  height  gage,  as  shown  in 
Fig.  26.  By  means  of  such  a  tool  the  measurements  may  be 
fairly  accurate,  as  the  Vernier  scale  allows  of  readings  to 
one  thousandth  inch. 

When  the  lines  have  been  scribed  at  the  proper  locations 
they  are  prick  punched.  In  order  to  prick  punch  exactly  at 
the  intersection  of  lines  the  operator  must  wear  a  powerful 


jig  may  be  clamped  to  the   faceplate  of  the  lathe  and  the 
bushing  holes  carefully  drilled  and  bored  to  size. 

At  times  jigs  are  made  of  such  size  and  design  that  it 
seems  wise  to  core  the  bushing  holes.  In  such  cases  it  is 
necessary,  in  order  that  we  may  lay  out  the  location  of  the 
centers   of   desired   holes   to   press   a  piece   of  sheet  steel   or 


Fig.  25.    Angle  Iron  with  Gr 


eye-glass  and  use  a  carefullj'-pointed  punch  ground  to  an 
angle  of  60  degrees.  If  the  punch  marks  are  made  very  light 
at  first  the  exact  location  may  be  observed  nicely.  The 
punch  marks  should  not  be  deep,  as  there  is  a  liability  of  al- 
teration of  location  if  the  punch  is  struck  with  heavy  blows. 
After  the  various  points  have  been  located  and  punched  the 


Pig.  26.    Taking  Vertical  Measurementa  by  Means  of  Height  Gage. 

Sheet  brass  into  the  cored  hole,  as  shown  in  Fig.  27,  and 
locate  the  center  on  this  piece.  When  the  jig  has  been  prop- 
erly located  for  machining,  the  sheet  metal  may  be  removed 
and  the  hole  machined  to  desired  size.  If  an  error  of  0.001 
or  0.002  inch  is  not  permissible  the  method  described  above 
will  not  answer. 

Where  extreme  accuracy  is  essential  we  must  locate  round 
pieces  of  steel  on  the  face  of  our  work.  These  pieces  of 
steel  are  called  buttons  and  are  of  exact  size  and  perfectly 
round.  To  do  away  with  any  possibility  of  their  becoming 
bruised  in  any  way  they  are  hardened  and  carefully  ground 
to  size.  The  buttons  are  attached  to  the  work  by  means  of 
machine  screws,  as  shown  in  Fig.  28,  the  holes  in  the  buttons 
being  larger  than  the  screws  used;  this  difference  in  size 
allows  us  to  move  the  button  until  it  is  accurately  located. 
The  diameter  of  the  buttons  should  be  some  standard  size. 


Fig.  27.    Cored  Holes  with  Inserted  Brass  Pieces  ior  Centers. 

easily  divisible  by  two,  because,  in  making  our  computations 
we  only  consider  the  distance  from  the  center  of  the  button 
to  its  circumference,  that  is,  the  radius. 

When  we  start  to  lay  out  the  centers  for  the  bushing  holes 
we  first  determine  our  working  surface,  then  lay  out  on  the 
face  of  the  jig.  by  means  of  a  surface  gage,  as  described  in  a 
previous  operation,  the  centers  of  the  holes  to  be  produced. 
We  then  drill  and  tap  screw  holes  to  receive  the  screws  to  be 
used  in  holding  the  buttons  to  the  jig.  When  we  have  prick- 
punched  the  surface  and  before  drilling  the  holes  we  scribe 
by  means  of  dividers  a  circle  of  the  size  of  the  button  on 
the  face  of  the  jig  with  the  punch  mark  as  center.  This 
enables  us  to  approximately  locate  the  button.  If  the  hole 
to  be  produced  has  its  center  2  inches  from  the  base  o  and  4 
inches  from  vertical  side  b.  Fig.  29,  we  would  locate  the  but- 
ton— provided  it  was  %  inch  diameter — 1%  inches  from  a, 
and  3%  inches  from  6.     This  can  be  done  accurately  by  use 
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of  a  Vernier  caliper,  cr  we  can  lay  the  jig  on  the  side  6,  and 
by  means  of  a  length  gage,  or  a  piece  of  wire  filed  to  the 
right  length,  accurately  determine  the  distance  from  6  to 
the  button.  The  jig  is  then  placed  on  the  base  a  and  the  other 
dimension  obtained  in  the  same  manner.  The  buttons  may 
be  located  more  easily  by  the  use  of  a  Vernier  height  gage, 
if  one  is  at  hand. 


/       _^ 


'      /     / 


serves  as  a  starting  point,  and  the  jig  must  be  located  so 
that  the  button  is  exactly  in  line  with  the  spindle  of  the  ma- 
chine. This  is  accomplished  by  moving  the  table  until  the 
sleeve  A  on  the  arbor  B  will  just  slide  over  the  button  D. 
The  hole  in  A  must  be  a  nice  sliding  fit  on  the  arbor  B  and 
also  on  the  button  B:  In  order  to  insure  accuracy,  the  arbor 
B  must  be  turned  to  size  in  the  spindle  just  as  it  is  to  be 
used,  or,  if  a  portable  grinder  Is  at  hand  the  arbor  may  be 
fitted  to  the  spindle  hole  or  to  the  collet,  as  the  case  may  be, 
the  portion  which  receives  the  sleeve  A  may  be  left  a  trifle 
large  and  ground  to  size  in  place  in  the  machine.  The  port- 
able grinder  is  located  on  the  table  of  the  machine. 


'^ 


Pig.  31.    Stralght-fiuted  DriU  for  Jig  Work- 


Pig.  28.    Buttons  for  Locating  Holes  in  Jigs. 

If  there  are  to  be  several  bushings  on  the  face  of  a  jig  a 
button  may  be  accurately  located  where  each  hole  is  to  be. 
The  jig  may  be  clamped  to  the  faceplate  of  the  lathe  so  that 
one  button  is  located  to  run  exactly  true.  This  is  done  by 
means  of  a  lathe  indicator.  When  the  jig  has  been  so  located 
that  the  button  runs  perfectly  true,  the  button  may  be  re- 
moved and  the  hole  enlarged  by  means  of  a  drill  so  that  a 
boring  tool  can  be  used  to  bore  it  to  the  proper  diameter. 


Fig.  29.    Locating  a  Hole  by  Means  of  a  Button. 

In  some  shops  it  Is  not  considered  advisable  to  locate  a 
button  at  the  desired  position  of  each  hushing  hole.  One 
button  is  located  and  the  jig  is  fastened  to  the  table  of  a 
milling  machine  having  a  corrected  screw  for  each  adjust- 
ment. Then,  after  one  hole  is  accurately  located  and  bored. 
It  is  a  comparatively  easy  matter,  by  means  of  graduated 
dials,  to  obtain  the  other  locations;  however,  this  method 
should  never  be  used   unless   the  machine  has  all   its  move- 


Fig.  30.    Locating  Holes  in  the  Milling  Machine. 

ments  governed  by  "corrected"  screws,  as  the  screws  ordi- 
narily sent  out  on  milling  machines  are  not  correct  as  to 
pitch,  and  if  used  serious  defects  in  measurement  will  result. 
Fig.  30  shows  a  jig  clamped  to  an  angle  iron  on  the  table 
of  the  milling  machine.  The  angle  iron  is  located  exactly  in 
line  with  the  travel  of  the  table,  and  the  jig  fastened  to  it. 
The  button  D  which  has  previously  been  accurately  located 


Fig.  32.    Inserted  Cutter  Boring  Tool. 

After  the  jig  has  been  accurately  located  so  that  the  button 
B  allows  the  sleeve  A  to  slide  over  it.  the  arbor  B  may  be 
removed  from  the  spindle,  and  a  drill  be  employed  to  in- 
crease the  size  of  the  tapped  screw  hole  that  received  the 
screw  used  in  fastening  the  button.  Best  results  follow  if  a 
straight-fluted  drill,  as  shown  in  Fig.  31,  is  used.  The  drill 
should  not  project  from  the  chuck  or  collet  any  further  than 
necessary,  thus  insuring  the  greatest  rigidity  possible.  After 
drilling,  a  boring  tool  of  the  form  shown  in  Fig.  32  may  be 
substituted  for  the  drill  and  the  hole  bored  to  size.  The 
machine  may  now  be  moved  to  position  for  the  next  bushing 
hole  by  observing  the  dimensions  given.  The  operator  should 
bear  in  mind  that  the  screw  used  in  getting  the  spacings  must 
be  turned  in  the  same  direction  at  all  times,  otherwise  the 
backlash  will  render  accuracy  out  of  the  question. 

While  the  foregoing  relates  to  plain  jigs  the  same  principles 
apply  to  those  of  more  complicated  design. 

*  *     * 

How  many  readers  of  Machixert  have  ever  noticed  that  a 
boiler  plate  sheet  when  formed  into  the  shape  of  a  boiler 
shell  does  not  bend  on  its  center  line  or  nominal  neutral  axis? 
A  boilermaker  always  takes  the  measure  of  the  straight  sheet 
for  a  certain  outside  girth,  and  makes  little  or  no  allowance 
for  change  of  length  due  to  bending.  When  a  sheet  is  in  the 
bending  rolls  it  may  be  noted  that  practically  all  the  scale 
cracks  loose  from  the  interior  of  the  shell  and  very  little 
drops  off  from  the  exterior.  The  fact  that  there  is  little  or 
no  change  in  length  of  the  outside  fibers  indicates  that  the 
inner  fibers  are  compressed  and  that  the  sheet  as  a  whole 
is  thickened  slightly,  and  this  is  what  actually  takes 
place.  It  is  somewhat  diflBcult  to  understand  why  this 
peculiar  action  takes  place  until  it  is  remembered  that 
bending  a  bar  of,  say,  approximately  square  section,  nar- 
rows its  exterior  width  and  thickens  the  interior  width 
inasmuch  as  it  then  bends  on  its  neutral  axis  or  center 
line,  but  the  great  width  of  the  boiler  sheet  as  compared  with 
its  thickness  precludes  the  possibility  of  the  sheet  narrowing 
throughout  its  width  in  order  to  compensate  for  the  stretching 
exterior  fibers,  the  consequence  being  that  the  sheet  does  not 
change  its  cross  section  materially  in  shape  beyond  thicken- 
ing it  a  slight  amount  as  just  indicated.  Hence  the  exterior 
fibers  are  not  changed  in  length,  but  the  inner  ones  are  short- 
ened. 

*  »     * 

The  great  gulf  that  often  exists  between  the  theorist  and 
the  practical  man  is  very  well  illustrated  by  an  incident  men- 
tioned in  the  Valve  \\oria.  It  says  that  Lord  Kelvin,  the 
famous  English  scientist,  once  paid  a  visit  to  the  schoolshlp 
for  navigation  officers  at  Portsmouth.  England.  On  board 
there  were  several  mechanical  appliances  of  his  own  inven- 
tion, but  the  workings  had  to  be  explained  to  him.  He  under- 
stood the  theoretical  principles  of  the  mechanism,  but  had 
never  seen  them  applied  at  work  before  and  could  not  readily 
comprehend  them  when  embodied  in  metal. 
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ITEMS  OP  MECHANICAL  INTEREST. 


A  "WRENCH  FOE  CONFINED  SPACES- 
The  device  shown  in  the  cut  will  enable  a  workman  to 
turn  a  nut  or  tap  screw  at  the  extreme  end  of  a  radial  pocket 
of  great  length  and  small  dimensions.  It  may  be  made,  as 
shown,  either  as  a  ratchet  wrench  or  as  a  solid  jaw  wrench, 
the  part  that  engages  the  head  of  the  nut  in  either  case  being 
rotated  through  a  short  arc  of  action  by  the  two  links,  which 
are  operated  by  the  bell  crank  and  handle  at  the  outer  end. 


A  Wreacb  for  Confined  Spaces. 

This  bell  crank  and  its  attached  handle  may  be  given  either 
of  two  positions,  as  shown  in  the  cut;  the  full  lines  indicate 
a  position  at  right  angles  to  the  vibrating  links,  while  the 
dotted  lines  show  an  alternative  arrangement  obtained  by 
shifting  one  of  the  pivot  pins.  The  choice  of  these  two  posi- 
tions is  determined  by  the  amount  of  room  available  for  swing- 
ing the  handle.  The  idea  has  been  patented  in  England  and 
Germany. 


SEPARATOR  FOR  WATER  IN  COMPRESSED  AIR. 
As  is  well-known,  atmospheric  air  contains  a  certain  amount 
of  water  and  its  capacity  for  water  increases  with  the  tem- 
perature of  the  air.  When  compressed,  this  water  is  carried 
with  the  air  through  the  pipes  to  places  where  the  air  Is  to 
be  used,  and  as  the  air  Is  often  cooled  off  to  a  great  extent 


Separator  *or  Water  in  Compressed  Air. 

during  its  passage  through  long  pipe  lines  the  water  has  a 
tendency  to  condense  in  a  greater  or  less  degree.  When  used 
in  manufacturing  establishments,  for  auto-pneumatic  machin- 
ery, as  has  of  late  become  more  and  more  common,  the  con- 
densed water  following  the  air  often  causes  troubles.  When 
the  machines  are  shut  down  the  water  is  collecting  and  will 
cause  rusting  of  the  parts  with  consequent  difficulty  of  start- 


ing the  machine  and  making  the  pistons  and  valves  move 
freely.  To  overcome  the  troubles  thus  met  with,  and  in  order 
to  separate  the  condensed  water  from  the  air,  a  simple  ar- 
rangement may  be  adopted.  A  cast  iron  receiver  in  the  foim 
of  a  cylinder,  as  shown  in  the  cut,  and  provided  with  a  cover, 
is  nearly  filled  with  oil,  and  air  is  caused  to  pass  through  the 
oil  before  passing  into  the  machine.  The  condensed  water 
will  then  stay  with  the  oil,  while  the  air  will  proceed  through 
a  filter,  a  shewn  in  the  cut  at  A.  As  the  specific  gravity  of 
water  is  greater  than  that  of  oil,  the  water  will  evidently 
collect  at  the  bottom  of  the  receiver  and  can  be  let  out  when- 
ever a  sufficient  amount  is  collected.  In  the  cut  the  outlet 
for  the  water  is  shown  at  B,  the  main  air  supply  at  G,  the 
pipe  for  the  oil  supply  at  D,  and  the  outlet  of  the  air  to  the 
machines  at  E.  The  oil  is  of  course  leplaeed  only  when  the 
volume  is  diminished  to  a  considerable  degree  owing  to  some 
particles  of  oil  escaping  at  the  time  when  the  water  is  let  out. 
An  ordinary  water  gage,  as  indicated  at  F  may  be  used  to 
indicate  the  height  of  the  oil  or  the  amount  of  oil  and  water 
in  the  receiver.  The  felt  filter  is  held  in  place  between  two 
sheets  of  fine  wire  netting  which  are  fastened  in  small  re- 
cesses, one  to  the  cover  and  one  to  the  receiver  itself. 

There  may  be  a  question  about  whether  the  oil  plays  any 
important  role  in  the  separation  of  the  condensed  water  from 
the  air,  inasmuch  as  it  is  very  likely  that  if  the  air  containing 
condensed  particles  of  water  were  simply  discharged  into  the 
large  receiver,  the  water  would  probably  collect  just  the  same. 
Where  the  writer  has  seen  this  receiver  used  it  Is  always 
used  with  oil,  but  it  would  be  of  interest  if  experiments  could 
be  made  to  ascertain  whether  the  oil  is  an  essential  part  or 
not. 

THE  "GLYCO"  SKELETON  LINING  FOR  BEARINGS. 
The  accompanying  cut  shows  an  unusual  and  interesting 
way  of  securing  the  babbitt  to  a  cast  iron  bearing.  A  tinned 
sheet  iron  lining  is  perforated  and  screwed  onto  the  cast  iron 
body  of  the  bearing.  The  screws  are  provided  with  wood 
screw  heads,  and  the  holes  in  the  cast  iron  body  are  counter- 
sunk so  that  the  screws  can  bend  the  thin  sheet  metal  down- 
ward around  the  head,  and  wedge  it  in  between  the  head  and 
the  cast  iron,  thus  holding  the  lining  in  place  very  securely. 
The  babbitt  is  then  poured  on  the  tinned  lining  and  fuses  with 
it  to  a  solid  mass.  The  babbitt  also  fills  all  the  small  perfor- 
ations and  in  doing  so  not  only  gets  a  very  firm  support  on 
the  cast  iron  below  the  lining,  but  will  be  still  more  firmly 
held  in  place  than  by  the  fusion  of  the  metals  alone,  some- 


The  "Glyco"  Skeleton  Lining  for  Bearings. 

what  in  a  similar  way  as  plaster  is  secured  to  the  walls  of  a 
building.  The  advantages  which  are  claimed  for  this  way  of 
making  a  bearing,  which  has  its  origin  in  Germany,  are  that 
the  babbitt  is  held  in  place  even  more  securely  than  if  the 
cast  iron  body  of  the  bearing  were  provided  with  dove-tail 
slots;  the  babbitt  lining  of  the  bearing  can  be  thinner  on  ac- 
count of  the  uniform  way  in  which  it  is  held  to  the  body;  the 
cast  iron  body  itself  can  be  made  thinner,  not  being  pro- 
vided with  grooves  of  any  kind  which  impair  its  strength. 
This,  of  course,  would  decrease  the  cost  of  castings  in  cases 
of  production  on  a  large  scale.  The  linings  themselves  can 
be  produced  very-  cheaply  if  made  in  quantities.  They  are 
known  as  the  Glyco  skeleton  linings  for  bearings,  and  are 
manufactured  by  the  Glyco  Metall  Gesellschaft,  G.  m.  b.  H., 
Wiesbaden,  G-ermany. 
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ONE  THING  AT  A  TIME. 

There  is  one  point  that  stands  out  clearly  in  the  remark- 
able paper  "On  the  Art  of  Cutting  Metals,"  presented  as  his 
presidential  address  by  Mr.  Fred.  W.  Taylor,  at  the  December 
meeting  of  the  American  Society  of  Mechanical  Engineers, 
and  that  is  the  wisdom  and  practical  necessity  of  determining 
one  factor  at  a  time  if  experimental  ■work  shall  produce  re- 
sults having  any  clear-cut  significance  and  value.  In  the 
course  of  Mr.  Taylor's  and  his  associates'  herculean  investi- 
gations of  the  laws  governing  the  action  of  cutting  tools,  it 
was  found  that  no  less  than  twelve  distinct  and  independent 
variables  affect  the  production  of  chips.  To  develop  formulas 
which  would  enable  the  task  foreman  to  set  the  speed  and  feed 
of  a  machine  it  was  necessary  to  know  the  value  of  each  and 
every  one  of  these  independent  variables,  and  then  it  was  pos- 
sible to  construct  a  slide  rule  for  the  machine.  It  was  of  little 
conclusive  value  to  learn  what  was  the  effect  of  two  or  more 
factors  at  once  for  then  there  could  be  no  accurate  deduction  as 
to  the  actual  part  played  by  each.  It  took  a  long  time  to  learn 
this  simple  truth,  but  it  had  to  be  recognized  before  results 
were  obtained  which  could  be  analyzed  and  profitably  used. 

As  to  the  ultimate  result  of  this  remarkable  investigation 
into  the  laws  of  cutting  metals  now  for  the  first  time  pub- 
lished, it  almost  staggers  the  mind  to  comprehend,  for  if  we 
are  not  greatly  mistaken,  it  and  the  parallel  work  in  improving 
shop  management  will  mean  a  great  change  in  manufacturing, 
not  only  in  the  metal-working  industries,  but  in  all  branches 
of  manufacturing  as  well,  and  this  means  that  some  of  the 
present  economic  ideas  may  be  turned  upside  down.  But 
on  the  principle  of  minding  only  one  thing  at  a  time  we  shall 
not  worry  about  that,  but  shall  attend  to  the  present  business 
of  trying  to  comprehend  the  practical  significance  of  Mr.  Tay- 
lor's paper  and  of  keeping  abreast  of  the  impulsive  progress 
that  should  result  from  its  publication. 
*  *  * 
SPECIFIC  TRADE  KNOWLEDGE  SOMETIMES 
A  DETRIMENT. 

There  are  few  trades  but  which  have  so-called  trade  secrets; 
some  of  these  secrets  are  considered  important  if  not  abso- 
lutely vital  to  the  success  of  the  business,  while  the  value  of 
others  is  largely  fictitious  and  is  held  up  more  for  effect  than 
for  any  real  merit.  The  natural  impulse  for  any  one  who 
would  start  to  manufacture  some  product  requiring  consider- 
able special  and  expert  knowledge  and  skill  would  be  to  learn 
all  he  possibly  could  about  the  state  of  the  art  beforehand 
and  then  adopt  the  best   in  his   practice.     Theoretically  this 


should  be  the  right  thing  to  do,  but  sometimes  he  might  be 
better  off  to  know  less  about  the  state  of  an  art  and  thus 
avoid  imitating  and  using  bad  practice — in  short,  to  follow 
his  ideals  rather  than  present  practice.  The  practitioners  of 
almost  any  art  know  a  whole  lot  of  things  that  are  not  so. 
They  are  naturally  conservative  and  have  great  reverence  for 
certain  forms  and  features  of  their  work  which  a  beginner, 
not  imbued  with  the  same  ideas,  would  entirely  avoid.  In 
short,  the  gist  of  the  foregoing  is  that  if  a  new  business  Is 
to  be  started  it  may  be  better  to  cut  loose  entirely  from  the 
prejudices  and  practice  of  the  trade  and  branch  out  on  en- 
tirely new  lines,  starting  with  a  clean  sheet  and  employing 
only  men  who  have  good  intelligence  but  no  preconceived  ideas 
as  to  this  business.  No  doubt  many  mistakes  would  be  made 
at  first  and  more  capital  probably  would  be  required  in  the 
start  to  make  the  business  a  success,  but  the  chance  of  success 
is  greater,  we  believe,  than  it  would  be  to  act  as  a  mere  imi- 
tator and  not  as  a  pioneer  in  improving  the  art. 

Take  for  example  the  practice  of  making  any  small  tool  or 
machine  part.  Suppose  we  take  the  business  of  making 
chucks.  The  older  shops  which  have  been  engaged  in  chuck 
making  for  many  years  have  many  special  tools  and  appli- 
ances which  they  naturally  believe  are  very  essential  to  the 
success  of  their  business,  but  no  doubt  it  would  be  possible  to 
start  in  business  of  making  chucks,  using  only  modern  ma- 
chine tools  with  few  exceptions  perhaps,  and  be  able  to  com- 
pete successfully  so  far  as  manufacturing  cost  is  concerned 
with  any  of  the  present  chuck  makers.  The  great  disadvan- 
tage to  which  a  new  firm  is  subject  in  any  business  is  lack  of 
established  market  for  its  goods,  and  this  disadvantage  may 
easily  outweigh  any  advantage  due  to  new  manufacturing 
methods.  No  doubt  established  markets  keep  many  old  con- 
cerns from  bankruptcy  long  after  it  should  logically  appear. 


THE  IMPORTj^JSTCE  OF  INDUSTRIAL  EDUCATION 

In  his  message  to  the  second  session  of  the  59th  Congress, 
President  Roosevelt  voices  the  general  interest  in  industrial 
education.  He  deprecates  the  present  system  of  public  school 
education  to  train  boys  and  girls  in  literary  accomplishments 
to  the  total  exclusion  of  industrial,  manual  and  technical 
training;  and  recognizes  that  our  future  industrial  develop- 
ment depends  very  largely  upon  technical  education  including 
in  this  term  all  industrial  education — not  only  that  which 
fits  a  man  to  be  a  good  mechanic,  carpenter,  or  blacksmith,  but 
that  which  fits  him  to  be  a  great  engineer  as  well.  The  train- 
ing of  one  class  is  as  necessary  as  the  other  and  the  nation's 
prosperity  depends  as  much  on  the  manual  training  as  on  en 
gineering  training. 

The  recent  organization  of  the  National  Society  for  tue  Pro- 
motion of  Industrial  Education  is  a  movement  of  considerable 
importance  along  this  line,  but  we  fear  that  unless  the  pro- 
moters are  unusually  broad-minded  the  movement  is  likely  to 
lose  much  of  its  force  in  becoming  confused  with  a  general 
scheme  of  education.  The  professional  educator's  idea  of  edu- 
cation is  not  in  general  of  a  very  practical  nature.  He  was 
brought  up  in  an  atmosphere  quite  apart  from  that  which 
surrounds  the  workman  who  earns  his  daily  bread  by  the  toil 
of  his  hands,  consequently  very  few  educators,  so-called,  fully 
understand  the  present  need  of  industrial  education. 

The  excellent  paper  by  Mr.  Dean  which  appears  on  another 
page  of  this  issue  points  out  some  of  the  needs  of  evening 
schools  which  would  meet  the  requirements  of  industrial 
workers  who  are  employed  through  the  day.  He  points  out 
very  clearly  the  need  of  practical  education  which  shall  from 
the  start  meet  the  wants  of  these  workers  and  give  them  that 
which  will  help  them  to  earn  more  money  and  become  more 
efficient  workmen.    This  is  something  to  the  point. 

We  must  all  recognize  the  fact  that  our  present  industrial 
system  does  not  provide  for  the  education  of  young  mechanics 
who  will  by  the  natural  process  of  selection  become  fitted  tor 
responsible  positions  in  the  future.  So  far  as  eflBciency  of 
production  is  concerned  the  system  of  making  each  workman 
a  specialist  is  inevitable,  but  along  with  other  evils  it  has  the 
great  lack  of  not  providing  men  having  a  wi3e  embracing 
knowledge  of  their  trade  which  shall  enable  them  to  act  as 
foremen  and  superintendents  of  the  same  work. 
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THE  COST  ACCOUNT  AND  THE  DRA"W"ING 
ROOM. 

There  are  probably  very  few  draftsmen  who  have  not,  at 
some  time  or  other,  experienced  that  cooling  effect  on  their 
enthusiasm  which  follows  when  the  superintendent  or  the 
manager,  after  having  looked  over  a  new  design,  in  one's  own 
estimation  particularly  ingenious,  pronounces  it  as  "all  right, 
but  too  expensive  to  build." 

It  is  evident  that  the  superintendent  thinks  that  the  drafts- 
man has  no  Idea  of  the  cost  of  building  the  devices  he  designs. 
This  may  be  true  to  a  certain  extent,  but  If  a  critical  view 
Is  taken  of  the  question,  the  draftsman  is  perhaps  the  one 
least  to  blame  for  this  unfortunate  condition. 

The  cost  department  in  most  of  our  large  establishments 
Is  conducted,  one  might  say,  on  a  purely  confidential  basis. 
The  cost  of  the  tools  or  devices  made,  the  cost  of  the  manu- 
factured product,  and  the  margin  of  profit  is  considered  as  a 
secret  not  concerning  anybody  but  the  higher  officials  of  the 
concern.  While  this  may  be  a  perfectly  proper  attitude  from 
a  certain  point  of  view,  it  places  the  men  who  are  supposed  to 
design  the  new  devices  by  which  the  production  is  to  be  in- 
creased, and  the  cost  decreased,  in  a  very  difficult  and  undesir- 
able position. 

The  designer  or  draftsman  who  is  called  upon  to  perfect  the 
method  for  doing  a  certain  operation  will  evidently  try  to 
devise  a  scheme  as  nearly  perfect  as  his  ability  permits.  The 
device  or  the  machine  which  is  the  result  of  his  work  may  be 
a  very  costly  one,  but  it  may  cut  down  the  cost  of  produc- 
tion so  materially  as  to  be  a  cheap  improvement  when  used 
for  a  sufficiently  long  time.  However,  It  may  be  that  the 
device  is  to  be  used  for  the  manufacture  of  a  certain  article 
which  is  not  sold  in  any  great  quantities,  nor  at  any  consider- 
able margin  of  profit.  In  such  a  case,  the  new  proposition 
may  be  one  extremely  costly.  But  the  draftsman  cannot  be 
expected  to  judge  as  to  the  relative  cost  of  the  design,  unless 
he  is  permitted  to  inform  himself  upon  the  questions  deter- 
mining the  advisability  of  going  into  great  expenses.  This 
is,  however,  in  many  cases  denied  him,  and  when  he  is  suf- 
ficiently interested  in  the  success  of  the  work  assigned  to 
him  to  try  to  find  out  for  himself,  it  is  not  unusual  that  he 
is  made  to  understand  that  the  business  of  the  cost  depart- 
ment is  not  within  his  territory. 

The  result,  of  course,  is  that  the  designer  puts  his  best 
efforts  in  perfecting  a  device  which  is  afterward  to  be  pro- 
nounced as  too  expensive.  It  is,  however,  poor  policy  to  deter- 
mine upon  the  cost  of  a  device  after  it  is  designed.  It  would 
be  far  better  if  the  designer,  before  starting  to  put  his  ideas 
on  paper,  were  given  the  opportunity  to  form  a  clear  concep- 
tion of  the  commercial  results  to  be  accomplished.  This  can 
be  done  only  by  permitting  him  to  find  out  to  what  expense 
he  may  consistently  go  in  his  design,  and  this  expense  depends 
primarily  upon  all  the  little  facts  of  present  cost  and  margin 
of  profit  and  the  amount  sold  of  the  article  produced. 

By  opening  the  way  to  such  information  to  the  designer,  a 
great  amount  of  uselessly  spent  energy  could  be  used  for  bet- 
ter purposes.  Knowing  that  the  saving  on  a  certain  operation 
in  the  shop  could  be  but  a  trifle,  no  matter  how  perfect  the 
tools  used  might  be,  no  time  would  be  wasted  on  the  invention 
of  costly  machines  for  the  performance  of  such  an  operation. 
But  on  the  other  hand,  in  a  case  where  the  saving  would  be 
very  considerable,  and  the  production  of  the  article  so  great 
that  a  very  expensive  device  would  be  warranted,  provided  it 
were  efficient,  in  such  a  case  the  designer  would  know  that 
here  was  an  opportunity  for  him  to  let  the  whole  of  his 
ingenuity  come  to  the  front.  He  would  not  feel  deterred 
from  doing  his  best,  fearing  that  he  would  turn  out  some- 
thing "too  expensive." 

While  it  would  be  indicative  of  poor  business  judgment  to 
advocate  that  the  accounts  of  the  cost  department  should  be 
open  to  whosoever  wished  to  pry  into  its  secrets,  it  may  not 
be  an  uncalled  for  suggestion  to  point  out  that  better  results 
could  in  many  cases  be  obtained,  if  such  men,  upon  whom  the 
development  of  the  paying  qualities  of  the  shop  largely  de- 
pend, were  not  denied  such  information  as  would  materially 
help  them  to  satisfactorily  solve  the  problems  of  decreasing 
the  cost  of  production. 


THE  SECOND-CLASS  POSTAL  RATE  AGITATION. 

The  present  agitation  by  the  United  States  post-office  offi- 
cials to  increase  the  second-class  postage  rate  which  now  ap- 
plies to  periodicals  has  brought  forth  a  remarkable  proposal 
from  Mr.  W.  D.  Boyce  of  Chicago.  It  cannot  be  supposed 
that  the  proposal  is  made  with  the  expectation  of  its  being 
accepted,  and  it  must,  therefore,  be  regarded  largely  in  the 
nature  of  a  gigantic  "bluff,"  but  nevertheless  It  is  of  interest, 
especially  at  this  time,  when  the  second-class  rate  is  being  so 
warmly  discussed.  Mr.  Boyce  proposes  that  the  United  States 
government  turn  the  post-office  business  over  to  a  $50,000,000 
private  corporation  under  full  government  regulation.  In 
return  he  promises  to  reduce  all  postal  rates  one-half;  to 
establish  rural  postal  express;  to  pay  full  rental  into  the  gov- 
ernment treasury  for  all  post-office  quarters;  to  charge  the 
government  regular  rates  for  its  postal  business;  and  to  turn 
over  to  the  government  all  profits  above  7  per  cent  of  capital 
Invested.  Mr.  Boyce  is  a  Chicago  publisher  and  supposedly 
has  intimate  knowledge  of  the  conditions  of  post-office  work- 
ing and  of  the  enormous  business  due  to  second-class  mail 
matter. 

To  effect  this  undertaking  he  would,  in  the  first  place,  cut 
out  all  sinecures,  which  means  that  the  political  postmaster 
who  draws  a  big  salary  and  pays  a  deputy  for  attending  to 
his  work  would  get  short  shrift.  The  most  important  feature 
of  the  plan  outlined,  however,  is  putting  the  business  on  an 
equitable  basis  as  to  railway  transportation.  The  business 
would  first  of  all  be  put  in  charge  of  a  railroad  traffic  man- 
ager, and  some  of  the  large  juicy  plums  now  going  to  certain 
railways  for  transportation  for  postal  matter  would  be  cut 
off.  He  estimates  that  the  expenditure  for  railroad  haulage 
could  be  cut  down  from  $50,000,000  annuallV  to  about  one- 
half  that  sum.  It  is  also  pointed  out  that  one  reason  for  the 
present  inefficiency  of  postal  management  is  that  nine  differ- 
ent postmaster-generals  have  occupied  the  position  during 
twenty  years.  This  of  course  is  in  keeping  with  our  absurd 
system  of  political  rotation  in  office,  which  formerly  obtained 
in  all  grades  of  government  employ,  but  it  is  not  in  keeping 
with  good  business  methods.  We  can  scarcely  conceive  of  any 
successful  business  man  who  would  change  his  general  man- 
ager on  an  average  of  once  in  two  years.  A  business  that 
could  succeed  in  spite  of  such  adverse  conditions  must  be 
something  of  the  nature  of  a  natural  monopoly  or  one  in 
which  the  management  cut  very  little  figure. 

Most  opponents  of  an  increase  of  rate  on  second-class  mat- 
ter recognize  the  presumable  fact  that  under  present  condi- 
tions the  carrying  of  this  class  is  done  at  a  loss,  but  to  offset 
this  there  is  no  question  but  that  the  carrying  of  second  class 
matter  is  responsible  for  an  enormous  number  of  letters  in 
direct  response  to  advertising  or  other  features  incident  ti) 
the  business  of  a  publication.  All  letters,  of  course,  are  sub- 
ject to  the  first-class  rate  and  this  is  highly  profitable.  It  is  a 
moot  question  whether  the  government  would  not  lose  largely 
by  extinguishing  a  large  quantity  of  second-class  publications 
(as  would  undoubtedly  result  with  a  large  increase  in  posta.l 
rate),  because  of  the  loss  of  first-class  postal  matter. 

The  present  agitation  may  happily  result  in  the  reorganiza- 
tion of  our  postal  system  on  sound  economic  principles  and 
the  elimination  of  useless  expense  and  leaks  which  now  no 
doubt  are  fully  as  much  responsible  for  the  present  enormous 
annual  deficit  of  something  like  $7,000,000  or  $8,000,000  year- 
ly as  the  so-called  second-class  privilege  which  is  extended  to 
publishers   only. 

*     *     • 

A  man,  like  a  battleship,  is  supported  by  his  own  displace- 
ment; and,  if  he  is  to  hold  his  own  in  the  battle  of  life, 
with  freeboard  enough  for  winter  weather,  he  must  have  a 
high  box  coefficient.  His  only  foundation  on  the  sea  of  life 
is  his  power  of  displacement.  A  man,  when  launched  into  the 
world,  finds  no  empty  place  made  ready  to  receive  him.  No 
one  scoops  out  a  hole  in  the  water  to  receive  the  ship;  when 
launched  she  must  displace  her  weight  of  the  element  into 
which  she'  plunges.  So  a  man  displaces  his  weight  of  what- 
ever element  is  opposed  to  him. — Extract  from  paper,  "The 
Man.  and  the  Ship,"  read  6j/  Mr.  George  W.  Dickie  tefore  the 
Technical  Society  of  the  Pacific  Coast,  March  3,  1905. 
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ENGINEERING  REVIEW. 


CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OF  THE  MONTH. 


It  is  stated  In  the  Times  Engineering  SuppJenieni  that  de- 
posits of  vanadium  have  been  found  in  Peru.  A  syndicate  of 
Pittsburg  capitalists  is  reported  to  have  obtained  a  concession 
from  the  Peruvian  government  for  working  the  deposits. 


According  to  the  Practical  Engineer  the  best  efficiency  in 
turbines  is  obtained  by  using  Francis  turbines  for  heads  not 
considerably  exceeding  300  feet,  and  Pelton  wheels  for  heads 
between  175  and  1.600  feet. 


An  indication  of  what  may  become  the  common  attitude 
of  large  cities  as  to  steam  locomotives  is  that  of  the  District 
of  Columbia.  The  commissioners  of  the  district  have  an- 
nounced that  when  the  new  Union  Station  is  completed  no 
steam  locomotives  will  be  allowed  on  any  of  the  railroads 
within  the  city  limits.  All  locomotives  drawing  trains  must, 
therefore,  be  electric,  compressed  air,  or  some  type  in  which 
there  is  no  obnoxious  combustion  of  fuel. 


Last  November  the  new  Japanese  battleship  Satsuma  was 
successfully  launched  from  the  Yokosuka  Dockyard.  This  ves- 
sel, which  is  the  only  one  afloat  comparable  with  the  English 
Dreadnaught  has  been  designed  and  constructed  exclusively  by 
Japanese  engineers.  The  armorplate,  as  well  as  the  guns,  have 
been  produced  in  Japan,  and  in  fact  the  Japanese  have  demon- 
strated to  the  world  that  they  have  become  entirely  indepen- 
dent of  the  Western  hemisphere  even  in  the  field  of  highly  spe- 
cialized engineering.  The  vessel  has  a  displacement  of  19,200 
tons. 


In  the  operation  of  air  compressors  the  best  results  are  ob- 
tained, it  is  said,  when  the  areas  of  the  suction  and  discharge 
valves  are  equal  and  of  such  proportions  that  the  velocity 
of  the  air  does  not  exceed  5,500  feet  per  minute.  On  a  com- 
pressor run  with  a  piston  speed  of  550  feet  per  minute,  this 
requires  a  valve  area  equal  to  10  per  cent  of  the  piston  area. 
The  practice  of  making  suction  valve  areas  larger  than  those 
of  the  discharge  valves  is  not  advised  as,  while  the  incoming 
air  is  of  greater  volume,  the  discharge  valves  remain  open  for 
a  very  small  proportion  of  the  stroke. — Engineering  Record. 


The  JIcKeesport  plant  of  the  National  Tube  Co.  are  now 
making  and  shipping  pipe  in  40-foot  lengths.  The  use  of  long 
pipe  is  desirable,  of  course,  on  account  of  reducing  the  num- 
ber of  joints  and  the  liability  of  leakage;  the  less  number  of 
joints  also  materially  reduces  the  labor  of  installation.  For 
these  reasons  the  long  lengths  of  pipes  are  being  used  in  ex- 
tensive pipe  installations  such  as  refrigerator  plants,  pneu- 
matic and  hydraulic  pipe  lines,  etc.  The  40-foot  pipe  is  made 
in  1  to  3-inch  sizes,  standard  and  extra  strength,  but  as  yet 
no  galvanized  pipe  of  this  length  is  made. 


In  an  address  on  large  gas  engines  at  the  Engineering  and 
Machinery  Exhibition  at  London,  Mr.  H.  A.  Humphrey  stated 
that  under  favorable  working  conditions  a  large  gas  engine 
may  develop  a  horsepower  hour  for  O.S  pound  of  coal,  while  a 
steam  engine  would  require  two  pounds  to  develop  the  same 
power.  He  also  said  that  he  had  information  to  the  effect  that 
the  use  of  gas  engines  in  rolling  mills  had  reduced  the  cost 
of  the  finished  product  about  ?3.00  to  $4.50  per  ton.  The  large 
gas  engine  has  had  great  success  on  the  European  Continent 
where  coal  is  more  expensive  than  in  England  and  the  United 
States. 


According  to  CJiamiers'  Journal  the  Niagara  Electro  Chem- 
ical Co.  has  recently  introduced  a  new  product  named  oxone. 
This  is  made  from  a  specially  prepared  form  of  sodium  perox- 
ide. Its  value  lies  in  its  power  of  giving  out  free  oxygen  in 
the  presence  of  carbonic  acid  gas  and  water.  By  this  means 
air  in  confined  spaces  may  be  kept  furnished  and  supplied  with 
oxygen  for  breathing  purposes  for  an  indefinite  period  pro- 
vided, of  course,  that  the  carbon   dioxide  is  absorbed  in  the 


process.  This  product  promises  to  be  of  great  service  in 
mining,  as  miners  equipped  with  oxone  will  be  able  to  go  into 
drives  or  slopes  without  the  present  evil  effects.  It  also  should 
be  greatly  serviceable  in  submarine  boats. 


Tests  made  (in  1904,  continuing  to  1906)  by  Messrs.  Howe 
and  Harrington  at  the  Worcester  Polytechnic  Institute,  to 
determine  the  specific  heat  of  fire-brick  gave,  as  might  be  ex- 
pected, varying  specific  heats  in  the  temperature  range  0  to 
1,100  degrees  C.  (32  to  2,012  degrees  F.)  From  0  to  100  de- 
grees C.  (32  to  212  degrees  F.)  the  specific  heat  was  0.221; 
from  500  to  600  degrees  C.  (932  to  1,112  degrees  F.)  it  was 
0.251;  and  from  1.000  to  1,100  degrees  C.  (1,S32  to  2,012  de- 
grees F.)  0.2S1.  Only  one  kind  of  fire-brick  was  tested,  but  it 
is  not  thought  probable  that  other  kinds  will  differ  widely  in 
their  specific  heats.  The  precise  determination  of  the  specific 
heat  of  fire-brick  is  of  value  in  figuring  the  heat  absorptive 
value  of  boiler  settings,  etc. 


The  cohesion  and  tenacity  of  concrete  structures  has  been 
amply  demonstrated  in  a  case  of  a  building  o-  reinforced  con- 
crete in  Tunis,  Africa.  The  building  itself  is  five  stories  high 
and  is  constructed  entirely  of  reinforced  concrete.  When  near- 
ly completed  the  foundation  on  one  side  settled  to  such  an  ex- 
tent that  the  building  slowly  sunk  on  this  side  until  the  walls 
formed  an  angle  of  25  degrees  with  the  vertical  line.  By  exca- 
vating the  foundation  and  counterloading  the  fioors  on  the  op- 
posite side  of  the  building  it  was  restored  to  a  level  position 
without  any  Injury  whatever  to  the  structure  Itself.  The 
possibility  of  doing  this  proves  the  presence  of  qualities  of 
enormous  endurance  in  buildings  of  reinforced  concrete,  pre- 
senting as  they  do  a  single  solid  structural  unit. 


We  have  of  late  referred  several  times  to  the  possibilities 
for  windmills,  but  have  not  called  attention  to  the  fact  that 
there  are  at  present  windmills  designed  In  rather  large  units. 
According  to  Power,  one  mill  developing  50  horsepower  was 
erected  as  an  experiment  in  Golden  Gate  Park,  San  Francisco, 
for  pumping  water.  This  windmill  fulfilled  all  expectations 
so  well  and  proved  so  economical  that  another  Is  being  built. 
It  is  claimed  that  several  thousand  dollars  per  year  are 
saved  by  this  windmill,  comparing  the  expense  with  that  of 
other  motive  power.  Apart  from  the  pumping  machinery, 
such  a  mill  can  be  built  for  less  than  $1,500.  In  Holland 
windmills  50  feet  in  diameter  and  developing  from  40  to  60 
horsepower  in  good  wind  are  not  unusual,  and  are  used  not 
only  for  pumping  purposes  but  for  driving  grist-mills,  saw- 
mills, and  many  other  kinds  of  small  industrial  plants. 


The  following  empirical  rules  are  suggested  by  Mr.  Dugald 
Clerk  for  approximating  the  power  of  gas  engines.  For  en- 
gines not  exceeding  12  H.  P.: 

D-  X  y 

H.  P.  = 

3 
and  for  engines  exceeding  12  H.  P.: 

Z)=  X  -Y 
H.  P.  = 


2.4 
in  which 

D  =  diameter  of  cylinders.  In  inches. 

A' =  number   of  cylinders. 

These  formulas  are  based  on  the  assumption  that  an  aver- 
age of  about  70  pounds  mean  effective  pressure  and  a  piston 
speed  of  SOO  feet  apply  to  engines  not  exceeding  12  H.  P.;  and 
70  pounds  mean  effective  pressure  and  1,000  feet  to  engines 
exceeding  12  H.  P. 


The  longest  concrete  arch  yet  undertaken  anywhere  is  that 
of  the  main  span  of  the  Walnut  Lane  bridge  in  Philadelphia. 
Not  only  is  it  the  largest  of  Its  class,  but  it  has  the  third 
place  in  the  list  of  long-span  arches  of  all  classes  of  masonry, 
so  that  the  structure  must  be  regarded  as  one  of  the  most 
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interesting  engineering  undertakings  of  to-day.  Tlie  longest 
masonry  bridge  in  the  world  is  the  structure  at  Plauen,  Sax- 
ony; it  has  a  clear  span  of  295.2  feet.  The  second  place  is 
held  by  the  bridge  over  the  Petrusse  River  in  Luxemburg; 
it  has  a  span  of  275.5  feet  and  a  rise  of  101. S  feet.  The 
third  place  is  held  by  the  Walnut  Lane  span  of  233  feet.  The 
fourth  place  Is  occupied  by  the  Gruenwald  bridge  over  the 
Isar  River  at  Munich,  which  has  a  reinforced  concrete  span 
of  230  feet  and  a  rise  of  42  feet.  The  famous  Cabin  John 
bridge  near  Washington  has  now  dropped  back  to  fifth  place. 
It  is  not  at  all  improbable,  however,  that  this  list  will  see 
some  important  additions  before  many  years  have  elapsed, 
for  the  construction  of  longspan  reinforced  concrete  arches 
has  not  yet  begun.  The  230  feet  of  the  Gruenwald  bridge, 
the  longest  concrete  structure  with  metal  reinforcement,  is 
of  insignificant  length  when  measured  by  the  possibilities 
afforded  by  new  methods  of  design. — Engineering  Record. 


An  interesting  comparison  between  steam  turbines  and  re- 
ciprocating engines  in  regard  to  their  dimensions  and  the 
space  occupied  is  given  in  the  International  Marine  Engineer- 
ing. The  comparison  is  made  between  the  cruiser  Saletn, 
fitted  with  steam  turbines,  and  the  battleship  Yermont,  fitted 
with  triple  expansion  reciprocating  engines.  The  comparison 
is  direct,  inasmuch  as  the  requirements  are  for  about  8,000 
horsepower  in  each  case.  The  dimensions,  as  given,  are  as 
follows: 

Turbine.  Engine. 

Length  over  all 16  ft.  2%  ins.         33  ft.  6V-.  ins. 

Width  over  all 13  ft.  6  ins.  11  ft.  3  ins. 

Height  over  all 12  ft.  6  ins.  21  ft.  9  ins. 

Floor   space 219  sq.  feet.  377  sq.  feet. 

End    area 169  sq.  feet.  245  sq.  feet. 

Side  area,  or  target. ..  .203  sq.  feet.  730  sq.  feet. 

Over  all  volume 2,735  cu.  feet         8,200  cu.  feet. 

In  the  above  tables  the  areas  and  volumes  are  figured  out 
from  the  gross  dimensions  in  each  case,  and  are,  therefore, 
strictly  comparable.  The  turbine  shaft  over  all  measures  23 
feet  7  inches,  while  the  crankshaft  of  the  engine  is  31  feet 
1  Inch.  The  length  from  center  to  center  of  main  bearings  of 
the  turbine  is  IS  feet  6  inches,  corresponding  to  25  feet  8% 
inches  from  center  to  center  of  main  bearings  of  the  engine. 
The  length  over  the  stutfing  boxes  of  the  turbine  is  14  feet  5'/4 
inches.  The  length  over  all  of  the  cylinders  of  the  engine  is  32 
feet  9  Inches.  In  the  table  the  figures  for  the  turbine  are  based 
on  the  over-all  dimensions  of  the  casing. 


LEAKAGE  IN  COMPRESSED  AIR  PLANTS. 
Some  statements  in  Compressed  Air  in  regard  to  the  cost 
of  leakage  in  compressed  air  plants  are  well  worth  considera- 
tion. Few  people  realize  that  leakage  plays  an  important 
part  in  the  efficient  operation  of  a  compressed  air  plant. 
Many  concerns  will  go  to  great  expense  In  installing  high 
class  air  compressors  with  compound  steam  cylinders  and 
two  stage  air  cylinders,  but  when  it  comes  to  installing  the 
pipe  line  the  utmost  carelessness  is  displayed,  the  same  fit- 
tings being  used  that  would  apply  to  a  steam  line  without  the 
tact  being  taken  into  consideration  that  steam  and  air  are 
two  very  different  mediums.  The  heat  of  the  steam  tends,  of 
its  own  accord,  to  keep  joints  tight  which,  if  cold,  would  leak 
considerably.  In  manufacturing  establishments,  particularly, 
with  a  compressed  air  plant  with  a  capacity  of,  say,  about  500 
cubic  feet  per  minute,  where  the  air  plant  is  of  a  more  inci- 
dental character  than  in  the  case  of  a  central  air  power  plant, 
the  percentage  of  leakage  is  usually  very  high  owing  to  the 
fact  that  less  pains  are  taken  in  the  installation  of  machinery 
and  piping  in  smaller  and  cheaper  plants  than  is  the  case 
with  the  larger  and  more  expensive  ones.  Furthermore, 
most  manufacturing  establishments  require  a  more  com- 
plicated distribution  of  the  compressed  air  and  the  installa- 
tion of  more  valves,  bends  and  outlets  Is  needed.  It  is  fair 
to  consider  the  leakage  as  being  2  per  cent  in  a  manufactur- 
ing plant.  The  compressor  will  very  likely  be  a  single  stage 
one  and  the  horsepower  required  to  compress  the  leakage  of 
10  cubic  feet  per  minute  to  100  pounds  pressure  will  be 
0.207X10  =  2.07.  At  .2  cents  per  horsepower  per  hour  this 
leakage  would  cost  41.4  cents  per  ten  hour  day,  or  $124.20 
per  year. 


THREE-SPINDLE  DRILL  HEAD. 

Very  often  when  three  holes  are  required  to  be  drilled  in  a 
line,  they  are  spaced  equidistant.  In  such  a  case  a  simpler 
arrangement  than  that  of  the  ordinary  multispindle  drill  for 
drilling  all  the  holes  at  once  can  be  devised.  Such  an  ar- 
rangement is  shown  In  The  Practical  Engineer,  issue  of  No- 
vember 16. 

The  sectional  elevation  and  plan  of  the  device  show  the 
general  arrangement.  The  bushing  6  is  mounted  on  the  spin- 
dle sleeve  of  a  drilling  machine,  and  is  held  in  position  by 
means  of  a  bolt  tightened  against  the  rack.     On  this  bushing 


Three-splndle  DrUl  Head 

the  housing  a  is  secured  in  such  a  manner  that  it  can  be 
turned  round,  and  thus  the  drills  adjusted  to  suit  the  work. 
The  housing  a  can  be  firmly  clamped  on  the  bushing  6  in  any 
desired  position. 

The  driving  of  both  adjustable  spindles  c  is  effected  through 
the  intermediate  pinions  f,  meshing  into  the  toothed  chuck  U, 
which  is  inserted  in  the  lower  end  of  the  spindle  I.  The  spin- 
dles c,  with  their  bearings  d,  engage  with  the  bolts  g,  and 
can  be  swung  round  these  and  thus  be  quickly  and  accurately 
adjusted,  and  be  fixed  in  position  by  nuts  n  to  the  required 
pitch  of  holes  by  means  of  dials  attached  to  the  housing. 


TIN  LEAD  ALLOYS  AS  SOLDERS. 
The  Iowa  Engineer,  September,  1906. 
The  properties  of  tin  lead  alloys  used  as  solders  have  not 
been  very  extensively  investigated,  although  their  use  is 
universal.  For  this  reason  experiments  were  made  at  the 
Iowa  State  College  in  order  to  ascertain  which  would  be  the 
most  preferable  method  of  making  soldered  joints,  as  well  as 
their  tensile  strength.  As  to  the  methods  of  making  soldered 
joints  it  was  found  that  any  pressure  whatever  upon  the 
solder  at  the  moment  of  setting  greatly  reduced  the  strength 
of  the  joint.  When  making  a  soldered  joint,  therefore,  the 
upper  piece  should  be  supported  above  the  lower  one,  the 
solder  be  fused  by  means  of  two  blow  torches  and  the  pieces 
brought  together  with  very  gentle  pressure.  This  method  dif- 
fers from  the  most  common  one  or  that  of  "sweating."  In  • 
regard  to  the  strength  of  soldered  joints,  it  was  found  that 
the  time  element  made  a  decided  difference  in  the  tests,  and 
could  not  be  eliminated.  For  instance,  a  decrease  of  5  seconds 
In  the  total  time  of  testing  increased  the  strength  4,000  or 
5,000  pounds  per  square  inch,  the  total  time  of  testing  being 
from  20  to  25  seconds.    The  maximum  strength  obtained  under 


358 


MACHINEEY. 


January,  1907. 


any  circumstances  was  25,900  pounds  per  square  inch  with  a 
joint  on  copper  with  solder  containing  60  per  cent  tin.  The 
total  time  of  this  test  was  20  seconds.  As  to  the  influence  of 
the  amount  of  Un  in  the  solder  the  tests  showed  that  the 
maximum  strength  increases  with  a  percentage  of  tin,  hut  if 
the  time  element  is  considered,  the  average  strength  increases 
only  up  to  60  per  cent  of  tin  and  then  decreases.  For  this 
reason  60  per  cent  of  tin  in  the  solder  must  be  considered  as 
most  suitable  for  general  work,  but  for  work  requiring  little 
mechanical  strength,  such  as  "sealing,"  a  lower  percentage  of 
tin  might  be  used. 


GRADUAL.  APPLICATION  CLUTCH. 

Attention  is  called  by  Engineering  to  a  gradual  application 
clutch,  known  as  the  Michel  grip  clutch,  designed  by  a 
French  engineer. 

On  the  end  of  the  shaft  E  is  keyed  a  flange,  to  which  is 
bolted  a  cylindrical  casing,  forming  the  exterior  of  the 
clutch.  The  sliding  portion  of  the  clutch  keyed  to  the  shaft  F 
consists  of  a  male  cone,  marked  2  in  the  cut,  eccentric  to  the 
line  of  the  shafts,  and  having  a  portion  of  one  side  cut  away. 
In  the  interior  of  the  cone  is  a  curved  plate-spring  with  the 
ends  projecting  through  the  opening,  and  constrained  by  two 
fixed  stops  just  inside  the  cone.     On  the  back  of  the  cone. 


Michel  Gradual  Application  Clutch. 

opposite  the  opening,  is  riveted  a  bracket,  carrying  two  pins, 
marked  3,  and  surrounding  each  pin  is  a  buffer,  fastened  to 
it  by  a  taper  pin.  In  the  space  on  each  side  of  the  cone,  be- 
tween it  and  the  casing,  is  a  curved  tapered  shoe.  These 
shoes  carry  buffers  at  their  larger  ends,  opposite  the  cone- 
buffers  just  mentioned,  and  round  collars,  surrounding  pins 
at  the  smaller  ends  of  the  shoes,  act  also  as  buffers  against 
the  ends  of  the  plate  spring.  Pins  with  grooved  collars  at 
each  end  are  fastened  through  the  centers  of  the  shoes,  two 
through  one  shoe  and  one  through  the  other.  These  are 
shown  in  side  elevation  and  dotted  in  the  section  A  B.  A 
spring-ring  passes  round  the  grooves  in  the  collars,  and  holds 
the  shoes  against  the  cone. 

The  action  of  the  clutch  is  as  follows:  When  the  disengag- 
ing lever  is  relieved,  the  helical  springs,  shown  in  section 
CD  force  the  cone  home  against  the  inner  faces  of  the  shoes, 
and  the  latter  are  pushed  outward  in  contact  with  the  cas- 
ing. If  the  casing  is  revolving  in  the  direction  of  the  arrow, 
as  soon  as  the  shoes  come  in  contact  with  it,  the  upper  one 
tends  to  be  drawn  into  a  narrower  portion  of  the  annular 
space  against  the  action  of  the  plate  spring.  It  is  thus  tight- 
ened between  the  cone  and  the  casing  until  there  is  sufficient 
friction  to  transmit  the  drive.  The  lower  shoe,  on  the  con- 
trary, is  loosened  and  pushed  back  against  the  cone  buffer, 
so  that  it  takes  no  part  in  the  transmission  of  power.  It  is 
clear  that  if  the  revolution  of  the  casing  were  in  the  other 
direction,  the  drive  would  be  equally  efficient,  the  lower  shoe 
then  transmitting  the  power. 


TRADE  SCHOOLS  IN  SWEDEN. 
At  the  same  time  as  the  question  regarding  efficient  trade 
schools  is  coming  to  the  front  in  this  country  it  has  received 
a  great  deal  of  attention  everywhere  in  Europe.  According 
to  Teknisk  Tidskrift  the  city  council  of  Stockholm,  Sweden,  ia 
contemplating  a  system  of  completely  organized  trade  educa- 
tion, the  main  features  of  which  may  be  of  interest  wherever 
this  question  is  considered. 

The  school  contemplated  for  the  mechanical  trade  would  re- 
quire the  pupils  to  attend  all  the  six  days  in  the  week  for 
four  years,  the  total  number  of  hours  per  week  being  50  for 
the  two  first  and  54  for  the  two  last  years  in  the  course.  Th« 
practical  work  in  special  shops  provided  would  occupy  32 
hours  during  the  two  first  years  and  42  hours  a  week  during 
the  two  last  years.  The  remaining  hours  would  be  given  up 
to  studies  on  subjects  connected  with  the  trade.  These  sub- 
jects would  be  free  hand  and  mechanical  drawing,  fundamental 
mathematics  and  the  elements  of  mechanics,  calculations  of 
areas  and  weights,  the  first  principles  of  machine  design  and 
subjects  of  general  nature  connected  with  mechanical  work. 
The  requirements  for  entering  these  trade  schools  are  to  be 
a  complete  grammar  school  course.  For  persons  that  have 
already  entered  in  industrial  work  a  course  will  be  provided 
where  attendance  will  be  expected  only  one  day  a  week.  In 
this  course  the  subjects  will 
be  exclusively  theoretical, 
since  the  pupils  will  get  a 
practical  training  during  the 
five  days  in  the  week  during 
which  they  engage  in  the 
trade.  It  must,  of  course,  be 
expected  that  employers  will 
realize  the  necessity,  as  well 
as  the  advantage  to  them- 
selves, of  this  trade  education 
so  that  there  will  be  no  diffi- 
culties in  regard  to  setting 
apart  one  day  for  educational 
purposes.  Should  difficulties 
arise  it  is  likely  that  the  gov- 
ernment will  duly  assert  Its 
infiuence  in  behalf  of  the 
young  men  looking  for  more 
complete  education  in  the 
trade.  The  shops  are  to  be 
equipped  as  modern  and  com- 
plete as  possible.  Only  men 
of  practical  ability  who  have 
been  a  long  time  actually  en- 
gaged in  industrial  pursuits  will  be  engaged  as  instructors. 
This  will  insure  that  the  schools  will  give  instruction  of  an 
equally  up-to-date  nature  as  what  could  be  obtained  from 
actual  experience  in  manufacturing  establishments.  The  cost 
for  establishing  schools  for  the  various  trades  is  estimated  to 
be  about  $-350,000  and  the  yearly  maintenance  to  about  $35,000. 
The  city  authorities  as  well  as  the  national  government  of  the 
country  will  provide  the  means  necessary.  When  in  complete 
condition  the  schools  will  probably  provide  for  about  500 
students  attending  the  daily  courses  and  1,200  additional  at- 
tending the  courses  where  instruction  is  given  only  one  day 
a  week.  In  order  to  insure  earnestness  of  purpose  of  the 
students  who  enroll  and  add  to  their  desire  to  follow  up  this 
purpose  a  fee  of  about  $5.00  per  year  will  be  charged.  This 
is  not  so  much  for  the  purpose  of  providing  any  Income  to 
the  schools  as  to  inculcate  the  idea  of  the  value  of  the  In- 
struction, inasmuch  as  things  that  can  be  had  for  nothing  as 
a  rule  are  valued  less  than  those  for  which  a  payment  is  re- 
quired, even  if  this  payment  is  only  nominal. 


THE  DRILLING  OF  DEEP  HOLES. 

The  Zeitschrift  fiir  WerkzeugnujscTiinen  und  Werkeeug* 
gives  an  account  of  the  drilling  and  boring  of  a  hole  4\ 
inches  in  diameter,  through  a  shaft  147%  feet  long.  The 
principles  governing  the  drilling  and  boring  of  deep  holes 
are  discussed,  and  are  summarized  in  the  following: 

The  difficulties  to  be  overcome  in  producing  deep  drilled 
holes  can  be  classified  in  three  groups.     In  the  first  place  the 
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drill  has  a  great  tendency  to  run  out,  thus  producing  a  hole 
that  is  neither  straight,  nor  uniform  in  diameter;  in  the 
Becond  place  great  diflBculties  are  encountered  in  trying  to 
remove  the  chips  in  a  satisfactory  manner,  and  in  the  third 
place  the  heating  of  the  cutting  tool  is  difficult  to  prevent. 

The  principle  involved  in  common  drill  presses  where  the 
drill  is  given  a  rotary  motion  simultaneously  with  the  for- 
ward motion  for  feeding  is  the  one  least  adapted  to  produce 
a  straight  and  true  hole.  Better  results  are  obtained  by  giv- 
ing only  a  rotary  motion  to  the  drill,  and  feeding  the  work 
toward  it.  It  has  been  found,  however,  that  for  drilling  deep 
holes  the  reversal  of  this,  that  is,  imparting  a  rotary  motion 
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DrllllDg:  of  Deep  Holes. 

to  the  work,  and  the  feed  motion  to  the  drill  will  answer  the 
purpose  still  better.  It  seems  as  if  there  could  be  no  ma- 
terial difference  between  the  latter  two  methods.  An  analysis 
of  the  conditions  involved  will  show,  however,  that  there  is 
a  decided  difference  in  the  action  of  the  drill.  If  the  drill 
rotates,  and  the  work  is  fed  forward  as  shown  to  the  left  in 
the  cut,  the  drill  when  deviating  from  its  true  course  will 
be  caused  to  increase  its  deviation  still  more,  by  the  wedge 
action  of  the  part  B,  which  tends  to  move  in  the  direction 
A.  B  when  the  work  is  fed  forward.  In  the  case  of  the  work 
rotating  and  the  drill  being  fed  forward,  as  shown  to  the 
right  in  the  cut,  the  point  of  the  drill  when  not  running  true 
will  be  carried  around  by  the  work  in  a  circle  with  the 
radius  a,  thus  tending  to  bend  the  drill  in  various  directions. 
The  drill  is  by  this  action  forced  back  into  the  course  of 
"least  resistance,"  as  it  is  evident  that  the  bending  action, 
being  exerted  on  the  drill  in  all  directions,  will  tend  to  carry 
the  point  back  to  the  axis  of  the  work  where  no  bending 
action  will  appear.  The  chips,  as  is  well  known,  are  carried 
oft  by  forcing  a  fluid  into  the  hole,  which  upon  its  return 
carries  with  it  the  chips.  This  fluid  being  oil  will  serve  the 
double  purpose  of  carrying  away  the  chips  and  lubricating 
the  cutting  tool,  keeping  it  at  a  normal  temperature. 


THE  WEIGHT  OF  A  CROWD  PER  SQUARE  FOOT. 
From  Engineering,  September  21,  1906. 
To  the  structural  engineer  the  possible  normal  weight  of  a 
crowd  of  people  is  an  important  factor  of  calculation.  The 
prevalent  custom  has  been  to  accept  as  a  basis  the  recommen- 
dations of  Trautwine,  who  advanced  the  theory  that  on  bridges 
for  turnpikes  and  common  roads  no  probable  contingency 
could  crowd  people  to  such  an  extent  as  to  weigh  more  than 
80  pounds  per  square  foot  of  floor  and  that  this  might  safely 
be  taken  as  the  maximum  load  on  spans  of  20  feet  or  more. 
To  compensate,  however,  for  impact,  he  recommended  to  adopt 
100  pounds  as  the  limit  for  crowds.  In  engineering  practice 
both  In  this  country  and  America  this  formula  is  more  or  less 
accepted.  Trautwine  refers  in  substantiating  this  theory  to  a 
test  made  by  a  Mr.  Nash  who  wedged  as  closely  together  as 


possible  a  group  of  men  within  a  20-foot  diameter,  the  last 
man  admitted  being  lowered  down  from  above.  In  this  ex- 
treme case  a  result  of  120  pounds  per  square  foot  was  ob- 
tained. But  this  weight  has  since  been  exceeded  by  a  number 
of  experimenters,  notably  by  Prof.  Johnson  of  Harvard,  who, 
in  1904  obtained  a  weight  of  164.9  pounds  per  square  foot. 
When  these  results  were  published  they  caused  considerable 
comment,  by  some  American  engineers  in  particular.  Prof. 
Johnson  therefore  undertook  to  see  exactly  what  the  limit  was. 
A  wooden  compartment  or  pen  6  feet  by  6  feet  was  con- 
structed, placed  on  the  ground  securely  braced  to  the  walls  of 
a  building  and  furnished  with  a  door  which  could  be  closed 
by  a  strong  wooden  bar.  Various  photographs  were  taken  at 
different  degrees  of  compactness  from  above.  One  hundred 
pounds  was  easily  obtained  without  any  discomfort  to  the 
men;  154.2  pounds  per  square  foot  was  easily  reached  by  37 
men  who  arranged  themselves  as  they  saw  fit.  Finally  40 
men  of  more  than  average  weight  were  forced  within  the  area 
of  36  square  feet  and  a  final  test  gave  a  load  of  1S3.3  pounds 
per  square  foot.  This  result  is  additionally  remarkable  from 
the  fact  that  though  tightly  packed  the  40  men  experienced  no 
serious  discomfort  and  could  move  their  limbs  with  little 
difficulty.  The  only  distress  which  was  met  with  was  that 
suffered  when  they  all  tried  to  breath  deeply  at  the  same  time. 
It  is  evident  from  Prof.  Johnston's  investigations  that  a  weight 
of  140  pounds  per  square  foot  is  quite  feasible  where  there 
are  throngs  of  people  all  headed  one  way,  while  a  load  of  80 
pounds  per  square  foot  is  quite  a  common  thing  in  buildings 
and  private  houses  where  social  gatherings  are  frequent. 


LOADING  OF  ROPE. 
A  little  taste  of  elementary  mechanics  is  sometimes  worth 
while.  We  must  not  forget  that  while  the  action  of  all 
mechanisms  is  controlled  by  simple  principles,  these  princi- 
ples are  not  always  as  well  understood  as  they  should  be  by 
men  who  have  the  handling  and  care  of  property  worth  many 
thousands  of  dollars,  to  say  nothing  of  the  danger  to  human 
life  caused  by  seemingly  inexcusable  ignorance.  These  re- 
marks apply  with  special  force  to  the  handling  of  material 
by  cranes  or  derricks,  using  ropes  and  sheave  blocks.  A  care- 
less workman  may  see  a  load  of  several  tons  handled  safely 
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with  pulley  blocks  and  a  wire  rope  of  perhaps  not  more  than 
Vi  inch  diameter.  The  construction  of  the  pulley  blocks 
which  permit  of  such  a  load  being  safely  handled  of  course 
comprises  a  number  of  sheaves  in  both  a  stationary  and  mov- 
ing block  which  divide  the  load  among  several  ropes.  For 
example,  the  accompanying  cut  taken  from  the  American 
Wire  Rope  News  (with  a  slight  change)  illustrates  the  con- 
ditions in  loading  on  a  rope  with  pulley  blocks.  The  first 
figure  shows  that  with  one  block  the  total  load  on  the  hook 
is  transmitted  to  the  rope  at  A  but  in  Fig.  2  only  half  the 
load  is  so  transmitted,  and  progressively  up  to  Fig.  5  we  find 
that  only  one-fifth  of  the  load  on  the  hook  is  carried  by  the 
rope  at  A.  So  supposing  that  the  tackle  will  safely  carry  ten 
tons  on  the  hook  It  by  no  means  follows  that  the  wire  rope 
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alone  will  carry  that  load.  On  the  contrary  the  chances  are 
that  it  would  not  sustain  it  at  all  unless  a  high  factor  ot 
safety  was  employed.  The  cuts  show  graphically  the  divi- 
sion of   loading  among  the  sheave   ropes,   being  respectively 
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THE  LENTZ  REVERSING  MECHANISM. 
A  few  months  ago  the  Zeitschrift  des  Vereines  BeuiscJier 
Ingenieure  described  the  simple  but   ingenious  Lentz  revers- 
ing  mechanism.     Fig.    1   shows   the   general   arrangement   of 


cover  7c,  and  is  stationary  in  regard  to  the  rotary  motion  of 
the  bushing  6,  but  moves  with  this  latter  bushing  in  a  longi- 
tudinal direction  by  means  of  four  flanges,  g,  on  the  outside 
surface. 

This  second  bushing  is  in  Its  turn  provided  with  spiral 
teeth  on  the  outside,  which  mesh  with  teeth  in  the  rod  ft,  con- 
nected with  the  regular  reversing  lever.  It  is  now  evident 
that  a  motion  of  the  rod  h  in  its  longitudinal  direction  will 
cause  the  bushing  e,  and  at  the  same  time  the  bushing  b,  to 
move.  The  movement  of  the  latter  bushing,  however,  turns 
the  eccentric  around  its  support,  and  places  it  in  any  desired 
position.     The  valves  themselves  are  operated  by  a  horizontal 


Fig.  1.    General  Arrangement  of  the  Lentz  Reversing  Mechanism. 


the  design,  and  in  Fig.  2  a  section  of  the  detail  which  is  par- 
ticularly novel  is  given. 

As  seen  from  the  cut,  the  crankpin  is  provided  with  an  out- 
side extension  which  carries  a  stud  f.     On  this  stud  the  eccen- 


shaft,  turned  by  a  small  crank  connected  with  the  eccentric 
rod.  The  advantages  claimed  for  this  design  are  the  compara- 
tively small  number  of  parts,  and  the  possibility  of  making 
the    mechanism    perfectly    dustproof.     This    construction    has 
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Fig.  2     Section  and  Side  Vie\p  of  the  Lentz  Reversing  Mechanism. 


trie  o  is  mounted,  and  is  free  to  move  around  the  stud  as  a 
center.  A  bushing  6  is  movable  along  the  stud  c,  which  is 
located  in  line  with  the  wheel  axle.  This  bushing  is  keyed 
to  the  stud  by  means  of  the  key  d,  and  will  thus  rotate  with 
the  wheels.  The  bushing  is  provided  with  spiral  teeth  on  the 
outside,  which  mesh  with  teeth  in  the  eccentric  o.  It  is  evi- 
dent that  a  longitudinal  movement  of  the  bushing  6  will  move 
the  eccentric  around  the  stud  f.  On  the  outside  of  the  bush- 
ing 6  there  is  a  second  bushing  e  which  is  keyed  to  the  final 


been  practically  tried  in  Germany  in  at  least  two  instances, 
and  proven  to  work  entirely  satisfactory.  It  is  known  as  the 
Lentz  reversing  mechanism. 


THE  UNITED  STATES  CENSUS  OF  MANUFACTURES,  1905. 
Bulletin  -57,  Department  of  Coimnerce  and  Labor 
A  few  statistical  figures  from  the  latest  bulletin  of  the  De- 
partment of  Commerce  and  Labor  are  of  interest  on  account 
of  the  conclusions  which  can  be  drawn   in  regard  to  the  in- 
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crease  of  the  manufacturing  in  tlie  United  States  during  the 
last  five  years.  The  number  of  establishments  in  1905  had 
increased  by  4.2  per  cent,  the  capital  invested  by  41.3  per 
cent,  and  the  value  of  the  products  by  29.7  per  cent,  as  com- 
pared with  1900.  It  will  be  noted  that  the  value  of  the  pro- 
duct had  not  increased  in  the  same  ratio  as  the  invested  capi- 
tal, a  fact  which  seems  to  point  out  that  the  large  modern 
industrial  establishments  are  not  of  necessity  more  produc- 
tive than  the  smaller  ones  of  former  years.  This  conclusion 
is  also  borne  out  by  a  number  of  other  statistical  figures  con- 
tained in  the  bulletin,  particularly  in  reference  to  concerns 
of  the  corporation  class,  inasmuch  as  the  figures  given  show 
that  the  large  incorporated  companies  do  not  produce  as  much 
in  proportion  to  the  large  capital  investment  as  do  the  smaller 
firms  and  individual  concerns.  Thus  S2.8  per  cent  of  all  the 
capital  invested  in  industrial  establishments  comes  on  the 
corporations'  share,  but  the  value  of  the  products  of  these 
same  corporations  is  only  73.7  per  cent  of  the  total  value  of 
all  manufactured  goods.  On  the  other  hand,  the  firms  with 
9.4  per  cent  of  the  total  capital  produced  14.4  per  cent  of  the 
total  value  of  products,  and  individual  concerns  with  only 
7.6  of  the  capital  produced  11.5  per  cent  of  the  total.  This 
seems  to  indicate  that  the  greater  saving  of  expenses  which 
was  claimed  to  be  incident  to  the  large  corporations  is  fic- 
titious. In  fact  it  is  so  much  more  a  proof  of  the  failure 
of  the  corporations  as  compared  with  some  individual  con- 
cerns as  the  figures  do  not  show  the  unfeasibility  of  the 
large  concern  as  such,  but  merely  the  unproductivity  of  estab- 
lishments in  corporate  form.  This  statement  is  borne  out  by 
the  fact  that  1,899  concerns  with  an  output  valued  at  a  mil- 
lion dollars  or  more  each  and  controlling  a  capital  of  37.7 
per  cent  of  the  total,  show  value  of  the  product  of  38  per 
cent  of  the  total.  This  seems  to  indicate  that  it  is  not  the 
large  concern  as  such  which  meets  with  difliculties,  but  it  is 
the  large  concern  when  not  individually  conducted,  but  con- 
ducted as  a  corporation.  The  figures,  however,  show  the 
greatest  productivity  in  proportion  to  the  invested  capital 
for  concerns  the  value  of  whose  annual  output  does  not  ex- 
ceed ?20,000. 

The  average  number  of  wage-earners  employed  during  1905 
was  5,470,321  as  compared  with  4,715,023  in  1900.  The  in- 
crease of  wage  earners  is  thus  proportionally  far  smaller  than 
the  increase  of  the  value  of  the  product  which  shows  the 
tendency  of  modern  machinery  to  displace  manual  labor,  not 
by  eliminating  it  but  by  making  possible  a  larger  per  capita 
output.  The  greatest  number  of  wage  earners  employed  at 
any  one  time  during  1905  was  7,017,138  and  the  least  4,599,091. 
This  seems  to  indicate  that  a  great  number  of  people  can 
secure  only  very  unsteady  employment,  and  that  the  modern 
manufacturing  methods  are  augmenting  the  problem  of  the 
unemployed.  The  average  number  of  children  employed  were 
159,899,  as  compared  with  161,276  in  1900,  or  a  decrease  of 
less  than  1  per  cent.  Pennsylvania  ranks  first  and  Massachu- 
setts second  in  the  number  of  children  employed.  The  great- 
est numbers  in  both  of  these  states  are  shown  for  the  textile 
industries.  In  regard  to  wages  paid,  these  show  an  increase 
over  the  figures  of  1900  very  nearly  in  the  same  proportion 
as  the  increase  in  the  value  of  the  product. 

The  motive  power  employed  in  manufactures  increased 
from  10,409,625  horsepower  in  1900  to  14,464,940  horsepower 
in  1905,  or  an  increase  of  39  per  cent,  which  is  considerably 
higher  than  the  increase  in  the  value  of  the  products.  The 
statistical  figures  indicate  that  the  large  manufacturing  plants 
have  a  tendency  to  remove  from  the  large  cities  to  rural 
places.  While  the  increase  of  capital  invested  in  urban  estab- 
lishments was  34.2  per  cent,  the  increase  for  the  rural  plants 
is  58.7.  In  all  respects  the  establishments  located  in_  rural 
districts  show  a  higher  percentage  of  increase  than  those  in 
municipalities  having  a  population  of  8,000  inhabitants  or 
more. 


THE  DEVELOPMENT  OF  THE  FRAME  OF  AMERICAN 

FREIGHT  LOCOMOTIVES. 

TJie  Railroad  Gazette,  October  19,  1906. 

To  the  casual  observer  the  frame  of  to-day  would  seem  to 

be  exactly  like  that  of  25  years  ago  except  in  the  matter  of 

size.     It  consists  of  two  bars,   the  upper  one  nearly  square 


and  the  lower  one  of  the  same  width  as  the  upper,  but  nar- 
rower in  vertical  dimensions.  These  frames  have  always 
been  made  in  two  pieces,  the  back  part  containing  the  pedes- 
tals for  carrying  the  axle  boxes,  and  the  front  part  rails  to 
which  the  cylinders  are  fastened.  It  is  the  splice  between 
these  two  pieces  which  has  been  the  object  of  the  study  for 
improvement.  In  order  to  show  how  these  details  have  been 
worked  out  step  by  step  a  series  of  illustrations  are  given 
showing  the  various  changes  in  detail  that  have  been  made 
in  the  development  of  the  fastening. 

Fig.  1  is  the  type  of  fastening  used  in  the  late  seventies. 
The  frame  was  of  wrought  iron,  and  the  front  rail  was  joined 
to  the  main  frame  by  a  T  foot  whose  upper  arm  was  jumped 
on  and  held  by  countersunk  bolts.  In  addition  to  the  coun- 
tersunk bolts  through  the  pedestal,  there  were  two  vertical 
bolts  holding  the  front  rail  to  the  drop  of  the  main  frame, 
and  these  bolts  were  supposed  to  be  relieved  of  shear  by  the 
key  that  is  shown  between  them.  With  the  small  cylinders- 
in  use  at  that  time  this  frame  gave  little  trouble,  but  with  an 
increase  in  the  diameter  of  the  cylinders  the  repeated  stresses 
would  draw  the  countersunk  bolts  down  and  the  nuts  would 
come  loose. 


FIG.  5 


This  form  was  followed  by  that  shown  in  Fig.  2.  But  here 
the  countersunk  bolts  joining  the  T  foot  to  the  main  frame 
gave  trouble  by  breaking,  because  the  whole  load  would  be 
carried  by  them  in  consequence  of  the  springing  of  the  two 
parts  of  the  main  frame.  This  construction  was  abandoned 
for  that  shown  in  Fig.  3,  in  which  the  lower  portion  was 
raised  and  made  horizontal,  with  the  front  rail  laid  flat  upon 
it  and  held  by  bolts,  some  of  which  went  through  the  upper 
section  of  the  frame,  to  which  a  key  was  added.  This  form 
gave  excellent  satisfaction,  with  cylinders  up  to  18  inches 
diameter.  Heavier  engines,  however,  required  a  stronger  fas- 
tening, and  a  direct  outgrowth  of  the  form  shown  in  Fig.  3 
is  that  shown  in  Fig.  4.  in  which  both  upper  and  lower  jaws 
of  the  main  frame  are  horizontal,  with  the  front  rail  between 
them  and  having  a  key  on  each  side.  This  gave  excellent 
service  for  a  time,  but  again  the  increase  in  cylinder  dimen- 
sions necessitated  a  change.  The  keys,  which  had  but  a  half 
bearing  in  each  of  the  two  parts  between  which  they  were 
placed,  would  twist  and  throw  the  entire  stress  upon  the 
bolts.  To  obviate  this  trouble  the  lower  frame  was  given  a 
T  head,  as  in  Fig.  5,  and  keyed  against  the  lips  on  the  arms 
of  the  main  frame. 
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Where  double  rails  were  used  they  were  at  first  attached,  as 
shown  in  Fig.  6,  in  which  the  lower  rail  had  the  same  T  head 
as  in  Fig.  1,  while  the  upper  rail  was  simply  laid  on  and 
bolted  to  an  extension  of  the  upper  frame.  It  was  the  stand- 
ard method  of  construction  for  many  years,  and  the  only 
trouble  experienced  with  it  was  an  occasional  breaking  off  of 
a  T  head.  When  this  method  of  fastening  became  too  weak 
for  the  increasing  diameter  of  cylinders,  the  lower  arm  was 
made  horizontal,  but  an  upward  bend  of  the  front  rail  still 
left  an  opportunity  to  use  the  countersunk  bolt  through  the 
pedestal  leg,  as  shown  in  Fig.  7.  This  form  soon  yielded  to 
that  shown  in  Fig.  8,  in  which  the  T  head  was  dispensed  with 
and  the  front  lower  rail  laid  on  like  the  upper  one  and  bolted 
fast.  This  gave  way  to  that  shown  in  Fig.  9,  in  which  the 
upper  front  rail  was  extended  back  over  the  jaw  of  the  for- 


First  efforts  were  not  altogether  successful,  but  the  desir- 
ability of  securing  such  a  frame,  on  account  of  the  facility 
with  which  provision  could  be  made  for  the  attachments,  to- 
gether with  the  probable  decrease  in  the  cost  of  machining 
encouraged  makers  to  persist  in  the  work  until  now  cast-steel 
frames  like  that  shown  in  Fig.  13  are  constructed,  which  can 
be  made  complete  for  less  than  the  cost  of  finishing  a  frame  of 
the  older  type.  The  result  is  that,  though  these  frames  are 
far  from  having  come  into  general  use,  they  may  be  consid- 
ered to  represent  the  latest  type  of  the  frame  of  the  American 
locomotive. 

The  back  part  of  the  frame  has  changed  but  little  in  form. 
That  of  the  early  engines  is  shown  in  Fig.  14,  and  this  still 
holds  with  such  modifications  as  may  be  required  to  accom- 
modate the  trailing  truck  of  the  later  classes  of  engines  or  to 
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ward  axle,  while  the  upper  arm  of  the  main  frame  was  run 
out  to  abut  against  the  cylinder  casting.  The  lower  arm  was 
lipped  up  into  the  lower  rail  so  as  to  form  a  bearing  there  for 
all  back  thrust  of  the  cylinders.  This  in  turn  was  followed 
by  that  shown  in  Fig.  10,  in  which  the  front  upper  rail  was 
lipped  down  over  the  upper  arm  of  the  main  frame,  as  in  the 
case  of  the  single  rail  frame  of  Fig.  5.  Strong  as  this  con- 
struction was,  the  stresses  imposed  by  the  cylinders  were  too 
great  and,  on  the  latest  type  of  heavy  engines,  we  find  the 
form  shown  in  Fig.  11  in  use.  Here  the  two  front  rails  have 
been  united  in  a  single  deep  slab,  to  which  the  cylinders  are 
bolted.  These  parts  are  no  longer  cast  solid  with  a  half  saddle 
but  are  separate  with  a  saddle  between.  The  first  frames  of 
this  sort  that  were  built  had  the  fastenings  to  the  main  frame 
as  in  Fig.  11,  but  they  have  been  followed  by  that  of  Fig. 
12,  in  which  the  upper  rail  has  been  carried  back  over  the 
top  of  the  jaws  and  keyed  as  shown. 

During  all  this  period  of  development  there  has  been  more 
or  less  activity  in  attempting  to  produce  a  cast-steel   frame. 


add  to  the  depth  of  the  firebox  by  the  use  of  the  drop  in  the 
upper  rail,  as  shown  in  Fig.  15. 

The  examples  given  show  the  tremendous  amount  of  tenta- 
tive work  that  has  been  required  in  order  to  develop  the  loco- 
motive to  its  present  condition,  and  the  end  is  not  yet. 
•     *     * 
LAKE  OF  QUICKSILVER!  WHO  CAN  BEAT  THISYAEN? 

"A  lake  of  quicksilver,  covering  an  area  of  more  than  three 
acres  and  having  a  depth  ranging  from  ten  to  fifty  feet,  has 
been'  discovered  in  the  mountains  of  the  state  of  Vera  Crui. 
The  value  of  the  product  is  estimated  at  millions.  This  lake 
has  been  known  to  the  Indians  for  many  generations.  It  is 
situated  far  up  in  the  mountains  in  an  almost  inaccessible 
position.  Its  surface  is  partly  covered  by  stones.  It  Is  be- 
lieved that  volcanic  action  in  the  mountains  above  smelted 
the  quicksilver  out  of  the  cinnabar  ore  and  that  it  ran  down 
and  filled  this  depression.  A  tunnel  will  be  driven  through 
the  base  of  the  mountain,  and  the  quicksilver  will  be  brought 
down  by  means  of  gravity." — XeiL-s  Item. 
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ANNUAL  MEETING  OF  THE  A.  S.  M.  E. 

The  annual  meeting  of  the  American  Society  of  Mechanical 
Engineers  was  held  in  New  York,  December  4  to  7  at  the 
Edison  Building,  No.  44  West  27th  Street.  The  registration 
showed  that  something  over  1,200  members  and  guests  were 
In  attendance.  The  entertainments  provided  included  an  in- 
spection of  the  Port  Morris,  N.  Y.,  power  house  of  the  electri- 
fied section  of  the  New  York  Central  R.  R.,  a  special  train 
being  provided  for  the  guests  on  the  afternoon  of  December  6. 
The  crowning  feature  was  unique,  being  a  trip  to  Sandy  Hook 
proving  ground  by  way  of  the  Central  Railroad  of  New  Jer- 
sey. Special  arrangements  were  made  with  the  United  States 
government  to  show  the  guests  the  various  features  of  the 
fortifications  and  to  fire  a  number  of  large  guns  for  their  edi- 
fication. The  annual  ball  at  Sherry's  was  held  Thursday 
night. 

The  New  Eng-lneering-  Building. 

Although  not  yet  completed  at  the  time  of  the  meeting,  the 
new  Engineering  Building  on  West  39th  St.,  between  Fifth 
and  Sixth  Aves.,  was  open  for  inspection,  and  it  naturally 
attracted  a  considerable  number  of  the  members  and  guests. 


Pig.  1.    New  Engineering  BuUdln«r,  West  39th  Street,  New  York. 

These  were  practically  unanimous  in  praise  of  its  excellence 
of  design  and  construction.  The  building  is  the  result  of  a 
gift  of  $1,500,000  by  Andrew  Carnegie  for  the  founding  of  a 
joint  society  building  which  would  shelter  a  large  engineering 
library  and  be  the  headquarters  of  societies  accepting  the  gift. 
These  are  the  American  Society  of  Electrical  Engineers, 
American  Institute  of  Mining  Engineers  and  American  Society 
of  Mechanical  Engineers.  It  will  also  be  the  headquarters  of 
a  number  of  minor  societies  interested  in  engineering  or  sci- 
ence. These  associate  societies  will  pay  rental  to  the  holding 
company  in  the  form  of  yearly  assessments. 

This  building  has  thirteen  floors  above  the  street  level,  and 
Fig.  1,  reproduced  from  the  architect's  drawings,  shows  a  per- 
spective view  looking  northwest  (see  Machineky,  January, 
1906.)  The  library,  the  plan  of  which  is  shown  in  Fig.  2,  is 
located  on  the  top  floor  to  avoid  the  noise,  dust  and  confusion 
which  would  be  incident  to  location  on  the  lower  floors.  The 
floor  given  up  to  the  American  Society  of  Mechanical  Engi- 


neers is  the  eleventh  and  the  accompanying  plan.  Fig.  3, 
shows  the  arrangement  of  the  rooms.  The  auditorium.  Fig.  4, 
which  is  common  to  all  large  gatherings  of  the  societies  occu- 
pying the  building,  is  on  the  second  floor  and  seats  1.000.  It 
has  a  gallery  and  is  arranged  for  the  utmost  convenience  of 
speakers  and  members.  It  was  decided  that  a  room  having 
a  seating  capacity  of  1,000  was  about  the  limit  of  size  in 
which  papers  could  be  read  and  discussed  advantageously;  a 
larger  room  would  cause  straining  of  a  speaker's  voice  and 
difllculty  in   following  the   discussion.     The   auditorium   will 


Fig.  2.    Plan  of  Library. 

hold  considerably  over  1,000,  but  the  seating  capacity  is  nomi- 
nally the  number  given.  High-speed  elevators  and  other 
modern  conveniences  make  this  building  a  notable  example 
of  modern  high-class  structures.  It  will  be  a  credit  to  all  the 
societies  connected  therewith  and  its  location  only  one  block 
removed  from  the  New  York  Public  Library  and  its  direct  com- 
munication with  the  Engineering  Club  Building  on  40th  St. 
make  a  location  that  is  ideal  for  convenience  of  research,  etc. 
It  will  be  easily  reached  from  out  of  town,  being  only  a  short 
distance  from  the  42d  St.  terminal  of  the  New  York  Cen- 
tral and  New  Haven  Railroads  and  a  slightly  greater  distance 


Fig.  3.    Plan  of  A.  S.  M 


from  the  new  Pennsylvania  R.  R.  terminal.  By  the  time  this 
description  appears  the  American  Society  of  Mechanical  Engi- 
neers will  have  moved  into  their  new  quarters. 

REVIEW  OP  THE  PAPERS. 
On  the  Art  of  Cutting-  Metals,  by  Mr.  Fred.  W.  Taylor. 
This  voluminous  paper,  forming  the  presidential  address, 
reviews  the  work  of  Mr.  Taylor  and  his  associates  in  deter- 
mining the  elements  or  factors  which  affect  the  efficiency  of 
metal-working  tools  on  roughing  cuts.  These  investigations 
have  extended  over  a  period  of  twenty-six  years  and  during 
that  time  over  800,000  pounds  of  steel  and  iron  have  been 
cut  into  chips  on  experimental  lathes  at  a  cost  of  $150,000  to 
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$200,000.  In  carrying  on  this  work  more  than  ten  machines 
were  fitted  up  at  various  times  and  literally  thousands  of 
experiments  were  recorded.  More  than  16,000  experiments 
were  recorded  with  one  company,  the  Bethlehem  Steel  Co. 
Quite  as  remarkable  as  the  result  is  the  fact  that  for  twenty- 
six  years  the  discovered  laws  have  been  kept  secret  and  the 
accumulated  knowledge  has  been  used  as  a  lever  for  extending 
the  investigations.  The  plan  was  to  give  to  each  company 
availing  themselves  of  the  acquired  knowledge  of  Mr.  Taylor 
and  his  associates  this  knowledge  in  return  for  the  privilege 
of  making  more  experiments  at  the  present  company's  expense. 
The  paper  is  very  voluminous,  containing  about  100,000  words 
and  twenty-four  large  folding  sheets  of  halftones,  drawings 
and  tables.  It  is  one  of  the  most  notable  papers  ever  pre- 
sented before  the  society  and  it  doubtless  will  have  a  great 
effect  on  future  machine  tool  design  and  practice.  The  in- 
vestigations show  that  '.here  are  twelve  separate  and  distinct 
elements  or  variables  affecting  the  efficiency  of  the  lathe  and 
the  same  applies  to  any  metal-working  tool.  A  full  abstract 
of  this  remarkable  paper  will  be  given  in  sections  as  space 
permits. 

Report  of  the  Committee  of  Standard  Proportions  of 
Machine  Screws. 

At  a  joint  meeting  of  representative  machine  screw  manu- 
facturers and  individuals  connected  therewith,  held  in  New 
York,  April  11,  1904,  certain  diameters,  pitches  and  limits  for 
standard  machine  screws  were  adopted.  Since  that  date  it 
has  been  found  advisable  to  modify  the  list  of  machine  screw 
sizes  which  were  agreed  on  at  that  time  before  final  action 
was  taken  by  the  society;  Mr.  George  M.  Bond  of  the  com- 
mittee reported  that  the  matter  was  still  under  discussion  and 
that  a  final  report  could  not  be  made  until  the  spring  meet- 
ing, 1907.  See  Machinery,  June.  1906,  for  an  abstract  of  the 
proposed  machine  screw  standards. 

The  Evolution  of  Gas  Power,  by  Mr.  P.  E.  Junge. 

The  author  points  out  the  remarkable  development  of  the 
gas  engine  within  the  memory  of  the  past  generation  and 
shows  that  it  has  become  a  factor  of  consequence  in  the 
world's  total  energy  output.  In  Germany  alone  at  the  present 
time  there  is  a  total  of  about  400  gas  engines  with  a  combined 
capacity  of  about  420,000  horsepower.  He  states  that  the 
variety  of  earlier  forms  of  large  gas  engines  has  now  been 


Fig.  4.    Plan  of  Auditorium 


reduced  to  two  classes,  these  being  the  double-acting  tandem 
four-cycle  and  the  double-acting  two-cycle  types.  The  single- 
acting  type  of  each  is  only  applicable  in  the  smaller  sizes. 
The  peculiar  process  of  charging  with  an  open  exhaust  limits 
the  two-cycle  engine  to  speeds  of  from  SO  to  100  as  a  maxi- 
mum, and  therefore  puts  this  type  at  a  disadvantage  where  the 
maximum  power  output  is  required  for  a  given  weight  and 
space. 

Producer  Gas  Power  Plants,  by  Mr.  J.  R.  Bibbins. 
This  timely  paper  on   the  simple   producer   plant  calls   re- 
newed attention  to  its  value.     The  author  endeavors  to  show 
that  the  gas  power  plant  using  producer  gas  is  a  thoroughly 
practical  form  of  motor  power  equipment;   that  it  is  reliable 


in  operation;  is  suited  to  fluctuating  loads;  is  comparatively 
simple  to  operate;  and  is  more  economical  in  point  of  fuel 
efficiency  than  the  average  steam  plant  of  the  same  size  and 
capacity. 

Tests  of  Hig-h  Duty  Air  Compressors,  by  Prof.  O.  P.  Hood. 

In  the  copper  country  of  Michigan  several  compressed  air 
plants  exceed  1,000  horsepower  each  and  there  is  one  of  about 
5,000  horsepower.  This  paper  reports  the  result  of  tests  of  a 
high-duty   air  compressor   installed   at   the   Champion   copper 


Prof.  Frederick  R.  Hutton,  Newly-elected  President  of  the  A.  S.  M.  E  * 

mine  at  Painesdale,  Mich.  The  machine,  built  by  the  Nord- 
berg  Mfg.  Co.,  Milwaukee,  'Wis.,  consists  of  four  horizontal 
engines  placed  side  by  side  and  connected  to  a  crankshaft 
carrying  three  flywheels.  The  engine  was  designed  to  use 
steam  at  300  pounds  pressure  and  was  guaranteed  to  develop 
180,000,000  foot-pounds  for  each  million  heat  units  used  and  to 
compress  9,000  cubic  feet  per  minute  to  a  pressure  of  80 
pounds  gage  at  76  revolutions  per  minute.  The  report  of  the 
tests  is  given  in  detail.  It  was  found  that  owing  to  boiler 
leakage  the  calculated  pressure  of  300  pounds  could  not  be 
carried  and  it  was  necessary  to  use  the  reduced  pressure  of 
250  pounds.  It  was  under  these  conditions  that  the  contract 
was  carried  out  and  the  tests  made.  The  standard  efficiency 
tests  were,  heat  consumed  by  engine  per  I.H.P.,  10,157  B.T.U.; 
heat  consumed  per  hour  per  B.H.P.,  11,382  B.T.U.;  equivalent 
coal  coiisumption  per  I.H.P.,  1.016  pound;  the  same  per 
B.H.P.,  1.138  pound.  The  duty  developed  per  million  heat 
units  supplied  to  the  engine  was  19^930,000  foot-pounds.  This 
engine  establishes  a  new  low  record  for  heat  consumed  per 
hour  per  I.H.P.,  being  9  per  cent  lower  than  that  used  by  the 
"Wildwood  pumping  engine  reported  in  1900. 

Boiler  and  Setting,  by  Mr.  A.  Bement. 
The  objects  proposed  in  this  design  of  boiler  setting  are  the 
attainment  of  a  perfect  and  smokeless  combustion,  and  the 
full  utilization  of  boiler  heating  surfaces.  The  setting  is 
applied  to  a  water-tube  boiler  of  the  Heine  type,  equipped  with 
chain  grate  stokers.  The  setting  is  so  constructed  that  the 
gases  from  the  firebox  traverse  backward  to  the  rear  of  the 
boiler,  passing  under  a  furnace  roof  of  peculiar  construction, 
upward  through  the  water  tubes,  then  downward,  repeating 
this  circuitous  path  around  the  baffle  plates  until  all  the  gases 

*  Frederick  Remsen  Iliitton  was  horn  in  New  lork  City.  1853.  He 
graduated  from  Columbia  College  in  1876 :  later  he  was  made  In- 
structor in  mechanical  eii.s:ineering  and  in  1S92  succeeded  to  the  chair 
of  engineering  of  that  institution.  The  American  Society  of  Me- 
chanical Engineers  was  organized  in  1880  and  in  1883  Prof.  Hutton 
was  made  secretary,  which  position  he  has  held  up  to  the  assumption 
of  the  presidency  of  the  societ.T  at  the  conclusion  of  the  December 
meeting.  During  his  incumbency  as  secretary  of  the  society  it  h«s 
grown  enormously  in  membership  and  prestige.  A  magnificent  society 
building  of  which  the  .\merican  Societ.v  of  Mechanical  Engineers  Is 
one-third  owner  has  been  constructed.  Prof.  Hutton  is  the  author  oi 
a  number  of  technical  books,  including  Heat  and  Heat  Engines ;  Gas 
Engines :  Mechanical  Engineering  of  Power  Plants,  etc.  Notwith- 
standing his  manifold  duties  as  head  of  the  mechanical  department  oi 
Columbia  University  and  secretary  of  the  society,  he  has  been  active 
in  other  work  connected  with  his  profession. 
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have  passed  around  the  water  tubes  five  times,  when  they 
escape  past  the  boiler  into  the  stack.  The  results  are  grati- 
fying in  point  of  smokelessness  and  efficiency  of  fuel  consump- 
tion. The  principal  feature  is  the  refractory  tile  roof  con- 
struction employed  for  making  the  gases  traverse  to  the  rear 
of  the  furnace  under  the  water  tube,  before  coming  in  con- 
tact with  cooling  surfaces.  In  short  the  design  of  the  furnace 
is  such  as  to  secure  perfect  combustion  first;  then  the  utmost 
utilization  of  the  heat  produced. 

Steam  Plant  of  the  White  Motor  Car,  by  Prof.  R.  C.  Carpenter. 
This  paper  describes  in  detail  the  remarkable  superheated 
steam  boiler  and  compound  engine  plant  with  which  the  White 
automobile  is  equipped.  The  boiler  is  of  the  continuous  flow 
or  single-tube  type,  or  what  is  sometimes  called  the  "fiash" 
type.  The  engine  is  compound  with  piston  valves.  It  ex- 
hausts into  an  air  condenser.  The  dimensions  of  the  engine 
tested  were  3  and  6  inches  diameter  by  4^2  inches  stroke,  with 
a  rating  of  30  horsepower.  Its  weight  complete  was  32S 
pounds  and  the  total  weight  of  the  boiler  is  275  pounds,  mak- 
ing the  total  weight  of  the  combined  engine  and  boiler  603 
pounds.  The  pressure  averaged  303  pounds  per  square  inch 
and  the  steam  was  superheated,  the  temperature  at  the  steam 
chest  averaged  757  degrees  F.  The  results  were  remarkable. 
The  best  showing  was  an  average  of  12.7  pounds  of  steam 
consumption  per  developed  horsepower  per  hour. 

Ventilation  of  the  Boston  Subway,  by  Mr.  H.  A.  Carson. 
The  Boston  Subway  system  is  about  3%  miles  long  and  the 
general  scheme  of  ventilation  is  that  the  fresh  air  shall  be 
drawn  in  at  the  stations  or  portals  and  the  vitiated  air  shall 
be  discharged  at  points  midway  between  the  passenger  sta- 
tions. The  paper  is  illustrated  with  photographs  and  draw- 
ings showing  how  the  ventilation  scheme  was  worked  out. 

Flow  of  Liquids  in  Venturl  Tubes,  by  Mr.  E.  P.  Coleman. 

This  paper  is  an  investigation  of  the  properties  of  the  Ven- 
turi  tube  and  its  object  was  to  prove  or  disprove  the  accuracy. 
of  the  Venturi  tube  as  a  meter  for  gas  and  vapors  at  com- 
paratively low  throat  velocities.  The  Pitot  tube  was  used  as 
the  instrument  for  comparison  on  account  of  its  proven  accu- 
racy and  its  simplicity.  The  result  of  the  experiment  is  an 
apparent  close  agreement  of  the  theoretical  flow  of  air  through 
a  Venturi  meter  and  the  flow  as  derived  from  a  Pitot  tube 
observation. 

Tests  of  an  Elevator  Plant,  by  Mr.  A.  J.  Herschmann. 

This  paper  is  an  account  of  the  tests  made  on  the  plunger 
type  elevators  forming  the  equipment  of  the  elevator  plant 
of  the  Trinity  Building,  New  York  City,  while  in  regular  oper- 
ation. Two  series  of  tests  are  tabulated.  In  the  first  a  duplex 
compound  pump  was  used;  and  in  the  second,  a  flywheel 
pump.  It  was  found  that  the  cost  of  coal  per  car-mile  was 
5.22  cents  with  the  flywheel  pump  and  8.04  cents  with  the 
duplex  compound  pump. 

Test  of  a  Rotary  Pump,  by  Prof.  W.  B.  Gregory. 

This  is  an  account  of  the  test  of  a  rotary  pump  installation 
consisting  of  four  units  of  the  cycloidal  rotary  pump  erected 
on  the  Neches  Canal  Co.'s  property  near  Beaumont,  Texas. 
The  pumps  were  driven  by  18  x  36  x  48-inch  tandem  compound 
condensing  Corliss  engines  direct  connected.  The  displace- 
ment of  each  pump  is  605  gallons  per  revolution.  The  water 
is  elevated  32  feet.  It  was  found  that  the  mechanical 
efficiency  of  the  two  pump  units  average  83.3  per  cent. 
Improved  Transmission  Dynamometer,  by  Prof.  W.  F.  Durand. 

The  paper  calls  attention  to  a  modified  form  of  Tatham 
dynamometer  in  which  four  sprocket  wheels  are  used  all  in 
one  plane  with  an  automobile  or  bicycle  chain  connector  in- 
stead of  leather  belt,  thus  giving  a  non-slip  drive.  The  load 
is  measured  by  the  turning  moment  of  the  beam  carrying  the 
two  idler  wheels,  the  other  two  being  mounted  on  stationary 
bearings. 

&.  Plan  to  Provide  Skilled  Workmen,  by  Mr.  M.  W.  Alexander. 
This  paper  is  an  account  of  the  work  of  the  General  Electric 
Co.,  at  West  Lynn,  Mass.,  in  training  boys  and  young  men  to 
become  practical  machinists  and  patternmakers.  The  General 
Electric  Co.  have  established  two  training  rooms,  one  for  ma- 
chinists and  toolmakers,  with  about  10,000  square  feet  of  floor 


space  and  about  105  representative  machine  tools;  and  a 
smaller  department  for  wood  and  metal  patternmaking  ap- 
prentices, with  a  floor  space  of  about  1,000  square  feet.  The 
paper  is  coordinate  with  the  article  by  Mr.  Alexander  which 
appeared  in  the  September  issue  of  this  journal. 

Saw-tooth  Skylight  in  Factory  Roof  Construction, 
by  Mr   Fred  S.  Hinds. 

The  saw-tooth  roof  was  developed  to  meet  the  needs  of  the 
textile  industries.  When  the  power  cotton  loom  first  came 
into  use,  weaving  was  carried  on  in  the  homes  of  operatives 
and  the  natural  growth  due  to  the  advent  of  the  power  loom 
in  these  small  establishments  led  to  the  addition  of  one-story 
structures,  which,  as  business  increased,  were  added  to,  form- 
ing what  is  known  as  a  "weave  shed."  As  these  came  to  cover 
large  areas  it  was  necessary  to  provide  roof  lighting  and  the 
saw-tooth  form  of  roof  skylight  was  the  result.  Mr.  Hinds' 
paper  is  illustrated  with  drawings  showing  the  construction 
of  various  forms  of  saw-tooth  roofs,  and  is  also  illustrated 
with  photographs  of  the  B.  P.  Sturtevant  Co.'s  plant.  This 
plant  was  described  and  illustrated  in  Machixeey,  October 
1905. 

Ferroinclave  Construction,  by  Mr.  A.  E.  Brown. 

The  ferroinclave  roofing  is  a  reinforced  concrete  structure 
consisting  of  No.  24  soft  steel  sheets  with  dovetail  corruga- 
tions filled  with  cement  mortar  on  both  sides,  so  that  the  slab 
is  about  1%  inch  thick.  The  paper  describes  the  structure 
of  this  roofing  and  gives  tests  of  strength  under  various  load- 
ing conditions.  For  an  illustrated  description  of  ferroinclave 
roofing  see  Machineet  for  October,  1903. 

Saw-tooth  Roofs  for  Factories,  by  Mr.  K.  C.  Richmond. 

The  author  defines  a  saw-tooth  roof  as  a  general  form  of  sky- 
light, a  cross-section  of  which  approximates  a  30  x  60-degree 
draftsman's  triangle  with  the  hypothenuse  horizontal,  the 
right  angle  being  at  the  top  and  the  glass  in  the  short  leg  only. 
These  saw-teeth  may  be  used  singly,  of  any  convenient  length, 
and  in  successive  rows  or  in  any  desired  combination  to  suit 
any  particular  conditions.  The  object  of  the  saw-teeth  is  to  ob- 
tain overhead  light  and  in  most  cases  the  windows  are  faced 
directly  or  nearly  north.  This  form  of  roof  lighting  has  found 
wide  application  in  many  kinds  of  factory  service,  including 
machine  shops,  textile  mills  and  other  plants  where  a  large 
volume  of  diffused  light  is  desirable.  In  the  latitude  of  New 
York  an  angle  of  17  degrees  to  18  degrees  may  be  employed 
for  the  glass  section  and  still  keep  out  the  sun  in  the  longest 
summer  days,  and  this  angle  may  be  increased  from  25  to  30 
degrees  if  a  small  projecting  cornice  is  built  above  the  win- 
dow. The  paper  is  illustrated  with  drawings  of  various  types 
of  wood  frame  saw-teeth  and  is  accompanied  by  a  general 
discussion  of  the  various  features  affecting  this  form  of  light- 
ing. It  is  pointed  out  that  in  textile  industries  a  better  class 
of  help  is  attracted  by  the  good  lighting  afforded  by  the  saw- 
tooth roof  construction. 

Our  Present  Weights  and  Measures  and  the  Metric  System, 

by  Mr.  Henry  R.  Towne. 
This  scholarly  paper  is  a  discussion  of  the  present  weights 
and  measures  and  it  advocates  an  improvement  to  the  end 
that  the  system  shall  be  uniform  with  that  of  Great  Britain. 
The  United  States  liquid  gallon  contains  231  cubic  inches, 
while  the  imperial  or  British  wine  gallon  contains  277.274 
cubic  inches.  There  should  be  an  agreement  between  the  two. 
Mr.  Towne  is  opposed  to  the  introduction  of  the  metric  sys- 
tem and  quotes  extensively  to  show  that  its  introduction  would 
mean  a  revolution  in  existing  conditions  which  is  unthinkable 
from  a  practical  standpoint.  He  recommends  the  creation  of 
a  technical  commission  by  Congress  which  shall  study  and 
report  on  the  whole  subject  of  weights  and  measures. 

Mechanical  Engineering  Index,  by  Profs.  W.  W.  Bird 
and  A.  L.  Smith. 
This  paper  is  descriptive  of  the  engineering  index  in  the 
department  of  mechanical  engineering  of  the  Worcester  Poly- 
technic Institute.  The  paper  includes  nearly  500  heads,  1,100 
sub-heads,  and  the  cross  references,  all  amounting  to  fifty-six 
pages  of  the  proceedings.  To  any  one  interested  in  the  subject 
of  intelligent  and  comprehensible  indexing  of  engineering  lit- 
erature the  paper  Is  well  worth  attention. 
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ON  THE  ART  OF  CUTTING  METALS. -1.* 

FRED.  W.  TAYLOR.* 

The  experiments  described 
In  this  paper  were  under- 
taken to  obtain  a  part  of  the 
information  necessary  to 
establish  in  a  machine  shop 
our  (Taylor)  system  of  man- 
agement, the  central  idea  of 
which  is: 

A.  To  give  each  workman 
each  day  in  advance  a  definite 
task,  with  detailed  written  in- 
structions, and  an  exact  time 
allowance  for  each  element  of 
the  work. 

B.  To  pay  extraordinarily 
high  wages  to  those  who  per- 
form their  tasks  in  the  allot- 
ted time,  and  ordinary  wages 
to  those  who  take  more  than 

Fred.  w.  Taylor.  ^^leiT  time  allowance. 

There  are  three  questions  which  must  be  answered  each  day 
in  every  machine  shop  by  every  machinist  who  is  running  a 
metal-cutting  machine,  such  as  a  lathe,  planer,  drill  press, 
milling  machine,  etc.,  namely: 

o.    What  tool  shall  I  use? 

6.    What  cutting  speed  shall  I  usef 

c.    What  feed  shall  I  use? 

Our  investigations,  which  were  started  twenty-six  years  ago 
with  the  definite  purpose  of  finding  the  true  answer  to- these 
questions  under  all  the  varying  conditions  of  machine  shop 
practice  have  been  carried  on  up  to  the  present  time  with  this 
as  the  main  object  still  in  view. 

The  writer  will  confine  himself  almost  exclusively  to  an 
attempted  solution  of  this  problem  as  it  affects  "roughing 
work";  i.e..  the  preparation  of  the  forgings  or  casting  for  the 
final  finishing  cut,  which  is  taken  only  in  those  cases  where 
great  accuracy  or  high  finish  is  called  for.  Fine  finishing  cuts 
■will  not  be  dealt  with.  Our  principal  object  will  be  to 
describe  the  fundamental  laws  and  principles  which  will 
enable  us  to  do  "roughing  work"  in  the  shortest  time,  whether 
the  cuts  are  light  or  heavy,  whether  the  work  is  rigid  or 
elastic,  and  whether  the  machine  tools  are  light  and  of  small 
driving  power  or  heavy  and  rigid  with  ample  driving  power. 

In  other  words,  our  problem  is  to  take  the  work  and  ma- 
chines as  we  find  them  in  a  machine  shop,  and  by  properly 
changing  the  countershaft  speeds,  equipping  the  shop  with 
tools  of  the  best  quality  and  shapes,  and  then  making  a  slide 
rule  for  each  machine  to  enable  an  intelligent  mechanic  with 
the  aid  of  these  slide  rules  to  tell  each  workman  how  to  do 
each  piece  of  work  in  the  quickest  time. 

The  three  great  questions,  as  to  shape  of  tools,  speed,  and 
feed,  above  referred  to,  are  daily  answered  for  all  of  the 
men  in  each  shop  far  better  by  our  one  trained  mechanic 
with  the  aid  of  his  slide  rule  than  they  were  formerly  by  the 
many  machinists,  each  one  of  whom  ran  his  own  machine, 
etc.,  to  suit  his  foreman  or  himself.  It  may  seem  strange  to 
say  that  a  slide  rule  enables  a  good  mechanic  to  double  the 
output  of  a  machine  which  has  been  run,  for  example,  for  ten 
years  by  a  first-class  machinist  having  exceptional  knowledge  of 
and  experience  with  his  machine,  and  who  has  been  using  his 
best  judgment.  Yet.  our  observation  shows  that,  on  the  aver- 
age, this  understates  the  fact. 

Twelve  Variables  Affect  the  Production  of  Chips. 

To  make  the  reason  for  this  more  clear  it  should  be  under- 
stood that  the  man  with  the  aid  of  his  slide  rule  is  called  upon 
to  determine  the  effect  which  each  of  the  twelve  elements  or 
variables  given  below  has  upon  the  choice  of  cutting  speed  and 
feed;  and  it  will  be  evident  that  the  mechanic,  or  expert  or 
mathematician  does  not  live  who,  without  the  aid  of  a  slide 
rule  or  its  equivalent,  can  hold  in  his  head  these  twelve  var- 
iables and  measure  their  joint  effect  upon  the  problem. 

These  twelve  elements  or  variables  are  as  follows: 


•  Abstract  of  introduction  of  paper  read  before  tlie  December,  1906, 
meeting  of  the  .American  Society  of  Mechanical  Engineere. 
t  For  biographical  slsetch,  see  MAcniNERY,  January,  190fa. 


0.  The  quality  of  the  metal  which  is  to  be  cut; 
6.  The  diameter  of  the  work; 

c.  The  depth  of  the  cut; 

d.  The  thickness  of  the  shaving; 

e.  The  elasticity  of  the  work  and  of  the  tool; 

f.  The  shape  or  contour  of  the  cutting  edge  of  the  tool,  to-     | 
gether  with  its  clearance  and  lip  angles; 

g.  The  chemical  composition  of  the  steel  from  which  the 
tool  is  made,  and  the  heat  treatment  of  the  tool; 

h.  "Whether  a  copious  stream  of  water,  or  other  cooliiig 
medium,  is  used  on  the  tool; 

;'.  The  duration  of  the  cut.  i.  e.,  the  time  which  a  tool  must 
last  under  pressure  of  the  shaving  without  being  reground; 

k.  The  pressure  of  the  chip  or  shaving  upon  the  tool; 

1.  The  changes  of  speed  and  feed  possible  in  the  lathe; 
m.  The  pulling  and  feeding  power  of  the  lathe. 

Broadly  speaking,  the  problem  of  studying  the  effect  of 
each  of  the  above  variables  upon  the  cutting  speed  and  of 
making  this  study  practically  useful,  may  be  divided  into 
four  sections  as  follows: 

A.  The  determination  by  a  series  of  experiments  of  the 
important  facts  or  laws  connected  with  the  art  of  cutting 
metals. 

B.  The  finding  of  mathematical  expressions  for  these  laws 
which  are  so  simple  as  to  be  suited  to  daily  use. 

C.  The  investigation  of  the  limitations  and  possibilities  of 
metal  cutting  machines. 

D.  The  development  of  an  instrument  (a  slide  rule)  which 
embodies,  on  the  one  hand,  the  laws  of  cutting  metals,  and 
on  the  other,  the  possibilities  and  limitations  of  the  particu- 
lar lathe  or  planer,  etc.,  to  which  it  applies  and  which  can 
be  used  by  a  machinist  without  mathematical  training  to 
quickly  indicate  in  each  case  the  speed  and  feed  which  will 
do  the  work  quickest  and  best. 

How  the  Investigation  w^as  Started  and  how  it  has  been 

Carried  Along. 
In  the  fall  of  1S80.  the  machinists  in  the  small  machine 
shop  of  the  Midvale  Steel  Company,  Philadelphia,  most  of 
whom  were  working  on  piecework  in  machining  locomotive 
tires,  car  axles,  and  miscellaneous  forgings,  had  combined  to 
do  only  a  certain  number  of  pieces  per  day  on  each  type  of 
work.  The  writer,  who  was  the  newly  appointed  foreman  of 
the  shop,  realized  that  it  was  possible  for  the  men  to  do  in 
all  cases  much  more  work  per  day  than  they  were  accom- 
plishing. He  found,  however,  that  his  efforts  to  get  the  men 
to  increase  their  output  were  blocked  by  the  fact  that  his 
knowledge  of  just  what  combination  of  depth  of  cut,  feed 
and  cutting  speed  would  in  each  case  do  the  work  in  the 
shortest  time,  was  much  less  accurate  than  that  of  the  ma- 
chinists who  were  combined  against  him.  His  conviction 
that  the  men  were  not  doing  half  as  much  as  they  should  do, 
however,  was  so  strong  that  he  obtained  the  permission  of 
the  management  to  make  a  series  of  experiments  to  investi- 
gate the  laws  of  cutting  metals  with  a  view  to  obtaining  a 
knowledge  at  least  equal  to  that  of  the  combined  machinists 
who  were  under  him.  He  expected  that  these  experiments 
would  last  not  longer  than  six  months.  With  the  exception 
of  a  few  comparatively  short  periods,  however,  these  experi- 
ments have  continued  until  the  present  time,  through  a  term 
of  about  26  years. 

The  writer  wishes  to  call  attention  to  the  fact  that  in  these 
first  experiments  he  was  far  more  fortunate  than  almost  all 
of  the  experimenters  who  have  investigated  the  subject  since 
then,  in  having  at  his  disposal  a  comparatively  large  mass  of 
uniform  metal  to  work  upon,  and  a  comparatively  large  and 
powerful  machine  to  work  with,  a  66-inch  diameter  boring 
mill  and  large  locomotive  tires  made  of  hard  tire  steel  of 
uniform  quality  having  been  used.  He  was  also  especially 
fortunate  in  having  over  him  as  president  of  the  company, 
Mr.  William  Sellers,  who,  as  is  well  known,  was  one  of  the 
most  patient  and  broad-minded  experimenters  of  his  day.  Mr. 
Sellers,  in  spite  of  the  protests  which  were  made  against  the 
continuation  of  this  work,  allowed  the  experiments  to  pro- 
ceed: even,  at  first,  at  a  very  considerable  inconvenience  and 
loss  to  the  shop.  The  extent  of  this  inconvenience  will  be 
appreciated  when  it  is  understood  that  we  were  using  a  66- 
inch  diameter  vertical  boring  mill,  belt-driven  by  the  usual 
cone  pulleys,  and  that  in  order  to  regulate  the  exact  cutting 
speed  of  the  tool,  it  was  necessary  to  slow  down  the  speed 
of  the  engine  that  drove  all  of  the  shafting  in  the  shop;  a 
special  adjustable  engine  governor  having  been  bought  for 
this  purpose.     For  over  two  years  the  whole  shop  was  incon- 
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venienced  in  this  way,  by  having  the  speed  of  its  main  line 
of  shafting  greatly  varied,  not  only  from  day  to  day  but  from 
hour  to  hour.  Before  the  two  years  had  elapsed,  however, 
the  writer  had  obtained  such  valuable  and  unexpected  re- 
sults from  the  experiments  as  to  much  more  than  justify  all 
of  the  annoyance  and  expenditure,  and  soon  after  that  he 
readily  obtained  permission  to  employ  a  young  technical 
graduate  to  devote  his  whole  time  to  the  continuation  of  this 
work. 

Mr.  G.  M.  Sinclair,  a  graduate  of  Stevens  Institute  of 
Technology,  devoted  his  entire  time  to  this  work  from  1884 
to  1887.  when  he  left  the  employ  of  the  company. 

Mr.  H.  L.  Gantt,  also  a  graduate  of  Stevens  Institute  suc- 
ceeded Mr.  Sinclair  in  July,  1887,  and  has  been  interested 
with  us  in  carrying  on  these  experiments  throughout  their 
whole  period. 

In  1898  Mr.  Maunsel  White,  of  Bethlehem,  another  graduate 
of  Stevens  Institute,  joined  us  and  has  been  actively  interested 
in  our  work  up  to  this  time. 

Mr.  Carl  G.  Barth,  a  graduate  of  the  Technical  School  of 
Horten,  Norway,  joined  us  in  1899,  and  is  still  actively  work- 
ing on  our  investigations. 

Our  experiments  were  continued  in  the  works  of  the  Mid- 
vale  Steel  Company  until  1889,  when  the  writer  left  their 
employ.  Since  then,  these  investigations  have  been  carried 
on  in  various  shops  and  at  the  expense  of  different  com- 
panies. Among  these,  we  would  especially  acknowledge  our 
indebtedness  to  the  Cramp's  Shipbuilding  Company,  Messrs. 
Wm.  Sellers  &  Co.,  the  Link-Belt  Engineering  Company, 
Messrs.  Dodge  &  Day,  and,  more  than  all,  to  the  Bethlehem 
Steel  Company. 

In  carrying  on  this  work  more  than  ten  machines  have 
been  fitted  up  at  various  times  with  special  driving  apparatus 
and  the  other  needed  appliances,  all  machines  used  since 
1894  having  been  equipped  with  electric  drives,  so  as  to  ob- 
tain any  desired  cutting  speed.  The  thoroughness  with  which 
the  work  has  been  done  may  perhaps  be  better  appreciated 
when  it  is  understood  that  we  have  made  between  thirty  and 
fifty  thousand  recorded  experiments,  and  many  others  of 
which  no  record  was  kept.  In  studying  these  laws  we  have 
cut  up  Into  chips  with  our  experimental  tools  more  than 
800,000  pounds  of  steel  and  iron.  More  than  sixteen  thousand 
experiments  were  recorded  in  the  Bethlehem  Steel  Com- 
pany. We  estimate  that  up  to  date  between  $150,000  and 
5200,000  have  been  spent  upon  this  work,  and  it  is  a  very  great 
satisfaction  to  feel  that  those  whose  generosity  has  enabled 
us  to  carry  on  the  experiments  have  received  ample  return 
for  their  money  through  the  increased  output  and  the  econ- 
omy in  running  their  shops  which  have  resulted  from  our 
experiments. 

Throughout  the  whole  26  years  we  have  succeeded  in  keep- 
ing almost  all  of  these  laws  secret,  and  in  fact  since  1SS9  this 
das  been  our  means  of  obtaining  the  money  needed  to  carry 
3n  the  work.  We  have  never  sold  any  information  connected 
with  this  art  for  cash,  but  we  have  given  to  one  company 
ifter  another  all  of  the  data  and  conclusions  arrived  at 
through  our  experiments  in  consideration  for  the  opportunity 
3f  still  further  continuing  our  work. 

Summary  of  Discoveries. 
The  writer  has  no  doubt  that  many  of  the  discoveries  and 
conclusions  which  mark  the  progress  of  this  work  have  been 
and  are  well  known  to  other  engineers,  and  we  do  not  record 
:hem  with  any  certainty  that  we  were  the  first  to  discover  or 
formulate  them,  but  merely  to  indicate  some  of  the  land- 
marks in  the  development  of  our  own  experiments,  which  to 
as  were  new  and  of  value.  The  following  is  a  record  of  some 
3f  our  more  important  steps: 

A.  In  1881,  the  discovery  that  a  round-nosed  tool  could  be 
run  under  given  conditions  at  a  much  higher  cutting  speed 
ind  therefore  turn  out  much  more  work  than  the  old-fashioned 
Jiamond-pointed  tool. 

B.  In  1881.  the  demonstration  that,  broadly  speaking,  the 
use  of  coarse  feeds  accompanied  by  their  necessarily  slow 
cutting  speeds  would  do  more  work  than  fine  feeds  with  their 
iccompanying   high   speeds. 

C.  In  1883,  the  discovery  that  a  heavy  stream  of  water 
poured  directly  upon  the  chip  at  the  point  where  it  is  being 
removed  from  the  steel  forging  by  the  tool,  would  permit  an 


increase  in  cutting  speed,  and,  therefore,  in  the  amount  of 
work  done  of  from  30  to  40  per  cent.  In  1884,  a  new  ma- 
chine shop  was  built  for  the  Midvale  Steel  Works,  in  the  con- 
struction of  which  this  discovery  played  a  most  important 
part;  each  machine  being  set  in  a  wrought-iron  pan  in  which 
was  collected  the  water  (supersaturated  with  carbonate  of 
soda  to  prevent  rusting),  which  was  thrown  in  a  heavy  stream 
upon  the  tool  for  the  purpose  of  cooling  it.  The  water  from 
each  of  these  pans  was  carried  through  suitable  drain  pipes 
beneath  the  floor  to  a  central  well  from  which  it  was  pumped 
to  an  overhead  tank  from  which  a  system  of  supply  pipes  led 
to  each  machine.  Up  to  that  time,  so  far  as  the  writer  knows, 
the  use  of  water  for  cooling  tools  was  confined  to  small  cans  or 
tanks  from  which  only  a  minute  stream  was  allowed  to  trickle 
upon  the  tool  and  the  work,  more  for  the  purpose  of  obtaining 
a  water  finish  on  the  work  than  with  the  object  of  cooling  the 
tool:  and,  in  fact,  these  small  streams  of  water  are  utterly 
inadequate  for  the  latter  purpose.  So  far  as  the  writer  knows, 
in  spite  of  the  fact  that  the  shops  of  the  Midvale  Steel  Works 
until  recently  have  been  open  to  the  public  since  1884  no 
other  shop  in  this  country  was  similarly  fitted  up  until  tha-t 
of  the  Bethlehem  Steel  Company  in  1899,  with  the  one  excep- 
tion of  a  small  steel  works  which  was  an  offshoot  in  personnel 
from  the  Midvale  Steel  Company. 

D.  In  1883,  the  completion  of  a  set  of  experiments  with 
round-nosed  tools;  first,  with  varying  thicknesses  of  feed 
when  the  depth  of  the  cut  was  maintained  constant;  and,  sec- 
ond, with  varying  depths  of  cut  while  the  feed  remained  con- 
stant, to  determine  the  effect  of  these  two  elements  on  the 
cutting  speed. 

E.  In  1883.  the  demonstration  of  the  fact  that  the  longer  a 
tool  is  called  upon  to  work  continuously  under  pressure  of  a 
shaving,  the  slower  must  be  the  cutting  speed,  and  the  exact 
determination  of  the  effect  of  the  duration  of  the  cut  upon 
the  cutting  speed. 

F.  In  1883,  the  development  of  formulas  which  gave  mathe- 
matical expression  to  the  two  broad  laws  above  referred  to. 
Fortunately  these  formulas  were  of  the  type  capable  of  logar- 
ithmic expression  and  therefore  suited  to  the  gradual  mathe- 
matical development  extending  through  a  long  period  of  years, 
which  resulted  in  making  our  slide  rules,  and  solved  the 
whole  problem  in  1901. 

G.  In  1883,  the  experimental  determination  of  the  pressure 
upon  the  tool  required  on  steel  tires  to  remove  cuts  on  vary- 
ing depths  and  thickness  of  shaving. 

H.  In  1883,  the  starting  of  a  set  of  experiments  on  belting 
described  in  a  paper  published  in  the  Transactions,  A.  S.  M. 
E.,  Vol.  15   (1894). 

J.  In  1883,  the  measurement  of  the  power  required  to  feed 
a  round-nosed  tool  with  varying  depths  of  cut  and  thickness 
of  shaving  when  cutting  a  steel  tire.  This  experiment  showed 
that  a  very  dull  tool  required  as  much  pressure  to  feed  it  aa 
to  drive  the  cut.  This  was  one  of  the  most  important  dis- 
coveries made  by  us,  and  as  a  result  all  steel  cutting  machines 
purchased  since  that  time  by  the  Midvale  Steel  Company  have 
been  supplied  with  feeding  power  equal  to  their  driving  power 
and  very  greatly  in  excess  of  that  used  on  standard  machine 
tools. 

K.  In  18S4,  the  design  of  an  automatic  grinder  for  grinding 
tools  in  lots  and  the  construction  of  a  tool  room  for  storing 
and  issuing  tools  ready  ground  to  the  men. 

L.  From  1885  to  1889.  the  making  of  a  series  of  practical 
tables  for  a  number  of  machines  in  the  shops  of  the  Midvale 
Steel  Company,  by  the  aid  of  which  it  was  possible  to  give 
definite  tasks  each  day  to  the  machinists  who  were  running 
machines,  and  which  resulted  in  a  great  increase  in  their 
output. 

M.  In  18S6,  the  demonstration  that  the  thickness  of  the 
chip  or  layer  of  metal  removed  by  the  tool  has  a  much  greater 
effect  upon  the  cutting  speed  than  any  other  element,  and  the 
practical  use  of  this  knowledge  in  making  and  putting  into 
everyday  use  in  our  shops  a  series  of  broad-nosed  cutting  tools 
which  enabled  us  to  run  with  a  coarse  feed  at  as  high  a  speed 
as  had  been  before  attained  with  round-nosed  tools  when  us- 
ing a  fine  feed,  thus  sustituting,  for  a  considerable  portion  of 
the  work,  coarse  feeds  and  high  speeds  for  our  old  maxim  of 
coarse  feeds  and  slo^v  speeds. 

N.  In  1894  and  1895,  the  discovery  that  a  greater  propor- 
tional gain  could  be  made  in  cutting  soft  metals  through  the 
use  of  tools  made  from  self-hardening  steels  than  in  cutting 
hard  metals,  the  gain  made  by  the  use  of  self-hardening  tools 
over  tempered  tools  in  cutting  soft  cast-iron  being  almost  90 
per  cent,  whereas  the  gain  in  cutting  hard  steels  or  hard  cast 
iron  was  only  about  45  per  cent.  Up  to  this  time,  the  use  of 
Mushet  and  other  self-hardening  tools  had  been  almost  ex- 
clusively confined  to  cutting  hard  metals,  a  fevr  tools  made  of 
Mushet  steel  being  kept  on  hand  in  every  shop  for  special  use 
on  hard  castings  or  forgings  which  could  not  be  cut  by  the 
tempered  tools.  This  experiment  resulted  in  substituting  self- 
hardening  tools  for  tempered  tools  for  all  "roughing  work" 
throughout  the  machine  shop. 

P.  In  1894  and  1895.  the  discovery  that  in  cutting  wrought 
iron  or  steel  a  heavy  stream  of  water  thrown  upon  the  shav- 
ing at  the  nose  of  the  tool  produced  a  gain  in  cutting  speed  of 
self-hardening  tools  of  about  33  per  cent.     Up  to  this  time  the 
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makers  of  self-hardening  steel  had  warned  users  never  to  use 
water  on  the  tools. 

Q.  From  1S98  to  1900,  the  discovery  and  development  of  the 
Taylor-^\^lite  process  of  treating  tools:  namely,  the  discovery 
that  tools  made  from  chromium-tungsten  steels  when  heated 
to  the  melting  point  would  do  from  two  to  four  times  as  much 
work  as  other  tools. 

R.  In  1S99-1902,  the  development  of  our  slide  rules,  which 
are  so  simple  that  they  enable  an  ordinary  workman  to  make 
practical  and  rapid  everyday  use  in  the  shop  of  all  the  laws 
and  formulas  deduced  from  our  experiments. 

S.  In  1906,  the  discovery  that  a  heavy  stream  of  water 
poured  directly  upon  the  chip  at  the  point  where  it  is  being 
removed  from  cast  iron  by  the  tool  would  permit  an  increase  in 
cutting  speed,  and  therefore,  in  the  amount  of  work  done,  of 
16  per  cent. 

T.  In  1906,  the  discovery  that  by  adding  a  small  quantity 
of  vanadium  to  tool  steel  to  be  used  for  making  modern  high 
speed  chromium-tungsten  tools  heated  to  near  the  melting 
point,  the  hardness  and  endurance  of  tools,  as  well  as  their 
cutting  speeds,  are  materially  improved. 

Chief  Practical  Value  of  Discoveries  Embodied  in  the 
Slide  Rule. 

While  many  of  the  results  of  these  experiments  are  both  in- 
teresting and  valuable,  we  regard  as  of  by  far  the  greatest 
value  that  portion  of  our  experiments  and  of  our  mathemati- 
cal work  which  has  resulted  in  the  development  of  the  slide 
rules;  i.  e.,  the  patient  investigation  and  mathematical  ex- 
pression of  the  exact  effect  upon  the  cutting  speed  of  such 
elements  as  the  shape  of  the  cutting  edge  of  the  tool,  the 
thickness  of  the  shaving,  the  depth  of  the  cut,  the  quality  of 
the  metal  being  cut  and  the  duration  of  the  cut,  etc.  This 
■work  enables  us  to  fix  a  daily  task  with  a  definite  time  allow- 
ance for  each  workman  who  is  running  a  machine  tool,  and 
to  pay  the  men  a  bonus  for  rapid  work. 

The  gain  from  these  slide  rules  is  far  greater  than  that  of 
all  the  other  improvements  combined,  because  it  accomplishes 
the  original  object,  for  which  in  1880  the  experiments  were 
started;  i.  e.,  that  of  taking  the  control  of  the  machine  shop 
out  of  the  hands  of  the  many  workmen,  and  placing  it  com- 
pletely in  the  hands  of  the  management,  thus  superseding 
"rule  of  thumb"  by  scientific  control. 

Mistakes  of  Not  Originally  Determining  Each  Variable  Sepa- 
rately^Standard  of  Twenty  Minutes  for  Each  Test. 
Almost  the  whole  course  of  our  experiments  is  marked  by 
imperfections  in  our  methods,  which,  as  we  have  realized 
them,  have  led  us  to  go  again  more  carefully  over  the  ground 
previously  traveled.  These  errors  may  be  divided  into  three 
principal  classes: 

A.  The  adoption  of  wrong  or  inadequate  standards  for 
measuring  the  effect  of  each  of  the  variables  upon  the  cutting 
speed. 

B.  Failure  on  our  part  from  various  causes  to  hold  all  of 
the  variables  constant  except  the  one  which  was  being  sys- 
tematically changed  in  order  to  study  the  effect  of  these 
chan.ges  upon  the  cutting  speed. 

C.  The  omission  either  through  oversight  or  carelessness  on 
our  part  of  some  one  of  the  precautions  which  should  be  taken 
to  insure  accuracy,  or  failure  to  record  some  of  the  phenomena 
considered  unimportant  at  the  time,  but  which  afterward 
proved  to  be  essential  to  a  complete  understanding  of  the 
facts. 

The  effect  of  each  variable  upon  the  problem  is  best  deter- 
mined by  finding  the  exact  rate  of  cutting  speed  (say,  in  feet 
per  minute)  which  shall  cause  the  tool  to  be  completely  ruined 
after  having  been  run  for  20  minutes  under  uniform  condi- 
tions. For  example,  if  we  wish  to  investigate  the  effect  which 
a  change  in  the  thickness  of  the  feed  has  upon  the  cutting 
speed,  it  is  necessary  to  make  a  number  of  tools  which  are  in 
all  respects  uniform,  as  to  the  exact  shape  of  their  cutting 
edge,  their  clearance  and  lip  angles,  their  chemical  composi- 
tion and  their  heat  treatment.  These  tools  must  then  be  run 
one  after  another,  each  for  a  period  of  20  minutes,  throughout 
which  time  the  cutting  speed  is  maintained  exactly  uniform. 
Each  tool  should  be  run  at  a  little  faster  cutting  speed  than 
its  predecessor,  until  that  cutting  speed  has  been  found  which 
will  cause  the  tool  to  be  completely  ruined  at  the  end  of  20 
minutes  (with  an  allowance  of  a  minute  or  two  each  side  of 
the  20-minute  mark).  In  this  way  that  cutting  speed  is  found 
which  corresponds  to  the  particular  thickness  of  shaving  which 
is  under  Investigation. 

A  change  is  then  made  in  the  thickness  of  the  shaving,  and 
another  set  of  20-minute  runs  is  made,  with  a  series  of  similar 


uniform  tools,  until  the  cutting  speed  corresponding  to  the 
new  thickness  of  feed  has  been  determined;  and  by  continuing 
in  this  way  all  of  the  cutting  speeds  are  found  which  corre- 
spond to  the  various  changes  of  feed.  In  the  meantime,  every 
precaution  must  be  taken  to  maintain  uniform  all  the  other 
elements  or  variables  which  affect  the  cutting  speed,  such  as 
the  depth  of  the  cut  and  the  quality  of  the  metal  being  cut; 
and  the  rate  of  the  cutting  speed  must  be  frequently  tested 
during  each  20-minute  run  to  be  sure  that  it  is  uniform. 

The  cutting  speeds  corresponding  to  varying  feeds  are  then 
plotted  as  points  upon  a  curve,  and  a  mathematical  expression 
is  found  which  represents  the  law  of  the  effect  of  feed  upon 
cutting  speed.  We  believe  that  this  standard  or  method  of 
procedure  constitutes  the  very  foundation  of  successful  inves- 
tigation in  this  art.  It  was  only  after  about  14  years'  work 
that  we  found  that  the  best  measure  for  the  value  of  a  tool 
lay  in  the  exact  cutting  speed  at  which  it  was  completely 
ruined  at  the  end  of  20  minutes. 

Pressure  and  Rubbing  of  Chip  what  Breaks  Down  Tool. 

The  ultimate  cause  for  a  tool  giving  out  when  cutting  metal 
is  the  dullness  or  wear  of  the  tool  produced  by  the  rubbing  or 
pressure  of  the  chip  upon  the  lip  surface  of  the  tool,  and  the 
chief  element  causing  this  wear,  particularly  at  the  high 
speeds  at  which  tools  should  be  run  to  do  their  best  work,  is 
the  softening  of  the  tool  due  to  the  heat  produced  by  the  fric- 
tion of  the  chip  upon  its  lip  surface.  Now,  it  seems  perfectly 
evident  that  this  heat  will  be  increased  directly  in  proportion 
to  three  elements: 

a.  The  pounds  of  pressure  of  the  chip  upon  the  tool; 

&.  The  speed  with  which  the  chip  slides  across  the  nose  of 
the  tool; 

c.  The  coefficient  of  friction  between  the  chip  and  the  sur- 
face of  the  tool. 

And  yet,  paradoxical  as  it  may  seem,  the  writer  asserts  that 
there  is  no  traceable  relation  tetioeen  the  pressure  of  the  chip 
upon  the  tool  and  the  cutting  speed. 

Discovery  of  Taylor-White  Process. 

It  is  a  noteworthy  fact  that  when  thorough  investigations 
are  attempted  by  earnest  men  in  new  fields,  while  frequently 
the  object  aimed  at  is  not  attained,  yet  quite  often  discoveries 
are  made  which  are  entirely  foreign  to  the  purpose  for  which 
the  investigation  was  undertaken.  And  it  may  be  said  that 
the  indirect  results  of  careful  scientific  work  are,  generally 
speaking,  fully  as  valuable  as  the  direct.  Two  interesting 
illustrations  of  this  fact  have  been  furnished  by  our  experi- 
ments. 

The  discovery  of  the  Taylor-White  process  of  treating  tools 
by  heating  them  almost  to  the  melting  point,  or,  in  other 
words,  the  introduction  of  modern  high  speed  tools  the  world 
over,  was  the  indirect  result  of  one  of  our  lines  of  investiga- 
tion. 

The  demonstration  of  the  fact  that  the  rules  for  using  belt- 
ing in  common  practice  furnished  belts  which  were  entirely 
too  light  for  economy  was  also  one  of  the  indirect  results  of 
our  experiments. 

The  manner  of  making  these  discoveries  was  each  time  in 
a  way  so  typical  of  what  may  be  expected  in  similar  cases 
that  it  would  seem  worth  while  to  describe  it  in  some  detail. 

During  the  winter  of  1894-1595,  the  writer  conducted  an  in- 
vestigation in  the  shop  of  Wm.  Sellers  &  Co.,  at  the  joint  ex- 
pense of  Messrs.  W'illiam  Cramp  &  Sons,  shipbuilders,  and 
Jlessrs.  Wm.  Sellers  &  Co.,  to  determine  which  make  of  self- 
hardening  tool  steel  was,  on  the  whole,  the  best  to  adopt  as 
standard  for  all  of  the  roughing  tools  of  these  two  shops. 

As  a  result  of  this  work,  the  choice  was  narrowed  down  at 
that  time  to  two  makes  of  tool  steel:  (1)  the  celebrated 
Mushet  self-hardening  steel,  the  chemical  composition  of  the 
particular  bar  analyzed  at  this  time  being  as  follows: 

.Tungsten,  (per  cent)  5.441:  chromium,  0.398;  carbon,  2.150; 
manganese,  1.578;  silicon,  1.044. 

(2)  A  self-hardening  steel  made  by  the  Midvale  Steel  Com- 
pany of  the  following  chemical  composition: 

Tungsten,  (per  cent)  7.723;  chromium,  1.830;  carbon,  1.143; 
manganese,  O.ISO;  silicon,  0.246;  phosphorus,  0.023;  sulphur, 
0.008. 

Of  these  two  steels,  the  tools  made  from  the  Midvale  steel 
were  shown  to  be  capable  of  running  at  rather  higher  cutting 
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speeds.  The  writer  himself  heated  hundreds  of  tools  of  these 
makes  in  the  course  of  his  experiments  in  order  to  accurately 
letermine  the  best  temperatures  for  forging  and  heating  them 
prior  to  grinding  so  as  to  get  the  best  cutting  speeds.  In 
Jiese  experiments  he  found  that  the  Mushet  steel  if  over- 
leated  crumbled  badly  when  struck  even  a  light  blow  on  the 
mvil.  while  the  Midvale  steel  if  overheated  showed  no  ten- 
iency  to  crumble,  but,  on  the  other  hand,  was  apparently  per- 
nanently  injured.  In  fact,  heating  these  tools  slightly  beyond 
I  bright  cherry  red  caused  them  to  permanently  fall  down  in 
heir  cutting  speeds;  and  the  writer  was  unable  at  that  time 
o  find  any  subsequent  heat  treatment  which  would  restore  a 
col  broken  down  in  this  way  to  its  original  good  condition, 
["his  defect  in  the  Midvale  tools  left  us  in  doubt  as  to  whether 
he  Mushet  or  the  Midvale  was,  on  the  whole,  the  better  to 
idopt  as  a  shop  standard. 

In  the  summer  of  1S9S,  soon  after  undertaking  the  reorgani- 
ation  of  the  management  of  the  Bethlehem  Steel  Company, 
he  writer  decided  to  continue  the  experiments  just  referred 

0  with  a  view  to  ascertaining  whether  in  the  meanwhile  some 
letter  tool  steel  had  not  been  developed.  After  testing  several 
dditional  makes  of  tools,  our  experiments  indicated  that  the 
lidvale  self-hardening  tools  could  be  run  if  properly  heated 
t  slightly  higher  speeds  than  those  of  any  other  make. 

Upon  deciding  to  adopt  this  steel  as  our  standard  the  writer 
ad  a  number  of  tools  of  each  make  of  steel  carefully  dressed 
nd  ground  to  exactly  the  same  shape.  He  then  called  the  fore- 
len  and  superintendents  of  the  machine  shops  of  the  Bethle- 
em  Steel  Company  to  the  experimental  lathe  so  that  they 
ould  be  convinced  by  seeing  an  actual  trial  of  all  of  tbe  tools 
biat  the  Midvale  steel  was,  on  the  whole,  the  best.  In  this 
3St,  however,  the  Midvale  tools  proved  to  be  worse  than  those 
f  any  other  make;  i.  e.,  they  ran  at  slower  cutting  speeds, 
'his  result  was  rather  humiliating  to  us  as  experimenters  who 
ad  spent  several  weeks  in  the  investigation. 

It  was  of  course  the  first  impression  of  the  writer  that  these 
)ols  had  been  overheated  in  the  smith  shop.  Upon  careful 
iquiry  among  the  smiths,  however,  it  seemed  as  though  they 
ad  taken  special  pains  to  dress  them  at  a  low  heat,  although 
le  matter  was  left  in  much  doubt.  The  writer,  therefore,  de- 
jrmined  to  make  a  thorough  investigation  before  finally 
lopting  the  Midvale  steel  as  our  shop  standard  to  discover. 

possible,  some  heat  treatment  which  would  restore  Midvale 
pols  injured  in  their  heating  (whether  they  had  been  under- 
eated  or  overheated)  to  their  original  good  condition. 

For  this  purpose  Mr.  White  and  the  writer  started  a  care- 
illy  laid  out  series  of  experiments,  in  which  tools  were  to  be 
sated  at  temperatures  increasing,  say,  by  about  50  degrees  all 
le  way  from  a  black  heat  to  the  melting  point.  These  tools 
ere  then  to  be  ground  and  run  in  the  experimental  lathe 
?on  a  uniform  forging,  so  as  to  find: 

a.  That  heat  at  which   the  highest  cutting  speed  could  be 

tained  (which  our  previous  experiments  had  shown  to  be  a 

lerry  red). 

6.  To  accurately  determine  the  exact  danger  point  at  which 

over  or  underheated  these  tools  were  seriously  injured. 

c.  To  find  some  heat  treatment  by  which  injured  tools  could 

■■  restored  to  their  former  high  cutting  speeds. 

These  experiments  corroborated  our  Cramp-Sellers  experi- 
ents,  showing  that  the  tools  were  seriously  broken  down  or 
jured  by  overheating,  say,  somewhere  between  1,550  degrees 

and  1,700  degrees  F.;  but  to  our  great  surprise,  tools  heated 
)  to  or  above  the  high  heat  of  1,725  degrees  F.  proved  better 
an  any  of  those  heated  to  the  best  previous  temperature, 
imely,  a  bright  cherry  red;  and  from  1,725  degrees  F.  up  to 
e  incipient  point  of  fusion  of  the  tools,  the  higher  they  were 
iated,  the  higher  the  cutting  speeds  at  which  they  would  run. 
Thus,  the  discovery  that  phenomenal  results  could  be  ob- 
ined  by  heating  tools  close  to  the  melting  point,  which  was 

completely  revolutionary  and  directly  the  opposite  of  all 
evious  heat  treatment  of  tools,   was   the  indirect  result  of 

1  accurate  scientific  effort  to  investigate  as  to  which  brand 
tool  steel  was.  on  the  whole,  the  best  to  adopt  as  a  shop 

indard;  neither  Mr.  White  nor  the  writer  having  the  slight- 
t  idea  that  overheating  beyond  the  bright  cherry  red  would 
anything  except  injure  the  tool  more  and  more  the  higher 
was  heated. 


Ordinary  Belting  Too  Light. 
During  our  early  Midvale  Steel  Company  experiments,  ex- 
tending from  18S0  to  1SS3,  the  writer  had  so  much  trouble  in 
maintaining  the  tension  of  the  belt  used  in  driving  the  boring 
mill  upon  which  he  was  experimenting  that  he  concluded: 
(1)  that  belting  rules  in  common  use  furnished  belts  entirely 
too  light  for  economy;  and  (2)  that  the  proper  way  to  take 
care  of  belting  was  to  have  each  belt  in  a  shop  tightened  at 
regular  intervals  with  belt  clamps  especially  fitted  with  spring 
balances,  with  which  the  tension  of  the  belt  was  accurately 
weighed  every  time  it  was  tightened,  each  belt  being  retight- 
ened  each  time  to  exactly  the  same  tension. 

In  1SS4,  the  writer  designed  and  superintended  the  erection 
of  a  new  machine  shop  for  the  Midvale  Steel  Company,  and 
this  gave  him  the  opportunity  to  put  these  conclusions  to  a 
practical  test.  About  half  the  belts  in  the  shop  were  designed 
according  to  the  ordinary  rules  and  the  other  half  were  made 
about  three  times  as  heavy  as  the  usual  standard.  This  shop 
ran  day  and  night.  The  belts  were  in  all  cases  cared  for  and 
retightened  only  upon  written  orders  sent  from  the  shop  office: 
and  an  accurate  record  was  kept  through  nine  years  of  all 
items  of  interest  concerning  each  belt,  namely:  the  number  of 
hours  lost  through  interruption  to  manufacture;  the  number 
of  times  each  belt  interrupted  manufacture;  the  original  cost 
of  each  belt;  the  detail  costs  of  tightening,  cleaning  and  re- 
pairing each  belt;  the  fall  in  the  tension  before  requiring  re- 
tightening;  and  the  time  each  belt  would  run  without  being 
retightened.  Thus  at  the  end  of  nine  years  these  belts  fur- 
nished a  record  which  demonstrated  beyond  question  many  im- 
portant facts  connected  with  the  use  of  belting,  the  principal 
of  these  being  that  the  ordinary  rules  gave  belts  only  about 
one-half  as  heavy  as  should  be  used  for  economy.  This  belt- 
ing experiment  illustrates  again  the  good  that  often  comes 
indirectly  from  experiments  undertaken  in  an  entirely  differ- 
ent field. 

Need  of  Standardization. 
Too  much  emphasis  cannot  be  laid  upon  the  fact  that  stan- 
dardization really  means  simplification.  It  is  far  simpler  to 
have  in  a  standardized  shop  two  makes  of  tool  steel  than  to 
have  20  makes  of  tool  steel,  as  will  be  found  in  shops  under 
the  old  style  of  management.  It  is  far  simpler  to  have  all 
of  the  tools  in  a  standardized  shop  ground  by  one  man  to  a 
few  simple  but  rigidly  maintained  shapes  than  to  have,  as  is 
usual  in  the  old-style  shop,  each  machinist  spend  a  portion  of 
each  day  at  the  grindstone,  grinding  his  tools  with  radically 
wrong  curves  and  cutting  angles,  merely  because  bad  shapes 
are  easier  to  grind  than  good.  Hundreds  of  similar  illustra- 
tions could  he  given  showing  the  true  simplicity  (not  compli- 
cation)  which  accompanies  the  new  type  of  management. 

No  one  doubts  for  one  minute  that  it  is  far  simpler  to  run  a 
shop  with  a  boiler,  steam  engine,  shafting,  pulleys  and  belts 
than  it  would  be  to  run  the  same  shop  with  the  old-fashioned 
foot  power,  yet  the  boiler,  steam  engine,  shafting,  pulleys  and 
belts  require,  as  supernumeraries  or  non-producers  on  the  pay- 
roll, a  fireman,  an  engineer,  an  oiler,  and  often  a  man  to  look 
after  belts.  The  old  style  manager,  however,  who  judges  of 
complication  only  by  comparing  the  number  of  non-producers 
with  that  of  the  producers,  would  find  the  steam  engine  mere- 
ly a  complication  in  management.  The  same  man,  to  be 
logical,  would  find  the  whole  drafting  force  of  an  engineering 
establishment  merely  a  complication,  whereas  in  fact  it  is  a 
great  simplification  over  the  old  method. 

Individual  Motor  Drive  Not  Recommended. 
There  is  one  recommendation,  however,  in  modern  machine 
shop  practice  in  making  which  the  writer  will  probably  be 
accused  of  being  old-fashioned  or  ultra-conservative.  Of  late 
years  there  has  been  what  may  be  almost  termed  a  blind  rush 
on  the  part  of  those  who  have  wished  to  increase  the  efficiency 
of  their  shops  toward  driving  each  individual  machine  with 
an  independent  motor.  The  writer  is  firmly  convinced  through 
large  personal  observation  in  many  shops  and  through  having 
himself  systematized  two  electrical  works  that  in  perhaps 
three  cases  out  of  four  a  properly  designed  belt  drive  is  pre- 
ferable to  the  individual  motor  drive  for  machine  tools.  There 
is  no  question  that  through  a  term  of  years  the  total  cost,  on 
the  one  hand,  of  individual  motors  and  electrical  wiring,  cou- 
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pled  with  the  maintenance  and  repairs,  of  this  system  will 
far  exceed  the  first  cost  of  properly  designed  shafting  and 
belting  plus  maintenance  and  repairs  (in  most  shops  entirely 
too  light  belts  and  countershafts  of  inferior  design  are  used, 
and  the  belts  are  not  systematically  cared  for  by  one  trained 
man.  and  this  involves  a  heavy  cost  for  maintenance).  There 
is  no  question,  therefore,  that  in  many  cases  the  motor  drive 
means  in  the  end  additional  complication  and  expense  rather 
than  simplicity  and  economy. 


FORMULAS  FOR  DETERMINING  THE  PROPOR- 
TIONS OP  TAPS. 

ERIK  OBERQ. 

It  has  been  a  very  common  thing  among  manufacturers 
of  taps,  and  still  more  among  persons  who  only  occasionally 
have  been  called  upon  to  make  these  tools,  to  produce  taps 
without  following  any  definite  rule  as  to  the  proportions  of 
the  various  details.  Little  attention  has  been  given  to  the 
possibility  of  expressing  the  relation  between  the  diameter 
and  the  total  length,  for  instance,  by  a  simple  formula.  For 
this  reason  it  is  very  common  to  find  that  the  dimensions  of 
taps,  or  of  anj'  other  tools  of  a  similar  character  which  are 
made  in  a  great  number  of  sizes,  do  not  follow  any  definite 
rule  in  their  proportions,  except  the  one  that  a  larger  size 
has  most  of  its  dimensions  a  trifle  larger  than  those  of  the 
preceding  one;  even  this,  however,  is  not  always  the  case  as 
persons  familiar  with  small  tools  cannot  have  helped  but 
notice.  Various  manufacturers  also  differ  widely  as  to  the 
proportions  of  their  tools.  For  this  reason  the  writer  has 
made  an  attempt  to  express  the  rules  according  to  which  taps 
of  proper  proportions  could  be  made  in  simple  formulas.  These 
formulas  are  all  worked  out  so  that  all  the  dimensions  of  the 
tap  stand  in  a  certain  relation  to  the  diameter  of  the  tap. 
This  insures  a  tap  which  will  be  well  proportioned  and  at  the 
same  time  it  will  be  well  adapted  for  its  work,  even  if  the 
pitch  of  the  thread  should  vary  for  the  same  diameter.  The 
formulas  are  worked  out  with  particular  regard  to  taps  with 
standard  threads,  either  United  States  standard  or  sharp 
V-thread,  but  will  be  equally  serviceable  for  finer  pitches. 

Hand  Taps. 

If  we  first  consider  the  case  of  ordinary  hand  taps,  we  will 
find  that  it  is  not  possible  to  get  a  set  of  formulas  which  will 
be  suitable  for  all  sizes  from  the  very  smallest  to  the  very 
largest.  For  this  reason  we  must  work  out  one  set  of  formu- 
las which  will  be  adapted  for  sizes  up  to  and  including  one 
inch  in  diameter,  and  one  set  for  larger  sizes.  In  the  formu- 
las: 

A  =  the  total  length  of  the  tap, 

B  =  the  length  of  the  thread, 

C  =  the  length  of  the  shank, 

D  =  the  diameter  of  the  tap, 

E  =  the  diameter  of  the  shank, 

/■^the  size  of  the  square, 

G-=:the  length  of  the  square. 

For  sizes  up  to  and  including  one  inch  in  diameter  our 
formulas  are: 

A  =  3.5D  +  1%  inch, 

B  =  2D  +  V2  inch, 

C=1.5D-|-iyg  inch, 

E^TOot  diameter  of  thread  —  0.01  inch, 

F=0.75E, 

G  =  0.751)  +  1/16  inch. 

For  sizes  one  inch  and  larger  our  formulas  will  be: 

A  =  2.25D  +  2%  inches. 

B—D  +  11/2  inch, 

C  =  1.25D  +  1%  inch, 

E  =  root  diameter  of  thread  —  0.02  inch, 

F  =  0.75£, 

G=:0.33I>-f  %  inch. 

The  supplement  contains  tables  for  the  dimensions  of  hand 
taps  with  standard  threads  based  on  these  formulas.  Of 
course,  where  no  necessity  for  close  fractional  dimensions 
exists,  the  dimensions  are  only  approximately  those  obtained 
from  the  formulas,  and  are  given  as  practical  working  dimen- 
sions.   As  seen  in  the  table  the  shanks  for  the  3/16  inch  and 


the  Yi  inch  diameter  taps  are  made  equal  to  the  diameter  of 
the  tap,  according  to  the  usual  custom  in  manufacturing  these 
taps. 

Machine  Screw  Taps. 

We  will  next  give  formulas  for  taps  used  for  tapping  the 
holes  for  regular  machine  screws,  these  taps  being  termed 
machine  screw  taps.  In  fact  these  taps  are  nothing  but  hand 
taps,  but  it  has  become  customary  to  make  them  in  a  some- 
what different  way  from  ordinary  hand  laps.  The  shank  on 
the  smaller  sizes  is  larger  than  the  diameter  of  the  tap  itself, 
and  on  the  larger  sizes  equal  to  the  diameter  of  the  tap.  On 
the  larger  sizes  there  is  a  neck  between  the  threaded  portion 
and  the  shank,  but  on  the  smaller  the  thread  runs  directly  into 
the  shank  part.    In  the  formulas  for  machine  screw  taps: 

A  =  the  total  length  of  the  tap, 

B  =  the  length  of  the  thread, 

G  =  the  length  of  the  neck, 

Z>  =  the  diameter  of  the  tap, 

E  =  the  length  of  the  shank, 

F  =  the  diameter  of  the  shank, 

G^the  size  of  the  square, 

H  =;  the  length  of  the  square. 

The  following  formulas  will  apply  to  all  sizes  of  machint 
screw  taps: 

A  =  5D  +  1  5/16  inch, 

B  =  3D  +  %  inch, 

O  =  0.15F, 

H  =  0.67Z)  +  %  inch. 

F,  the  diameter  of  the  shank,  is  0.125  inch  up  to  and  includ- 
ing No.  5  machine  screw  tap,  and  equal  to  D  for  larger  sizes. 
Up  to  and  including  No.  7  machine  screw  tap  there  is  no  neck 
between  the  shank  and  the  thread.    For  larger  sizes 

C  =  0.75Z). 

For  sizes  up  to  and  including  No.  7 

£  =  21) +  15/16  inch. 

For  larger  sizes 

£  =  1.25Z)  +  15/16  inch. 

The  supplements  contain  a  table  based  upon  these  for- 
mulas. 

Tapper  Taps. 

For  tapper  taps  we  may  also  make  up  a  set  of  empirical  for- 
mulas.    In  these 

a  =  the  length  of  the  thread, 

B  =  the  parallel  part  of  the  thread, 

C  =  the  chamfered  part  of  the  thread, 

D^the  diameter  of  the  tap, 

.B  =  the  diameter  of  the  shank, 

i^  =  the  diameter  at  the  point  of  the  thread. 

The  formulas  for  tapper  taps  up  to  and  including  9-16  inch 
are  as  follows: 

A  =  4.5Z)  +  5/16  inch, 

B  =  2.75Z>  +  3/16  inch, 

C  =  1.75D  +  %  inch, 

.B  =  root  diameter  of  thread  —  0.01  inch, 
"  F==root  diameter  of  thread  —  (0.005D  +  0.005  inch). 

For  sizes  from  %  inch  diameter  to  2  inches  inclusive  the  for- 
mulas are: 

A  =  2jD  +  1%  inch, 

B  =  1.25D  +  linch, 

C  =  0.750+%  inch, 

£;=:root  diameter  of  thread  —  0.02  inch, 

if  =  root  diameter  of  thread  —  (0.005Z)  +  0.005  inch). 

By  means  of  the  formulas  given,  the  dimensions  for  any  In- 
termediate size  between  those  tabulated  in  the  supplement 
may  easily  be  determined.  It  is  understood,  of  course,  that 
the  formulas  have  a  great  degree  of  flexibility,  and  that  they 
are  proposed  only  in  order  to  facilitate  the  work  of  the  tool- 
maker  or  draftsman  to  whom  it  is  often  left  to  settle  upon 
the  dimensions  for  these  tools.  The  tables  (see  supplement) 
are  worked  out  in  order  to  save  figuring  in  each  individual 
case,  but,  as  stated  previously,  give  the  approximate  working 
dimensions,  and  do  not  give  the  close  theoretical  values  fig- 
ured from  the  formulas,  excepting  when  essential. 
*     »     * 

The  total  railway  mileage  under  contract  for  construction 
or  in  immediate  prospect  in  the  United  States  and  Canada  l8 
over  25,000  miles. 
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THE  PLANER  VS.  THE  MILLING  MACHINE. 

H.  P.  FAIRFIELD. 

It  did  not  occur  to  me  when  presenting  the  photographs 
of  a  simple  planer  job  in  the  September,  1906,  issue  that  the 
editorial  comment  would  bring  out  an  opinion  regarding  the 
relative  value,  as  a  cost  reducer,  of  planing  and  milling.    The 


a  few  more  photographs,  illustrating  the  manner  in  which 
work  is  being  done  by  several  of  our  New  EJngland  firms  of 
high  standing,  who  have  given  time  and  thought  to  the  sub- 
ject of  costs  in  the  shop. 

It  may  be  well  to  mention  that  the  object  of  the  original 
illustrations  was  to  show  a  simple  job  of  planer  work  and 
the  way  in  which  it  could  be  systematically  done  in  a  planer 


^ 

1 

Fig.  I.    Fixture  for  Holding  Caps  for  Bearings  while  Planing. 


Figr.  2.    Fixture  for  Holding  Base  of  Bearings  while  Pla 


Fig.  3.    Fixture  for  Planing  Castings  shown  in  Fig.  4. 


Fig.  4.    Castings  Planed  in  Manner  shown  in  Fig. 


Fig.  5.    Work  on  which  the  Milling  Machine  is  Superior  to  the  Planer 


remarks  as  I  read  them,  are  of  a  general  nature,  and  were 
meant  to  apply  to  grouped  or  strung  work  as  it  is  usually 
done  on  the  planer,  and  the  particular  piece  shown  was  mere- 
ly used  to  give  point  to  the  words. 

The  question  of  planing  verstis  milling  is  to  me  an  inter- 
esting one,  and  Mr.  Edgar's  presentation  of  his  views  in  the 
November  issue  has  interested  me  to  the  extent  of  showing 


Fig-  6.    Using  Gang  of  Cutters  for  Rapid  Finishing  by  Milling. 


where  only  the  regular  equipment  of  the  machine  was  avail- 
able, that  is  to  say,  the  usual  stops,  straps,  bolts,  leveling 
strips,  backing  strips  and  chucks.  The  piece  shown  is  regu- 
larly done  in  our  shops,  using  special  fixtures,  but  as  these 
might  vary  in  different  shops  they  were  not  pertinent  to  the 
purposes  which  were  sought  in  the  original  paper. 

Fig.   1   of  the  present  paper  illustrates  the  fixture  we   use 
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lor  holding  the  caps,  and  it  appears  to  me  as  being  much 
simpler  than  the  one  Mr.  Edgar  suggests  as  there  are  no  pins 
or  setscrews.  a  simple  casting  fitted  to  the  planer  bed  com- 
prising all  there  is  to  it. 

Fig.  2  shows  the  fixtures  used  in  holding  the  base  portion 
of  the  bracket,  and  they  will  be  seen  to  consist  of  a  simple 
backing  strip,  undercut  at  the  lower  edge  to  lock  the  edge 
of  the  casting,  and  a  similar  strip  for  the  front  side  of  the 


Fig.  7.    Finishing  Slides  by  Angular  Cutter  on  the  Milling  Machine. 

planer,  fitted  with  setscrews  at  an  angle  suitable  for  forcing 
the  casting  to  be  held  against  the  backing  strip  and  down 
firmly  to  the  planer  platen.  For  ease  of  handling,  these  strips 
are  made  in  short  sections,  but  when  in  use  they  form  a  con- 
tinuous fixture  and  can  be  used  in  sets,  if  there  is  more  than 
one  head  mounted  upon  the  cross-rail.  This  fixture,  while 
similar  to  the  one  shown  by  Jlr.  Edgar  is  to  my  mind  simpler, 
as  no  setscrews  are  used,  or  needed,  in  the  backing.  His  jig 
or  fixture  for  holding  the  piece  when  milling  with  a  face 
cutter  might  hold  the  work  when  a  light  cut  was  being  taken, 
but  could  hardly  be  said  to  be  a  good  device  as  it  appears 
trappy  and  locates  by  the  wrong  surfaces  to  insure  steadi- 
ness. 

Fig.  3  show's  a  set  of  fixtures  designed  to  hold  the  casting 
shown  in  Fig.  4  while  it  is  being  planed.  As  the  planer  used 
for  this  work  has  two  heads  upon  the  cross-rail  the  castings 
are  strung  in  two  groups  covering  practically  the  whole  sur- 
face of  the  platen. 


Pig.  8 


A  decision  as  to  whether  a  piece  of  work  shall  be  done 
upon  a  milling  machine  or  in  a  planer  often  depends  upon 
the  available  machine,  but  in  our  shop  much  experimenting 
has  been  and  is  being  done  in  an  honest  attempt  to  learn 
which  method  will  give  the  lowest  piece  cost.  The  mere  ques- 
tion of  removing  stock  is  only  a  portion  of  the  problem; 
the  relative  expense  of  equipment  enters  to  some  extent,  but 
the  main  question  in  determining  the  method  of  machining 
is   that    condition    of    the    work    when    leaving    the    different 


machines  which  calls  for  the  least  hand  work  to  insure  both 
accuracy  and  finish.  An  ability  to  chew  cast  iron  does  not 
mean  much  after  all  in  machine  construction  unless  other 
qualifications  are  present. 

The  result  of  experiment  has  led  to  milling  some  work  that 
was  formerly  planed,  but  so  far  as  our  results  show  there  is 
not  much  comparison  between  the  two  methods  for  the  work 
shown,  when  time,  accuracy,  and  low  initial  cost  are  consid- 
ered. An  attempt  has  also  been  made  to  add  others'  experi- 
ences to  our  stock  of  data,  and  considerable  time  has  been 
spent  in  viewing  what  the  other  fellow  has  done.  The  re- 
sults of  all  this  lead  us  to  conclude  that  for  simple  plane  sur- 
faces, the  planer  properly  equipped  with  fixtures  and  tools 
by  which  to  do  the  work  is  in  the  game  to  stay. 

When  such  work  as  that  shown  in  Fig.  5  has  to  be  done  in 
any  considerable  quantities,  the  milling  machine  will  natural- 
ly be  the  method  chosen.  Fig.  G  shows  another  job  that  can 
be  done  upon  an  ordinary  milling  machine,  and  much  quicker 
than  on  the  planer.  In  Fig.  7  experiment  has  led  to  milling 
the  angled  side  of  the  piece,  but  the  reverse,  which  is  a  sim- 
ple plane  surface,  is  done  upon  a  planer,  stringing  as  many 
as  convenient  at  a  time.  Figs.  8  and  9  are  views  that  show 
ordinary  practice,  and  when  accuracy  and  piece  cost  is  an 
item,  in  my  opinion  the  test  practice. 

To  sum  up,  then,  my  belief  is  that  where  the  simpler  plane 
surfaces  that  naturally  lend  themselves  to  grouping,  are  to 
be  produced,  the  planer  with  a  proper  equipment  is  the  nat- 
ural machine  to  use,  and  will  be  found  to  give  the  lowest  piece 


Pig.  9.    Planing  the  "Ways  of  Lathe  Beds. 

cost.  It  is  understood,  of  course,  that  the  piece  cost  when 
figured  includes  its  proportionate  share  of  fixed  costs  as  it  al- 
ways should. 

*     *     * 

THE  SIXTIETH  BIRTHDAY  OP  BUGHOUSE 
BANNISTER. 

THE  HIRED  MAN. 

Bughouse  Bannister  was  a  millwright;  if  he  had  been 
twenty-five  or  thirty  years  old,  instead  of  sixty,  he  would 
have  been  a  mechanical  engineer  or  a  mechanical  superin- 
tendent, or  a  master  mechanic  or  a  mechanical  expert,  but 
being  sixty",  he  refused  to  call  himself  any  new-fangled  name. 

The  ambition  of  his  life  had  been  to  bring  forth  a  new 
steam  engine,  one  that  would  astonish  his  friends,  and  now 
on  his  sixtieth  birthday  the  engine  was  done  and  ready  to 
try,  and  Bughouse  invited  his  friends  in  to  be  astonished, 
and  they  certainly  were  astonished  good  and  plenty!     *     *    • 

Just  as  firmly  as  Bughouse  stuck  to  his  title  of  millwright, 
he  also  stuck  to  some  ideas  of  millwright  vintage;  he  couid 
not  realize  that  mechanical  art  had  improved  to  the  extent 
that  it  was  possible  to  make  gears  good  enough  so  that  a 
rack  and  pinion  feed  could  be  used  in  a  machine  without 
"the  teeth  showing  the  work,"  or  that  bevel  gears  could  be 
made  to  run  as  well  and  be  as  good  every  way  as  spur  gears, 
and  so  he  naturally  clung  also  to  the  old  idea  of  millwright 
days,  that  one  gear  of  a  pair  must  have  a  "hunting  tooth." 
Thus  do  some  people  refuse  to  be   "dragged  from  the  altars 
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of  their  forefathers."  and  thus  was  Bughouse  put  in  a  position 
to  astonish  his  friends.      ***** 

It  never  was  quite  clear  to  me  why  Bughouse  clung  so 
tenaciously  to  the  old  exploded  ideas,  but  it  may  be  because 
he  was  over  "fifty."  I  was  told  not  long  ago  by  a  gentleman 
who  is  an  eminent  authority  on  some  subjects,  from  which 
some  people,  including  Bughouse,  would  argue  that  he  must 
necessarily  be  also  an  eminent  authority  on  all  other  subjects, 
that  "men  over  fifty  do  not  progress,"  but  here  is  what  is 
puzzling  me:  this  eminent  authority  is  himself  "over  fifty," 
and  if  he  is  right,  men  "over  fifty"  do  not  progress,  and  if 
they  don't,  he,  being  "over  fifty"  must  be  wrong:  therefore 
men  over  fifty  do  progress,  and  it  follows  that — well,  anyhow, 
it  is  evident  that  it  is  a  perplexing  subject,  and  the  more 
you  study  it  the  more  you  don't  find  out,  but  all  this  is 
neither  yonder  nor  here,  as  Bughouse  used  to  call  the  New 
York  &  New  Haven  Railroad.     *  *  *  * 

Bughouse  started  up  his  engine.  She  turned  over  nicely  a 
few  times,  and  then  began  to  hesitate  a  little  going  by  the 
quarter.  Then  instead  of  going  by  she  stopped  Just  before 
she  got  there,  and  came  back  the  other  way  almost  to  the 
quarter,  then  back  again,  but  not  so  near  to  the  quarter  this 
time,  and  so  on,  less  and  less,  until  she  reversed  the  whole 
thing  and  started  up  the  other  way  and  finally  made  a  few 
turns  backwards. 

Bughouse  always  said  that  when  he  made  his  engine  be 
would  drive  the  valve  by  gears,  because  gears  Tiad  more  poioer 


"Tou  must  have  a  biintlDg  tooth." 

than  anything  else  (and  I  have  heard  truly  mechanical  en- 
gineers say  the  same  about  gears) — so  he  did  as  he  always 
said  he  would  do,  and  had  pwt  a  '-hunting  tooth"  in  one  of  the 
gears.  ****** 

These  peculiar  motions,  while  they  might  be  all  right  for 
a  washing  machine  or  a  cock  grinder,  were  no  good  for  an 
engine;  and  this  is  about  the  way  some  things  are  "invented." 
A  man  tries  to  invent  a  peanut  roaster,  and  when  he  gets  it 
done  finds  it  will  make  a  much  better  ice  cream  freezer,  and 
so  calls  the  world  to  witness  what  a  great  ice  cream  freezer 
inventor  he  is! 

I  know,  because  I  am  an  inventor  myself. 

*  *  *  *  *  f  . 

This  is  the  first  story  I  have  ever  written  where  the  moral 
could  not  easily  be  seen  without  the  aid  of  X-rays,  but  the 
moral  of  this  one  does  not  seem  to  be  clear,  probably  because 
I  am  myself  "over  fifty,"  so  I  will  need  to  add  the  only  moral 
I  can  think   of:     Don't   home   any   birthdays  after  you  are 

forty-nine." 

*     *     * 

About  35,000  American  automobiles  were  manufactured  in 
1906  and  it  is  expected  that  this  number  will  be  greatly  ex- 
ceeded in  1907,  it  being  estimated  that  45,000  cars  will  be 
!  manufactured  to  supply  the  enormous  demand. 
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PERSPECTIVE  VS.  OBLIQUE  PROJECTIONS. 

FREDERIC  R.  HONEY. 

tWhen  the  study  of  linear  per- 
spective is  omitted  in  a  course  of 
instruction  in  industrial  draw- 
ing, it  is  for  the  reason  that  it 
is  dispensable  in  practical  work. 
A  knowledge  of  perspective  is 
essential  to  the  artist,  however, 
because  his  work  always  in- 
cludes the  representation  of  ob- 
jects as  they  appear,  as  distin- 
guished from  their  representa- 
tion in  their  true  dimensions, 
which  is  specifically  the  province 
of  the  mechanical  draftsman. 
Then,  again,  a  knowledge  of  per- 
spective is  regarded  as  involving 
a  considerable  familiarity  with  complicated  constructions 
which  have  no  direct  bearing  on  the  work  of  the  draftsman. 
As  a  consequence,  when  it  becomes  necessary  to  represent  an 
object  pictorially,  to  convey  to  the  ordinary  observer  a  knowl- 
edge of  its  general  form  and  proportions,  one  of  the  systems 
of  oblique  or  of  isometric  projection  is  employed.  This  kind 
of  projection  is  frequently  introduced  in  drawings  accom- 
panying the  specifications  of  patents  but  gives  a  more  or  less 
distorted  view  of  the  object. 

The  principle  of  the  oblique  projection  is  illustrated  in 
Fig.  1.  Let  abed  represent  a  plane  or  a  sheet  of  drawing 
paper.  Let  S  F  be  a  perpendicular  line  piercing  the  plane  at 
F.  If  any  oblique  line  be  drawn  from  E  to  this  plane,  pierc- 
ing it  at  e,  e„  e,  or  e,,  and  this  point  be  joined  with  F,  any  one 
of  the  lines  F  e,  Fe„  F  e,  or  F  e^  is  an  oblique  projection  of 
E  F.  The  line  E  e,  E  e„  E  e,  or  E  e.,  may  be  situated  in  any 
direction,  and  may  form  any  assigned  angle  with  the  plane. 
That  is,  a  perpendicular  line  may  be  represented  in  any  direc- 
tion, and  may  be  made  as  long  or  as  short  as  we  please. 

A  very  convenient  system,  and  the  one  which  the  writer 
usually  adopts,  is  the  following:  From  Fig.  1  we  see  that  all 
lines  situated  in  the  plane  of  the  paper  are  shown  in  their 
true  length  and  relative  positions.  The  same  is  true  of  all 
lines  in  any  plane  parallel  to  the  plane  of  the  paper. 

If  we  draw  all  lines  which  are  perpendicular  to  the  paper, 
at  an  angle  of  45  degrees,  and  make  them  one-half  of  their 
length  in  space,  we  obtain  a  very  simple  and  easily  recognized 
representation  of  the  object. 

Let  the  square  abed.  Fig.  2,  represent  a  face  of  a  cube  in 
coincidence  with  the  plane  of  the  paper.  Draw  the  45-degree 
lines,  ae,  bf,  eg'  and  dh,  each  equal  to  one-half  the  edge  of 
the  cube,  and  complete  the  square  efgh.  The  face  of  the  cube 
which  coincides  with,  and  the  one  which  is  parallel  to  the 
plane  of  the  paper,  are  shown  in  their  true  value. 

The  same  will  evidently  be  true  of  the  cylinder,  Fig.  3,  as 
one  base  coincides  with  the  paper.  The  45-degree  line  ab 
drawn  from  the  center  a  making  ab  equal  to  one-half  the 
length  of  the  cylinder,  determines  the  center  of  the  base 
parallel  to  the  paper;  and  the  figure  is  completed  by  the  45- 
degree  lines  tangent  to  the  circles. 

If  we  wish  to  represent  a  hollow  cylinder  or  tube,  the 
thickness  of  the  material  is  shown  in  its  true  dimensions, 
and  the  circles  described  from  a  and  6  as  centers  complete 
the  projection.  If  these  figures  be  drawn  on  a  large  scale,  tha 
distortion  would  be  very  marked  and  the  superiority  of  the 
perspective  drawings.  Figs.  4  and  5,  is  apparent. 

Let  the  square  abed,  Fig.  4,  represent  one  face  of  the  cube. 
Assume  S  any  convenient  point  above  the  cube,  and  draw  8D 
parallel  to  ab,  making  it  equal  to  the  distance  from  the  eye 
of  the  observer  to  the  paper.  This  measurement  will  fall 
beyond  the  limits  of  the  paper  as  indicated  by  the  arrow.  We 
assume  for  the  moment  that  it  is  accessible. 

Feederick  R.  Honey  was  bom  In  London,  England.  He  was  a 
student  at  the  school  of  Science  and  Art.  South  Kensington,  London, 
and  served  an  apprenticeship  with  Ravenhill  &  Co.,  marine  engineers. 
London.  At  one  time  he  had  a  position  under  the  British  Govern^ 
ment  at  the  Bombay  Dock  Yard.  East  Indies,  and  was  afterward  chief 
enelneer  of  a  steamer  owned  by  a  Parsee  firm  plying  on  the  west 
cols?  of  India.  He  is  an  Instructor  In  the  ShefBeld  Sclentiflc  Schoo  , 
and  lecturer  in  the  Yale  School  of  Fine  Arts  and  In  the  Art  School, 
Smith  College.  Mr.  Honey  has  been  a  well-known  contributor  to 
various  technical  publications  for  many  years. 
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From  a,  b,  c  and  d  draw  lines  to  S.  Produce  dc  to  c  mak- 
ing ce  =  (d.  From  e  draw  a  line  to  D  (off  the  paper),  inter- 
secting cS  at  f.  Draw  the  perpendicular  fg  and  the  horizontal 
gh,  completing  the  perspective  of  the  solid  which  is  a  correct 
perspective  drawing,  and  which  will  satisfy  the  eye  if  it  be 
placed  at  a  distance  from  the  paper  equal  to  the  measure- 
ment SD. 

In  order  to  bring  the  construction  wholly  within  the  limits 
of  the  drawing,  we  may  mark  on  the  line  drawn  from  S  any 
fractional  part  of  the  distance  to  D,  as  for  example,  one-fourth 

D 
to  — .     If  we  lav  off  cfc  one-fourth  of  dc  and  draw  a  line  from 
4 
D 
fc  to  —  we   obtain  f,  the  same   intersection   as  before.     Any 

4 
fraction  of  the  distance  may  be  laid  off  on  SD  provided  the 
same  fraction  is  employed  on  dc  produced. 

The  height  of  the  horizon  or  the  level  of  the  eye  is  assumed 
by  the  draftsman.     S  represents  the  point  opposite  the  eye,  or 


of  representing  an  object  as  compared  with  oblique  projection, 
we  take  as  an  example  a  portion  of  a  built-up  crankshaft  such 
as  is  used  in  the  most  powerful  reciprocating  engines  of  our 
large  steamships.  The  proportions  in  Figs.  6  and  7  showing 
two  views  of  the  crankshaft  are  in  accordance  with  the  best 
practice,  and  are  taken  from  "Machine  Design,"  by  Low  and 
Bevis.  Fig.  8  is  an  oblique  projection  reduced  to  an  assigned 
scale.  The  distance  between  the  axes  of  the  shaft  and  pin  are 
laid  off  on  a  perpendicular  from  a  to  b.  From  each  of  thes© 
points  45-degree  lines  are  drawn  on  which  are  laid  off  one- 
half  of  the  measurement  corresponding  to  those  which  ara 
found  in  Fig.  7. 

Thus  ac  =  &(i  =  one-half  of  AC;  ce  =  df  ^  one-half  of  CE; 
and  eg  ^  fh  =  one-half  of  EG.  From  each  of  the  centers  a, 
c,  e  and  g,  draw  two  circles  whose  diameters  are  equal  to  kl 
and  mn,  Fig.  6.  From  each  of  the  centers  6,  d.  f  and  7i,  draw 
two  circles  whose  diameters  are  equal  to  pq  and  rs.  Connect 
the  eye  of  the  crankpin  with  that  of  the  shaft  by  arcs  which 
correspond   with   those   of  Fig.   6.     The   outline   of  Fig.   6  is 


FIG.  5  "•- ^      FIG.  9 

:iples  and  Practice  oi  Perspective  Dra'wtng.    Note  the  Dis 


n  Oblique  Projections. 


its  projection  on  the  paper.  Its  distance  on  the  right  or  the 
left  of  the  object  is  also  assumed.  These  measurements  evi- 
dently affect  the  apparent  outline  of  the  figure.  They  are 
selected  at  distances  calculated  to  produce  a  satisfactory  per- 
spective drawing,  i.  e.,  one  which  will  exhibit  the  required 
details  clearly.  The  draftsman  should  be  careful  not  to  make 
the  distance  from  S  to  Z>  too  short,  which  would  result  in 
"steep  perspective." 

The  application  of  the  construction  in  drawing  a  cylinder, 
Fig.  5,  is  very  simple.  From  o,  the  center  of  the  circle,  draw 
the  horizontal  line  oa  equal  to  one-fourth  of  the  length  of  the 
cylinder. 

D 

A  line  drawn  from  a  to  —  intersects  OiS  at  6.  the  center  of 
4 
the  other  base.  Draw  bd  parallel  to  oa.  A  line  drawn  from 
c  to  S  intersects  bd  at  d.  With  the  radius  bd  draw  the  circle 
representing  the  other  base.  Tangents  to  the  two  circles  drawn 
to  >S'  complete  the  outline  of  the  figure.  The  drawing  is  com- 
pleted by  the  circles  representing  the  hole,  the  radii  of  which 
are,  respectively,  oe  and  bf. 

To  illustrate  the  use  to  which  perspective  may  be  put  in 
practical  work,  and  to  indicate  the  superiority  of  this  method 


repeated  four  times,  and  then  45-degree  tangents  showing  vis- 
ible lines,  are  drawn  completing  the  oblique  projection. 

The  perspective.  Fig.  9,  is  drawn  as  follows:  Draw  the 
perpendicular  ab  equal  to  the  distance  between  the  centers  of 
the  circles.  Fig.  6,  and  copy  the  end  view.     Assume  a  hori- 

D 
zontal  line  S  —  equal  to  one-half  the  distance  from  the  eye 

2 

to   the   paper,   at   any   convenient   distance   above   the   figure. 
From  a  and  6  draw  lines  to  S.     From  a  draw  the  horizontal 
AC  CE 

line  ag.  and  lav  off  ac  = (Fig.  7) ;   ce  = ,  and  eg  — 

2  2 

EG  D 

.     From  the  points  c,  e  and  g  draw  lines  to  — .  intersect- 

2  2 

ing  aS  at  c„  e,  and  ^i.  From  these  points  draw  perpendiculars 
intersecting  6s  at  d,  f  and  h.  From  S  draw  tangents  to  the 
circles  representing  the  eyes  of  the  pin  and  shaft.  Perpen- 
diculars from  d,  f  and  h  drawn  to  one  tangent;  and  perpen- 
diculars from  Ci,  Ci  and  g,  to  the  other  tangent,  will  give  the 
radii  of  the  remaining  circles,  and  the  draftsman  will  readily 
complete  the  perspective. 
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LETTERS  UPON  PRACTICAL  SUBJECTS. 


ANCHOR  PLATES  FOR  FOUNDATION  BOLTS. 
I  show  herewith  sketches  of  two  styles  of  anchor  plates.   At 
16  shop  where  I  am  employed  we  had  been  using  the  anchor 
late  shown  in  Fig.  1  with  a  square  head  bolt.     We  had  to 
sarrange  our  machinery,  placing  much  of  it  upon  new  foun- 


-0- 


Flgl  1.    Old  Style  Anchor  Plate  for  Square  Head  Bolt. 

itions,  and  rather  than  dig  out  the  old  plates  and  bolts  we 
Lwed  the  bolts  off  with  a  hack-saw  even  with  the  floor  line. 

In  setting  up  the  new  foundations  the  bolts  would  in  some 
ises  be  too  long  and  in  places  too  short  after  the  floor  was 
veled.  To  overcome  this  difiBculty  the  bolt  and  plate  shown 
I  Fig.  2  were  designed.  With  this  bolt  a  square  nut  is  set 
1  the  little  shelf,  shown  by  the  section  lining,  where  the 
rejecting  ledge  at  each  side  holds  it  in  place.  A  straight 
)d  threaded  on  both  ends  is  screwed  into  it.  The  ring  on 
ip  of  the  plate  keeps  the  pipe  centered  around  the  bolt 
hile  the  cement  or  grouting  is  being  poured.    When  the  bolt 

short  all  that  is  necessary  to  do  is  to  cut  off  a  new  rod  of 


?4;'\y.i..  Bolt 

I 

Fig.  2.    Improved  Anchor  Plate  for  Square  Nut  and  Threaded  Rod. 

le  required  length,  thread  it,  and  place  it  in  the  pipe,  where 
'.  may  be  screwed  into  the  nut,  which  is  so  securely  enclosed 
lat  it  cannot  be  lost.  When  the  machinery  is  moved  the  bolt 
an  be  taken  out  and  used  in  the  new  foundation.      E.  C.  F. 


'HE  PROPER  METHOD  OF  MAKING  SURFACE 
PLATES. 
In  order  to  have  straight  and  true  beds  and  platens  on  the 
lachine  tools  manufactured  to-day,  it  is  essential  to  have 
ood  surface  plates  to  scrape  them  in  by.  There  has  long  ex- 
feted  an  erroneous   idea  as  to  how  to   make  a  good  surface 


plate.  Some  contend  that  a  good  proof  staff  or  surface  plate 
can  be  made  by  scraping  in  two  plates  together,  until  they 
show  a  good  bearing.  This  is  not  right.  A  proof  staff  made 
after  such  a  fashion  is  not  necessarily  true.  Inaccuracies  in 
the  one  plate  will  often  be  concealed  by  corresponding  inac- 
curacies in  the  other.  The  proper  way  to  obtain  a  good 
surface  plate  or  proof  staff  is  to  have  three  plates  carefully 
planed  up  and  then  worked  with  as  follows,  numbering  the 
plates  one,  two  and  three.  First,  fit  No.  3  and  No.  2  to  No.  1; 
you  have  now  No.  2  and  No.  3  alike;  second,  fit  No.  2  and  No. 
3  by  scraping  as  much  on  one  plate  as  the  other;  third,  fit 
again  No.  1  to  No.  2;  fourth,  fit  again  No.  3  to  No.  1;  fifth, 
fit  No.  2  to  No.  3  together  by  scraping  as  much  on  one  plate 
as  the  other.  Continue  this  procedure  carefully  until  No.  1 
will  fit  No.  2  and  No.  3,  and  No.  2  will  fit  No.  1  and  No.  3. 
You  have  now  three  plates  that  are  accurate  and  which  can  be 
relied  upon.  Having  three  good  plates,  one  can  be  laid  aside 
as  a  guide  to  be  used  only  for  testing  the  other  plates  at  fre- 
quent intervals,  while  the  other  plates  can  be  used  in  active 
service.  '  j.  j.  Jenkins. 


SURFACE  GRINDING  ON  THE  PLANER. 

The  accompanying  cut  shows  a  surface-grinding  job  done  on 
the  planer.  The  work  seen  strapped  on  the  bed  is  one  jaw  of 
the  guide  for  an  endless  steel  knife,  which  runs  over  pulleys 
exactly  as  does  a  band  saw,  and  is  kept  perfectly  straight  on 
the  tangents  by  these  guides.     The  latter  are   made  of  cast 


Surface  Grinding  on  the  Planer. 

iron,  faced  with  hardened  steel,  and  have  to  be  trued  up  every 
few  months  because  of  the  constant  motion  of  the  knife.  To 
do  this  with  a  tool  was  out  of  the  question,  so  our  foreman, 
Mr.  S.  F.  Cronk,  solved  the  problem  with  the  outfit  shown, 
constructed  entirely  from  odds  and  ends.  In  the  toolpost  of 
the  planer  is  secured  the  shank  of  the  holder  for  a  small 
grinding  wheel  spindle  and  on  the  rear  of  the  housing  is 
clamped  a  jack-shaft  having  a  grooved  pulley  at  one  end  and 
a  flanged  pulley  at  the  other.  This  shaft  is  driven  by  a 
one-inch  belt,  which  can  be  seen  inside  the  reverse  belt  and 
which  passes  over  the  large  pulley  on  the  countershaft.  The 
round  belt  shown  under  the  cross-rail  drives  the  grinding 
wheel  spindle  from  the  jack-shaft.  The  cutting  is  done  by  the 
body  of  the  cup-shaped  wheels  which  have  served  their  use- 
fulness on  the  cutter  grinder.  As  can  be  seen,  the  photograph 
was  taken  about  on  the  level  of  the  planer  bed,  the  machine 
itself  being  a  15-foot  New  Haven  planer  with  clutch  drive. 
Middletown.  N.  Y.  Donald  A.  Hampson. 


ANOTHER  MATHEMATICAL  "PROOF." 
Having   realized   that  my  attempt  to   disprove   Euclid   was 
met  with  stern  opposition,  and  that  the  readers  of  Machinery 
bestowed  upon  me  ridicule  rather  than  compassion,  which  lat- 
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ter  would  probably  have  been  a  more  properly  selected  senti- 
ment in  the  case,  I  have  promised  myself  not  to  try  to  aspire 
to  scientific  honors  in  the  realms  of  geometry;  this,  however, 
does  not  say  that  I  am  going  to  "give  up,"  but  simply  that  I 
intend  to  switch  over  to  a  more  congenial  territory.  The  laws 
of  geometry  are  evidently  a  little  too  rigid  to  be  tampered 
with;  but  by  means  of  algebra  one  can  prove  almost  anything. 
While  the  readers  of  Machineby  did  not  favorably  accept  of 
my  "proof"  that  a  right  angle  equals  one  that  is  larger  than  a 
right  angle,  there  may  be  some  difference  of  opinion  as  to  the 
fundamental  principles  of  algebra  if  I  can  prove  that  1  equals 
2  by  the  use  of  simple  algebraic  operations.  Assume  that 
a=B.. 
Multiply  both  terms  with  a,  in  which  case 

a'  =  a6. 
Subtract  from  both  terms  6'.    The  remainders  are  then  equal ; 

a-  —  6'  =  a6  —  h'. 
This  expression  can  be  written  in  the  form 
(.a+b)  (a— &)  =6(a— 6). 


TOOL-HOLDER  FOR  CHUCKING  IN  THE  SCREW 
MACHINE. 

The  accompanying  cut  shows  a  tool  used  in  connection 
with  chucking  work  on  a  2-inch  screw  machine  designed  for 
machining  round  bar  stock  only.  On  this  machine,  when  it 
was  necessary  to  use  a  chuck  to  hold  pieces,  the  cross-slide  of 
the  machine  was  thrown  out  of  service,  both  on  account  of 
the  large  swing  of  the  chuck  body  and  the  short  length  of  the- 
longitudinal  feed  screw  of  the  machine.  Moreover,  the  capacity 
of  the  regular  box  tools  in  the  turret  was  but  2^4  inches. 
For  these  reasons  the  following  fixture  was  designed. 

Referring  to  the  cut,  A  represents  a  steel  casting  which 
fits  on  the  turret  of  the  machine.  The  tool  carrier.  B,  which 
is  a  steel  forging,  finished  all  over,  is  provided  with  four  set- 
screws,  C,  and  receives  its  feed  from  the  square-threaded 
screw  D,  which  in  turn  is  operated  by  an  ordinary  crank.  By 
using  four  clamping  screws  for  holding  the  tools,  it  becomes 
possible  to  do  both  end  and  side  forming,  facing  and  turning. 
The  feed  screw  D  is  a  running  fit  in  the  bronze  nut  E.  allow- 


Tool-Holder  for  ChttClrlTig  in  the  Screw  Machine- 


Divide  both   members  with   a — 6;    the  quotients   are  then 
(o-f-  6)  (0—6)       6(a— 6) 


a  —  6  o  —  6 

Carrying  out  the  division  we  have 
a  +  6  =  6. 
But  a  is  assumed  equal  to  6.     Thus 

6-f-  6=6,  or  26  =  6. 
Divide  both  terms  with  6  and  we  have 

2  =  1. 
Whoever  invented  the  algebraic  operations  made  use  of  is 
not  known,  but  the  honor  is  supposed  to  belong  to  an  Arab 
whose  name  is  not  preserved  to  posterity.  Perhaps  that  makes 
it  safer  to  question  his  methods  than  in  the  case  of  Euclid. 
I  promise  I  shall  never  attack  his  conclusions  any  more.  But. 
by  the  way,  I  have  a  scheme  of  perpetual  motion  which  is  not 
yet  patented.  Any  person  with  sufficient  capital  for  exploita- 
tion may  have  it  for  'he  asking.  R.  S. 


ing  the  feed  screw  to  bear  on  the  ends  alone,  thereby  prevent- 
ing binding  or  locking.  The  end  thrust  of  the  screw  is  takeo 
up  by  the  collar  F,  which  is  held  by  two  fillister  head  screws. 
By  placing  the  adjustable  gib  G  on  the  under  side,  an  easy 
travel  is  secured  for  the  tool  carrier  when  in  operation.  The 
work  performed  consists  mostly  of  small  special  castings  vary- 
ing in  diameter  from  one  to  seven  inches.  In  this  manner 
the  fixture  becomes  universal  to  a  great  extent,  and  is  ren- 
dered particularly  valuable  on  account  of  the  shop  lacking 
a  turret  lathe  designed  for  chucking  rather  than  for  plain 
screw  machine  work.  W.  T.  M. 


"URGE  ORDER"  SYSTEM. 
The  cut  herewith  shows  a  card  of  an  "L'rge  Order"  system 
used  by  The  R.  K.  Le  Blond  Machine  Tocl  Co.  for  getting  out 
rush  parts,  or  pieces  that  are  urgently  needed  for  completing 
a  lot  of  machines.  This  is  not  an  integral  part  of  the  regular 
shop  system  but  is  supplementary  to  it,  and  used  only  for 
those  pieces  which  have  preference  over  all  other  work  com- 
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Ing  through  the  shop,  and  (or  this  purpose  it  has  proved  very 
effective.  It  is  the  custom  to  gather  all  the  machine  parts, 
screws,  etc..  needed  to  erect  a  lot  of  machines  several  weeks 
before  they  are  to  be  erected  upon  trucks  in  the  stock  room  to 
be  delivered  into  the  shop  when  needed.  It  frequently  occurs 
that  some  parts  that  are  wanted  are  not  on  hand  in  the  stock 
room  at  this   time,  and  the  object   of   the  system   Is  to   get 

URGE  ORDERo  JK>zr  /^  ,a„c, 

tiS-The  ioWomns^y^'^'V'Si' ^a^Za^S  are  URGENTLY  WANTED  and  must  have 
IMMEDIATE  ATTENTION      Fill  in  blanks  and  r 


/8  '<raJ/a'/-J  Piece />kS-37,        (S3 


•^av.26 


r'k-u^.i     /'fC<tayUi/\/r , 


/J^'hj/a^S  Ptece  /H>.  S'-Sy     63  -yfitr  3<? 


'Urge"  Orders  of  the  B.  K.  Le  Blond  Machine  Tool  Company. 

these  through  at  once.  On  these  parts  work  is  usually  already 
commenced  in  the  shops,  and  they  are  in  some  partial  state 
of  completion. 

The  number  of  parts  needed  is  stated  on  the  urge  order 
with  the  name  or  mark  of  the  pieces.  The  order  or  card  is 
taken  to  the  foreman  in  whose  department  the  work  is.  The 
foreman  fills  in  the  date  when  he  will  deliver  same  to  the 
next  department  and  signs  his  name.  If  for  some  cause  he 
cannot  promise  a  delivery  owing  to  the  lack  of  some  tool,  jig, 
etc.,  that  he  might  be  waiting  for.  he  indicates  this  reason  on 
the  card.  The  card  is  then  returned  to  the  superintendent's 
office,  inspected  and  filed  in  a  dated  card  index.  This  index 
is  the  usual  kind  used  for  similar  purposes  and  has  tab  cards 
numbered  from  1  to  31.  The  cards  are  received  daily,  and  on 
the  day  marked  on  the  card  it  is  checked  and  taken  with  the 
work  to  the  next  department,  to  be  again  dated  and  signed 
by  the  foreman.  This  is  continued  until  the  work  is  delivered 
to  the  stock  room.  As  will  be  seen,  this  forms  a  record  of 
all  promises  made  by  the  foreman  and  keeps  a  constant  check 
on  the  work  until  it  is  finished.  W.  G. 


JIG  FOR  PLANING  CONNECTING-ROD  BRASSES. 

Having  at  different  times  derived  ideas  from  other  jig  and 
tool  designers,  I  hereby  submit  drawings  and  description  of 
a  jig  designed  this  last  summer  with  the  hope  that  someone 
may  derive  an  idea  from  it.  The  iJieces  to  be  milled  were 
connecting  rod  brasses  for  Corliss  engines  from  30  x  36  inches 
down  to  10x12  inches;  two  different  sizes  of  this  jig  were 
sufficient  for  all. 


Pig.  I.    Jig  with  Work  in  Place. 

The  jig  consists  mainly  of  two  pieces,  as  shown  in  Fig.  2, 
the  angle  plate  and  the  revolving  faceplate.  The  jig  Is  so 
arranged  that  all  four  sides,  one  of  which  is  planed  for  a 
wedge,  could  be  milled  at  one  setting  by  simply  turning  the 
faceplate  until  the  index  pin  engaged  in  the  proper  hole. 
The  hole  off  center  is  for  locating  the  proper  angle  when 
milling  the  wedged  side.     The  angle  plate  A   is  made  quite 


stiff,  because  it  has  to  take  the  entire  cutting  strain,  without 
springing  to  any  extent.  The  faceplate  B  is  finished  all  over. 
The  hole  in  the  center  for  the  studs  for  holding  faceplate  and 
work  in  position  was  drilled  in  the  lathe  to  insure  accuracy. 
It  had  been  our  great  trouble  in  the  past  that  we  could  not 
with  the  cheap  labor  we  use,  get  our  work  milled  square  with 
the  bore,  which  necessitated  a  lot  of  filing  and  chipping.  Th& 
washer   C,   Fig.   1.   is   used   for   locking   plate   after   swinging 


Fig.  2.    Details  of  Jig.. 

into  position  and  engaging  index  pin  D.  The  holes  into  which 
the  index  pin  engages  are  bushed  with  taper  bushings,  made 
of  tool  steel  and  hardened  and  lapped  to  fit.  The  work  is  cen- 
tered on  bushings  the  same  size  as  the  pin  on  which  the 
brasses  are  to  run.  This  enables  the  operator,  by  squaring 
one  side,  to  chuck  his  work  accurately,  and  all  work  done  is 
interchangeable.  The  eight  holes  drilled  diagonal  in  the  angle 
plate  are  for  the  purpose  of  putting  stops  to  hold  the  work 
after  it  is  clamped  in  position  as  an  additional  precaution 
against  slipping.  Of  course  this  jig  can  be  improved  upon, 
but  at  present  it  is  doing  the  work  for  which  it  was  designed, 
doing  It  better  and  in  one-third  of  the  time  of  the  old  way, 
i.  e.,  using  special  parallels.  R.  G.  D. 


THE  STRENGTH  OP  A  MOUTHPIECE  RING 
AND  COVER. 

In  relation  to  the  above  article  in  the  November  issue 
(Engineering  Edition,  page  119)  I  wish  to  call  attention  to  a 
part  of  a  mouthpiece  ring  which  sometimes  has  proven  out 
to  be  designed  too  weak,  referring  to  the  danger  of  failure 
of  the  flange  at  the  corner  of  the  gasket  groove.  I  notice,  in 
the  article  referred  to,  the  words:  "The  possibility  of  this 
would  be  a  rather  difficult  thing  to  calculate  with  assurance, 
but  good  judgment  would  seem  to  indicate  that  the  casting  is 
none  too  strong  at  this  point."  I  think  the  manner  of  figur- 
ing the  strength  at  this  point,  which  I  present,  will  be  of 
value  to  those  interested  in  the  design  of  such  vessels. 

At  the  left  of  the  cut  is  shown  the  ring  as  suggested.  The 
load  {L  +  N  E,  see  the  article)  is  acting  with  a  certain 
bending  moment  on  the  flange  of  the  bolt  circle,  and  trying 
to  break  it  in  the  cylindrical  area  whose  height  is  h  and 
whose  length  is  2  ir  r,  as  shown  in  the  right-hand  figure, 
v/hich  is  a  plane  development  of  the  circumference  of  the 
ring.  Considering  the  action  as  being  that  of  a  cantilever 
whose   length    1   is   2    inches,   breadth    ft   =   2    tt    r  .=   166.5 


inches,   and  whose  depth  =  ?i  ^  IT; 

the  extreme  fiber  stress  as  follows: 

Bending  Tnoment=  (L  +  N  E)  I 

Resisting  moment  =  S  Z  ^  


inch.     We  may  obtain 
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(L  +  N  E)  l  =  — 


bh- 
12  (12G.000  +  24  Xl,200) 

g=;_ , ^=4,950  pounds  per  square  in. 

166.5  X  1.5' 

The  result  of  this  calculation  shows  that  the  factor  of 
safety  for  the  flange  is  smaller  than  5,  so  that  It  would  be  ad- 
visable to  increase  the  thickness  of  the  flange  to  give  sufficient 
strength.  An  increase  of  thickness  to  2%  inches  gives  a  unit 
stress  of  3.640  pounds,  an  amount  well  within  reasonable 
limits.  Instead  of  increasing  the  thickness,  however,  flange 
ribs,  as  shown  in  the  dotted  lines  in  the  cut,  could  be  pro- 
vided for  getting  a  higher  strength.  The  development  in  this 
case  will  give  two  rectangles,  the  upper  one.  s  t  u  v,  being  as 
before,  while  the  lower  one,  w  x  y  z,  has  a  length  y  x  equiva- 
lent to  the  total  thickness  of  all  the  ribs  used.  Obtaining 
the  moment  of  resistance  of  figure  s  t  u  v  lo  x  y  z.  the  unit 
stress  will  easily  be  found.  Herm.\n-  Gumpel. 

Belleview,  Pa. 

[In  calculating  the  strength  cf  the  flange  in  this  manner 
the  stress  would  be  slightly  higher  even  than  is  indicated  by 
our  contributor's  figures,  since  he  uses  too  small  a  load 
(L  +  7s' E),  as  A'  should  be  36  Instead  of  24.  We  made,  at 
the  time  the  article  was  written,  a  rough  calculation  after 
the  manner  suggested,  carrying  it  far  enough  to  show  that 
the   original   design   was   weak   in   this   respect.     We   believe, 


such  shops,  when  a  new  gage  is  to  be  made,  the  work  is  usu- 
ally intrusted  to  a  man  who  has  the  reputation  of  being  a 
"crack-a-jack"  at  thread  cutting,  though  he  may  not  have  the 
first  idea  as  to  what  his  gage  really  measures  when  finished. 
For  such  cases  the  following  is  intended  as  a  guidance. 

The  chief  requisites  for  cutting  a  correct  thread  are  cor- 
rect threading  tools,  a  correct  setting  of  the  tool,  and  a  lathe 
with  a  reasonably  accurate  leadscrew.  la  making  the  thread 
tool  a  correct  60  degree  angle  gage  is  necessary.  To  produce 
such  a  gage  first  plane  up  a  piece  of  steel  in  the  shape  of  an 


Finding  tlie  StrenglJi  of  a  Flange. 

however,  that  the  actual  stresses  would  be  somewhat  less 
than  would  be  indicated  by  a  simple  solution  of  this  kind. 
The  tendency  to  bend  is  resisted,  not  only  by  the  deforma- 
tion of  the  fiber  when  the  section  is  considered  as  a  beam,  but 
also  by  the  compression  of  the  outer  fibers  of  the  flange  the 
moment  any  bending  takes  place.  We  agree  with  our  contrib- 
utor, however,  that  the  construction  is  none  too  strong  at  the 
point  in  question  and  it  could  be  improved  by  thickening  the 
flange  or  by  adding  ribs.  The  value  of  ribbing  in  a  casting 
of  this  sort,  on  general  principles,  is  shown  in  Prof.  Benja- 
min's article  on  the  bursting  strength  of  cast-iron  cylinders 
in  Machtnekt,  Engineering  Edition,  November,  1905. — 
Editob.] 
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Fig.  1.    Gages  for  making  Tbreading  Tools. 

equilateral  triangle  as  shown  at  o  in  Fig.  1.  After  harden- 
ing this  triangle,  grind  and  lap  the  edges  until  the  three  cor- 
ner angles  prove  to  be  exactly  alike  when  measured  with  a 
protractor.  This  is  now  the  master  gage.  To  produce  the 
female  gage  make  two  pieces,  one  right  hand  and  one  left, 
like  that  shown  at  6  in  Fig.  1;  harden  them  and  lap  the 
edges  that  form  the  150  degree  angle  so  that  they  are  straight, 
and  square  with  both  sides.  When  this  is  done  the  two  pieces 
should  be  screwed,  and  doweled  to  a  backing  plate  (7  as  shown 
in  Fig.  1,  using  the  master  triangle  to  locate  them,  thus  pro- 
ducing a  practically  perfect  female  gage. 

In  making  up  the  tool  some  form  of  cutter  to  be  used  in  a 
holder  should  be  chosen  in  preference  to  a  forged  tool  on 
account  of  convenience  in  handling  and  measuring  and  the 
feasibility  with  which  it  may  be  re-ground  without  destroying 


THREADING  TOOLS  AND  THREAD  GAGES. 

tOf  all  tool-makers  who  are  em- 
ployed in  the  manufacture  of  taps 
and  dies,  there  are  but  few  outside 
of  the  shops  where  standard  thread 
plugs  and  templets  are  made  for  the 
trade  who  understand  how  to  pro- 
duce an  accurate  thread.  By  an  ac- 
curate thread  I  do  not  mean  a  pre- 
cision screw,  but  a  thread  which, 
while  a  commercial  possibility,  will 
measure  within  a  fraction  of  a  thou- 
sandth inch  of  being  theoretically 
correct.  It  is  probably  cheaper  in 
E.  A.  Johnson.  a   majority   of   cases   to   buy   gages 

rather  than  to  make  them,  but  many  shops  prefer  to  make- 
their   own,   especially   where   the   pitch   is   not  standard.     In 


Eugene  A.  Johnson-  was  bom  in  Michigan.  1872.  He  served  his 
apprenticeship  with  A.  F.  Bartlett  &  Co.,  Sasinaw,  Mich.,  and  after- 
ward worked  Cor  the  P.  M.  R.  R..  Mitts  &  Merrill.  Yeeder  Mfg.  Co., 
A.  B.  Dirk  &  Co..  Illinois  Sewing  Machine  Co.  and  other?.  .\t  present 
he  is  assistant  foreman  in  the  screw  machine  equipment  department 
of  the  I'ratt  &  Whitney  Co. 


Fig.  2.    Measuring  the  Angle  Diameter  of  a  Thread. 

the  shape.  The  tool  should  be  made  so  that  the  top  will 
stand  level  when  in  the  holder  and  the  clearance  should  be 
about  15  degrees,  which  is  ample  for  a  single  thread  unless 
the  pitch  is  very  coarse.  With  that  amount  of  clearance  the 
included  angle  between  the  sides  of  the  tool  in  a  plane  per- 
pendicular to  the  front  edge  is  approximately  61°  44'.  The 
tool  should  be  planed  to  that  angle  as  nearly  as  is  possible 
by  measuring  with  a  protractor,  then,  to  test  its  accuracy,  it 
should  be  placed  top  down  on  a  flat  piece  of  glass  c  and  tried 
with  the  60  degree  gage  as  shown  in  Fig.  1.  After  lapping 
the  tool  until  it  shuts  out  the  light  when  tried  in  this  man- 
ner, the  angle  may  be  considered  as  nearly  correct  as  is  possi- 
ble to  obtain  with  ordinary  means.  To  adapt  the  V-thread 
tool  thus  made  to  cut  the  United  States  standard  form  of 
thread,   it  is  only  necessary  to  grind  off  the  sharp  edge  an 
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Hount  equal  to  one-eighth  of  the  deiJth  of  a  V-thread  of  the 

0.S66 

iquired  pitch,  or  for  20  threads  per  inch  X  %  =  0.0054 

20 
ich.  To  test  the  accuracy  of  this  grinding  a  piece  of  steel 
lould  be  turned  up  to  the  correct  outside  diameter  and  a 
lort  shoulder  turned  down  at  the  end  to  the  correct  diam- 
er  of  the  bottom  of  the  thread;  then  the  piece  is  threaded 
id  the  tool  fed  In  until  the  flat  of  the  tool  just  tangents  the 
loukier.  Then  cut  a  nick  in  the  edge  of  a  piece  of  sheet 
eel  with  the  threading  tool.  This  sheet  steel  piece  is  now 
)plied  like  a  gage  to  the  threaded  cylindrical  piece.  If  the 
ck  in  the  sheet  steel  fits  the  thread  so  that  it  shuts  out 
le  light  the  flat  of  the  tool  is  correct. 

In  preparing  a  plug  gage  for  threading  it  should  be  made 
e  same  as  the  cylindric'al  test  piece  above  with  a  part  turned 
)wn  to  the  root  diameter  of  the  thread  except  that  for 
thread  it  is  customary  to  leave  the  shoulder  0.005  inch 
rge  on  account  of  the  impossibility  of  producing  a  perfectly 
larp  point  on  the  tool.  The  thread  tool  should  be  set  level, 
ith  the  top  at  the  same  height  as  the  center  line  of  the 
lindle  of  the  lathe,  otherwise  the  correct  angle  will  not  be 
iproduced.  After  a  master  plug  has  once  been  produced,  it 
not  necessary  to  turn  down  a  portion  to  the  root  diameter 
'  the  thread  as  the  work  can  be  compared  with  the  master 
ug  by  means  of  a  micrometer  iitted  with  either  ball  or  V 
)ints  for  measuring  in  the  angle  of  the  thread. 
It  occasionally  happens  that  a  tap  is  to  be  threaded,  or 
her  external  threading  is  to  be  done,  of  an  odd  size  or  pitch 
here  it  is  desired  to  originate  a  master  plug.  In  such  cases 
le  writer  uses  three  wires  for  measuring  the  angle  of  the 
iread,  placing  one  wire  in  the  angle   of  the  thread  on   one 


Dia.  of  screw  —  - 


1.5155 


+  (3  X  dia.  of  wire  used) 


E.  A.  JoiiNsox. 


No.  thds.  per  in. 
=  micrometer  reading. 

Hartford,  Conn. 

[The  subject  of  measuring  threads  with  the  wire  system  was 
treated  at  length  in  Machinery,  January,  1904,  in  an  article 
by  Joseph  M.  Stabel  entitled  "Measuring  External  Thread 
Diameters." — Editor.] 


DRAWING  TABLE  FOR  A  TECHNICAL  SCHOOL 
DRAFTING  ROOM. 

Following  is  a  description  of 
a  drafting  table  that  is  giving 
first-rate  satisfaction  for  col- 
lege drawing  room  work.  Its 
advantages  are  strength,  com- 
pactness and  the  utilization 
of  what  would  otherwise  be 
wasted  space  beneath  the  ta- 
bles. The  table  was  designed 
for  the  drafting  room  of  the 
mechanical  department  at  the 
Case  School  of  Applied  Science, 
and  has  been  in  use  for  about 
two  years.  Conditions  here 
made  it  necessary  to  construct 
a  cabinet  table  containing  draw- 
ers for  instruments  and  lockers  for  boards  and  T  squares.  As 
several  squads  of  men  have  to  be  accommodated  at  different 
periods,  at  the  same  set  of  tables,  these  tables  had  to  be  de- 
signed so  as  to  discourage  the  tendency  on  the  part  of  some 


.  Sibley. 


Fig.  1.    Front  and  Side  Elevation 

de  of  the  piece  and  the  other  two  on  the  opposite  side,  one 
1  each  side  of  the  corresponding  thread,  measuring  over  the 
hole  with  a  micrometer.  The  formula  for  the  micrometer 
■ading  is  obtained  as  follows:  In  Fig.  2  assume  that  m 
the  bottom  of  a  V-thread,  the  circle  showing  one  wire  in 


ace.     Then  angle  o  =  30  degrees;   sin  30  deg. 


0.5; 


0.5 


■n  or  2no  =  inn.  As  no  and  np  are  radii  of  the  same  circle, 
follows  that  mp  ^=  3no  =  II2  X  diameter  of  wire.  Multi- 
lying  by  two  to  add  a  length  m  p  for  the  opposite  side  gives 
ip  =;  3  X  diameter  of  wire.     Hence  for  V-thread, 


Dia.  of  screw 


1,732 


No.  thds.  per  in. 


+  (3  X  dia.  of  wire  used) 


:  micrometer  reading. 

For  U.  S.  form  we  have  to  take  into  account  the  flat  at  the 
3ttom  of  the  thread,  so  instead  of  using  the  U.  S.  constant 
299  we  add  to  it  Vs  of  1.732  or  0.21G5  giving  as  a  constant 
5155,  making  the  formula: 


of  student's  Drawing  Cabinet  Table. 

students  to  "swipe"  their  neighbors'  instruments  and  draw- 
ings, and  at  the  same  time  allow  a  number  of  men  to  use 
the  same  desk. 

The  halftone,  Fig.  2,  shows  the  cabinet  which  has  four  in- 
strument drawers  on  the  right-hand,  and  a  cupboard  on  the 
left-hand  side,  the  latter  containing  four  spaces  for  boards 
and  T  squares.  The  drawers  and  cupboard  are  fitted  with 
combination  locks,  so  that  each  student  has  access  to  one 
instrument  drawer  and  four  boards.  Two  views  of  the  table 
are  shown  in  Fig.  1.  Its  dimensions  are  3  feet  5  inches  long 
by  2  feet  3  inches  wide  and  3  feet  3  inches  high  to  the  top 
of  the  board  when  in  the  horizontal  position.  The  material 
in  the  cabinet  part  is  %  inch  oak  lumber  stained  a  dark 
color  and  varnished.  The  panels  in  the  back  and  at  the  ends 
are  i/i  inch  oak. 

F.  H.  SiBLEJT  was  born  in  North  Oxford.  Mass.,  1872.  He  was 
educated  in  Brown  University  and  Case  School  of  Applied  Science. 
He  served  a  shop  apprenticeship  in  Worcester,  Mass.,  and  has  worlied 
for  the  city  of  Providence.  Geo.  Lawlev  &  Son  Corporation  Westina- 
hoiife  Switch  &  Sljinal  Co.,  West  Shore  &  Michigan  Southern  E.  R. 
in  the  capacity  of  assistant  ensineer.  draftsman,  calculator,  etc.  He 
is  at  present  instructor  in  machine  design  in  the  Case  School  of  Ap- 
plied Science,  Cleveland,  Ohio. 
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The  instrument  drawers  are  7  inches  deep,  10  inches  wide 
and  2  feet  1  inch  long.  They  are  made  of  soft  wood  %  inch 
thicli,  except  the  front,  which  is  of  %  inch  oak.  Besides  the 
locli  already  mentioned  each  drawer  has  a  pull  with  a  slot 
in  it  for  the  occupant's  name.  A  stop  is  fastened  to  the  bot- 
tom so  that  the  drawer  cannot  he  entirely  removed  from  its 
place.  This  prevents  any  one  from  getting  at  the  instru- 
ments in  the  drawer  underneath.  The  board  locker  is  10 
inches  wide  and  extends  nearly  the  whole  height  of  the  table. 
The  four  board  spaces  are  each  2  inches  wide,  separated  by 
vi-inch  vertical  slats.  The  door  is  of  %-inch  oak  with  V2-ineh 
pMiels  and  is  hinged  on  the  left-hand  side  so  that  it  swings 
clear  of  the  worker's  knees.  The  space  between  the  locker 
and  the  tier   of  drawers  is   17   inches   wide,   allowing  ample 


in  place  of  the  bolt  a  Va-inch  pin  having  a  split  cotter  at 
each  end  has  been  used.  The  bracket  is  screwed  to  the  under 
surface  of  the  table. 

The  links  are  all  made  the  same  length,  but  it  is  evident 
that  by  varying  their  length  and  position,  the  adjustment  of 
the  board  can  be  varied  to  suit  the  user.     In  the  table  her& 


Pig    2      Drawing  Table  used  In  Case  School  ot  Applied  Science. 
Cleveland.  Ohio. 

room  to  work  sitUng  at  the  table.  A  foot  rest  made  of  1-inch 
gas  pipe  is  to  be  placed  across  this  space  about  6  inches  above 
the  floor. 

The  cabinet  is  fastened  to  the  floor  with  two  malleable 
iron  brackets  and  screws.  Its  top  is  of  soft  wood  Ts  inch 
thick  and  above  it  is  an  adjustable  drawing  board  mounted 
on  iron  links.  This  board  Is  made  of  butternut  wood  1  inch 
thick.  Its  dimensions  are  3  feet  8  inches  by  2  feet  6  inches, 
and  it  has  strips  3  inches  wide  jointed  to  each  end  to  pre- 
vent warping.  Fastened  to  the  back  of  the  board  with  4-inch 
strap  hinges  is  a  leaf  with  a  flange  around  it  for  holding  in- 
struments and  ink  bottles.  The  leaf  is  attached  to  the  cabi- 
net by  links  in  such  a  way  that  when  the  board  is  thrown 
forward  to  the  inclined  position  the  leaf  is  lifted,  but  re- 
mains horizontal. 


^^ 


Fig.  4.    Diagram  showing  Extreme  Positions  of  Links  and  Board. 

described  the  board  is  thrown  forward  7  inches  and  raiseii 
3  inches  at  the  back,  giving  it  a  slope  of  about  12  degrees. 
For  maximum  strength  and  stiffness  the  links  under  the  leaf 
at  the  back  ought  to  be  in  nearly  a  vertical  position  when 
the  board  is  thrown  forward.  The  board  should  also,  when 
in  this  position,  have  a  solid  bearing  on  the  front  edge  of 
the  cabinet  for  if  supported  by  the  links  alone  it  will  not 
be  steady. 

These  tables  were  built  by  contract  for  $14.50  each,  ex- 
clusive of  the  iron  work.  The  cost  of  locks  and  fittings,  links, 
hinges,  etc.,  with  labor  for  putting  on  same  amounted  to 
about  $4.00  each,  making  the  total  cost  of  each  table  about 
$18.50. 

In  operation,  four  men,  working  at  different  periods,  are 
assigned  to  a  table,  a  book  list  of  the  lock  combinations  is 
kept,  with  the  user's  name  opposite  the  combination.  The 
scheme  makes  it  possible  to  accommodate  a  varying  number 
of  students,  without  filling  up  the  drafting  room  with  lock- 
ers which  are  in  use  only  a  small  part  of  the  time.  By  lock- 
ing together  the  drawing  boards  in  groups  of  four,  space  is 
greatly  economized  at  the  same  time  as  drawings  may  be 
left  on  them  over  night  without  much  danger  of  loss. 
Cleveland.  O.  F.  H.  Sraixr. 


Fig.  3.    Details  of  Link  Arrangement. 

A  detail  of  the  link  and  its  fastenings  is  shown  by  Fig.  3 
and  the  arrangement  of  the  links  on  the  board  and  cabinet 
in  the  two  extreme  positions  is  illustrated  by  Fig.  4.  The 
lower  end  of  the  link  is  fastened  to  a  malleable  iron  plate 
with  a  Vo-inch  bolt,  the  plate  being  counter  sunk  on  the  side 
next  to  the  cabinet  and  the  bolts  riveted  down  flush.  The 
plate  is  then  screwed  to  the  cabinet.  The  upper  end  of  the 
link  Is  fastened  in  a  small  brass  or  malleable  iron  bracket 
with  a  Vj-inch  bolt  having  a  nut  and  washer  on  each  end; 


COLLET  CHUCK. 
The  chuck  shown  in  the  accompanying  cut  consists  of  three 
parts,  the  sleeve  A.  the  knurled  nut  B,  and  the  split  collet  C. 
The  sleeve  A  is  threaded  to  fit  the  spindle  of  the  lathe  and 


CoUet  Chuck  for  use  in  Lathe. 


bored  to  receive  one  end  of  collet  C.  The  nut  B  is  bored  to 
receive  the  opposite  end  of  the  collet  C  and  has  three  holes 
drilled  in  the  outside  for  the  spanner  wrench.  The  tighten- 
ing of  this  nut  forces  C  against  the  taper  in  A,  thus  gripping 
the  work.  Several  collets  of  different  bores  should  be  made 
for  different  sizes  of  stock.  Sizes  under  's  inch  can  be  con- 
veniently held  by  making  steel  sleeves  as  shown  at  D  in  the 
cut.  The  collet  C  is  split  in  three  parts  and  drilled,  as  shown 
at  E  in  the  detail  of  the  collet,  for  coiled  springs,  which  force 
the  jaws  apart  when  the  nut  B  is  loosened,  thus  allowing  the 
work  to  be  removed  easily.  H.  H.  Wilkinson. 

Salem.  Ohio. 
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SHOP  KINKS. 


A  DEPARTMENT  OP  PRACTICAL   IDEAS  FOR  THE   SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are 

solicited  for  this  column.    'Write  on  one  side  of  the 

paper  only  and  send  sketches  wh§n  necessary. 

CLEANING  TOOLS  WITH  AN  INK  ERASER. 

A  very  convenient  way  of  removing  rust  and  brightening 
surfaces  of  tools,  such  as  steel  scales  or  brass  and  German  sil- 
ver protractors,  is  to  rub  the  surface  with  a  common  ink 
eraser.  It  does  not  scratch  the  surface  as  emery  cloth  does; 
it  is  always  at  hand  for  a  draftsman  and  would  also  be 
appreciated  by  a  machinist.  Wm.  H.  Kellogg. 

Chicago,  111. 


IMPROVED  TOOLPOST  FOR  THE  SCREW  MACHINE. 
The  toolposts  on  the  Garvin  screw  machine  cross  slide  were 
giving  me  a  great  deal  of  trouble  both  in  regard  to  failing  to 
hold  the  tool  rigidly,  and  on  account  of  the  breaking  off  of 
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FRONT  TOOL  POST 


REAR  TOOL  POST 


the  part  which  fits  in  the  T-sIot,  due  to  the  pressure  sidewise. 
I   therefore  decided   to  design  a  toolpost  which  would   stand 
up  under  all  conditions  with  the  result  shown  in  the  accom- 
panying cut.  C.  W.  Putnam. 
New  York  City. 


SIMPLE  SOCKET  WRENCH. 
I  had  occasion  to  tighten  a  %-inch  nut  in  a  position  where 
an  ordinary  wrench  could  not  be  used.  The  socket  shown  in 
the  cut  was  made,  having  a  hexagon  hole  for  the  nut.  Through 
the  top  of  the  socket  eight  holes  were  drilled  45  degrees  apart 
for  a  steel  rod  which  was  used  as  a  handle  or  "tommy-bar." 
This  pin,  being  bent  at  an  angle  of  II14  degrees,  enabled  the 


nut  to  be  turned  one-si.xteenth  of  a  turn  for  each  position  of 
the  pin,  and  thus  permitted  the  nut  to  be  tightened  with  a 
very  short  angular  movement  of  the  handle. 

Auburn,  N.  Y.  JbSEPH  Roach. 

[This  scheme  is  a  good  one  for  the  purpose  described.  We 
recently  saw  it  in  use  in  the  Schenectady  plant  of  the  General 
Electric  Co.  on  3-inch  nuts,  these  being  located  in  a  generator 
frame  where  an  ordinary  wrench  could  not  be  employed.  The 
simplicity  of  construction,  ease  of  operation  and  effectiveness 
will  commend  this  form  of  wrench  to  all  who  have  use  for 
such  a  tool. — Editor.] 


SECTION  LINER. 
The  accompanying  cut  shows  the  principle  of  a  section 
liner  which,  although  simple,  answers  the  purpose  fully  as 
well  as  some  of  the  more  complicated  and  expensive  arrange- 
ments. It  consists  of  a  piece  of  brass  or  any  metal  12  inches 
long  with  threads  cut  on  one  side  as  shown,  about  40  threads 


to  the  Inch,  a  wooden  triangle  and  a  pin  driven  in  as  Indi- 
cated and  filed  to  fit  the  thread  into  which  it  is  to  engage. 
The  other  boys  and  myself  have  used  it  and  find  it  to  be  a 
good  thing,  John  H.  Craigie. 

Boston,  Mass. 


ADJUSTABLE  RING  GAGES. 

There  are  plenty  of  precise  mechanics  who  will  say  that 
adjustable  tools  and  gages  are  unsafe,  and  that  because  of 
this  particular  feature  some  workmen  are  apt  to  get  an  ad- 
justment over  or  under  size  and  spoil  something.  While  this 
really  is  true  in  a  measure,  the  same  workman  could,  with  a 
new  sharp  tap  or  reamer,  make  a  hole  too  large,  or  too 
small  with  one  that  was  worn  and  dull.  Adjustable  tools  are 
a  great  help  and  if  properly  used  will  never  cause  trouble. 

The  cut  shows  one  of  the  most  satisfactory  adjustable  ring 
gages  I  know  of,  having  used  this  form  quite  a  number  of 
years  and  prefer  it  to  others.     It  is  adapted  for  either  thread 


or  plain  gages,  being  used  in  both  forms,  A  is  a  soft  split 
steel  ring,  i?  is  a  split  tool  steel  ring,  hardened,  ground,  and 
lapped.  The  cylindrical  truth  of  the  gage  remains  perfect 
at  different  adjustments.  The  adjusting  is  done  by  the  screw 
C,  which  should  have  a  wood  screwhead,  30  degrees  included 
angle.  This  gage  is  both  a  convenience  and  a  time  saver — a 
practically  solid  gage  in  a  few  minutes  changed  from  a  stan- 
dard size  to  several  thousanths  inch  plus  or  minus.  After  the 
gage  is  adjusted  to  the  desired  size,  which  is  easily  and 
quickly  done,  it  is  as  substantial  as  a  solid  gage,        M.  S,  W, 


PERMANENT  SET  OF  SPIRAL  SPRINGS, 
The  question  and  answer  regarding  spiral  springs  in  the 
November  issue  of  Machinery  interest  me.  Evidently  "F,  S."" 
met  difficulty  in  attempting  to  prevent  the  spring  from  tak- 
ing a  permanent  set.  I  should  suggest  that  the  spring  be 
manufactured  with  an  increased  pitch,  so  that  after  hard- 
ening and  tempering  the  permanent  set  may  be  taken  out  by 
compressing  solid.  If  the  spring  still  remains  too  long,  a 
little  more  tempering  will  bring  the  desired  result.  It  will  be 
impossible  by  any  method  of  hardening  or  tempering  to  pre- 
vent a  spring  of  the  dimensions  given  from  taking  a  perma- 
nent set.  Furthermore,  do  not  consider  that  closing  the  coils 
tightly  together  will  take  out  the  entire  set,  but  the  spring 
must  be  compressed  solid  for  ten  or  fifteen  hours  before  the 
permanent  set  can  be  entirely  overcome.  A. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL.  MIXTURES. 
This  pa^e  wlU  be  used  for  tlie  publication  of  shop  receipts  which  the  con- 
tributors know  from  experience  to  be  practicable.  Nearly  aU  readers  of  MA* 
CHINERT  can  add  something,  and  it  is  desired  that  they  use  this  page  as  a 
medium  for  exchanging  useful  formulas.  It  makes  no  ditference  if  they  are 
old  and  supposedly  well-kno-wn,  provided  they  have  not  already  appeared  in 
this  department. 

283.    MALLEABLE  BRASS. 
Brass  which  possesses  malleability  in  a  high  degree  can  be 
obtained  by  alloying  57  parts  of  copper  with  43  of  zinc. 
Pittsburg,  Pa.  U-  Petebs. 


284.    STEAM  PIPE  CEMENT. 
Mix   equal    parts,   by  weight,   of   oxide   of  manganese,   pipe 
clay  and  white  lead,  ground  with  linseed  oil  varnish. 

West  Somerville,  Mass.  E.  H.  McClixtock. 

285.    TO  TURN  VERY  HARD  IRON  AND  STEEL. 

Use  a  drip  can  for  the  tool  with  the  following  solution: 
petroleum,  2  gallons;  turpentine,  1  gallon,  and  2  ounces  of 
camphor.  J-  H.  Holdsworth. 

Toronto,  Canada. 


286.    TO  BLACKEN  ARTICLES  WHICH  ARE  NOT  SOLDERED 
Heat  the  article  to  a  low  heat  and   dip  into  a  solution  of 

nitrate  of  copper,  made  by  dissolving  copper  in   nitric  acid. 

Then   heat   the   piece   dipped   over  a   spirit   lamp   or   Bunsen 

burner  until  from  greenish  color  it  finally  turns  black. 
Bridgeport,  Conn.  H.  A.  Sherwood. 

287.    ALLOY  FOR  FILLING  HOLES  IN  CAST  IRON. 

Melt  together  9  parts  of  lead,  2  parts  of  antimony,  and  1 
part  of  bismuth,  and  pour  this  mixture  into  the  hole,  first 
somewhat  warming  the  hole.  This  alloy  possesses  the  quality 
of  expanding  when  cooling,  hence  becomes  solid  in  the  holes 
when  cold.  E.  J.  Buchet. 

Dubuque,  Iowa. 


288.    MIXTURE  FOR  HARDENING  SPIRAL  SPRINGS. 

The  following  oil  bath  mixture  gives  excellent  results  for 
hardening  spiral  springs:  Two  gallons  best  whale  oil,  2 
poinds  Russian  tallow,  and  V2  pound  rosin.  Boil  the  tallow 
and  the  rosin  together  until  dissolved;  add  the  whale  oil  and 
stir  up  well,  and  then  it  is  ready  for  use. 

Birmingham.  Eng.  W.  R.  Bowers. 


289.  TO  CASEHARDEN  CAST  IRON. 
To  caseharden  cast  iron  use  a  pot  of  suitable  size  for  the 
piece,  packing  it  in  with  2/3  raw  bone  and  1/3  charcoal 
ground  to  about  the  same  size  as  the  bone.  Seal  the  pot 
cover  with  fire-clay  and  place  in  a  furnace  and  run  it  about 
5  hours.     Then  take  out  the  work  and  dip  in  oil  or  water. 

E.  W.  Norton. 


290.    TO  TURN  ALUMINUM. 

To  produce  a  smooth  surface  when  turning  aluminum  use 
kerosene  oil  for  a  lubricant.  If  turning  in  a  turret  lathe  pro- 
vided with  an  oil  pump,  mix  the  kerosene  oil  with  lard  oil, 
1  part  of  lard  oil  to  3  parts  of  kerosene,  as  kerosene  itself  is 
too  thin  to  be  fed  through  the  ordinary  oil  pump  without 
being  mixed  with  a  more  heavy  flowing  fluid.  Kerosene  oil 
is  also  the  best  lubricant  for  use  in  boring,  threading  and 
reaming  aluminum.  John  C.  Monbad. 

East  Hartford,  Conn. 


291.    TO  CLEAN  TRACINGS. 

Tracings  that  have  become  badly  soiled  from  handling  or 
other  causes,  may  be  easily  cleaned  by  thoroughly  sponging 
the  cloth  with  benzine  or  gasoline.  Kerosene  w^ll  serve  the 
purpose,  but  is  not  so  good.  It  does  not  injure  the  cloth  in 
the  least,  but  on  the  other  hand  has  the  effect  of  re-estab- 
lishing the  color  of  a  much  used  tracing,  and  will  remove 
pencil  marks  perfectly.  When  some  compound  has  been  used 
on  the  tracing  to  remove  the  ink  lines,  leaving  a  sticky  and 
gummy  surface,  benzine  will  quickly  clean  and  dry  the 
affected  portion,  so  that  it  can  be  worked  over  again. 

Olney,  111.  T.  E.  O'Doxxell. 


292.    TO  COAT  IRON  WITH  COPPER. 

Polish  the  iron  by  rubbing  it  well  with  cream  of  tartar, 
and  afterward  with  charcoal  powder,  and  place  the  metal  in 
hydrochloric  acid  diluted  with  three  times  its  volume  of  water, 
in  which  a  few  drops  of  a  solution  of  sulphate  of  copper  is 
poured.  After  a  few  minutes  withdraw  the  iron  and  rub  with 
a  piece  of  cloth,  then  replace  it  in  the  solution,  to  which  add 
another  portion  of  sulphate  of  copper.  By  following  on  this 
plan  the  layer  of  copper  may  be  increased  at  pleasure.  Finally, 
immerse  the  iron  in  a  solution  of  soda,  wipe  clean  and  polish 
with  chalk.  The  coating  thus  obtained  will  be  as  firm  and 
durable  as  that  deposited  by  the  electrotype  process. 

Pittsburg,  Pa.  U.  Peters. 


293.    STEEL  BLUE  ENAMEL. 

A  steel-blue  enamel  suitable  for  applying  to  steel  and  also 
other  metals  to  give  them  a  steel-blue  polished  surface,  may 
be  made  in  the  following  way:  Dissolve  1  part  of  borax  in  4 
parts  of  wat«r.  Macerate  5  parts  bleached  shellac  in  5  parts 
of  alcohol.  In  a  small  quantity  of  alcohol  dissolve  some 
methylene  blue  of  sufficient  amount  to  give  the  color  desired. 
Heat  the  first  or  watery  solution  to  boiling,  and  while  con- 
stantly stirring  add  the  alcoholic  solution.  Stir  until  all  the 
lumps  are  dissolved,  and  then  add  the  blue  solution.  Before 
applying,  the  surface  to  be  blued  should  be  cleaned  and 
brightened  with  emery  cloth.  The  enamel  is  best  applied  with 
a  soft  brush.  The  solution  may  be  put  into  a  bottle  and  set 
aside  for  future  use,  provided  the  bottle  is  securely  corked. 

Olney,  111.  T.  E.  O'Donnell. 


294.  TO  PREVENT  DRAWING  TITLES  FROM  SMEARING 
OR  RUBBING  OFF. 

A  great  many  of  our  railroads  and  large  manufacturing 
concerns  throughout  the  country  are  using  small  printing 
presses  for  the  purpose  of  putting  titles  on  their  drawings. 
It  is  titles  put  on  in  this  manner  with  tracing  cloth  printing 
ink  to  which  I  refer.  After  the  title  has  been  printed  on  the 
drawing,  lacquer  it  over  with  a  very  thin  coat  of  French 
varnish  (such  as  is  used  by  artists).  This  can  be  best  ap- 
plied with  a  chisel-shaped  camel's  hair  brush,  equal  in  width 
to  the  height  of  the  letters  in  the  title.  A  good  substitute 
where  French  varnish  cannot  be  obtained  is  made  by  cut- 
ting Vi  ounce  of  the  best  grade  of  white  shellac  in  %  pint  of 
alcohol.  As  either  of  these  varnishes  dry  very  quickly,  the 
tracings  may  be  used  soon  after  the  titles  are  put  on. 

Meadville.  Pa.  E.  W.  Bowen. 


295.    SATIN  FINISH  ON  ALUMINUM. 

The  article  should  first  be  dipped  in  a  caustic  soda  or  caus- 
tic potash  solution — potash  preferred — then  thoroughly  washed 
in  clear  water  and  dipped  in  a  bath  of  concentrated  nitric 
acid,  after  which  it  should  be  thoroughly  washed  and  dried  in 
hot  sawdust.  The  caustic  solution  should  be  prepared  in  a 
tank  provided  with  a  steam  coil  and  should  test  with  Baumes' 
hydrometer  at  anywhere  between  20  and  30.  The  length  of 
time  an  article  should  remain  in  the  caustic  solution  is  a 
matter  of  judgment.  The  solution  should  attack  the  alumi- 
num rapidly,  and  upon  removing  the  article  from  the  solu- 
tion, the  solution  should  boil  furiously  on  the  metal.  After 
washing,  the  article  should  show  a  very  black  color,  which 
turns  to  a  silvery  white  finish  upon  dipping  in  the  nitric  acid. 
The  best  temperature  for  the  caustic  solution  is  at  200  degrees 
F.,  just  below  the  boiling  point.  By  the  use  of  a  steam  coil 
the  solution  can  be  kept  at  an  even  temperature,  and  the 
strength  of  the  solution  can  be  maintained  by  adding  small 
quantities  of  caustic  from  time  to  time.  The  temperature  and 
strength  of  the  solution  are  very  important. 

The  principal  point  to  bear  in  mind  in  washing  and  drying 
is  to  dry  without  streaks,  which  is  accomplished  if  the  saw- 
dust contains  no  pitch  or  rosin. 

This  finish  can  be  improved  by  scratch-brushing  the  article 
before  dipping  or  by  first  dipping  in  the  two  solutions  and 
then  scratch-brushing  and  afterward  dipping  again.  The 
scratch-brushing  destroys  the  grain  of  the  metal  and  reduces 
the  possibility  of  the  article  drying  with  streaks. 

Bridgeport,  Conn.  S.  H.  Sweet. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED   TO   CONTAIN   CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 
Give  all  details  and  name  and  address.    The  latter  are  for  our 
own  convenience  and  -will  not  be  published. 

36.  A.  L. — Please  give  a  general  rule  for  finding  the  angu- 
lar setting  of  a  milling  machine  head  when  it  is  required  to 
mill  a  flat  side  on  a  tapered  pin  which  shall  be  proportional 
in  width  throughout  its  length  to  the  varying  diameter  of  the 
pin.  For  example,  what  is  the  proper  setting  for  the  milling 
machine  head  when  making  four-sided  reamers  for  standard 
taper  pins  14-inch  taper  per  foot? 

A. — Divide  one-half  the  taper  per  foot  by  12,  and  multiply 
the  quotient  hy  the  cosine  of  360  divided  by  two  times  the 
number  of  sides.  The  result  is  the  tangent  of  the  required 
setting  of  the  index  head.  Expressed  as  a  formula,  using  the 
svmbols  and  lines  shown  in  the  cut  we  have 


O  E  X  cos  p 


tan  oi  = 


%  T               360° 
X  cos 

12  2N 


HE 

a  =  one-half  included  angle  of  cone, 
a, wangle  made  by  flat  with  the  axis  or  center  line. 

360° 
/3  = ■ 

2iV 


A' =  number  of  sides. 
T  =  taper  per  foot. 
Expressed  in  words,  the  formula  reads: 

V2  taper  per  foot 
Tangent  angular  setting  = X 

12 

cosine  - 


360  degrees 


2  X  number  of  sides 


Taking  the  quoted  example,  we  have: 


Tan  ai  ^  —  X  cos  4.5  degrees. 
12 


J^  X  0.707 

= =  0.01041,  the  tangent  of  the   required  angle. 

12 
Referring  to  a  table  of  tangents  discloses  that  the  angle   is 
25  minutes,  or  the  required  setting. 


35.  A.  L.  F. — Having  given  the  number  of  teeth  and  the 
pitch  angle  (or  edge  angle)  of  a  bevel  gear,  how  can  I  find 
the  number  of  teeth  of  the  mating  gear,  the  axes  being  at  90 
degrees? 

A. — The  number  of  teeth  in  the  given  gear  is  to  the  sine 
of  its  pitch  or  edge  angle  as  the  number  of  teeth  in  tlie  mat- 
ing gear  is  to  the  cosine  of  the  pitch  angle.  For  example, 
suppose  the  pitch  angle  is  56  degrees  59  minutes  and  the  num- 
ber of  teeth  is  40.  The  sine  of  5G  degrees  59  minutes  is 
0.83851,  and  the  cosine  is  0.544SS.  Hence  40  :  0.S3S51  =  x 
:  0.54488,  or  x=:2G,  the  number  of  teeth  in  the  mating  gear. 
You  will  observe  that  the  result  figures  almost  exactly  26 
teeth;  if  it  does  not  closely  approximate  a  whole  number 
then  the  pitch  or  edge  angle  is  incorrectly  given  for,  of 
course,  no  fractional  tooth  numbers  can  be  used.  The  rule 
may  be  used  to  give  both  of  the  two  possible  combinations  of 
a  pair  of  bevel  gears.  Let  us  take  for  example  the  case  of  a 
pinion  having  40  teeth,  assigning  to  it  for  the  moment  the 
pitch  angle  56  degrees  59  minutes,  then  the  nearest  whole 
number  of  teeth  in  the  mating  gear  is  62,  but  the  actual  re- 
sult is  Gl  and  a  fraction.  Taking  62  as  the  probable  number 
and  working  backward  we  find  that  the  actual  pitch  angle  of 
the  62-tooth  gear  must  be  57  degrees  10  minutes.  The  method 
of   finding   this   is   simple:    square    the   numbers   of   teeth   in 


each  gear,  add  their  squares,  extract  the  square  root  and 
divide  either  number  of  teeth  by  the  root.  The  quotient  is 
the  sine  of  its  pitch  angle.  To  illustrate:  V'62M^'40"  =  73.78 ; 
62 -^  73.78  =  0.84034,  the  sine  of  57  degrees  10  minutes.  If, 
instead,  we  divide  40  by  73.78  the  quotient  is  the  sine  of  the 
pitch  angle  of  the  40-tooth  pinion,  or  0.54216,  the  sine  of  32 
degrees  50  minutes.  Of  course  it  is  simpler  to  subtract  57 
degrees  10  minutes  from  90  degrees,  but  the  foregoing  illus- 
trates the  process  more  clearly. 
*     *     * 

A  GROUP  OF  LARGE  REAMERS. 
The  constant  extension  in  the  range  of  usefulness  of  the 
adjustable  reamer  could  not  be  shown  in  a  much  better  way 
than  it  is  in  the  group  pictured  below.  Probably  the  dimen- 
sions of  these  tools  will  seem  rather  large  to  most  mechanics, 
and  indeed  it  is  rather  difficult  to  imagine  just  what  field  of 
usefulness  has  been  found  for  adjustable  reamers  of  this  size. 


Group  of  Large  Reamers. 

They  were  built  to  order,  however,  by  the  makers,  Schellen- 
bach  &  Darling  Tool  Co.,  Cincinnati,  Ohio,  and  the  purchaser 
doubtless  has  confidence  in  their  capabilities.  The  diameters 
of  these  tools  are  as  follows:  7%,  8,  9%,  10,  11%,  12.  The 
bores  are  4  inches,  4%  inches  and  5  inches  respectively.  The 
smallest  shell  reamer  shown  (at  the  top)  is  1^4  inch  in  diam- 
eter, the  hand  reamer  at  the  bottom  is  11/16  inch  in  diameter. 
The  whole  group  weighs  in  the  neighborhood  of  1,000  pounds 
and  certainly  represents  a  remarkable  feat  in  toolmaking. 

One  of  the  drawbacks  to  the  use  of  wire  hoisting  rope  has 
been  the  spinning  to  which  it  is  ordinarily  subject  when 
raising  a  load.  This  is  troublesome  and  dangerous,  as  often- 
times a  bucket  will  spin  so  rapidly  that  the  material  loaded 
above  the  rim  will  be  thrown  off  by  centrifugal  force  and 
cause  the  injury  of  workmen  beneath.  We  understand  that  a 
rope  is  now  on  the  market  which  is  not  subject  to  this  trouble, 
it  having  little  or  no  tendency  to  spin  as  the  load  is  raised 
or  lowered.  This  example  shows  one  the  peculiar  difliculties 
that  mechanical  engineers  are  often  required  to  overcome. 
New  questions  in  engineering  are  arising  every  day  for  which 
there  is  little  or  no  direct  precedent,  but  the  solutions  may 
often  be  found  by  analogy,  reasoning  from  the  known  action 
of  materials  under  similar  conditions,  but  used  for  entirely 

different  purposes. 

*     *     * 

One  of  the  oldest  blast  furnace  blowers  in  the  world  is  un- 
doubtedly one  still  in  existence  at  the  Lowmoor  Iron  Works 
in  England,  which  according  to  the  Foundry  Trade  Journal 
was  built  in  1791.  The  blast  furnace  itself,  which  was  built 
in  1802  is  also  still  preserved. 
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PRECISION  GEAR-CUTTING  MACHINERY. 

The  Sloan  &  Chace  Mfg.  Co.,  Newark,  N.  J.,  concerning 
whose  work  we  have  had  something  to  say  in  this  and  the 
preceding  issue  of  Machineet,  have  recently  built  an  auto- 
matic gear  cutter  and  an  automatic  rack  cutter  of  larger  size 
than  their  regular  line  of  machinery,  to  meet  the  demand  for 
the  larger  gears  used  in  light  mechanisms  and  instruments  of 
various  kinds.  This  work  includes  that  required  for  cash  reg- 
isters, typesetting  machinery,  the  heavier  parts  of  typewriters, 
etc.;  but  the  gear  cutter  shown  has  given  such  a  good  account 
of  itself  on  comparatively  heavy  work  that  gears  as  large  as 
those  used  in  automobile  construction  are  found  to  be  easily 
within  its  range. 

In  the  rack  cutter  shown  in  Fig.  1,  the  general  design  Is 
that  of  the  milling  machine.  The  rack  cutting  spindle  is 
driven  from  the  main  spindle  by  suitable  gearing  enclosed 
within  a  case,  the  axis  of  the  cutter  spindle  being  parallel, 
naturally,  to  the  direction  of  the  Index  travel  of  the  work 
table.  The  movements  of  the  machine,  other  than  the 
rotating  of  the  cutter,  are  accomplished  by  a  vertical  cam- 
carrying  shaft,  driven  by  the  bevel  gears  and  worm  wheel 
shown  attached  to  the  knee.     This  gearing  takes  Its  motion 


Fi?.  1.    Sloan  &  Chace  Automatic  Back  Cutter. 

from  a  belt  coanected  to  the  spindle  at  the  back  of  the  ma- 
chine. The  cam  shaft  referred  to  is  the  heavy  vertical  shaft 
journaled  in  bearings  in  the  knee  beneath  the  table;  this  shaft 
makes  one  revolution  for  each  tooth  cut,  if  a  single  cutter 
Is  used,  or  for  each  feeding  stroke  of  the  table  if  a  multiple 
cutter  is  used.  The  cam  for  feeding  the  saddle  inward  for  the 
cutting  motion  and  backward  for  the  return,  is  located  at  the 
upper  end  of  the  shaft.  At  the  lower  end  is  another  cam,  not 
clearly  shown,  which  allows  the  knee  and  table  to  drop  on 
the  return  stroke,  thus  relieving  the  cutter.  This  is  effected 
by  the  partial  rotation  of  a  screw  having  a  very  coarse  pitch, 
threaded  Into  the  boss  projecting  from  the  front  of  the  col- 


umn. Within  this  screw,  but  prevented  from  rotating  with  It, 
is  a  nut  on  which  the  elevating  screw  of  the  knee  acts.  Imme- 
diately on  the  completion  of  a  cut,  the  partial  rotation  of  the 
first  mentioned  coarse  pitch  screw,  under  the  influence  of  the 
cam,  thus  serves  to  depress  the  elevating  screw  and  with  It 
the  knee  and  the  work,  raising  it  again  to  its  former  position 


Fi^.  2.    Sloan  &  Chace  Automatic  Gear  Cutter. 

as  the  upper  cam  again  commences  to  feed  the  work  forward 
toward  the  cutter.  A  continuation  of  the  bevel  gear-driven 
shaft,  which  through  the  worm  gearing  rotates  this  cam  shaft, 
operates  the  indexing  mechanism,  motion  being  conveyed  to 
the  change  gearing  at  the  right-hand  end  by  a  telescopic  shaft 
with  universal  joints  and  a  friction  slip  device.  A  trip  on 
the  vertical  cam  shaft  releases  the  index  gearing  at  the  proper 
time  when  It  is  rotated  through  a  complete  revolution  by  the 
friction  drive.  An  adjustable  stop  at  the  back  of  the  work 
table,  not  shown  in  the  cut.  releases  the  shipper  lever  whose 
handle  is  seen  projecting  at  the  right,  and  stops  the  machine 
after  any  desired  number  of  teeth.  The  countershaft  used  has 
a  spring  return  and  is  held  In  engagement  by  the  locking  of 
this  lever  at  its  lowest  position.  The  whole  mechanism  is  thus 
arrested  as  soon  as  the  last  two  have  been  cut  with  the  work 
dropped  away  from  the  cutter  and  brought  outward  to  the  full 
extent  of  the  return  stroke. 

The  gear  cutter  shown  in  Fig.  2  shows  plain  evidences 
of  the  watch  machine  makers'  ideas  in  its  design,  but  it  Is 
intended  to  show  the  watch  machine  makers'  ideas  in  the  accu- 
racy of  its  workmanship  as  well.  The  column  is  practically 
the  same  as  that  of  the  machine  just  shown.  It  is  of  the 
same  general  milling  machine  design.  The  cutter,  of  which  a 
comparatively  coarse  pitch  is  shown  in  the  cut,  is  mounted  on 
an  arbor  in  a  rugged  prolongation  of  the  main  spindle.  The 
work   is   held   between   centers  and   is   indexed   by  a   notched 
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4isk,  as  is  usual  in  precision  machine  practice.  The  various 
taovements.  other  than  the  cutting  feed,  are  obtained  from 
•the  pulley  shown  near  the  base  of  the  column  at  the  left-hand 
side.  From  here  the  motion  is  transmitted  to  the  knee  by 
means  plainly  visible.  A  feed  screw  is  used  in  this  case 
instead  of  a  cam  employed  In  the  rack  cutter  shown  in  Fig.  1. 
The  quick  return  of  the  feed  motion  is  effected  by  the  connec- 
tions just  described,  while  the  forward  feed  is  driven  by  a 
three-speed  change  gear  box  on  the  other  side  of  the  machine. 
The  three  feeds  obtainable  are  approximately  0.010.  0.017  and 
O.030  per  revolution  of  the  spindle.  With  the  four-pitch  cutter 
shown  in  place  in  the  machine,  without  the  slightest  signs  of 
distress  in  machine,  cutter  or  work,  6%  inches  per  minute  have 
been  obtained  in  cast  iron,  2%  inches  per  minute  in  machine 
steel,  and  7%  inches  per  minute  in  bronze.  The  travel  of  the 
table  is  determined  by  stops  fastened  in  a  T-slct  at  the  front 
acting  on  a  clutch  lever  which  throws  in,  in  turn,  the  teed  and 
the  quick  return.  A  rather  ingenious  indexing  mechanism, 
which  entirely  avoids  the  use  of  spring  action  in  the  with- 
drawal of  the  locking  pin  and  the  indexing  of  the  work,  ro- 
tates the  blank  the  proper  amount  on  the  first  half  turn  of  the 
feed  screw  at  the  commencement  of  the  feeding  movement.  A 
one-revolution  clutch  has  been  provided  for  this  motion  which 
has  been  specially  designed  to  be  operative  even  when  the 
parts  are  rotated  by  hand  at  a  very  much 
slower  rate  than  would  occur  when  the  ma- 
chine is  power  driven.  All  the  gears  in  the 
knee  and  the  change  gear  box  are  of  steel. 

The  head  is  adjustable  in  and  out  of  the 
bed  for  centering  the  cutter.  It  has  a  three- 
step  cone  for  a  2-inch  belt,  and  gives  speeds 
of  121,  217  and  312  revolutions  per  minute 
to  the  cutter.  In  both  the  spindle  and  the 
work  arbor  the  usual  No.  10  Brown  &  Sharpe 
taper  is  provided.  For  cutting  steel  the 
work  table  is  provided  with  a  pan  lip,  and 
an  oil  pump  is  arranged  to  be  driven  by  the 
quick  movement  shaft  at  the  lower  left-hand 
side  of  the  column;  the  reservoir  for  oil  i.> 
inside  of  the  frame.  The  makers  call  this 
their  No.  3  automatic  gear  cutter. 


driving  shaft,  acting  on  the  feed  screw,  through  the  levers 
and  ratchet  wheel  plainly  shown,  advances  the  drill  a  little  at 
a  time  as  each  lip  passes  the  face  of  the  wheel.  A  slotted  link 
in  the  connection  between  the  eccentric  and  the  ratchet  wheel 
allows  a  variation  in  feed  to  suit  the  size  of  the  drill  and  the 
amount  of  stock  to  be  removed.  As  will  be  seen  later,  it  is 
necessary  that  the  cutting  edge  of  the  drill  should  preserve  a 
constant  angular  position  in  relation  to  the  driving  shaft 
at  the  rear.  To  preserve  this  relation,  use  is  made  of  the 
gage  pin  shown  in  the  V-block  support  in  which  the  outer 
end  of  the  drill  rests.  With  the  back  shaft  in  a  definite  posi- 
tion, the  clutch  is  loosened  by  the  operating  lever  seen  be- 
tween the  right  hand  and  the  central  bearings  of  the  work 
spindle,  and  the  drill  is  rotated  until  its  cutting  lip  is  prop- 
erly located  with  reference  to  the  gage  just  mentioned.  The 
clutch  is  then  thrown  in  again,  when  the  drill  and  the  other 
mechanism  of  the  machine  are  fixed  in  proper  relation  to 
each  other. 

The  wheel  itself,  driven  from  the  countershaft  by  a  round 
belt  as  before  described,  is  mounted  in  a  headstock  which  is 
free  to  swing  about  a  vertical  axis  passing  through  the  center 
line  of  the  drill  and  its  spindle,  near  the  point  of  the  drill. 
The  cam  shown  on  the  back  shaft  just  at  the  left  of  the  right- 
hand  bearing  next  to  the  pulley,  through  a  system  of  levers. 


rHE  DAHL  AUTOMATIC  DRILL  GRINDER. 

A  glance  at  the  accompanying  halftone 
shows  that  this  drill  grinder  is  decidedly 
different  from  the  type  to  which  we  have  be- 
come accustomed  in  the  last  ten  or  fifteen 
years.  There  is,  in  fact,  almost  no  element 
in  this  mechanism  corresponding  in  any  par- 
ticular to  that  of  the  usual  machine.  The 
IrlU  is  placed  in  the  chuck  of  this  machine,  brought  up  to  the 
iyheel,  and  the  machine  is  started,  after  which  it  continues 
:o  grind  the  end  of  the  lips  to  the  proper  contour  until  the 
lull  portion  has  been  removed  when  the  operator,  who  has 
lot  meanwhile  touched  the  machine,  throws  off  the  power 
ind  removes  the  drill. 

A  shaft  at  the  rear  extending  the  whole  length  of  the  bed 
md  driven  by  the  two-step  cone  at  the  right,  furnishes  the 
jower  for  all  the  movements,  excepting  the  rotation  of  the 
mery  wheel  itself.  The  wheel  is  of  the  cup  type,  grinding 
)n  its  face,  and  is  mounted  on  an  independent  spindle  driven 
)y  a  round  belt  from  the  countershaft.  On  flat  ways  on  the 
eft  end  of  the  bed  is  mounted  a  carriage  provided  with  a 
luick  traverse  movement  through  the  pilot  wheel  shown, 
rhis  carriage  carries  the  work-holding  spindle,  which  is  pro- 
vided with  a  tapered  hole  and  suitable  collets  for  holding  the 
Irill  in  the  same  way  it  is  held  in  the  drill  press.  The  spur 
;ear  shown  in  this  spindle  meshes  with  a  pinion  of  half  its 
liameter  on  the  driving  shaft  in  the  rear,  so  that  for  every 
■evolution  of  the  spindle,  which  rotates  continuously,  the 
iriving  shaft  makes  two  revolutions.  After  the  work  has 
)een  once  set,  the  carriage  is  clamped  in  place  by  the  handle 
ihown  at  the  right  of  the  pilot  wheel.  The  feed  of  the  drill 
oward  the  wheel,  as  the  grinding  progresses,  is  accomplished 
)y  the  mechanism  shown  at  the  rear  of  the  carriage  or  an  ex- 
£nsion  of  the  drill  holding  spindle.     An  eccentric  on  the  rear 


g  of  Twist  DrUls 


imparts  to  the  headstock  and  the  wheel  mounted  in  it  a 
vibratory  motion  about  its  vertical  axis,  performing  two  com- 
plete cycles  for  each  revolution  of  the  drill  by  virtue  of  the 
fact  that  the  driving  shaft  and  work  spindle  are  geared  in  the 
ratio  of  2  to  1,  as  before  described. 

The  action  of  the  machine  will  now  be  readily  apparent. 
The  drill,  rotating  continuously  and  fed  forward  slowly,  la 
pressed  against  the  face  of  the  revolving  wheel  which,  being 
set  at  the  proper  angle  for  the  cutting  edge,  is  swung  around 
to  a  gradually  increasing  angle  as  the  heel  of  the  drill  is  pre- 
sented, thus  giving  to  the  tool  its  proper  clearance.  As  the 
second  cutting  edge  approaches,  the  cam  swings  the  wheel 
back  out  of  the  way  until  the  lip  reaches  the  proper  point 
for  presentation  to  the  wheel  which,  as  before,  swings  in  to- 
ward it  again  following  the  curve  around  to  the  heel.  The 
drill,  meanwhile,  is  advanced  a  slight  amount  by  the  feeding 
mechanism  between  the  grinding  of  each  lip. 

A  number  of  interesting  points  will  be  noticed  in  the  mech- 
anism. Provision  is  made,  for  instance,  to  insure  an  even 
wear  across  the  whole  face  of  the  grinding  wheel.  At  the 
front  of  the  pivoted  carriage  on  which  the  wheel  is  mounted 
will  be  seen  a  ratchet  wheel  adapted  to  engage  with  a  sta- 
tionary dog  on  the  bed.  As  the  wheel  support  is  vibrated 
under  the  influence  of  the  cam,  this  ratchet  wheel  passes 
toward  and  away  from  the  dog  in  turn,  receiving  by  this 
action   a   step   by   step    rotating   movement.     To   this   ratchet 
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wheel  is  attached  a  crankpin  and  a  connecting  rod,  which  is, 
in  turn,  pivoted  to  a  stud  in  the  headstoclv  casting,  which 
carries  the  wheel.  This  headstock  is  not  one  piece  with  the 
pivoted  carriage  which  forms  its  hase,  but  Is  fastened  to  it 
through  sliding  ways.  The  gradual  rotating  of  the  ratchet 
wheel  through  the  medium  of  the  connecting  rod  gives  to  the 
wheel  a  slow  reciprocating  movement  which  continually  pre- 
sents to  the  work  a  new  portion  of  the  grinding  face,  over 
which  the  wear  is  thus  evenly  distributed.  Messrs.  Manning, 
Maxwell  &  Moore.  Inc.,  85-S7-S9  I/iberty  St.,  New  York,  who  have 
placed  this  machine  on  the  market,  make  the  following  claims: 
An  unskilled  operator  can  grind  a  drill  at  a  true  angle  without 
difficulty;  the  adjustments  for  taking  care  of  drills  of  differ- 
ent sizes  from  %  to  ZV2  inches  in  diameter,  are  rapid  and 
simple;  the  design  of  the  machine  insures  equal  height  and 
even  cutting  on  the  lips  of  the  drill;  the  wear  on  the  face 
of  the  emery  wheel  is  uniform.  Suitable  gages  are  provided 
for  adjusting  the  wheel  to  make  allowance  for  wear.  A  sep- 
arately-driven small  wheel  is  provided  for  thinning  the  points 
of  the  drill.  This  operation  is  performed  without  removing 
the  drill  from  the  machine.  The  wheel  for  this  is  shown  in 
the  position  it  occupies  when  not  in  use,  at  the  rear  of  the 
drill  being  sharpened.  The  machine  weighs  approximately 
1,900  pounds  and  is  furnished  regularly  with  one  large  emery 
wheel,  one  small  wheel,  and  bushings  for  tapered  shanks. 
Each  machine  is  furnished  complete  with  countershaft  and 
necessary  wrenches. 


THE  CINCINNATI  OPEN  SIDE  SHAPER  OB  PLANER. 
The  shaper  of  the  "Richards"  or  "open  side"  type  has  so 
many  advantages  over  the  usual  type  for  some  kinds  of  work, 
that  it  seems  strange  that  it  has  not  come  into  more  common 
use.  Among  other  good  points  the  design  possesses,  is  the 
property  of  not  making  a  "fan  tail"  cut;  that  is  to  say,  the 
aggregate  of  the  deflections  of  the  members  of  the  machine  is 
constant  throughout  the  stroke.  It  is  not  constant,  of  course, 
between  the  first  stroke  and  the  last  stroke,  but  since  most 
shaper  cuts  are  longer  than  they  are  wide,  the  tendency  of 
this  condition  is  toward  greater  accuracy.  On  this  machine 
also  there  is  practically  no  limit  to  the  diameter  of  shaft 
which  can  be  key-seated.    In  the  ordinary  shaper  usefulness  in 


THE  WESTERN  ELECTRIC  CO.  SHORT  ARC  LAMP. 
To  meet  the  demand  for  a  line  of  arc  lamps  to  use  in 
places  where  head  room  is  scant,  the  Western  Electric  Co.  of 
Chicago  have  designed  the  lamp  shown  in  the  accompanying 
cut.  They  believe  that  they  have  attained  a  more  graceful 
and  pleasing  form,  a  more  compact  arrangement,  and  a  better 
light  distribution  than  have  been  reached  by  other  manufac- 
turers who  have  attempted  a  solution  of  the  same  problem. 
The  over-all  length  has  been  reduced  to  the  minimum  obtain- 
able, it  being  but  20  inches  from  the  top  of  the  lamp  to  the 
lower  end  of  the  inclosing  globe;  and  this  has  been  done  with- 
out reducing  the  length  of  the  carbon  enough  to  materially 
cut  down  its  life  below  that  obtained  in  the  ordinary  five-am- 
pere lamp.  A  life  of  100  hours  with  each  trimming  is  guaran- 
teed. Instead  of  the 
large  bulky  case  ordin- 
arily found  in  short 
lamps,  the  use  of  inde- 
structible windings  and 
specially  designed  re- 
sistance units  has  re- 
sulted in  very  small  di- 
mensions and  a  design 
quite  as  symmetrical  as 
that  of  the  standard 
type  manufactured  by 
the  company.  In  the 
choice  of  material  for 
the  different  parts, 
only  such  have  been 
used  as  have  been  found 
adapted  for  rooms 
where  considerable  heat 
is  liable  to  be  met  with. 
The  lamps  are  expected  ^  ^'^  ^^""p  '°'  '"''  ''^'^^^■ 

to  be  used  in  low  cellars,  engine  rooms,  boiler  rooms,  etc.,  so 
that  this  precaution  is  a  necessary  one. 

It  is  found  quite  difficult  in  practice  to  apply  any  effective 
safeguard  against  injury  by  the  use  of  fuses  in  lamps  of  this 
kind  as  ordinarily  constructed,  and  it  is  not  infrequently 
found  that  elements,  which  were  thought  to  have  been  pro- 
vided against,  have  wrought  serious  damage.  In  the  new- 
lamp  provision  is  made  to  preserve  it  from  injury  even  where 
fuses  are  omitted.  The  lamp  may,  in  fact,  remain  with  the 
arc  entirely  short  circuited  for  hours  without  material  in- 
jury; after  which  it  will  be  found  ready  for  normal  operation 
the  moment  proper  conditions  are  restored.  This  lamp  may 
be  obtained  for  use  on  110-volt  or  222-volt  circuits,  direct  cur- 
rent. 


Richards  or  Open  Side  Shaper,  Built  by  the  Cincinnati  Shaper  Co. 

this  direction  is  limited  by  the  size  of  the  opening  through 
the  column  under  the  ram.  The  Richards  shaper  can  be  used 
on  castings  which  are  entirely  beyond  the  range  of  the  ordi- 
nary tools,  for  taking  cuts  of  certain  kinds;  in  fact,  it  may 
be  said  to  have  the  advantages  of  the  open  side  planer  in  this 
respect  without  its  disadvantage  of  requiring  the  moving  of 
the  work  back  and  forth. 

The  machine  here  shown  is  the  smallest  of  the  line  recently 
designed  by  the  builders.  It  planes  an  area  of  15  inches  wide 
and  30  inches  long.  The  ram  is  driven  by  a  single  screw  and 
bronze  nut  without  the  intervention  of  any  gears,  this  screw 
being  2Vx  inches  in  diameter  and  made  of  0.50  carbon  steel. 
The  saddle  has"  a  long  and  wide  bearing  on  the  column  with 
a  narrow  and  deep  guiding  surface  to  prevent  binding,  par- 
ticularly when  the  tool  is  at  the  outer  end  of  the  rail.  A  taper 
gib,  adjustable  longitudinally  by  means  of  screws  at  each  end, 
is  used  to  take  up  the  wear  uniformly  throughout  the  length 
of  the  slide.  The  reversing  mechanism,  which  is  of  the  planer 
type,  is  operated  by  a  means  original  with  the  builders.  The 
rod  extending  across  the  rear  of  the  machine  is  provided  with 
stops  adjustable  longitudinally  to  vary  the  length  and  posi- 
tion of  the  stroke;  two  projecting  wing-like  cams  at  the  rear 
of  the  slide  are  adapted  to  engage  these  stops;  this  engage- 
ment rotates  the  stop  rod  slightly  in  one  direction  or  the 
other,  depending  on  which  direction  the  slide  is  traveling. 
There  is  no  longitudinal  movement  of  the  stop  rod.  and  it  is 
supported  on  ball  bearings  for  the  rotating  movement.  The 
feed  motion  is  derived  from  this  partial  rotation  of  the  shift- 
ing mechanism.  The  adjustable  feed  crank  is  geared  with  the 
stop  rod  and  partakes  of  this  motion,  giving  it  in  turn  to  a 
ratchet  feed  of  the  usual  construction  at  the  end  of  the  feed 
screw  on  the  cross  rail.  The  head  has  a  down  feed  of  6% 
inches.  The  swivel  is  graduated  and  is  provided  with  a  mi- 
crometer collar  reading  to  0.001  inch.  The  table  is  raised  and 
lowered  by  means  of  a  crank  handle,  not  shown,  and  is  pro- 
vided with  a  supplementary  table  at  one  side,  as  may  be  seen 
from  the  cut.  This  supplementary  table  may  be  removed  so 
that  the  work  may  be  bolted  against  the  side  of  the  table 
proper,  or  the  whole  table  may  be  removed,  when  pieces  may 
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be  fastened  directly  to  the  column.  All  flat  bearings  are  hand 
scraped  to  surface  plates,  and  all  T-slots  are  cut  from  the 
solid. 

The  size  shown,  15  x  30  inches,  has  a  net  weight  for  the 
Machine  and  countershaft  of  3,450  pounds.  The  ratio  of  cut 
:o  return  is  1  to  2.  The  length  of  the  table  with  the  extension 
is  30  inches,  and  it  has  a  width  of  IS  inches  and  a  depth  of 
L2  inches.  The  Cincinnati  Shaper  Co.,  Garrard  Ave.  and  Elam 
3t.,  Cincinnati,  Ohio,  are  the  builders. 


THE  BRIDGEPORT  GEARED  MOTOR  DRIVEN  TOOL 
GRINDER. 

The  Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridgeport, 
;!onn.,  have  placed  on  the  market  the  geared  motor  driven 
vet  tool  grinder  shown  in  the  cut  below.  As  may  be  seen, 
he  motor  is  mounted  on  a  shelf  cast  to  the  base  of  the  ma- 
hine,  and  is  connected  to  the  wheel  spindle  through  gearing 
n  the  ratio  of  3  to  1.  This  arrangement  runs  very  quietly; 
he  gears  are  carefully  cut,  are  encased  to  exclude  dust  and 
;rit,  and  the  bearings  are  self-oiling.  The  machine  can  be 
tarted  up  when  the  power  starts  in  the  morning  and  run  as 
ong  as  the  shop  does  if  desired,  avoiding  the  need  for  start- 
ng  and  stopping  the  machine  each  time  it  is  used.  Any 
notor  required  by  the  customer  can  be  fitted  to  this  machine. 
Tie  No.  5  size  here  shown  takes  a  5  horsepower  motor.  The 
earings  are  8   inches  io   length.     The  emery   wheel  used   is 


A  Geared  Motor-driven  Tool  Grinder. 


6  inches  in  diameter  with  a  4-inch  face,  and  the  machine 
ccupies  a  floor  space  of  30  x  47  inches.  The  wheel  runs  at 
25  revolutions  per  minute.  The  weight  of  the  machine  with 
be  motor  is  2,C50  pounds. 


A  LARGE  SINGLE  CRANK  PRESS. 
The  E.  W.  Bliss  Co.,  5  Adams  St.,  Brooklyn,  N.  Y.,  have 
ecently  completed  tne  largest  single  crank  press  ever  built 
1  their  shops.  The  constant  demand  for  increased  size  in  the 
roduct  of  power  presses  has  necessitated  a  constant  growth 
a  their  dimensions.  The  press  we  show  is  one  that  would  a 
sw  years  ago  have  seemed  of  abnormal  size — beyond  the 
apabilities  of  the  makers  to  build  or  the  purchaser  to  use. 
t  is  now,  hawever,  simply  an  unusually  large  machine  of  a 
•ell-known  type,  with  the  addition  of  certain  improvements 
n  detail  which  adapt  it  more  nearly  to  the  work  it  has  to  do. 
'he  machine  Is  double  geared,  with  an  automatic  jaw  clutch 
n  the  crank  shaft  as  in  smaller  presses.  This  clutch  is 
ositive  in  its  action,  and  is  silent  whether  in  operation  or 
ot.  The  ratio  of  the  gearing  is  25  to  1,  and  the  entire  train 
3  made  from  steel  castings  with  the  teeth  cut  from  the  solid, 
'he  large  gear  is  80  inches  in  diameter  by  10  inches  face  and 
weighs  4,500  pounds.  The  arrangement  is  such  that  the  gear- 
ng  will  not  interfere  with  the  operator  in  work  that  requires 
is  attendance  at  the  rear  of  the  press.  The  knockout,  which 
3  plainly  shown,  is  operated  from  a  crank  at  the  left-hand  end 


of  the  crankshaft.  It  Is  adjustable  for  length  by  means  of 
the  stop  screw  and  lock  nut  in  the  projecting  bracket  at  the 
lower  left-hand  side  of  the  frame;  this  operates  a  releasing 
mechanism'  in  the  knockout  connecting  rod  and  limits  the 
upward    movement,    which    is    thus    adjustable    to   any    point 


Blias  Single  Crank  Press  of  Unusual  Size. 

required.  Through  a  crank  and  rock  shaft  the  knockout  mo- 
tion is  carried  to  the  vertical  plunger  in  the  center  of  the  bed, 
where  it  is  applied  to  the  parts  provided  for  removing  the 
work  from  the  die.  The  crank  operating  the  knockout  is  held 
to  the  shaft  by  a  ratchet  disk,  which  allows  it  to  be  shifted 
in  any  angular  position  to  suit  the  requirements  of  the  work 
being  done.  This  adjustment  is  in  addition  to  the  variable 
stroke  obtained  by  the  releasing  mechanism  just  described. 
The  slide  has  an  unusually  long  bearing  in  the  frame  and  is 
scraped  to  it;  the  pressure  strain  comes  against  solid  metal 
rather  than  against  the  gibs  which  are  provided  to  take  up 
the  wear.  A  vertical  adjustment  of  3  inches  in  the  slide  is 
obtained  by  a  screw  ISV2  inches  in  diameter.  This  screw  is 
made  with  a  flat  thread  on  the  pressure  side,  thus  preventing 
all  side  strains. 

An  idea  of  the  size  of  this  press  may  be  had  from  the  fol- 
lowing facts:  The  frame  is  a  solid  casting  and  weighs  over 
18,500  pounds.  The  area  of  the  bed  is  31  inches  by  32  inches. 
The  distance  from  the  bed  to  the  slide  with  the  work  and 
adjustment  up  is  30  inches.  The  shaft  is  9  inches  in  diameter 
and  has  a  12-inch  stroke.  The  flj^wheel  is  50  inches  in  diame- 
ter by  10  inches  face  and  weighs  2.500  pounds,  making  250 
revolutions  per  minute.  The  total  height  of  the  press  is 
12  feet  9  inches,  and  the  total  weight  is  something  over  41,000 
pounds. 


A  FINISHING  GRINDER  FOR  CAST  GEAR  TEETH. 
The  machine  which  we  illustrate  herewith  is  for  a  somewhat 
unusual  purpose.  Immense  quantities  of  cast  gearing  are 
used  in  agricultural  and  textile  machine  and  other  products 
of  that  kind,  a  field  in  which  the  cut  gear  has  as  yet  made 
little  impression.  Cast  teeth  are  on  the  whole  made  more 
accurately  and  smoothly  than  ever  before,  but  it  is  still  neces- 
sary to  resort  to  the  file  and  cold  chisel  very  often  in  prepar- 
ing the  gear  castings  for  service,  as  fins  and  lumps  are  liable 
to  occur  on  the  tooth  faces  of  even  the  best  work  of  this  kind. 
To  perform  this  operation  automatically  Messrs.  Upton  &  Gil- 
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man,    of   Lowell,    Mass.,    have    devised    the    automatic    gear 
grinding  machine  here  shown. 

The  gear  blanli  is  mounted  on  a  vertical  arbor  in  a  slide  on 
top  of  the  bed.  The  grinder  wheel  is  presented  to  the  work 
on  a  horizontal  axis  held  in  a  vertical  reciprocating  slide 
whose  travel  may  be  adjusted  from  0  to  5  inches.  A  quick  .re- 
turn crank  motion  is  provided  for  this.  While  the  grinding 
wheel  is  returning  to  commence  a  new  stroke,  the  mechanism 
within  the  base  of  the  machine  withdraws  the  work,  indexes 
it.  and  again  presents  it  to  have  a  new  tooth  smoothed  off. 


Machine  for  Smoothing  the  Teeth  of  Cast  Gears. 

The  working  parts  are  all  so  far  as  possible  carried  inside 
of  the  base,  where  they  are  protected  from  the  grit  of  the 
emery  wheel.  The  capacity  of  the  machine  is  for  spur  gears 
from  4  to  36  inches  in  diameter  and  up  to  4  inches  in  face. 
Its  weight  is  about  2,200  pounds.  The  original  machine  has 
been  successfully  run  in  one  of  the  largest  shops  in  Lowell 
for  several  years  and  has  proved  its  usefulness  and  dura- 
bility. To  this  shop  the  makers  will  be  pleased  to  refer  in- 
quiry. 


A  HEAVY  NEWTON  SLAB  MILLER. 

With  the  considerable  increase  in  the  size  of  machinery  of 
various  descriptions,  especially  in  the  case  of  locomotives,  on 
which  there  is  a  great  deal  of  forging  and  other  steel  work; 
with  the  growth  of  the  modem  practice  of  forging  roughly 
and  depending  on  the  finishing  process  to  bring  the  forging 
to  shape  and  in  condition  to  use;  and  with  the  demand  for 
the  greater  strength  and  stiffness  ■  required  by  high  speed 
steels,  the  weight,  power  and  rigidity  of  the  heavier  machine 
tools  such  as  slab  milling  machines,  for  instance,  has  been 
increased  to  a  remarkable  degree.  The  miller  shown  in  the 
accompanying  cuts,  built  by  the  Newton  Machine  Tool  Works. 
Inc.,  Philadelphia.  Pa.,  reflects  very  plainly  the  influence  of 
the  considerations  just  enumerated.  In  fact,  the  builders  be- 
lieve that  they  have  successfully  discounted  the  severest  con- 
ditions likely  to  be  met  with  in  service. 

The  spindle  of  the  machine  shown  is  6%  inches  in  diameter 
and  has  a  main  bearing  15  inches  long;  it  is  driven  by  a 
phosphor  bronze  worm  wheel  and  a  casehardened  worm  of 
steep  lead,  provided  with  a  roller  thrust  bearing,  and  is  posi- 
tively geared  to  a  35  horsepower  2  to  1  variable  speed  motor. 
The  driving  worm  and  worm  wheel  have  a  ratio  of  20  to  1. 
The  spindle  has  an  8-inch  adjustment  lengthwise  (that  is  to 
say,  across  the  table  of  the  machine)  for  convenience  In  set- 
ting the  cutters  after  the  work  has  been  located  on  the  platen. 
To  permit  this  the  spindle  is  driven  from  the  worm  wheel  by 
a  double  spline.  The  arbor  is  driven  by  a  "butterfly"  key.  it 
being  provided  with  a  tongue  on  the  face  of  its  collar  which 
engages  the  groove  milled  across  the  front  end  of  the  spindle. 
The  outboard  bearing  for  the  arbor  is  bushed:  the  bushing  is 
tapered  on  the  outside  and  split  to  allow  adjustment  for  wear. 
It  is  arranged  to  fit  over  the  arbor  bushings  and  to  be  ad- 
justed to  support  the  arbor  close  up  to  the  work.    The  cross 


rail  on  which  the  main  and  outboard  spindle  bearings  are  at- 
tached has  an  inclined  face  bringing  the  bearing  surface  nor- 
mal to  the  resultant  pressure  caused  by  the  rotation  of  the 
cutter  and  the  feeding  of  the  work.  This  does  away  with  the 
tendency  of  the  tool  to  pull  in  or  gouge  into  the  work. 

The  main  upright  has  a  bearing  surface  25  inches  wide  while 
the  outboard  bearing  has  a  face  12  inches  wide;  the  length 
of  the  bearing  of  the  cross  rail  on  these  two  uprights  is  re- 
spectively 38  inches  and  31  inches.  This  gives  some  idea  of 
the  ample  proportions  followed  in  designing  the  machine. 
The  cross  rail  is  counterweighted,  has  hand  adjustment  with 
quick  power  movement  in  both  directions,  and  its  power  move- 
ment is  so  designed  as  to  be  available  for  sinking  the  cutter  to 
the  required  depth  by  power.  The  makers  believe  that  this 
is  a  new  feature.  To  permit  this  the  elevating  screws  are  ar- 
ranged to  pull  the  cross  rail  down  into  the  work  instead  of 
pushing  it  as  in  other  designs,  this  arrangement  overcoming 
the  tendency  of  the  cross  rail  to  rise.  Besides  being  a  great 
time  saver,  this  feature  overcomes  the  chief  difficulty  pre- 
viously experienced  in  fluting  locomotive  connecting  rods, 
where  it  is  necessary  to  sink  the  cutter  to  a  depth  of  from 
1%  to  1%  inch  in  the  rod.  In  connection  with  this  a  pro- 
vision is  made  to  prevent  the  table  from  pulling  forward  when 
sinking  in,  thus  overcoming  the  breaking  of  cutters  and  ar- 
bors and  the  consequent  damage  which  results  from  this  cause 
and  from  the  upward  spring  of  the  cross  rail.  The  fact  that 
the  center  of  the  spindle  is  4  inches  below  the  lower  edge  of 
the  cross  rail  makes  the  machine  convenient  in  working 
around  oil  cup  bosses  on  locomotive  connecting  rods,  and  in 
sinking  in  and  milling  keyways  on  shafts  of  large  diameters 
having  collars  and  projections  of  considerable  size.  The  table, 
which  is  gibbed  to  the  outside  of  the  bed,  is  driven  from  the 
motor  through  positive  gearing  entirely.  The  feed  provided 
gives  from  1  to  10  inches  per  minute  with  quick  power  move- 
ment in  either  direction,  obtained  through  a  compact  gear  box 
easy  to  control  and  more  rigid  in  construction  than  any  that 
has  yet  been  designed  for  this  work.     Sliding  gears  are  used. 


Figr.  1.    Front  Vieiv  of  Newton  Slab  MiUer. 

the  contact  edges  of  the  teeth  being  beveled  so  that  the  change 
can  be  readily  made  while  the  machine  is  running.  From 
this  gear  box  motion  is  transmitted  to  a  bronze  spiral  pinion 
on  an  angular  shaft  meshing  with  a  steel  rack  4  inches  wide 
on  the  under  side  of  the  platen.  The  gears  in  the  gear  bos 
are  all  of  steel  ^nd  run  in  oil. 

In  actual  service  for  something  over  six  months,  the  time 
maintained  for  two  different  jobs  (of  which  large  quantities 
have  been  performed)  are  as  follows:  In  a  milling  cut  with  a 
width  of  SV>  inches  and  a  depth  of  cut  of  9/16  inch  a  linear 
feed  of  the  platen  has  been  maintained  at  8  inches  per  mln- 
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ute,  giving  a  removal  in  chips  equal  to  43  cubic  inches  per 
minute,  or  about  1%  cubic  inch  per  minute  of  rated  horse- 
power. The  makers  believe  that  this  extraordinary  record  is 
in  part  due  to  the  rigidity  and  weight  of  the  machine,  and  in 
part  to  the  worm  drive.  The  Newton  Machine  Tool  Works 
have  been  using  the  worm  drive  for  many  years,  and  to  them 
is  due  a  large  share  of  the  credit  for  the  change  of  opinion 
which  has  lately  taken  place  in  favor  of  this  method  of  trans- 
mitting power.     In  fluting  or  channeling  locomotive  connect- 


Fig,  2.    Side  View  of  Newton  Slab  Miller,  showing:  Feed  Mechanism 

ing  rods,  doing  two  at  a  time,  a  cut  is  taken  3  inches  wide 
ind  1%  inch  deep,  the  feed  of  which  is  3%  per  minute,  this 
making  a  section  of  9  square  inches  being  removed  at  the 
feed  just  given.  The  figures  given  above  have  been  main- 
tained on  this  work  for  some  time  past.  The  cutter  used  is 
Df  the  inserted  tooth  type,  the  teeth  being  of  air-hardened 
steel  inserted  on  a  true  helix.  The  cutting  speed  is  about  86 
feet  per  minute  at  the  periphery  of  the  cutter. 


the  hand  at  one  end,  and  a  stopper  and  pen  filler  at  the  other. 
The  stopper  is  a  disk  of  soft  rubber,  held  down  over  the  mouth 
of  the  bottle  by  the  weight  of  the  lever  to  which  it  is  attached. 
Experiment  has  shown  that  this  arrangement  is  as  efficient  In 
preventing  evaporation  as  is  the  cork  now  in  use.  The  pen 
filler  or  "dipper"  consists  of  a  coiled  spring  fastened  at  the 
end  of  a  stem  projecting  down  from  the  end  of  the  lever 
through  the  rubber  cap.  Three  or  four  of  the  lower  coils  of 
this  spring  are  pulled  away  and  bent  slightly  to  the  rear  of 
the  upper  portion,  while  the  low- 
ermost loop  is  turned  at  right  an- 
gles to  its  normal  position,  In  a 
way  which  cannot  be  easily  de- 
scribed, but  which  works  beauti- 
fully in  actual  use.  This  little 
arrangement  is  adapted  to  picking 
up  and  holding  a  sufficient  amount 
of  ink  for  one  filling  of  the  pen, 
this  ink  being  immediately  re- 
leased when  contact  is  made  be- 
tween the  lower  loop  of  the  spring 
and  inside  of  the  nibs  of  the  pen. 
In  inserting  a  bottle  in  this 
holder,  first  remove  and  discard 
the  stopper  and  quill  which  come 
with  it.  With  the  right  hand 
placed  on  the  rest,  raise  the  dip- 
per and  hold  it  at  the  limit  of  its 
upward  movement,  then  with  the 
left  hand  insert  the  bottle  in  the 
recess  under  the  spring.  If,  after 
the  bottle  has  been  inserted,  it  is 
found  to  be  so  much  shorter  than 
the  average  that  the  dipper  touches  the  bottom  and  holds  the 
rubber  cap  away  from  the  mouth,  shift  the  cap  to  a  lower 
groove  on  the  dipper  stem.     Three  of  these  grooves  will   be 


iLTENEDEB'S  DRAFTSMEN'S  PEN-FILLING  INK  STAND. 
Since  the  discarding  of  the  old-fashioned  process  of  grinding 
India  ink  as  fast  as  it  is  used,  the  troublesome  question  has 
irisen  of  where  to  put  the  ink  bottle  so  that  it  may  Be  safe 
'rom  overturn  and  still  be  convenient.  To  provide  a  bottle 
lolder  that  will  be  both  safe  and  convenient,  and  in  addition 
o  that,  to  provide  a  means  for  filling  the  draftsman's  pen 
.'ery  much  more  quickly  and  easily  than  it  can  otherwise  be 
lone,  Theo.  Alteneder  &  Sons,  of  Philadelphia,  have  devised 
;he  ink  stand  shown  in  Pigs.  1  and  2. 


Fig.  1.    The  Alteneder  Pen  Filler  and  Ink  Stand. 

The  first  of  the  two  halftones  gives  an  idea  of  the  construc- 
;ion  of  the  device.  The  cast-iron  base  is  sufficiently  heavy  to 
supply  the  element  of  stability,  an  element  whose  need  is 
strongly  felt  when  working  with  a  bottle  unprovided  with  a 
lolder.  This  base  is  designed  to  receive  and  securely  hold  the 
standard  bottle  now  in  general  use.  The  forked  spring  shown 
surrounds  the  neck  of  the  bottle  and  holds  its  base  firmly 
within  the  recess-provided  for  it.  Pivoted  to  the  frame  at  the 
rear  end  of  the  device  is  a  lever  with  a  rest  for  the  palm  of 


Fig.  2.    The  Pen  FiUer  in  Dse. 

found.  This  should  also  be  done  when  the  dipper  is  found 
to  be  picking  up  sediment.  In  using  the  ink  stand,  place  it 
on  the  drawing  board  within  easy  reach,  slightly  to  the  right 
and  with  the  name-plate  end  nearest  the  body,  as  shown  to 
Fig.  2.  With  the  point  held  precisely  as  when  ruling  a  line, 
place  the  hand  on  the  rest,  depressing  it  and  holding  it  firmly 
at  the  limit  of  its  movement;  then  bring  the  point  directly 
under  the  dipper.  Raise  the  point  until  the  dipper  loop  has 
entered  between  the  blades,  and  move  the  hand  slowly  so  that 
the  loop  will  just  touch  the  blades,  when  the  pen  will  fill 
instantly.  Without  trying  to  draw  the  loop  through  the 
blades,  lower  the  pen,  move  it  one  side  and  take  the  hand 
from  the  rest,  when  the  cap  will  descend  and  close  the  bottle. 
The  entire  operation  consumes  less  than  five  seconds. 

The  advantages  claimed  for  the  device  are:  a  saving  of 
time  in  filling  the  pen;  a  certainty  in  the  amount  of  ink  deliv- 
ered each  time  the  filler  is  used;  safety  and  convenience  in 
holding  the  ink  bottle  of  standard  form;  provision  of  an  auto- 
matic stopper;    efficiency  in  preventing  evaporation;   and  the 
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avoidance  of  the  necessity  of  using  more  than  one  hand  in 
filling  the  pen,  leaving  the  other  one  free  to  hold  the  T-square, 
triangle,  or  other  instrument  being  used. 


EUROPEAN  INDUSTRIAL  NOTES. 


THE  LARGEST  SCREW  WRENCH  YET  MADE. 
One  would  scarcely  expect  that  any  practical  use  would  be 
found  for  an  adjustable  screw  wrench  of  as  great  size  as  the 
largest  one  shown  in  the  cut  below,  yet  there  has  been  a  suf- 
ficient demand  for  a  tool  of  this  magnitude  to  induce  the  Goes 
Wrench  Co.  of  Worcester,  Mass.,  to  undertake  its  manufacture. 
The  wrench  is  of  their  T-model  pattern,  which  provides  a 
quick  adjustment  to  two  or  three  different  positions,  after 
which  the  final  tightening  is  accomplished  by  a  nut  in  the 
usual  manner.     This  wrench  is  72  inches  in  length.     An  idea 


I  Members  of  I 


1  Family  of  Screw  Wrenches 


of  its  great  size  is  obtained  in  comparing  it,  on  the  one  hand, 
with  the  stature  of  Mr.  Goes  who  holds  it,  and  on  the  other 
hand  with  the  smallest  size  wrench  of  the  Goes  line,  which  it 
held  between  its  jaws.  This  series  of  key  wrenches  is  made 
from  steel  forgings  and  steel  castings  throughout,  all  the 
parts  being  hardened. 

The  use  to  which  this  tool  is  put  is  in  the  tightening  of 
the  large  nuts  used  in  bridge  construction.  It  was  built  In 
response  to  inquiries  from  bridge-building  companies,  and  it 
was  concluded,  from  the  nature  of  the  inquiries,  that  a  tool  of 
■  this  size  would  be  required  to  meet  extreme  conditions.  The 
wrench  has  a  full  jaw  opening  of  12  inches  with  a  depth  of 
8  Inches.  The  jaw  weighs  33^2  pounds,  the  screw  weighs  8% 
pounds,  the  bar  114  pounds,  and  the  total  weight  is  160  pounds. 
The  complete  line  now  includes  28-inch,  36-lnch,  48-inch  and 
72-inch  sizes.  The  36-inch  size,  shown  also  In  the  cut,  has 
been  found  especially  useful  for  opening  hopper-bottom  cars, 
and  many  have  been  sold  for  that  purpose. 


Water-proof  glue  is  manufactured  of  gum  shellac,  three 
parts  and  India-rubber,  one  part  by  weight,  these  constituents 
being  dissolved  in  separate  vessels  in  ether,  free  from  alcohol, 
subject  to  a  gentle  heat.  When  thoroughly  dissolved,  the 
two  solutions  are  mixed,  and  kept  for  some  time  in  a  vessel 
tightly  sealed.  This  glue  resists  the  action  of  water,  both 
hot  and  cold,  as  well  as  most  acids  and  alkalis.  If  the  glue 
is  thinned  by  the  admixture  of  ether,  and  applied  as  a  varnish 
to  leather  along  the  seams  where  this  has  been  sewn  together. 
It  renders  the  joint  or  seam  water-tight,  and  almost  impossi- 
ble to  separate. — Scientific  American. 


PRESENT  CONDITION   OF  BRITISH  MACHINE  BUSINESS. 

It  is  perhaps  superfluous  to  state  that,  speaking  generally, 
business  over  here  in  the  engineering  and  tool-building  lines 
is  booming.  At  the  same  time  it  cannot  be  said  there  is  any 
particular  symptom  of  feverish  "hustling."  People  are,  so 
far  as  the  available  supply  of  competent  men  allows,  working 
their  plants  as  many  hours  as  they  think  pay,  and  extending 
their  equipment  as  current  deliveries  of  tools  and  consider- 
ations of  prudence  permit.  After  doing  this  they  cease  worry- 
ing, knowing  everyone  else  is  too  busy  to  do  them  much  harm. 
Looking  back,  say  about  six  or  eight  years,  it  is  Interesting 
to  note  how  the  jeremiades  then  more  or  less  current  as  a 
result  of  loose  journalistic  generalizations  have  been  falsified. 
Far  from  foreign  competition  extinguishing  any  really  staple 
industry,  most  have  only  been  revitalized  as  a  consequence 
of  investigation  into  weak  spots  thus  caused.  It  is  almost 
safe  to  say  the  lessons  the  United  States  then  had  to  teach 
have  been  taken  to  heart  with  comparatively  little  whining, 
and  so  gradually  utilized  that  shop  practice  has,  almost  uncon- 
sciously, undergone  a  virtual  revolution. 

In  the  tool  trade,  the  Taylor-TATiite  steel  demonstration  at 
Paris  in  1900  found  the  British  makers  at  some  advantage 
over  the  Americans,  as  most  of  their  (the  British)  tools  had 
more  "weft"  in  them  than  the  American  ones,  though  less 
handy  in  some  particulars.  Following  up  this  fortuitous  cir- 
cumstance, they  have  easily  kept  pace  with  the  advances  in 
high-speed  steel,  and  have  seldom  been  confronted  by  really 
serious  competition  in  the  heavier  branches.  At  the  same 
time,  the  undoubted  merits  of  the  best  class' of  American  tools 
have  met,  and  still  meet  with,  the  heartiest  recognition  on  the 
part  of  British  users,  as  shown  by  the  fact  that  deliveries  of 
this  class  of  machinery  are  spoken  for,  in  some  cases,  eighteen 
months  ahead.  Incidentally,  it  may  be  stated  that  any  first- 
class  American  tools  which  by  any  means  come  to  auction  or 
forced  sale,  are  as  eagerly  picked  up  as  though  new,  but  much 
of  the  rubbish  sent  over  here  at  the  time  of  the  cycle  boom  is 
now  to  be  found  in  marine  store  dealers'  establishments, 
drifting  toward  the  scrap  heap. 

The  system  of  confining  productive  energies  to  a  compara- 
tively limited  variety  of  machinery  has  made  rapid  advances, 
coincidently  with  the  fact  of  several  American  concerns 
broadening  out  in  the  direction  of  greater  variety.  Even 
where  strict  specialization  is  not — probably  for  good  rea- 
sons— over-favorably  viewed,  tools  are  produced  in  larger 
batches  at  a  time  than  formerly,  thus  allowing  a  greater  net 
profit  or  productivity  than  might  perhaps  be  expected.  Fur- 
ther, travel  in  the  States  and  on  the  Gontinent  of  Europe  on 
the  part  of  works  proprietors,  managers,  business  men,  and, 
to  a  greater  extent  than  perhaps  imagined,  workmen,  has 
tended  to  rapid  assimilation  of  cosmopolitan  methods,  a  pro- 
cess assisted  to  a  not  inconsiderable  extent  by  the  spread  of 
technical  education  in  various  forms.  On  this  side,  some  of 
the  old-established  concerns  hold  a  very  strong  position  as 
regards  the  supplying  of  heavy  tools  for  ordnance  purposes, 
and  this  position  has  been  further  strengthened  since  the 
building  of  large  steam  turbines  called  for  tools  of  extremely 
wide  range.  Then,  again,  the  automobile  industry,  which  is 
advancing  in  a  remarkable  manner,  has  enormously  stimu- 
lated the  demand  for  high-class  tools  of  medium  and  light 
weight,  in  addition  to  encouraging  cognate  industries  In  the 
way  of  driving  chains,  roller  and  ball  bearings,  milling  cutter 
manufacture,  gear-cutting  specialization,  etc.  Goncurrently 
with  these  developments,  gas  engines  of  large  power — utiliz- 
ing blast-furnace  and  producer  gas — are  being  built  in  increas- 
ing numbers,  and  the  manufacture  of  electrical  plants  of  most 
classes  is  now  firmly  established  in  this  country,  another  cir- 
cumstance explaining  the  present  condition  of  affairs  in  the 
tool  shops.  An  interesting  sequence  of  these  developments  is 
the  diminution  of  output  of  former  types  of  "merchant"  tools 
which  were  built  with  low  first  cost  as  the  sole  motive  of 
production.  Users  of  every  degree  of  familiarity  with  tool 
practice  are  so  well  posted  comparatively  that  selection  of 
plant  is  now  accorded  more  intelligent  consideration,  and  the 
demands  the  toolmaker  has  to  meet  become  correspondingly 
more  exacting.    A  noticeable  feature  at  the  moment  Is  the 
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tendency  of  manufactiring  Industries  to  leave  the  neighbor- 
hood of  London  for  localities  where  land,  rates,  taxes,  and 
labor  are  cheaper,  and  the  increasing  alertness  of  local  govern- 
ing bodies  in  the  matter  of  encouragement  of  such  migration. 
A  movement  is  also  afoot,  in  the  form  of  "Garden  Cities"  associ- 
ations, to  create  industrial  communities  in  which  manufac- 
tures may  be  carried  on  with  a  minimum  of  objectionable 
features,  and  the  maximum  of  healthful  and  pleasant  living 
and  social  conditions.  Another  form  of  industrial  association, 
originated  in  this  country,  touches  the  cotton  industry  directly, 
and  thus,  practically  every  other  industry.  The  organization 
alluded  to  is  the  "British  Cotton  Growing  Association," 
formed,  as  a  consequenece  of  the  last  attempts  to  "corner" 
American  cotton,  for  the  purpose  of  encouraging  the  growth 
of  cotton,  primarily  in  the  British  empire,  and  secondly  in 
other  portions  of  the  two  hemispheres.  This  beginning  has 
led  to  combined  action  of  all  the  European  cotton-using  coun- 
tries to  enlarge  the  sources  of  supply  of  the  raw  material,  and 
thus  circumvent  and  minimize  the  activity  of  parasitical  cot- 
ton speculators.  This  association  is  supported  by  employers, 
work  people,  and  government  colonial  departments,  and  can 
point  to  very  definite  results  already.  It  is  a  rather  ironical 
fact  that  a  committee  of  the  association  is  about  to  visit  the 
United  States  with  a  view  to  formulating  a  report  on  the  possi- 
bilities of  the  improvement  of  cotton  growing,  harvesting, 
packing  and  shipment.  It  may  be  news  to  many  that  Ameri- 
san  cotton  is  packed  and  shipped  in  the  most  slovenly  and 
wasteful  manner  of  any  in  the  world.  Egypt  and  India  are 
miles  ahead  in  this  matter. 

The  immediately  preceding  remarks  may  appear  to  have 
little  bearing  on  the  machinists'  and  toolmakers'  business,  but, 
more  probably  than  any  other  class,  are  the  people  interested 
in  these  branches  of  work  influenced,  favorably  or  otherwise, 
according  as  the  raw  materials  of  Industry  are,  or  are  not, 
available  in  sufficient  quantity  at  the  right  price  and  right 
time.  In  a  further  letter  I  hope  to  give  some  details  of  Brit- 
ish activity  in  toolmaking  and  engineering  generally. 

Manchester,  Eng.,  November  23,  1906.  James  Vose. 


THE  AUTOMOBILE  INDUSTRY  OF  ITALY  IN  1906. 

The  automobile  industry  in  Italy,  though  dating  only  from 
five  years  ago,  continues  to  develop  and  increase  in  importance 
so  rapidly  that  it  is  recognized  and  valued  as  one  of  the 
larger  industries  of  Italy.  Great  strides  have  also  been  made 
In  the  mechanical  arts,  especially  in  the  manufacture  of  ma- 
chine tools.  Official  statistics  of  the  automobile  industry  in 
Italy  are  as  yet  few,  but  it  is  very  instructive  to  note  some 
returns  published  lately  by  the  eminent  engineer,  Prof.  Effen 
Magrini. 

From  these  may  be  seen  that  previous  to  the  year  1905  there 
were  only  nine  manufacturers  of  automobiles  in  all  Italy,  with 
a  total  effective  capital  of  about  85,000,000  francs  (17,000,- 
ODO).  During  the  year  1905  this  number  was  increased  by 
twenty-five  with  a  capital  of  45.000,000  francs  ($9,000,000), 
and  in  the  first  six  months  of  1906  seventeen  more  companies 
were  founded  with  an  effective  capital  of  about  100,000,000 
francs  ($20,000,000). 

Over  and  above  this  must  be  counted  the  carriage  manufac- 
tories, which  in  July,  1900,  numbered  19  with  a  capital  of 
about  24,000.000  francs  ($4,800,000),  and  the  other  industries 
connected  with  automobiles,  such  as  the  manufactories  of 
chassis,  larnps,  lubricators,  tires,  brakes,  etc.,  the  garages  for 
testing  and  repairing,  amounting  to  ",0  firms,  with  a  capital  of 
about  24,000,000  francs  ($4,800,000). 

Examining  the  number  and  value  of  the  automobiles  im- 
ported and  exported  in  the  last  five  years,  we  find  that  from 
1900  till  1903  the  imports  were  1,070,  with  a  value  of  8,402,548 
francs  ($1,680,510) ;  in  1904  the  Imports  were  410,  with  a  value 
of  4,110,800  francs  ($822,172) ;  and  in  1905  the  number  import- 
ed was  607,  with  a  value  of  6,239,000  francs  ($1,247,800).  For 
the  present  year,  1906,  3t  may  be  safely  assumed  that  the  fig- 
ares  will  be:  1,200  automobiles  imported,  corresponding  to 
the  sum  of  12,000,000  francs  ($2,400,000). 

With  regard  to  the  automobiles  exported,  the  figures  are: 
From  1900  to  1903,  98,  with  a  value  of  894,750  francs  ($178,- 
950);  in  1904,  127,  value  1,112,500  francs   ($222,512);  in  1905, 


287,  value  3,646,000  francs  ($729,200);  and  this  year  the  num- 
ber exported  will  be  about  462,  with  a  value  of  6,450,000  francs 
($1,290,000). 

After  France,  the  United  States  does  the  largest  trade  with 
Italy  in  the  automobile  business;  in  the  year  1904,  for  ex- 
ample, of  410  automobiles  imported  in  Italy,  304  were  from 
France,  48  from  the  United  States,  43  from  Germany,  and  15 
from  other  European  countries.  Of  120  exported,  70  were  sent 
to  France,  24  tp  the  United  States,  15  to  Austria-Hungary, 
7  to  South  America,  and  the  remainder  to  other  parts  of 
Europe,  Asia  and  Africa.  Perhaps  we  may  account  for  active 
business  relations  between  Italy  and  the  United  States  in  this 
branch  of  industry  by  the  great  demand  in  the  Italian  market 
for  American  machine  tools.  I.  E.  T. 

Milan,  Italy,  December  1,  1906. 


MISCELLANEOUS  FOREIGN  NOTES. 
High-Tension  Conductors. — At  the  Milan  exhibition  experi- 
ments were  undertaken  with  insulated  caijles  manufactured  by 
Pirelli  &  Co.,  Milan.  These  cables  were  tested  to  breakdown, 
which  occurred  at  voltages  varying  from  208,000  to  210,000 
volts.  Pirelli  &  Co.  claim  to  be  the  first  makers  of  cables  for 
commercial  use  intended  to  withstand  such  high  pressures. 

The  Machine  Tool  Trade  Busy  and  Prosperous  in  Germany. 
—  According  to  Zeitschrift  fur  Werkeeugmaschinen  mid  Werk- 
zeuge,  the  German  machine  tool  builders  are  very  busy  at  the 
present  time  and  the  business  is  in  a  prosperous  state.  In 
many  places  it  has  been  necessary  to  work  overtime  even 
during  the  summer  months,  although  this  has  sometimes  met 
with  objections  on  the  part  of  the  men.  Wages  have  increased 
from  10  to  25  per  cent,  due  mainly  to  the  increasing  difficulty 
of  securing  skilled  help. 

The  Allgemeine  Elektricitats-Geseli.schaft,  with  works 
at  various  places  in  Germany,  reports  for  the  year  ending 
June  30,  1906,  a  growing  business.  The  total  capital  has  been 
increase  a  by  $3,500,000  to  $25,000,000,  on  which,  for  the  past 
year,  a  dividend  of  11  per  cent  is  proposed.  The  output  of 
machines,  electromotors  and  transformers  was  numerically 
greater  by  34  per  cent  than  in  the  previous  year,  the  increase 
reckoned  in  kilowatts  was  26  per  cent,  and  in  value  the  re- 
ceipts were  greater  by  about  20  per  cent.  The  total  number 
of  the  employes  was  33,900,  as  compared  with  30,366  in  the 
previous  year. 

Webster  &  Bennett,  Ltd.,  Coventry,  England,  have  recently 
brought  out  a  two  spindle  high  speed  drilling  machine  in- 
tended for  drilling  holes  with  small  center  distance.  The 
machine  is  designed  for  obtaining  the  maximum  work  from 
1^  inch  to  1%  inch  high-speed  drills.  The  minimum  center 
distance  between  the  spindles  is  4  inches,  and  the  maximum 
distance  IS  inches.  The  maximum  distance  between  the  spin- 
dle and  the  table  is  24  inches.  The  spindles  are  fitted  with  a 
No.  4  Morse  taper.  The  table  is  of  the  usual  form  for  this 
class  of  machines  with  T-slots  on  the  top  as  well  as  on  the 
vertical  front  face.  The  table  is  24  inches  square,  and  the 
height  of  the  vertical  face  is  20  inches.  The  two  spindles  are 
independent  as  to  drive  and  feed. 

John  Lang  &  Sons,  Johnstone,  N.  B.,  have  brought  out  a 
36-inch  facing  and  boring  lathe  fitted  with  their  patent  varia- 
ble speed  drive  and  automatic  speed  changing  mechanism. 
With  these  in  operation,  when  facing  work,  such  as  cylinder 
covers,  faceplates,  etc..  the  revolutions  of  the  spindle  auto- 
malically  increase  as  the  diameter  being  turned  becomes 
smaller.  The  hexagon  turret  is  fitted  for  carrying  ordinary 
or  special  tool  holders.  The  self-acting  feed  motions  are  post 
five  and  four  different  feeds  may  be  had  without  stopping  the 
lathe.  When  specially  ordered  eight  feeds  may  be  provided 
which  can  be  thrown  in  without  interrupting  the  work  on 
hand.  The  standard  feeds  per  revolutions  of  spindle  are 
1/4,  1/8,  1/12  and  1/16  inch.  The  approximate  floor  space 
required  is  12  x  5%  feet. 

Imitation  of  Damascus  Gun  Barrels  by  Belgian  Manufac- 
turers.— According  to  a  report  from  Consul  J.  C  McNally,  Da- 
mascus gun  barrels  are  imitated  so  closely  by  Belgian  manufac- 
turers that  the  imitation  is  very  difficult  to  detect.  The  manu- 
facturers in  practicing  this  deception  use  silk  paper,  and  by 
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means  of  a  decalcomania  transfer,  this  design  is  attached  to 
the  plain  barrel  by  the  use  of  certain  acids  and  processes 
which  are  kept  secret.  It  is  almost  impossible  for  any  one  not 
thoroughly  familiar  with  the  manufacture  of  these  guns  to 
distinguish  between  the  real  and  the  imitated  Damascus  bar- 
rel. In  order  to  make  a  test  it  is  necessary  to  erase  the  de- 
sign. If  an  imitation,  the  design  cannot  be  restored,  but  if 
the  Damascus  is  genuine  the  application  of  sulphuric  acid 
will  immediately  bring  out  the  original  design.  According  to 
the  consular  report  200,000  barrels  are  annually  manufac- 
tured with  this  imitated  design.  Most  of  them  are  sent  to  the 
United  States  and  to  South  America.  Double-barrel  shot  guns 
are  usually  the  only  kind  thus  imitated. 

Amebicax  ^rACHI^^:  Tools  ix  Great  BiaxAXX. — Consul  Albert 
Halstead,  of  Birmingham,  advises  that  the  market  for  stan- 
dard American  machine  tools  gained  in  the  United  Kingdom 
and  the  Continent  through  their  superior  excellence,  is  threat- 
ened, chiefly  because  of  the  inability  of  American  manufac- 
turers to  make  reasonably  early  deliveries.  Because  of  the 
present  long  delays  in  filling  orders  for  American  machine 
tools,  British  manufacturers  are,  to  a  large  extent,  buying 
tools  that  can  be  delivered  immediately.  British  tool  makers, 
who  have  heretofore  pushed  their  own  designs,  noting  the  in- 
ability of  American  machine  tool  makers  to  fill  orders 
promptly,  as  well  as  the  financial  success  of  several  British 
•firms  in  copying  American  tocls,  are  now  spurred  on  to  make 
tools  on  American  models.  The  delay  in  the  delivery  of  any 
reputable  American  lathes  and  milling  machines  averages  now 
from  three  to  six  months.  Until  quite  recently  these  tools 
were  kept  in  stock  and  a  delay  cf  six  weeks  was  unusual.  The 
delivery  of  universal  milling  machines  is  new  made  in  from 
six  to  nine  months  and  gear-cutting  machinery  often  cannot 
be  obtained  under  twelve  months.  When  they  cannot  be 
assured  of  getting  standard  American  machine  tools  promptly. 
British  and  other  foreign  manufacturers  buy  those  they  can 
secure  as  seen  as  ordered.  If  such  substitute  tools  work  well, 
they  will  naturally  order  similar  tools  when  they  require  more, 
which  means  permanently  lost  trade  for  the  American  tool 
builder.  Every  machine  tool-making  industry  in  the  United 
Kingdom  is  reported  to  be  overhauling  its  patterns  and  bring- 
ing them  up  to  date;  in  short,  the  British  tool  makers  are 
Americanizing  their  tools. 

•     *     • 

OBITUARY. 
Henry  J.  Hendey,  president  of  the  Hendey  Machine  Co.,  Tor- 
rington.  Conn.,  died  at  his  home  in  that  town  December  S 
after  an  illness  of  several  weeks  with  a  complication  of  dis- 
eases, principal  of  which  was  nervous  exhaustion.  Mr. 
Hendey  was  born  in  London.  England,  December  29,  1844.  He 
came  to  this  country  with  his  father  in  1S5S.  and  located  at 
Waterbury,  where  he  learned  the  machinist's  trade.  In  1865 
he  went  to  Torrington  (then  Wolcottvllle)  and  entered  the 
employ  of  the  Turner  &  Seymour  Co.  as  a  machinist  In  1870 
Mr.  Hendey  in  company  with  his  brother  Arthur  started  in 
business  for  himself  in  a  small  machine  shop  on  Ljtchfield 
Street.  The  motive  power  cf  the  shop  was  a  small  rotary 
steam  engine  of  three  horsepower  which  had  been  built  by 
Mr.  Hendey  for  amusement.  The  engine  has  been  carefully 
kept  and  is  now  to  be  seen  in  the  power  plant  of  the  Hendey 
Machine  Co.  alongside  of  the  500-horsepower  Harris-Corliss 
compound  engine  driving  the  present  shop.  At  first  the  busi- 
ness of  the  brothers  in  the  original  IS  x  24-foot  shop  was 
principally  repairing  machinery,  but  they  soon  began  build- 
ing planers  and  other  machine  tools,  and  in  a  few  months  the 
work  had  increased  so  that  they  employed  one  man  and  a 
boy.  In  1871  the  brothers  removed  to  part  of  a"  factory  known 
as  the  East  Branch  spooil  shop,  and  later,  in  1S74,  the  Hendey 
Machine  Co.  was  organized  with  a  capital  stock  of  $16,000. 
A  factory  was  built  on  the  present  site  near  the  Coe  Brass 
Works.  The  growth  of  the  business  cf  the  company  has  been 
rapid,  both  In  the  United  States  and  abroad;  the  Hendey- 
Norton  lathes  are  favorably  kno\yn  wherever  machine  tools 
-are  used.  The  shops  are  modern,  up-to-date  structures,  with 
electric  drive  throughout,  and  about  600  men  are  now  em- 
ployed. In  the  early  part  of  their  career  the  company  built 
planers,  but  the  planer  business  is  now  discontinued,  and  the 


product  is  confined  to  lathes,  shapers  and  milling  machines, 
the  milling  machine  having  been  added  to  the  product  a  few 
years  ago.  The  present  capital  stock  of  the  company  is  $300,- 
000.  Mr.  Hendey  had  been  president  of  the  Hendey  Machine 
Co.  since  1883. 

Mr.  Hendey  was  prominent  in  the  local  affairs  of  Torring- 
ton; he  was  the  first  warden  of  the  borough  and  afterward 
served  as  burgess.  Later  he  was  elected  a  member  of  the 
State  Legislature,  where  he  was  made  one  of  the  committee  of 
manufactures.  For  many  years  he  had  been  a  senior  warden 
of  Trinity  Church,  and  he  was  a  past  master  of  Seneca  Lodge, 


Henry  J.  Hendey. 

Xo.  .55,  F.  &  A.  M.  Until  only  recently  he  took  an  active  part 
in  the  local  affairs,  and  always  stood  for  those  things  which 
helped  to  make  the  community  stronger  and  better.  His  way 
of  looking  at  public  matters  was  broad  and  just.  The  strug- 
gles of  his  early  life  developed  within  him  a  vigorous  habit 
cf  thought  and  action,  but  no  inclination  toward  anything 
except  absolute  justice.  Mr.  Hendey  was  a  great  lover  of  his 
home  and  found  there  the  principal  source  of  the  joy  of  living. 


Arthur  R.  Jones,  superintendent  of  the  American  &  British 
Mfg.  Co.,  Bridgeport.  Conn.,  died  suddenly  October  11  after 
a  few  hours  illness.  Mr.  Jones  was  about  forty  years  old  and 
was  born  in  Willimantic,  Conn. 

Henry  C.  Clark,  president  of  the  Clark  Bros.  Bolt  Co.  and 
the  Aetna  Xut  Co.,  Southington,  Conn.,  died  December  4  of 
pneumonia  at  the  age  of  7S.  Mr.  Clark  was  one  of  the  pion- 
eers in  the  bolt  and  nut  business. 

Wallace  J.  Johnson,  for  the  last  twenty  years  with  the 
Niagara  Falls  Hydraulic  Power  &  Mfg.  Co.,  died  at  Niagara 
Falls.  December  15.  at  the  age  of  50  years.  He  was  born  in 
Granville,  Mass.,  and  was  a  well  known  civil  and  hydraulic 
engineer. 

Edward  Payson  Bullard.  Sr.,  president  of  the  Bullard  Ma- 
chine Tool  Co..  died  suddenly  December  22  at  Bordentown, 
Florida.  He  left  Bridgeport  December  19  in  apparent  normal 
health  for  his  regular  Southern  trip.  A  bio.gTaphical  article 
on  Mr.  Bullard  will  be  published  in  a  later  issue. 

B.  H.  Warren  died  of  apoplexy  October  20,  in  New  York 
City.  He  was  at  one  time  vice-president  of  the  Westlnghouse 
Electric  and  Manufacturing  Co.,  and  later  president  of  the 
Allis-Chalmers  Co.  Upon  his  retirement  from  the  latter  com- 
pany he  entered  into  consulting  work  in  company  with  Messrs. 
Kafer  and  Mattice  in  New  York. 
*  *  * 
PERSONAL. 

Frank  H.  Taylor  has  been  elected  vice-president  of  the  Yale 
&  Towne  Mfg.  Co.    Mr.  Taylor  was  formerly  vice-president  of 
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the  Westinghouse  Electric  &  Mfg.  Co.  and  is  still  a  director 
of  that  company. 

Henry  G.  Judd,  for  five  years  secretary  and  superintendent 
of  the  Mattatuck  Mfg.  Co.,  Waterbury,  Conn.,  has  resigned  to 
become  superintendent  of  the  Noera  Mfg.  Co.,  of  the  same 
place. 

On  January  1  Mr.  H.  H.  Lane,  who  has  been  editor  of  The 
Foundry,  since  October,  1903,  will  sever  his  connection  with  the 
Penton  Publishing  Company  to  engage  in  the  practice  of  con- 
sulting foundry  engineering  with  headquarters  in  Cleveland. 
Mr.  Lane  also  expects  to  have  New  York  connections,  and  will 
be  in  a  position  to  advise  on  all  classes  of  foundry  construc- 
tion and  foundry  metallurgy,  including  gray  iron,  steel  and 
malleable.  He  will  continue  his  position  as  secretary  of  the 
Foundry  Supply  Association  for  the  present,  and  devote  a 
much  larger  amount  of  his  time  to  the  work  of  the  association 
than  would  be  possible  under  the  former  management.  This 
will  redound  to  the  success  of  the  convention  of  the  Ameri- 
can Foundrymen's  Association  in  Philadelphia,  May  20  to  24 
next.  Mr.  A.  O.  Backert,  formerly  Pittsburg  editor  of  The 
Iron  Trade  Review  and  later  western  ei;tor  of  The  Iron  Age, 
with  headquarters  in  Chicago,  will  succeed  Mr.  Lane  as  ed- 
itor of  The  Foundry.  Mr.  Backert  has  had  a  wide  acquaint- 
ance among  foundrymen,  and  was  prominent  in  the  work  of 
the  Pittsburg  Foundrymen's  Association  for  several  years. 
*     *     * 

THE  VALUE  OP  HAVING  A  FIRM  NAME 
WELL-KNOWN. 
In  these  days  of  advertising  generally  by  concerns  in  all 
sorts  of  businesses,  one  is  occasionally  found  which  conserva- 
tively holds  to  the  old  idea  that  the  best  kind  of  an  advertise- 
ment is  a  satisfied  customer.  While  this  idea  is  true  enough, 
it  has  the  fault  of  not  being  the  whole  truth.  The  satisfied 
customer  does  not  usually  go  about  the  country  drumming  up 
business  for  the  firm  which  filled  his  orders,  although  he  may 
recommend  it,  perhaps,  whenever  occasion  seems  fit.  Par- 
enthetically we  might  remark,  however,  that  a  satisfied  cus- 
tomer is  usually  quite  willing  that  any  competitor  shall  re- 
main very  much  in  the  dark  about  the  source  of  his  machinery 
or  other  equipment  if  it  can  be  conveniently  concealed,  and 
so  far  as  "blowing  a  horn"  for  the  builders  of  such  he  is 
more  likely  to  discourage  all  inquiries.  We  speak  from 
knowledge  in  view  of  our  experience  oftentimes  in  trying  to 
get  the  names  of  builders  of  special  machinery.  As  regards 
advertising  it  is  worth  much  for  any  concern  to  get  its  name 
so  well  established  that  it  can  scarcely  be  quoted  incorrectly. 
Bearing  on  this  point,  we  recently  published  a  short  article 
describing  a  piece  of  engineering  work  done  by  a  concern 
which  claims  to  believe  that  doctors,  lawyers  and  engineering 
concerns  should  follow  about  the  same  code  of  ethics,  i.  e.,  de- 
pend upcn  the  drumming  for  business  done  by  their  friends. 
Unfortunately  and  very  much  to  our  own  vexation  the  name  of 
this  concern  was  given  incorrectly.  That  it  was  given  incor- 
rectly is  not  so  surprising,  for  we  are  unable  to  find  in  any 
publication  coming  into  this  office  an  aJvertisement  contain- 
ing the  name  of  the  concern  in  qiiertion  although  it  is  a  fairly 
well-known  institution  in  a  restricted  field.  The  point  to  be 
made  is  that  while  we  were  not  by  any  means  entirely  de- 
:^endent  upon  memory  for  the  correct  name  we  depended 
upon  It  in  the  absence  of  more  convenient  reference  and  this 
proved  to  be  faulty,  and  the  same  mistake  might  have  happen- 
ed with  a  prospective  customer.  That  this  slip  could  have 
happened  with  one  of  many  other  engineering  concerns  which 
have  followed  a  liberal  policy  in  the  matter  of  advertising  is 
scarcely  possible.  How  such  desirable  publicity  shall  be  ob- 
tained is  a  matter  that  has  to  be  decided  individually. 

FRESH  PROM  THE  PRESS. 

Historic  Locomotives.     By  .\ltrc<l  li.  P.pnnptt.     3t;  pages,  'J%xl3V> 

Inches.      10    full-page    r'atos.      Published    hv    Castle    &    Co.,    Ltd.. 

London,  England,  and  nerry-Collard  Co.,  New  York,     Price.  $1.00, 

The  book  describes  and  Illustrates  the  Great  Western   Railway  Co,'s 

broad-gage  engine  "Great  Western"  :  London  &  Southwestern  Railway 

Lompany's    four-coupled    engine    "Milo"  :    London.     Brighton    &    South 

Least    Railway    engine    No.    122  :    Cnledonian    Railway    8-foot    single 

a  riving   wheel   engine    No.    8.3  ;    Bristol    &   Exeter    Railway    Co.'s   9-foot 

Iz      SS  ''heel  broad-gage  engine  No.  42  ;  North  British  Railway  engine 

No.  224-  London,  Brighton  &  South  Coast  engine  No.  Ill;  London  & 


North-Western  Railway  engine  "Prince  of  Wales"  No.  291  ;  outside 
cylinder  Crampton  locomotives  and  Inside  cylinder  Crampton  locomo- 
tives, South-Eastern  Railway.  The  plates  are  gorgeously  colored,  the 
like  of  which  we  are  inclined  lo  say  "was  never  seen  on  land  or  sea,'' 
but  the  author  assures  us  that  the  colorings  are  faithful  reproductions 
of  the  originals.  As  a  picture  book  it  will  undoubtedly  attract  consid- 
erable attention,  but  to  the  practical  railroader  it  has  little  interest. 
SwiTCHBO.VRDS.  By  William  Baxter,  Jr.  192  pages,  Si^xTMs  Inches. 
150  illustrations.  Published  by  the  Derry-Collard  Co.,  New  York. 
Price,  $1.50. 
The  importance  of  the  switchboard  in  any  electrical  plant  Is  so 
obvious  that  it  is  unnecessary  to  dwell  upon  it.  The  book  In  review 
is  Intended  to  be  a  practical  description  of  the  instruments,  their 
method  of  connection  and  location  ;  the  things  to  be  avoided  ;  how  to 
connect  machines  :  how  to  balance  on  the  three-wire  system  ;  connect- 
ing in  parallel ;  and  the  many  other  features  connected  with  the  switch- 
board which  ha\-e  to  do  with  the  operation  of  a  power  plant.  The 
work  Is  profusely  illustrated  with  drawings  and  half-tones  and  is 
written  by  one  who  by  many  years  of  practical  and  theoretical  ex- 
perience is  well  qualified  to  write  a  book  of  this  character.  His  writ- 
ings have  the  characteristics  of  lucidity  of  style  and  clearness  of  mean- 
ing which  make  them  very  popular  with  the  class  of  readers  to  whom 
this  book  will  appeal. 

Practical  Metal  Turning.  By  Joseph  G.  Horner.  404  pages,  u'/i  x 
8  inches.  Illustrated  with  488  cuts.  Published  by  Norman  W. 
Henley  &  Son.  New  York.  Price,  $3.50. 
This  work  Is  the  same  as  Engineers'  Turning,  reviewed  in  this 
column  in  October,  1905,  It  is  intended  to  be  a  compendium  treating 
in  a  comprehensive  manner  on  the  modern  practice  of  machining 
metal  parts  in  the  lathe,  including  the  engine  lathe,  its  tools,  attach- 
ments, manner  of  holding  the  work  and  performing  the  operations.  It 
is  decidedly  British  in  its  tone,  as  would  naturally  be  inferred  from 
the  authorship,  and  the  fact  that  the  work  was  originally  published  in 
Great  Britain  by  Crosby  Lockwood  &  Son,  London  ;  Norman  W,  Henley 
&  Son.  New  York,  have  brought  out  an  .American  edition,  believing 
that  it  will  meet  with  favor  among  a  considerable  number.  It  is  a 
work  of  value  containing  as  it  does  much  practical  instruction  and 
many  good  shop  kinks  for  apprentices  and  journeymen  machinists. 
The  style  is  clear  and  simple ;  the  book  is  gotten  up  in  substantial 
style,   well  printed  and  well  bound. 

Walschaerts  Locomotive  Valve  Gear,  By  W,  W,  Wood,  193  pages, 
5x7  inches.  Illustrated  with  36  cuts  and  diagrams  with  two 
separate  cardboard  models  of  valves  in  pocket  of  book.  Published 
by  Norman  W,  Henley  &  Son,  New  York.  Price,  $1.50. 
The  book  is  composed  of  four  general  divisions,  the  first  of  which 
explains  and  analyzes  the  Walschaerts  valve  gear  ;  the  second  takes 
up  designing  and  erection  :  the  third  has  to  do  with  the  actual  work 
of  the  Walschaerts  gear  ;  and  the  fourth  section  is  composed  of  ques- 
tions and  answers  in  the  popular  catechism  style.  The  wide  interest 
at  the  present  time  in  the  Walschaerts  valve  gear,  due  to  its  introduc- 
tion in  American  locomotive  construction,  makes  the  appearance  of  this 
book  timely,  and  it  should  meet  the  wants  of  a  considerable  class  of 
railroad  men  who  are  looking  for  a  practical  work  on  the  subject.  The 
folding  diagrams  with  cardboard  valve  models,  by  which  the  actual 
operation  of  the  valve  under  the  influence  of  the  "Walschaerts  motion 
can  be  studied,  is  a  novel  and  interesting  feature. 
Tools  for  Machinists  and  Woodworkers.  By  Joseph  G.  Horner. 
340  pages.  5V,  x7%  inches,  406  figures.  Published  by  Norman 
W.  Henley  &  Son,  New  York.  .  Price,  $3.50. 
The  object  of  this  book  is  to  comprise  a  general  description  and 
classification  of  cutting  tools,  together  with  modern  instruments  of 
measuring.  It  takes  up  tool  angles,  and  gives  considerable  space  to 
the  conditions  affecting  the  cutting  action  of  woodworking  tools,  in- 
cluding knives,  chisels,  planes,  etc.  Then  follow  scraping  tools,  tools 
related  to  both  chisels  and  scrapers,  percussion  and  molding  t^ols, 
hardening,  tempering,  grinding  and  sharpening  tools^  for  mea«  ■  '  :. 
and  testing,  etc,  Mr,  Horner  is  a  well  know 
technical  subjecc.^||^e  has  done  an  enoi 
work  for  various  "T7 "■  -'-^^  t^rhT.?. -»  -  ■ 
own.  The  work  is  g 
interest  a  large  class  or  ■ 
the  fundamental  principles  c. 
there  is  a  great  deal  of  information  bi  ,aiue  . 
ist,  carpenter  and  other  tradesmen  having  to  do  wltu  -i 
tools  and  tools  of  precision. 
Practical    Lettering.      By    Thomas   F,    Meinhardt,      16   pages, 

inches  bound  in  paper.  Published  by  Norman  W.  Henley  &  a  .u, 
New  York.  Price,  60  cents. 
Ths  work  describes  an  original  system  for  spacing  which  results 
in  a  superior  appearance  of  lettering,  especially  when  of  the  block 
type.  Probably  all  draftsmen  have  noticed  that  uniform  spacing  be- 
tween block  letters  does  not  give  a  good  appearance.  For  example, 
the  letters  H  I  N  in  the  word  "W.iSHINGTON"  will  be  too  close 
together  with  a  uniform  system.  Meinhardt's  system  gives  variation 
in  spacing  for  Gothic  stvie  or  any  variety  of  plain  letters  without 
shade.  The  height  of  the  letter  is  divided  into  16  parts,  and  one  of 
t'hese  parts  is  taken  as  the  unit  of  spacing,  the  chart  giving  the  num- 
ber of  units  to  be  used  between  any  combination  of  letters.  For  ex- 
ample in  the  word  WASHINGTON,  instead  of  using  a  space  between 
H  and  I  corresponding  to  the  width  of  the  main  stem  of  the  I. 
as  would  naturally  follow  with  the  ordinary  system  of  spacing,  the 
space  is  made  four  units  or  twice  the  width  of"  the  stem.  The  work 
is  one  well  worth  the  attention  of  those  interested  in  ornamental  and 
practical   lettering. 

Punches,  Dies  and  Tools  for  Manufacturing  in  Presses.  By 
Joseph  V.  Woodworth.  483  pages  6x9  inches.  702  illustra- 
tions. Published  by  Norman  W.  Henley  &  Son.  New  York. 
Price,  $4.00. 
This  work  is  gotten  up  in  the  same  style  as  Mr.  Woodworth's 
former  book  on  dies — "Dies.  Their  Construction  and  Use.  etc," — and 
is  intended  to  be  a  companion  and  reference  volume  to  accompany 
same.  This  book  devotes  much  attention  to  sub-press  work  which  is 
coming  to  be  of  more  and  more  importance  as  improved  methods  of 
manufacturing  such  machines  as  typewriters,  computers  and  similar 
products  are  developed.  The  sub-press  principle  makes  each  combina- 
tion of  punch  and  die  a  unit  which  may  be  brought  into  use  at  any 
time  without  the  need  of  an  expert  to  set  up  the  press.  Its  general 
use  tends  to  greatly  simplify  press  working,  A  large  part  of  the 
work  has  already  appeared  in  tlio  columns  of  the  trade  papers,  having 
been  contributed  by  various  writers.  The  work  is  therefore  largel.v  one 
of  compilation,  aided  by  the  author's  expert  knowledge  on  the  subject. 
The  l>ook  is  timely  and  is  one  that  should  be  appreciated  by  die- 
makers  and  others  interested  in  modern  methods  of  Interchangeable 
manufacture  of  machine  i>arts. 

Engineering  in  the  United  States.  By  Frank  Foster.  115  pages, 
5%x9  inches.  Published  by  the  University  Press,  Manchester, 
England, 
.  This  book  is  essentially  a  report  made  by  Mr,  Foster,  who  was  a 
tlartside  Scholar  of  the  University  of  Manchester.  Gartside  Fcliolar- 
ships  were  established  in  1902.  being  open  to  certain  university  stu- 
dents to  enable  them  to  travel  abroad  and  study  existing  industrial 
conditions  in  Germany  Switzerland  and  the  United  States.  This  work 
is  an  account  of  Mr.  Foster's  experience  in  the  United  States  and  is 
a  very  readable  and  interesting  work,  although  few  Americans  will 
read  it  and  agree  with  all  that  Mr.  F'oster  has  said.  It  strikes  one 
who  is  well   acquainted  with   American  conditions   that  some   of   Mr. 
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.  a.i  superficial  and  In  some  cases  have  illustrated 
Henry  J.  Utne  is  the  traditional  British  lack  o(  humor,  especially 
i  dilates  on  the  relations  of  superintendents  and  their  men. 
rro'\?  Jr.  the  work  as  a  whole  gives  evidence  of  very  careful  and  sys- 
tematic investigations  of  our  industrial  conditions.  The  writer  not 
only  visited  many  shops  but  worked  in  many  as  an  ordinary  work- 
man for  wages  without  favor,  hence  he  was  "up  against  the  real 
thing." 

Modern  American  Machine  Tools.  By  Prof.  C.  H.  Benjamin,  320 
pages,  5%x9  Inches.  134  Illustrations.  Published  by  Archibald 
Constable"&  Co.,  London. 
This  work  was  compiled  by  Prof.  Ben.iamin.  of  the  Case  School  of 
Applied  Science,  Cleveland.  Ohio,  at  the  instance  of  the  London  pub- 
lishers, for  the  purpose  of  conveniently  acquainting  Europeans  with 
the  general  characteristics  of  the  American  machine  tools.  It  is  con- 
sequently gotten  up  with  this  in  mind  and  Is  a  sort  of  amplified 
catalogue  giving  features  of  the  various  American  lathes,  planers, 
radial  and  upright  drills,  shapers  boring  mills,  milling  machines, 
gear  cutters,  grinding  machines,  key-seaters.  punching  and  shearing 
machinery,  etc.,  with  brief  descriptions  derived  from  the  author's 
knowledge  and  various  catalogues,  together  with  what  has  been  pub- 
lished in  the  technical  press.  The  work  is  gotten  up  in  fairly  good 
style  considering  the  difficulties  of  such  a  work.  A  compilation  of 
this  sort  should  he  of  much  value  to  a  considerable  class,  not  only 
abroad  but  here  as  well,  who  are  desirous  of  being  posted  on  the 
general  characteristics  Of  various  machine  tools  and  to  obtain  the 
matter  in  convenient  form  for  reference.  We  should  expect  that  its 
use  in  certain  engineering  schools  will  follow,  where  It  is  desired  to 
give  the  students  "an  idea  of  the  scope  and  importance  of  the  modern 
American  machine   tool. 

Universal  Dictionary  of  Mechanical  Drawing.  By  George  H. 
Follows.  60  pages,  S  x  11  Inches.  45  cuts.  Published  by  the 
Engineering  News  Publishing  Co.,  New  York.  Price,  $1.00  net. 
This  work  was  suggested  by  the  author's  paper  "Mechanical  Draw- 
ing in  the  Modern  Drifting  Room."  read  before  the  Engineers'  Society 
of  Western  Pennsylvania.  .June,  1002.  The  paper  attracted  much  at- 
tention and  resulted  in  the  contribution  of  a  series  of  articles  to  the 
En/jineering  AVir.s  on  mechanical  drawing  treated  as  a  "language" 
and  presenting  the  work,  in  a  sense  as  a  drawing  dictionary.  These 
articles  and  some  additional  matter  have  been  brought  together  in  the 
present  form  and  treat  the  subject  of  drawing  and  drafting  room 
practice  in  a  manner  different  from  any  that  has  heretofore  been 
employed.  It  is  largely  critical,  giving  examples  of  bad  practice  and 
showing  the  alternative  preferable  practice.  Many  draftsmen  will  be 
slow  to  adopt  some  of  the  suggestions  for  'symbols  for  they  would  be 
talking  in  an  unknown  language  to  the  shop,  and  the  shop  is  the 
place  where  the  drawing  is  to  carry  instruction.  However,  many  of 
the  suggestions  may  be  adopted  slowly — like  simplified  spelling."  In 
addition  to  the  general  text  the  work  contains  considerable  data, 
such  as  unit  chords,  weights  of  round  bar  per  inch  of  length,  dimen- 
sions of  wrought  iron  pipe,  taps  and  reamers,  stock  sizes  of  machine 
bolts,  examples  nt  the  illustrated  specification  type  of  drawing,  ex- 
ample drawing  with  bill  of  material,  etc 


NEW  TRADE  LITERATURE. 

Fdlton  Machine  and  Vise  Co.,  Lowviile,  N.  Y.  Catalogue  of  the 
Reed  universal,  vertical  and  horizontal  swivel  vise.  The  Jaws  and 
both  swivels  are  clamped  with  one  operation  of  the  lever. 

The  New  Era  Mfg.  Co.,  Kalamazoo,  Mich.  Booklet.  "All  About 
Babbitt  Metals,"  containing  valuable  information  for  superintendents 
and  master  mechanics  on  the  subject  of  babbitt  metals. 

The  Cab  Interchange  Mancal,  published  by  McConway  &  Torley 
Co.,  Pittsburg,  Pa.,  and  which  was  reviewed  in  the  December  issue, 
is  sent  free  on  request  to  those  interested.  We  mentioned  the  price  of 
25  cents,  but  the  distribution  is  free. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York.  Form  X  36  entitled 
Rand  "Imperial,"  Type  10.  Air  Compressors  giving  a  detailed  descrip- 
tion of  the  more  important  parts  of  the  compressor  and  containing 
many  half-tone  and  sectional  drawings  of^the  machine. 

T.  R.  Almond  Mfg.  Co.,  83  Washington  Street,  Brooklyn,  N.  Y. 
Pamphlet  describing  Almond  adjustable  electric  lamp  fixtures,  and 
telling  of  some  of  their  varied  uses.  These  fixtures  are  flexible,  being 
constructed  in  a  way  similar  to  the  well  known  Almond  flexible  tubing. 

Joseph  Dixon  Crucible  Co.,  Jersey  City.  N.  J.,  have  published  a 
booklet  calling  attention  to  the  advantages  of  Dixon's  Ticonderoga 
flake  graphite  as  a  cylinder  lubricant  for  air  compressors.  Those 
who  are  interested  in  air  compressors  or  drills  should  obtain  a  copy. 

The  Mark  Flather  Planer  Co.,  Nashua,  N.  H.  Bulletin  No.  7  on 
Flather  planers  describing  and  illustrating  the  different  types.  The 
first  page  contains  a  general  description  of  their  product,  detailed 
specifications  of  which  will  be  submitted  upon  request. 

E.  W.  Bliss  Co.,  5  Adams  Street.  Brooklyn,  N.  Y..  1906  catalogue 
describing  and  illustrating  the  various  dies,  presses  and  special  ma- 
chinery built  by  this  comnany.  It  contains  578  pages,  among  which 
Is  Included  an  alphabetical  index  of  the  subject  matter. 

Geo.  V.  Cresson  Co..  Philadelphia.  Pa.,  have  Issued  catalogue  B 
for  1906  on  power  transmitting  machinery.  It  is  a  cloth-bound  book 
containing  349  pages,  including  many  useful  tables  and  illustrated 
by  excellent  engravings.  A  complete  index  of  the  contents  Is  given 
in  back  of  book. 

The  Abrasive  Material  Co.,  Philadelphia.  Pa.  Illustrated  cata- 
logue for  1907  of  emery  and  corundum  wheels.  Descriptions  of  the 
product  together  with  price  lists  are  given.  The  materials  used  by 
this  company  are  constantly  being  tested  and  thus  a  high  standard 
of  efficiency  Is  maintained. 

The  Hisey-Wolf  Machine  Co..  Cincinnati.  Ohio.,  have  redesigned 
their  line  of  portable  electrical  hand  drills  and.  have  succeeded  in  re- 
ducing the  weight  of  them  considerably.  This  is  a  very  desirable  fea- 
ture In  portable  tools,  as  the  lighter  they  are  the  less  they  will  tire  the 
user  in  handling  them.  The  company  now  have  in  press  a  new 
catalogue  of  their  newly  designed  portable  electrically  driven  drills. 

The  Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridgeport,  Conn. 
New  catalogue  for  1907  treating  of  emery  wheels  and  grinding  ma- 
chinery. The  book  calls  attention  to  the  changes  which  have  been 
made  in  their  former  line  of  grinding  machinery  and  illustrates  other 
lines  recently  brought  out.  A  new  line  of  edge  and  surface  grinders 
Is  being  brought  out  which  is  not  shown  in  this  issue.  Those  Inter- 
ested may  obtain  blueprints  and  prices  upon  request. 

Heinrich  Dreter,  Berlin,  Germany.  Catalogue  (in  German)  of  ma- 
chine tools  and  appliances,  principally  .American.  This  handsomely 
illustrated  catalogue  lists  and  describes  Bullard  boring  mills,  Hendey- 
Norton  milling  machines,  Whltcomb-Blaisdell  lathes,  Newton  milling 
machines,  Cincinnati  tool  grinders,  Morse  grinding  machines,  Garvin 
vertical  milling  machines.  Hartford  automatic  screw  machines,  etc., 
and  several  other  American  machine  tools:  some  foreign  machines  are 
also  Included. 

The  Reeves  Pulley  Co.,  Columbus,  Indiana,  have  sent  us  an  Im- 
pressive list  of  the  large  metal  working  concerns  using  the  Reeves 
variable  speed  transmission.  These  names  include  The  Western  Elec- 
tric Co.,  Chicago  111.:  American  Tool  Works  Co.,  Cincinnati,  Ohio; 
American  Car  &  Foundry  Co.,  Detroit,  Mich. ;  Atlas  Engine  Works, 
Indianapolis.  Ind. :  G.  A.  Gray  Co..  Cincinnati,  Ohio :  Niles  Tool 
Works  Co,,  Hamilton.  Ohio :  Westlnghouse  Electric  &  Mfg.  Co.,  Pitts- 
burg,  Pa.,  and  many  others. 

The  New  Process  Raw  Hide  Co..  Syracuse.  N.  Y.  Catalogue  of 
raw  hide  pinions  giving  a  hint  of  the  difference  between  the  "New 
Process"  and  other  raw  hide  gears.  The  catalogue  contains  a  price 
list  of  pinions  from  2  inches  to  15  inches  outside  diameter  and  1  inch 
to  10  Inches  face.  It  also  contains  a  partial  list  of  prominent  users 
of  the  "New  Process"  pinions.  The  catalogue  is  sent  out  in  a  strong 
manila  "wallet"  which  will  be  found  convenient  for  carrying  papers 
in  the  pocket,  for  which  it  was  designed. 

GiSHOLT  Machine  Co..  Madison,  Wis.  Catalogue  of  the  Gisholt 
universal  tool  grinder,  and  Gisholt  lathes  and  boring  mills.  This 
handsomely  gotten  up  piece  of  advertising  literature  is  principally 
devoted  to  the  Gisholt  grinder  illustrating' the  loss  of  time  and  pro- 
ductive effort  which  follows  the  old  method  of  each  individual  machine 
operator  grinding  his  own  tools.  It  contains  a  reduced  view  of  the 
chart  which  accompanies  each  Gisholt  grinder,  showing  the  correct 
angles  for  grinding  lathe  tools,  and  other  matters  of  interest  to  ma- 
chine shop  managers. 

MANUFACTURERS'  NOTES. 

The  Wm.  W.  Gang  Co.,  Cincinnati,  Ohio,  are  making  extensions  and 
Improvements  in  their  factory  which  will  give  them  about  3,500  square 
feet  additional  floor  space. 

The  Hisey-Wolf  Machine  Co..  Cincinnati  O.,  advise  that  they  have 
received  from  Washington  a  diploma  and  honorable  mention  on  their 
exhibit  of  portable  electrical  drills  and  grinders,  at  the  Liege,  Belgium 
exhibition. 

The  Queen  City  Punch  and  Shear  Co.  are  now  located  at  208-212 
Lawrence  St..  Cincinnati.  O.  and  will  soon  be  ready  with  a  full  line 
of  punches,  shears  and  straightening  and  bending  machines.  Mr.  C.  F- 
Mayer  Is  president  of  the  company  and  C.  F.  Heinss  Is  secretary  and 
treasurer. 

The  Mueller  Machine  Tool  Co..  216  W.  Pearl  St..  Cincinnati. 
Ohio,  have  been  incorporated,  and  the  company  will  erect  a  new  and 
up-to-date  machine  shop  at  Colerain  Avenue,  near  Draper  Street,  to 
accommodate  their  increasing  business.  It  is  expected  that  the  new 
shop  will  be  completed  some  time  next  spring. 

The  International  Railway  Master  Boiler  Makers'  Association  and 
the  Master  Steam  Boiler  Makers'  Association  meet  in  joint  convention 
at  Cleveland.  Ohio.  May  21.  22  and  23..  1907,  to  organize  one  grann 
hody  of  foremen  boiler  makers.  Further  information  may  he  obtained 
from  the  secretary  of  the  latter  association,  Mr.  J.  H.  Smyth,  284 
Totowa   Avenue    Paterson.  N.  J. 

J.  H.  Wagenhoest  &  Co.,  Youngstown,  O..  have  recently  made  the 
following  sales  of  hlueprlntlng  machines  :  Oklahoma-  City  Railway  Co., 
Oklahoma  ;  Ohio  State  University.  Columbus  O.  :  0.  D.  Peters  &  Co.. 
Moorgate  Works,  London,  England:  Grifl3n  Wheel  Co..  Chica.go.  111.: 
.\lvev-Ferguson  Co..  Louisville.  Ky.  ;  New  England  Structural  Co., 
Boston.  Mass. :  Eugene  Dietzgen  Co.,  Chicago.  III. :  American  Steam 
Pump  Co..  Battle  Creek,  Mich. 

The  Billings  &  Spencer  Co.,  Hartford,  Conn.,  have  decided  to 
open  a  Canadian  branch  for  the  manufacture  of  drop  forglngs  and  drop 
forging  machinery.     It  will  be  known  as  the  Canadian  Billings  &  open- 
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Snyder  Celebrated  Upright  Drills 

are  thoroughly  well  made,  rigid  and  powerful,  and  are 
adapted  to  high  class  work.  They  are  furnished  with 
Patented  Tapping  Attachment,  Compound  Table,  also 
square  table  for  extra  heavy  work.  We  build  nothing 
but  Drilling  Machines,  and  by  giving  our  undivided  at- 
tention to  this  one  line,  we  are  enabled  to  produce  a 
high  grade  machine  at  a  reasonable  price. 

"  None  Better  than  the  Snyder. " 

J.  E.  SNYDER  ®  SON,  Worcester,  Mass. 

sizes  20=iii.,  2t-in.,  25-in.,  28=in.,  30-in.  and  36-in. 


MOTOR 
DRIVE 


OUR  NEW  18"  HIGH  SPEED  ENGINE  LATHE 

has  ample  power  and  rigidity  to  use  any  high  speed  steel  to  the  best  advantage. 

F.  R.  REED  COMPANY,    Worcester,  Mass. 

Manning,  Maxwell  &  Moore,  Inc.,  Agents,  85  Liberty  St..  Xew  York. 


Portable  Crank-pin  Turning  Machine 


This  tool  is  vastly  superior  to  the  older  style  machines  used 
for  the  purpose,  and  is  especially  designed  for  overcoming  the 
difficulties  of  returning  lairge  crank-pins.  It  is  light  in  weight, 
strong  and  durable ;  arranged  to  feed  either  way  and  will  do  its 
work  quickly  and  accurately. 

Sc)iil  for  Catalogue  describing  this  and  other  tools. 

(L.  B.  Flanders  Machine  Works) 

H.  B.  UNDERWOOD  &  CO. 

1025  Hamilton  Street,  PHILADELPHIA,  PA. 
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THREAD 
MILLING 

THe  latKe  cannot  compete  in  accuracy,  finisK  and  output. 

Send  us  samples  of  your  work  and  we  will  promptly  furnish  estimates  on  time  required  to  produce 
duplicate  pieces  on  the  Thread  Milling  Machine. 


Pratt  &  Whitney  6x14  Thread  Milling  Machine. 

For  the  rapid  and  economical  production  of  all  kinds  of  screws,  worms,  lead  and  feed  screws  and 
spiral  gears.  Built  in  si.\  sizes  which,  with  samples  of  work,  are  illustrated  in  our  Thread  Milling 
Machine  Book. 

HIGH  SPEED  DRILLS 


Superior  quality,  uniform  temper.     Made  in  all  sizes.     Write  for  Small  Tool  Catalogue. 

Pratt  ®.  Whitney  Company 

HARTFORD,    CONN..    U.S.A. 

Offices-New  York,  III  Broadway.  Boston,  Oliver  Bldg.  Philadelphia,  2ist  and  CallowhiU  Sts.  Pittsburg,  Pa.,  Fnck  Bldg.  Chicago,  46  So.  Canal  St. 
5t.Loals,  Mo.,  516  No.  3d  St.  Birmingham,  Ala.,  Brown-Marx  Bldg,  Agents  for  Canada,  The  Canadian  Fairbanks  Co.,  Ltd.,  Montreal,  Toronto,  Win- 
■■peg  and  Vancouver.  London,  E.  C,  Buck  &  Hickman,  Ltd.,  2  and  4  Whitechapel  Road.  London.  S.  W.,  Niles-Bement-Pond  Co.,  23-25  Victoria  St. 
Copenhagen,  Denmark.  V.  Lowener.  Stockholm,  Sweden,  Aktiebolaget  V.  Lowener.  Paris.  Fenwick  Freres  &  Co..  S  Rue  de  Rocrov,  Agents  for  France, 
IM^am  and  Switzerland.    Japan,  F.  W.  Home.  70-C  Yokohama.    Italy,  Stussi  &  Zweifel,  8  Via  Dante,  Milan. 
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NILES 

BORING   MILLS 


Twenty-five  sizes,  from  SO-in.  to  30-ft.  saving. 
R.eadily  converted  from  belt  to  motor-drive  or  tKe  reverse. 


lOO-inch  Niles  Heavy  Boring  and  Turning  Mill  with  4=Jaw  Universal  Chuck  Table. 

Table  has  a  wide  flat  annular  bearing  near  its  circumference  eliminating  tendency  to 
wedge  under  heavy  cuts  or  to  lift  table  under  side  cuts.  A  lower  step  bearing,  run- 
ning in  oil,  enables  the  table  to  be  raised  off  its  annular  bearing  when  running  at  high 
speed.     Each  bar  has  independent  counterweight.     Bearings  are  bronze  bushed. 

NILES  -  BEMENT  -  POND  CO. 

TRINITY  BUILDING,  HI  BROADWAY,  NEW  YORK 

OPFICES-Boston,  Oliver  Bldg.  Chicago,  Western  Union  Bldg.  Pittsburgh  Frick  Bldg  St.  Louis  5.6  No  Third  St.  Philadelphia  2ist^^^^^^ 
lowhiU  Sts.  Birmiighara,  Ala.,  Brown-Marx  Bldg.  London,  23-25  Victoria  St  S.  W.  Agents  for  Canada,  The  Canadian  Fa  rbanks  Co_,  Ltd.- Mon 
il,  Toronto,  Winnipeg  and  Vancouver.    Agents  for  California,  Nevada  and  Arizona,  Harron,  Rickard  &  McCone,  436  Market  St.,  ban  Francisco. 


Callowh 

treal 

Japan,  F.  W.  H 
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24"  Patent  Headstock  with  15"   diameter  Driving  Pulley  for  6/4    Belt.     Double  Back-geared,  automati- 
cally oiled  spindle,  sleeve  and  back-gear  bearings,  (ring  oilers  shown,)  40  thread  and  feed 
changes  made  while  lathe  is  running    1 8  speeds  in  good  progression. 


Six  open  belt  speeds  secured  through  67'  driving 
belt  over  1 3"  diameter  driving  pulley,  giving 
maximum  belt  contact  for  all  speeds;  massive 
gearing. 

THAT  MEANS  POWER. 

No  Belt  Pull  on  spindle.  Belt  never  shifted. 
Ring  oiled  bearings. 

THAT  MEANS  ECONOMY  IN  LIFE  OF 
MACHINE  and  COST  OF  OPERATION. 


The  Lodge  &  Shipley  Machine  Tool  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Canadian  Agents— H.  W.  Petrie,  Toronto,  Ont.  EUROPEA^  AGENTS-Alfred  H.  Schutte,  Cologne,  Paris,  Brussels,  Barcelona,  Milan. 
C.  W.  Burton,  Griffiths  &  Co..  London.  V.  Lowener,  Copenhagen,  Stockholm,  Christiania.  R.  S.  Stokvis  &  Zonen,  Rotterdam.  Schuchardt 
»  Schutte,  Berlin,  Vienna,  St.  Petersburg.  Werner  Hull,  Helsingfors,  Fmland.  OTHER  AGENTS-Bevans  &  Edwards. Melbourne,  Australia. 
Richardson  &  Blair,  Wellington,  New  Zealand.    Adolfo  B.  Horn,  Havana.    W.  F.  McKenzie,  Mexico  City,  Andrews  &  George,  Yokohama. 
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Betts   MacKine   Company 

Wilmington,  Del.,   U.  »S.  A. 


MAKER.S   OF 


Heavy  MacHine  Tools 

FOR   HIGH   SPEED   STEEL 


Illustration  shows  the  new  BETTS  io-i6ft.  Extension  Boring  and  Turning 
Mill,  with  Patent  Auxiliary  Cross  Rail  and  Independent  Adjustable  Spindle 
Head,  for  the  extension  boring  and  facing,  as  arranged  with  motor  drive  for 
the  N.  P.  Pratt  Laboratory,  Atlanta,  Ga. 

Vertical  Boring  Mills      Horizontal  Boring  Machines 
blotters      Planers      Tire  Mills       Floor  Borers       E-tc. 
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Up- 
to-date 
Boring' 
Mills 


Sizes  from  30"  to  61". 
All  strong,  rigid  mach- 
ines; compact,  convenient 
and  self-contained  and 
do  not  require  an  expen- 
sive foundation. 


The  Forty-two  Inch  Boring  and  Turning  Mill,  as  illustrated, 
shows  motor  driven  machine,  with  POWER  RAPID  TRA- 
VERSE. It  is  noted  for  the  rapidity  and  accurac)-  with 
which  it  will  turn  out  the  work. 

The  table  is  42"  in  diameter,  is  powerfully  geared  and  has 
ten  changes  of  speed;  five  with  back  gears  and  five  without. 
Back  gears  can  be  changed  by  means  of  a  lever,  without  the 
use  of  a  lock  nut.  Table  can  be  stopped  instantly  by  means 
of  a  band  brake,  operated  by  foot  pedal  placed  at  side  of  ma- 
chine, convenient  to  operator.  Machine  is  built  with  one  turret 
and  one  swivel  head,  with  POWER  RAPID  TRAVERSE  to 
each  head.  Each  head  is  entirely  independent  in  its  move- 
ments and  can  be  brought  to  the  center  for  boring.  There  are 
fifteen  changes  of  feed  which  are  positive.  All  the  improved 
features  are  incorporated  in  this  machine,  which  make  a  truly 
RAPID  PRODUCTION  BORING  MILL.  Can  be  fur- 
nished with  two  swivel  heads  and  with  belt  or  motor  drive  as 
preferred. 

Further  detailed  information  will  be  gladly  given  upon  request. 

Baush  Machine  Tool  Company 

SPRINGFIELD,   MASS.,   U.  S.  A. 

Agents— Manning,  Maxwell  &  Moore,  Inc.,  Xew  York,  Chicaifo,  Cleveland,  Philadelphia,  Pittsburg,  Boston,  St.  Louis. 
DeFries  &  Cie,  Akt.  Ges.  Dusseldorf,  Berlin.    DeKries  &  Cia,  Foro  Bonaparte  54-56,  Milan,  Italy. 
Selig,  Sonnenthal  &  Co.,  Ix>ndon.     Hugo  Tillqtiist,  Stockholm.     Alfred  H.  Schutte,  Brussels.     Takata  &  Co.,  Japan. 
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16-INGH  QUICK  CHANGE  GEAR  LATHE 

A  particularly  profitable  machine  for  the  modern  shop,  built 
to  withstand  the  strain  of  high  speed  steels  and  powerfully 
driven.  Back  geared  9.25  to  i,  power  cross  and  length 
feed  to  the  tool,  non-interfering  reverse  in  the  apron.  This 
lathe  has  an  unlimited  range  of  threads  and  feeds ;  there  are 
feeds  for  chasing  all  standard  threads,  right  or  left-hand, 
and  extra  gears  can  be  supplied  for  any  special  thread  de- 
sired. Direct  dn\e  from  spindle  to  lead  screw  or  feed  rod; 
cluster  can  be  cut  out  entirely,  driving  screw  direct  with 
ordinary  change  gears;  automatic  stops  for  feeds;  adjust- 
ment provided  admits  of  correctly  meshed  gears  in  case  of 
wear.  All  parts  are  easily  accessible,  there  is  one  lever  for 
all  threads,  the  screw  is  not  in  motion  except  for  screw 
cutting.     Screw  cutting  and  feeds  without  removing  a  gear. 

Write  for  latest  Catalogue.    Lathes  from  14"  to  42"  swing. 

The  Bradford  Machine  Tool  Co. 

CINCINNATI,   OHIO 

Agents— Vandyck  Churchill  Co.,  New  York  and  Philadelphia,  Eastern  Agents.  Pacific  Tool  and  Supply  Co.,  San  Francisco,  Cal.,  Agents 
for  Pacific  Coast.  F.  W.  Home,  Yokohama.  Agent  for  Japan,  China  and  the  Far  East.  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham, 
Glasgow,  Newcastle-on-Tyne.  Schuchardt  &  Schutte,  Berlin,  V'ienna,  Stockholm,  St.  Petersburg.  Alfred  H  Schutte,  Cologne,  Brussels, 
Liege,  Paris,  Milan,  Bilbao,  Barcelona. 
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Milwaukee  Millers  Reproducing 

Themselves 


No.  3-B  Plain  Milling  No.   1-A  Saddle 


Diameter  of  largest  cutter 7" 

Diameter  of  smallest  cutter 3j^' 

Number  of  cutters 7 

Averasre  amount  of  stock  removed ^-12' 


Total  width  of  cut 12" 

Length  of  cut 20" 

Material Cast  Iron 

Time  per  piece,   including   chucking 10  min. 


These  Milling  Machines  are  proving  e.xtremely  popular, 
especially  the  Manufacturing  Type,  as  they  are  self-con- 
tained, self-oiling,  have  no  overhead  belts,  are  extremely 
simple,  easy  to  handle,  have  great  power  and  stiffness  and 
are  given  the  preference  by  piece  workers  wherever  there  is 
a  choice  between  them  and  other  Millers  in  use  in  the  same 
factory. 

We  can  give  numerous  references  from  users  who  have 
from  one  to  over  a  hundred  in  use. 


KEARNEY  a  TRECKER  CO.,  Milwaukee,  Wis. 

MANUFACTUR.ER.S 

HILL,  CLARKE  &  CO.,  Agents,  Boston,  New  York,  Chicago,  Philadelphia  and  St.  Louis. 
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Our  No.  3  Machine 


Automobile  Cylinders  and  Cases  can  be  bored 
and  faced  more  rapidly  with  this  machine  than 
by  any  other  method  known. 

We  also  arrange  the  No.  3  Machine  especially  for 
aluminum  cases — try  it  if  you  want  speed. 

Another  tool  is  our  Radial  Drilling  and  Boring 
Machine  for  boring  cases,  using  a  fixture.  Well 
made,  powerful,  a  little  better  than  any  other  tool 
of  the  kind,  and  as  carefully  built  as  all  our  work. 


The  Binsse  Machine  Co. 

NEWARK,  NEW  JERSEY 


Agents  :  Chas.  Churchill  &  Co.,  London 


J.  L.-iMBERCIER  &  Co.,  GENEV.4,  SWITZERLAND 


FOREIGN  MACHINERY  MERCHANTS. 


BELGIUM. 


FRANCE. 


HOLLAND. 


FENWICK  FRERES  &  CO., 

168,  Rue  de  Brabant.  Brussels. 
AMERICAN  MACHIXERY  AND  TOOLS. 

ALFRED  H.  SCHUTTE, 

5,  Vieux-Marche  aux  Grains.  Brussels. 
MACHIKERT  AND  TOOLS. 

FENWICK  FRERES  &  CO  , 

7.  Avenue  Blonden,  Liege. 
AMERICAN  MACHINERY  AND  TOOLS. 

ALFRED  H.  SCHUTTE, 

3,  Rue  de  la  Cathedrale.  Liege. 
MACHINERY  AND  TOOLS. 


DENMARK. 


NIENSTAEDT  &  CO.,  Copenhaeen. 

DEALERS  IN  AMERICAN"  MACHINERY  AND  TOOLS- 
are  open  to  enter  into  correspondence  with  first-class 
American  firms,  with  a  view  to  representing  them  in 
Denmark,  and  request  price  lists  of  machinery  and  of 
all  recent  mechanical  i 


SCHUCHARDT  &   SCHUTTE, 

4.  Jernbanegade.  Copenhage: 
MACHINERY  AND  TOOLS. 


ENGLAND. 


RICHARD  LLOYD  &  CO  , 

Steelhouse  Lane,  Birmmgham. 
IMPORTERS  OF  AMERICAN  MACHINERY,  TOOLS 
AND  ENGINEERING  SPECIALTIES. 
Established  1856.    Cable  Address,   "Cogs,"  Birming- 
ham.   Lieber's  and  ABC  Codes. 

ALFRED    HERBERT,    Ltd.,  Coventry. 

LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  ALL  DESCRIPTIONS. 
Showrooms;     London,    Manchester.     Glasgow     and 
Coventry.     Cable:   "Lathe.  Coventry."    Codes;   Lieb- 
er's,  ABC  5th  edition,  and  private. 

BUCK  &  HICKMAN,  Ltd., 

2  and  4,  Whitechapel  Road,  London. 
TOOLMAKERS.  ENGINEERS  AND  IMPORTERS 
of  High  Class  American  Machmery,  Tools  and  Sup- 
plies.   Telegrams  and   Cables.   "Roebuck.   London.." 
Lieber's  and  ABC  Codes  used. 

C    W.  BURTON,  GRIFFITHS  &  CO  , 

Ludgate  Square,  Ludgate  Hill,  London.  E.  C. 
IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 
ABC  and  Lieber's  Codes  used.    Telegrams. 
"Hibou."  London. 

CHAS.  CHURCHILL  &  CO.,  Ltd., 

9  to  15,  Leonard  St.,  London,  E.  C. 

THE  PIONEERS  OF  AMERICAN  TOOL  TRADE 

IN  GREAT  BRITAIN. 

Established  1865.    Large  warehouses  in  Birmingham, 

Manchester,   Newcastle-on-Tyne.   Glasgow.     See   ad- 

1  this  journal  for  agencies. 


GEORGE  HATCH,  Ltd., 

20-21.  Queenhithe.  Upper  Thames  St..  London,  E.  C. 
IMPORTERS  OF  MACHINE  AND  HAND  TOOLS,  EN- 
GINEERING SUPPLIES.    SPECIALTY;  NEW  TOOLS. 


C.  LINDLEY  &  CO., 

34,  Englefield  Road.  London,  N. 
Beauvoir  "Works,  Luddenden.  S.  O.  Yorks. 
SMALL  TOOLS  AND  ENGESTEERS   SUPPLIES. 


LUDW.  LOEWE  &  CO.,  Ltd., 
30-32  (opposite  109}  Farrmgdon  Road,  London.  E.  C. 
MERCHANTS  ANT)  IMPORTERS  OF  HIGH  CLASS 
MACHINERY  AN^D  TOOLS. 


CHARLES  NEAT  &  CO., 

112,  Queen  Victoria  St..  London,  E.  C. 
AMERICAN  MACHINERY  MERCHANTS. 
Telegrams,  "Napthotic,"  London.    Lieber's  Code. 

J.  B.  STONE  &  CO  , 

135,  Fmsbury  Pavement,  London,  E.  C. 

IMPORTERS  OF  AMERICAN  WOOD-WORKING 

MACHINERY. 

Specialties.  New  and  Improved  Machines  and  Tools. 

Established  1890.    Cable  Address,  Sightseer.  London. 

Western  Union  and  ABC  Codes. 

SCHUCHARDT  &  SCHUTTE, 

34.  Victoria  St.,  'Westminster,  London. 
MACHTNERY  AND  TOOLS. 

HENRY  KELLEY  &  CO.. 

25,  PaU  Mall,  Manchester, 
AMERICAN  MACHINERY  AND  TOOLS. 
Telegrams,  "Advantage,  Manchester."    Lieber's  Code. 


EDGAR  BLOXHAM,  M.  I.  E.  E., 

offices  and  Show-rooms.  12,  Rue  du  Delta,  Paris. 
IMPORTER  OF  AN"D  DEALER  IN  AMERICAN  MA- 
CHINERY. TOOLS  ANT)  SUPPLIES. 
Telegrams.  Bloxham-Paris.      Code.   "Western    Union. 
Cash  payment  agamst  delivery  in  New  York. 

PH.  BONVILLAIN  &  E.  RONCERAY. 

Main  Office  ;  9-11,  Rue  des  Envierges.  Paris. 
ENGINEERS.  IMPORTERS  OF  AMERICAN  TOOLS. 
Branches;  Dusseldorf-Rath-Germany ;  Turin.  48  Via 
Sacchi,  Italy;  Leeds.  Albion  "Works.  England;  Barce- 
lona. Concejo  de  Ciento.  Spain.  Cable:  Bonvillain. 
Paris.    Lieber's  and  ABC  Codes. 

PEN'WICK  FRERES  &  CO., 

8.  Rue  de  Rocroy,  Paris. 
AMERICAN  MACHIN-ERY  AND  TOOLS. 
Branches  or  Representatives :    Liege,  Brussels,  Milan. 
Zurich.  La  Chaus-de-Fonds,  Barcelona.  Madrid. 

H.   GLAENZER  &  PERREAUD, 

1,  Avenue  de  la  Republique,  Paris. 
IMPORTERS  OF  AMERICAN  MACHINERY 
and  Mechanical  Supplies.  Agent  for  the  Niles  Tool 
Works  Co..  Geo.  F.  Blake  Mfg.  Co..  etc.  Lieber's  Code. 
Al  Code.  ABC  Code-  Caole  Address,  Blakeniles, 
Paris.    New  York  Office.  26-28  "Washington  Place. 

ALFRED   HERBERT,   Ltd., 

47.  Boulevard  de  Magenta,  Paris, 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF   At.T.  DESCRIPTIONS. 
Cable;    "Hexagon.   Paris."     Codes;    Lieber's.  ABC 
5th  edition  and  private. 

ALFRED  H.  SCHUTTE, 

85.  bis  Rue  Reamur,  Paris. 
MACHINERY  AND  TOOLS. 


GERMANT. 


HEINRICH  DREYER, 

Kaiser  "Wilhelmstr.  1.  Berlin. 
IMPORTER  AMERICAN  MACHINEEY. 

HANS  RICHTER,  Berlin. 

IMPORTER  OF  AMERICAN  MACHINERY  AND  TOOLS 
Telegrams  ;  Impulsus.    Lieber's  and  ABC  Codes. 

SCHUCHARDT  &  SCHUTTE, 

IMPORTERS  OF  MACHDvE  TOOLS. 

Berlin,  Vienna,  London,  Stockholm,  Shanghai, 

Copenhagen.  St.  Petersburg. 

New  York  office ;  136  Liberty  Street. 

E.   SONNENTHAL,  Jr.,  Berlin-Cologne. 

IMPORTER  OF  AMERICAN  MACHINERY  ANT) 

SMALL  TOOLS. 

ALFRED  H.  SCHUTTE, 

MACHINERY  AND  TOOLS. 

Cologne,  Germany;   Brussels,  Liege.  Belgium;  Paris. 

France    Milan,  Italy ;  Bilbao,  Spain. 

New  York  Office :  26  Cortlandt  Street. 

FRANZ   KUSTNER,  Dresden,  N. 

AMERICAN  MACHINERY  TOOLS  AND    SUPPLIES. 
Cable  ;  Ambition-Dresden.    Lieber's  and  ABC  Codes. 

DE  FRIES  &  CIE,  Akt.  Ges,,         Dusseldorf 
Berlin.  Stuttgart.  Vienna.  Paris.  Milan.  Barcelona. 
IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 


M.  KOYEMANN,  Dusseldorf. 

IMPORTER  OF  AMERICAN  MACHINT:  TOOLS. 


HOLLAND. 


Ls:  N.  ALTA  &  CO.,  Amsterdam. 

ENGIN'EERS  ANT)  IMPORTERS  OF  MACHIN-ERY. 

LANDRE  &  GLINDERMAN,  Amsterdam. 

ROYAL  MACHINERY  STORES. 

Engineers  and  Importers  of  Machinery  and  Tools. 

PECK  &  COMPANY,  Amsterdam. 

IMPORTERS  OF  AMERICAN  MACHINERY. 

Tools,  Factory  Supplies.    Lieber's  and  ABC  Codes. 

FRED.   STIELTJES  &  CO,,  Amsterdam. 

BNGIKEERS  AN"D  IMPORTERS  OF  AMERICAN 

MACHINERY. 

H.  G.  AIKEMA  &  CO.,  Rotterdam. 

ENGrN"EERING  AGENTS  AND  MERCHANTS. 
Importers  of  American  Machmery  and  Tools. 

HANDELMAATSCHAPPY  VAN 
R.  S.  STOKVIS  &  ZONEN,  Rotterdam. 

MECHANICAL  ENGIN^EERS. 
Technical  Department  II.    Headquarters  for  Ameri- 
can Machmery.     Metal  and  "Wood  Working  Machmery. 
Established  1847.    Telegraphic  Address,  "Metalllcus," 
Rotterdam. 

SPLIETHOFF,  BEEUWKES  &  CO., 

Rotterdam. 
ENGINEERINQ  AGENTS  AND  MERCHANTS. 


VAN  RIETSCHOTEN  &  HOUWENS, 

Rotterdam. 
HEADQUARTERS  FOR  AMERICAN  MACHINEBT 
1  Holland.    Cable;  "Machinery  "  Codes  used    ABC, 
**"  -^'--       '■   ■      ■    ;  Atlantic  Cable  Directory, 


4th  edition ;  Liebe 

■WYNMALEN  &  HAUSMANN,      Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 

Glashaven.    4-14      Established  1875.     Special  Tools 

Metal  and  "Wood  "Workmg  Machinery. 

AUSTRIA-HUNGARY. 

SCHUCHARDT  &  SCHUTTE, 

vii.  Breitegasse  17,  Vienaa. 
MACHTNERY  ANT)  TOOLS, 

ITALY.  ~ 

GRIMALDI  &  C,  Casella  320.  Genera. 

AMERICAN  MACHIN"ERY  AGENTS. 
Branch  house  in  Milan.  Italy. 

DE  FRIES  &  CO  ,  Foro  Bonaparte  56.  MDan. 

IMPORTERS  AMERICAN  MACHINERY  AND  TOOLS. 

ALFRED   HERBERT,  Ltd.,  ' 

4.  Via  Vittor  Hugo.  SDlaii. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  AT.T,  DESCRIPTIONS. 
Cable;  "Herbert.  Milan."    Codes;  Lieber's.  ABCSth 
edition,  and  private. 

CARLO   NAEF, 

Via  Alessandro  Manzoni.  31.  Milan 
Desires  to  represent  in  Italy  manufacturers  of  sL 
kmds  of  American  Machinery  and  Tools. 

ALFRED  H.  SCHUTTE,      Via  Spiga  52.  soiai 

MACHINERY  AND  TOOLS. 

STUSSI  &  Z"W"EIFEL,  Via  Dante  8.  Milai 

IMPORTERS  OF  AMERICAN  MACHINERY. 

VAGHI,  ACCORNERO  &  CO., 

MACHINE  TOOLS.  Via  Boccaccio  4.  HUan. 

INGR.  A.  BALDINI  &  CI.  Pontedere 

IMPORTERS  OF  AMERICAN  MACHINES  ANT)  TOOLS 


JAPAN. 

ROKU-ROKU  SHOTEN, 

5  Motosukiyacho.  Sanchome.  Tokyo. 

AMERICAN  MACHINERY  AND  TOOLS,  STEAM 

SPECIALTIES. 

"We  solicit  correspondence  with  American  firms,  price 

lists  of  machinery,  and  recent  mechanical  inventlooB- 

ALFRED  HERBERT,  Ltd,, 

224,  Yamashita-Cho,  Yokohazna. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV. 
ING  TOOLS  OF   ATT.  DESCRIPTIONS 
Cable:  "Lathe,  Yokohama."    Codes:  Liebers,  ABC 
5th  edition,  anti  private. 


NORWAY. 


J.  S,  COCK,  ChristiaDla 

AMERICAN  TOOLS  ANT)  ENGIN'EERS'  SUPPLIES 
Consulting  Engineer.    Sales  of  mines  and  prospects 
negotiated.    Buying  agent  for  foreign  capitalists. 


RUSSIA. 


SCHUCHARDT  &  SCHUTTE, 

Newski  Prospect  U,  St.  Petersbtug. 
MACHCJERY  AND  TOOLS. 

GREGOIRE  WEINBERG  &  CO.,  Enrr8, 
Newsky  Prospect,  47-1  St.  Petersburg 
MACHINERY  ANT)  TOOLS,  HOISTS 
and  Hydraulic  Machinery.   Cable  Address,  "Greweco 


SWEDEN. 


SAM  LAGERLOF'S  MACHINE-BUREAU 

Stockboltn. 
SPECIALTY  ;    MACHLNT:  TOOLS 
Cable,  "Machinlagerlof "    ABC  and  Liebers  Code 

SCHUCHARDT  &  SCHUTTE, 

Vasagatan  N,  R.  24.  Stockholm- 
MACHINERY-  ANT)  TOOLS. 

SWITZERLAND. 

EUG.  SOLLER,  »«»" 

AMERCAN  MACHINE  TOOLS  AND  SUPPLIES- 

J,  LAMBERCIER  &  CIE,  Geneva 

IMPORTERS  OF  AMERICAN  MACHIN-ERT. 

Technical  Appliances.  ^^^^^ 

SPOERRI  &  CO.,  2""'* 

ENGECEERS  AND  IMPORTERS  OF  aACBISSBI 

THE  AMERICAN  MACHINERY  IMPORT 
OFFICE,  24,  TVeinbergstrssse,  Zoncb. 
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HENDEY 


Friction  Clutch 
Driven  Pillar 


SHAPERS 


Will  plane  to  a  line. 

Ram  is  driven  by  double 
train     of    gearing,     giving 

Constant  Speed,  Constant 
Power,  Full  Lenitth  of 
Strohe. 

Stroke  of  ram  can  be  quickly 
changed  to  any  length  and 
position  while  in  motion,  sim- 
ply by  moving  reversing  dogs 
to  necessary  position  on  ram. 


Micrometer  adjustment 
on  cutting  stroke  for  fine 
variation  in  length  of 
forward  travel. 

Made  in  15",  20",  24" 
and  28"  stroke. 

24"  and  28"  shapers 
have  power  down  feed. 


^he  Hendey  Machine  Co.,  Torrington,  Conn.,  U.S.A. 

>e"N.T  ^PKM!To^''anri!,l^i°8o^^i^vL^  ^°°"'w '=ii^BTj°'"'';?°l*?°'  PWladelphia,  Pittsburg  and  Chicago.  Syracuse  Supply  Co.,  Ltd.,  Syra- 
~o  St  i  o,,^  « m.-^S  r?  r  P^X  ^^'^  ,_''°  ^™°'='^'=°-  W.  M.  Pattison  Machinery  Co.,  Cleveland.  R.  V.  Whitacre  &  Co.,  St  Paul  Minn  T  W  Wrirtt 
:,  Detrou"  mch^Tob'ert  Gl?dL^°*  Son'^T'if,'  ^t  r^'  ?•  °^^'^  *^'"='^'°^  Co.,  Rochester,  N.  Y.  J.  L.  Osgood,  Buffalo. '  Strong  Car?rsie  ^  Hammond 
Ian  for  Italy  Schuohlrdt&Soh.^ttS^H^^v-''''''  ^l^^lfi  European  AoENXS-Chas.  Churchill  &  Co.,  London,  for  Great  Britkin.  Stussi  &  Zweifel, 
iiaiy.     acnuohardt  &  Schutte,  Berhn,  Vienna,  Stockholm,  St.  Petersburg.    A.  H.  Schutte,  Cologne,  Brussels,  Paris,  Milano,  Barcelona. 
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"AMERICAN" 

TOOLS  ARE  NOTED  FOR  THEIR  GREAT 
PRODUCTIVE  CAPACITY 


l4-in.  to  62-in.  Swing. 

'AMERICAN"   Quick-Change-Cear    Lathe 

(Cone  Pulley  Drive. > 


DURABILITY 


I  4  to  62-in.  Swing. 

"AMERICAN"  "Patented"  Ceared-Head  Lathe. 

'Single  Pulley  Drive.) 


SIMPLICITY 


2!^-ft.  to  7-ft.  Arm. 
"AMERICAN"  Plain   Radial    Drill. 
Holds    Record    for   Rapid    Drilling 


i      ACCURACY 


l6-in.  to  28-in.  Stroke. 

'AMERICAN  "  Back  Geared  Shaper. 

A  Marvel  for  Heavy  Duty. 

A  Manufacturing  Tool. 


22-in.  to  72-in.  Between  Housings. 
"AMERICAN"  Planer,  Built  with  1 ,  2  or  4  Cut- 
ting Speeds  in  both  Standard  and 
Widened  Patterns. 


"AMERICAN  "  TOOLS  hold  the  record  for  PRODUCTION.  Increase  your  OUTPUT  without  increas- 
ing your  operating  expenses.  Will  STAND  UP  under  continuous  HARD  SERVICE  of  MODERN 
METHODS.    They  are  built  for  FAST  SPEEDS  and  HEAVY  FEEDS.  ^— .-.^  "u"  u —  o«»ww 


Catalog     K"  Now  Ready. 


BELT  OR  ELECTRIC-MOTOR  DRIVE- 


THE  AMERICAN  TOOL  WORKS  COMPANY 

300  to  350  Culvert  St.,  CINCINNATI,  0.,  U.  S.  A. 


February,  1907 
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^HEftBAMAN  &  SWITH  CO. 

PROVIDENCE,  R.I. .U.S.A. 


Chas.  Churchill  &  Co.,  London,  England. 


Fenwick  Freres  &  Co.,  Paris,  France.        ->* 


Ludw.  Loewe  &  Co.,  Berlin,  Germany. 


^^l 
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The  Co^  Reducing  Possibilities  o| 

to  Every  Shop  Owneii 

An   assured   saving  of  from    50 
per  cent,  to  80  per  cent,  on  duplicate 
lathe  work,  holding    70  per  cent,  as 
a  safe  average,  is  worth  the  speediest 
investio^ation,    and  when   a  machine 
will   turn   out  the    best  work  every 
day  and  all   day  at   such   a  ratio  of 
cost  cutting;,  the  economv  of  its  in- 
stallation  is  self  evident.     The  very 
presence  of  a  Flat  Turret  Lathe  in  the 
shop    argues 
progress  and 
modern  prac- 
tice and  sets 
a  standard  for 
other  lines  of 
work. 

Its  ad- 
aptability to  a 
wide  range  of 
work  is  an- 
other advan- 
tage; changes 
from  one  class 
of  work  to  another  are  easily  and  quickly  made ;  there  is  no  waiting 
for  special  tools,  with  its  universal  outfit  of  tools,  it  is  ready  at  any 
time  to  make  any  piece,  any  shape,  any  size  within  the  working  di- 
mensions, without  delay  or  difficulty  of  any  sort.  Morever,  the  econ- 
omy of  the  Flat  Turret  Lathe  is  apparent  even  where  lots  as  small  as 

Springfield,  Vermont,  U.  S.  A.  JonCS    &    LamSOI 

Germany,  Holland,  Belgium,  Switzerland,  Austria-Hungary,  M   Koyemann,  Cliarlottenstrasse,  ii;  Dusseldorf,  Germany. 


February,  1907. 
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e  Flat  Turret  Lathe  will  Appeal 
id  Superintendent 

6  or  8  pieces  only  are  to  be  produced.  The  CROSS  SLIDING 
HEAD  is  a  distinctive  point  and  a  point  of  vantage.  This  head 
is  securely  gibbed  to  guideways  running  across  the  machine,  giv- 
ing the  work  carrying  spindle  a  cross  feed  relative  to  the 
turret — or  in  other  words,  provides  a  cross  feed  for  every  tool, 
an  arrangement  which  results  in  incalculable  time  saving  not  only 
for  chuck  work,  but  for  many  other  kinds  of  work.  The  cross 
feed  has  ten  stops 
and  the  turret 
twelve  stops.  Tur- 
ret turns  automa- 
tically to  position 
required,  skipping 
other  positions. 
The  single  dri\'e 
receives  power  at 
a  constant  speed 
in  one  direction 
and  all  necessary 
changes  of  speed 
are  obtained  by  an 
arrangement  of 
gears  and  clutches. 

A  WORD  ABOUT  SIZES: 

The  Flat  Turret  Lathe  is  now  made  in  two  sizes,  2  x  24  and  3  x  36, 
handling  respectively  bar  work  up  to  24  inches  and  36  inches,  and 
chucked  work  to  1  2  inches  and  1 4  inches.  We  shall  be  glad  to  estimate 
the  saving  possible  on  your  work. 

achine  Company,  OueenVidoriaSt,  London,  E.C. 

■ance  and  Spain,  Ph.  Bonvillain  and  E.  Ronceray,  9  and  11  Rue  des  Envierges,  Paris,  France.     Italy.  Adler  &  Eisenschitz,  Milan,  Italy. 
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Schumacher  &  Boye 

^ENQNE  LATHES^ 


Thirty-inch  Double  Back  Geared  In^antaneous  Change  Gear  Engine  Lathe 

Schumacher  &  Boye 

ENGINE  LATHES 

CINCINNATI,  OHIO,  U.  S.  A. 

Ph.  Bonvillain.  9  Rue  des  Envierges,  Paris,  France.    Ludwig  Loewe  &  Co.,  Hutten-Strasse,  17-20,  Berlin,  Germany. 
Buck  &  Hickman,  2  and  4  Whitechapel  Road,  London,  E..  England.    Takata  &  Co.,  Japan. 


TheD.(aH.OpeiiSidePlaiier 

The  patented  (No.  472804 — 1892)  feature  of  a  Right  Angle 
Cross  Beam  with  a  downwardly  projecting  leg,  and  the  Side 
Head  mounted  thereon,  gave  to  THE  OPEN  SIDE  PLANER 
its  rigidity,  and  made  it  the  efficient  and  valuable  tool  it  is  todav. 


Tlie  Detrick  ®,  Harvey  MacHine  Company 

Manufacturers  of 

The  Open  Side  Iron  Planers,  Horizontal  Drilling, 
Boring  and  Milling  Machines,  Threading  and  Tapping  Machinery, 

Special  Machinery 

Baltimore,   Maryland,  U.  S.  A. 

Foreign  Represent.\tives— Charles  Churchill  &  Co.,  London,  Eng.     Ludwig  Loewe  &  Co.,  Berlin    Germany. 
Ing.  Vaghi.  Accornero  &  Co.,  Milan,  Italy. 
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Vertical  Turret  Lathe 


They  Must 
Bore,  Turn  and 
Face  Within  1-1000" 

After  a  machine  has  passed  the  series 
of    Bullard    inspections    and    tests    you 
couldn't  do  anything  but  accurate   work 
with  i.t  if  you  tried.   So  thorough  and  crit- 
ical are  these  that  it  is  just  impossible  for 
any  machine   to  get  out  of  our  works  that 
will  not  bore,  turn  and  face  within  i-iooo  of 
an  inch  if  it  is  accurately  leveled. 

Bullard  machines  are  not  only  accurate  when  new  but  can  easily  be 
kept  so  indefinitely,  because  wherever  there  is  a  chance  for  wear  they  are 
provided  with  means  for  quickly  adjusting  it. 

Accuracy  first,  and  output  next,  is  the  policy  followed  in  designing  and 
building 

Bullard  Machines 

But  that  does  not  mean  that  the  question  of  output  is  in  any  way  slighted, 

for  there   isn't  a  high-speed-steel   tool  on  the  market  today  that  will  stand 

as  fast  and  as  heavy  a  cut  as  Bullard  machines  will  take.      And  there  is  not 

a  feature  that  has  proved  of  value  for  increasing  output  that  they  do  not 

contain. 

Our  one  aim  is  to  make  the  best  machines,  from 
every  standpoint,  that  it  is  possible  to  build.    In  fact, 
were   we   to    turn  over   to    you   our    plant,  with    its 
modern  machinery  and  experienced   workmen,  you 
could  not  build  machines  as  good,  because  you  would 
lack  our  most  important  asset — the  experience  of 
twenty-five  years. 

Catalog  No.  31  shows  the  Bullard  line. 


531  Broaa  St., 
BRIDGEPORT, 
CONN.,  U.S.A. 


TheKullarcl 

A*  MachlneToolCo. 

Agents— Marshall  &  Huscli.-irt  Machinery  Co.,  Chicago.  III.    The  Motch 

m  Merry-weather  Machinery  Co.,  Cleveland,  Ohio.    Chas.  G.  Smith 

Co.,   Pittsburg.   Pa.     The    C.    H.    Wood    Co.,  Syracuse,   N.   Y, 

Williams    &  Wilson,  Montreal,  P.  Q.    Chas.   Churchill  & 

Co.,  Ltd.,  London,  E.  C,  England.  Fenwick,  Freres  & 

Co.,  Pans.    Heinrich  Dreyer,  Berlin,  Germany. 
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The  20-iivch  "Rockford"  Shaper 

A   MACHINE   DESIGNED   FOR   HEAVY  WORK   AND    HIGH    SPEEDS 


The  construction  of  this  shaper  is  the 
strongest  throughout;  ample  weight 
properly  distributed  eliminates  vibra- 
tion even  under  the  heaviest  cuts.  The 
ram  is  extra  heavy,  rocker  arm  of 
special  design ;  it  has  table  support, 
telescopic  screw  and  every  improve- 
ment for  rapid  and  convenient  opera- 
tion. Actual  stroke,  22  inches.  The 
gearing  is  so  arranged  that  the  machine 
can  be  used  single  or  back  geared  as 
desired — ratio  is  6  to  i  single  and  22 
to  I  back  geared,  with  a  range  of 
strokes  from  8  to  72  per  minute. 

The  "Rockford"  is  buHt  in  four  sizes,  12%  16% 
20"  and  24".    Write  for  special  circulars. 


ROCKFORD  MACHINE  TOOL  CO.,  RocRford,  111.,  U.  S.  A. 

AGENTS  :  Marshall  &  Huschart  Mohy.  Co  ,  Chicago,  III.,  and  St.  Louis.  Mo.  Garvin  Mach.  Co.,  New  York,  N.  Y.  Baird  Mchy.  Co.,  Pitts- 
burg, Pa.  Patterson  Tool  &  Supply  Co.,  Dayton,  O.  Girard  Mach.  &  Tool  Co..  Philadelphia,  Pa.  J.  L.  Hicks,  San  Francisco,  Cal.  J.  M.  Arthur 
&  Co.,  Portland,  Ore.  Edgar  Bloxham,  Paris,  France.  McDonald,  Adamson,  Swinburne  &  Co.,  London,  England,  and  Glasgow,  Scotland. 
\Tew  York  Export  &  Import  Co.,  Japan,  China,  and  the  Far  East. 


Our  Key  Seating'  Tools 

Save  fully  50  per  cent,  in  time  over  the 
regular  key  seating  machines  and  the 
work  is  many  degrees  more  accurate. 

They  are  very  simple,  can  be  used  in 
any  drill  press  and  do  not  require  a 
skilled  operator.  Standard  or  special  key- 
ways  can  be  cut  in  bores  from  5/^"  to  31/^" 
diameters,  and  the  tools  work  equally 
well  in  cast  iron,  steel  or  tool  steel. 
One  large  firm  wrote  us,  soon  after  in- 
stalling the  tools,  that  in  keyseating  gears 
they  were  able  to  cut  the  time  almost 
in  two  over  the  old  way,  and  we  have 
many  other  letters  showing  an  equal 
saving  effected  on  other  lines  of  work. 

May  we  send  you  our  Catalogue  and   testimonial  booklet  ? 

THE  NATIONAL  MACHINE  TOOL  COMPANY 

208    Lawrence   Street,    Cincinnati,    OKio 
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CONSTA>T    SPEED-DRIVE  kOl.LF-K  FOLl.OWt  k  RE  i  r        _,  ROLLER  STFAr>YREST 

»     '      BALANCED  DRIVER  I 
FRONT  GEAR  T'O"-  ^OG 


This  cut  of  the  ^-MmAU^  LATHE  tells  its  own  story 

A  little  study  of  its  peculiar  features  and  convenient  arrangement  added  to  the  fact  that  it  is  the  most  power- 
ful, stiffest.  most  efficient  machine  for  turning  work  on  centers  up  to  3}^"  diameters  and  5  lengths  inclusive, 
ought  to  arouse  the  interest  of  every  up-to-date  shop  owner  and  superintendent. 

Our  Catalog  "  The  Lo-swing  Lathe"  gives  full  details. 

FITCHBURG    MACHINE    WORKS,    FitcHbtxrg,   Mass.,   U.  S.  A. 

Foreign  Agents— P.  &  W.  Maclellan,  Ltd..  Glasgow.    Henrv  Kellev  &  Co..  Manchester.    Alfred  H.  Schutte,  Brussels.  Liege,  Paris.  Bilbao, 
Barcelona,  Portugal.     11.  Koyemann,  Dusseldorf,  Germany,  Holland,  Switzerland.     Schuchardt  &  Schutte,  Vienna.     Adler  &  Eisenschitz,  Milan. 


General  Electric  Company 


Back  Geared  Induction  Motors 


12  H.P.  600-Volt  Induction  Motor 

Several  of  these  motors  are 
driving  stamp  mills  at  the 
plant  of  the  Homestake 
Mining  Co.,  Lead,  S.  D. 


Eliminate  extra  countershafts  and  belts  ordinarily 
used  for  speed  reduction  with  a  constant  speed 
motor. 

Unit  consists  of  a  standard  skeleton  frame  General 
Electric  induction  motor  mounted  compactly  in  a 
cradle  with  the  enclosed  back  gearing  and  shaft, 
so  that  it  may  be  used  with  or  without  a  sliding 
base. 

Built  for  60,  40  or  25  cycles  for  standard  commercial 
voltages  from  5  H.P.  to  50  H.P. 


New  York  Office : 
44  Broad   Street. 


Principal  Office: 

ScHenectady,  N. 


Sales  offices  in 
all  large  cities. 
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Keuftel  &   Esser   Co.,    New   York. 
Revolute  Mch.   Co.,    New  York. 
Wagenhorst,   J.   H.,   &   Co.,    Youngstown,  O. 
Bolt  Cutters. 
Acme  Machinery   Co..    Cleveland.    0. 
Brown.   H.    B.,   Co..   East  Hampton,   Conn. 
Detrick  &   Harvey   Mch.   Co.,   Baltimore,    Md. 
Landls  Mch.    Co..   Waynesboro.   Pa. 
Natlooal   Mchy.    Co.,   Tiffin,   O. 
Pratt  &  V/hitney  Co.,   Hartford,   Conn. 
WUey  &  r.ussell  Mfg.   Co.,  Greenfield,  Mass. 
Bolt  and  Nut  Machinery. 
Acme  Machinery  Co..   Cleveland,   O. 
Bliss.   E.    W.,   Co..   Brooklyn,   N.    Y. 
Brown.   H.   B.,   Co.,   East  Hampton.   Conn. 
Detrick  &  Harvey  Mch.  Co.,   Baltimore,  Md 
National  Mchy.  Co.,  Tiffin,  O. 
Nlles-Bement-Pond    Co.,    New    York. 
Standard    Engineering   Co..    Ellwood   City,    Pa. 
Standard   Mchy.   Co.,   Bowling  Green,   0. 
Waterbury-Farrel   Fdry.   &   Mch.    Co.,    Waterbury. 
Boring  Bars. 

Nlles-Bement-Pond    Co.,    New    York. 
H.   B.    Underwood  &  Co.,   Philadelphia,   Pa. 
Boring  Machines. 
Beaman   &  Smith   Co..    Providence,    R.    I. 
Belts  .Mch.   Co.,   Wilmington.   Del. 
Binsse   Mch.    Co.,    Newark.    N    J. 
Davis,  W.  P.,  Mch.  Co.,  Rochester.  N.  Y 
Detrick  &  Harvey   Mch.    Co..    Baltimore,    Md. 
King  Mch.  Tool  Co.,  Cincinnati,  O. 
Lucas  Mcb.  Tool  Co..  Cleveland,  O. 
Newton  Mch.    Tool   Wks..    Inc.,    Philadelphia,    Pa. 
Nlles-Bement-Pond   Co.,    New   York. 
Pawling  &   Hamlschfeger,    Milwaukee,   Wis. 
Sellers,  Wm..  &  Co.,   Inc.,   Philadelphia,  Pa. 
Williams,   White   &  Co.,    Mollne,    111. 
Boring  Mills. 

Baiish    Mcb.    Tool   Co.,    Springfield.    Mass. 
Betts  .Mcb.   Co..  Wilmington.   Del. 
Bickford,    H..   &  Co..    Lakeport.    N.   H. 
Bullard   Mch.   Tool   Co..    Bridgeport,   Conn. 
Colhurn    Mch.    Tool   Co.,    Franklin,    Pa. 
GIsbolt  Mch    Co.,   Madison.   Wis. 
Niles-Boment-Pond    Co.,    New    York. 
Poole.   3.   Morton.   Co..   Wilmington,   DeL 
Sellers.   Wm.,  &  Co.,  Inc..   Philadelphia,   Pa. 
Warner  &  Swasey  Co.,   Cleveland,   O. 
Boring  Tools. 
Armstrong  Bros.  Tool  Co..  Chicago,   III. 
Cleveland  Twist  Drill  Co.,    Cleveland,   0. 
Pratt  &  Whitney  Co.,   Hartford.   Conn. 
Three  Rivers  Tool  Co.,   Three  Rivers,  Mich. 
Western  Tool  &  Mfg.  Co.,   Springfield,  O. 
Bronze  Bearings. 

Lumen  Bearing  Co.,   Buffalo,    N.    Y. 
Bulldozers. 

National   Mohy.  -Co.,    Tiffin.    O. 
Nlles-Bement-Pond  Co.,   New  York 
Williams,   White  &  Co.,   Mollne,   111. 
Cabinets,  Blue  Print. 

Fritz  &  Goeldel  Mfg.  Co.,  Grand  Raplda,  Mich. 
Calipers.     (See   Machinists'    Small   Tools.) 
Carborundum  Wheels. 

Carborundum   Co.,    Niagara   Falls,    N.    Y. 
Case  Hardening. 

Rogers  &   Hubbard    Co.,    Middletown,    Conn. 
Castings. 

Fuchs  &  Lang  Mfg.  Co.,   New  York. 
Phosphor  Bronze  Smelting   Co.,    Philadelphia,    Pa. 
Castings,  Finished. 
Franklin  .Mfg.   Co.,  Syracuse,  N.  Y. 

For  Alphabetical  Index,  see  Page  20. 
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Here's  how  the  Lacing  looRs 

See  how  simple  the  operation  is  to  shorten  or  lengthen  a  belt  ?  This 
beats  a  joint  in  an  endless  belt  made  by  skiving  and  gluing ;  it  passes 
over  the  smallest  pulley  just  as  smoothly  as  any  other  portion  of  the 
belt — no  slipping,  noise  or  friction. 

Isn't  tKis  ^vortK  investigating? 


Remember  we  maKe 

WAGNER 

COLD   SAWS 

The  saw  with  the  swivel  head.  The  saw  that  cuts  out  practically 
all  the  crane  and  hand  work  in  blocking  up  castings.  Cuts  off  heads 
at  different  angles,  in  different  parts  of  the  casting  at  ane  setting 
Don't  neglect  to  investigate  its  advantage.,;  it  will  be  money  in  your 
pocket.  ^ 

Birdsboro  Steel  Foundry  ^  Machine  Co.,  B*"»^boro. 

Manufacturers  o*  O.  H.  Steel  Castings,  Semi=Steel  Castings,  Hydraulic 
Machinery.    Special  Machinery  of  all  kinds 


24 


MACHINERY 


Fel>ruarv.  igO'? 


POWERCHAINS 
SPROCKETS 


DUHDKIl  nuM  AKI  ramUFlCIMW  (D 


Send  for  this  free  book  on 
Chain  Power  Transmission 


It  compares  the  cost,  mechanical  advantages  and  saving 
of  chain  transmission  over  others ;  tells  how  to  prolong 
the  life  of  the  chains,  how  to  cut  the  sprockets  in  your 
owTi  shops,  and  gives  a  hundred  other  bits  of  information 
which  every  practical  engineer  should  have  handy.  In 
addition  to  the  best  chain  data  and  sprocket  dimension  tables  ever  put 
into  print,  it  contains  a  complete  description  of  DIAMOND  ROLLER 
and  BLOCK  CHAINS  which  have  for  fifteen  years  been  the  recognized 
quality  standard.  We  were  the  first  to  make  machined  chain  in  this 
country  and  still  spare  no  effort  or  expense  to  make  the  best.  If  your 
transmission  problem  is  difficult,  let  our  engineering  department  help  you 
out.  Their  service  and  experience  is  free  to  prospective  purchasers. 
We  make  special  chains  for  any  purpose. 

Write  for  Book  A. 

Diamond    Chain   ®.   Mfg'.    Co. 

240  W.  Georgia  St.,  INDIANAPOLIS,   IND. 


OUR  HIGH   GRADE 

THREADING  DIE5 

CUT  TO  FIT  -  NO  REVERSING 


THE 


ADJUSTABLE  DUPIEX"DIE  STOCKS 

EQUIPPED    WITH    THEM, 
HAVE    MANY  ADVANTAGES. 


THE  HART  MANUFACTURING  C9 

10  WOOD  STREET. 

CLEVELAND,0..  U.S.A. 


^rhdf'n^ 


f/n/s/7/b/ 


The  Blanchard  Machine  Co  Boston  M3k«=>s 


Akron,  O. 

&  Son  Co.,   Chicago,   lU. 

B.,   Co.,    Chambereburg,   Pa. 


Classified  Index  to  Advts.  (Continued). 

Center  Grinders. 

Hnald  Mch.  Co.,   Worcester,  Mass. 

nisev-Wolt  Mcb.    Co.,   Cincinnati,   0. 

Mi'.eller  Mch.  Tool  Co.,  Cincinnati,  0. 

Trump  Bros.    Mch.   Co.,   Wilmington.   Del. 
Centering  Machines. 

NUes-Bement-Pond    Co..    New    York. 

Pratt   &  Whitney  Co.,    Hartford,  Conn, 

Springfield    Mch.    Tool   Co..    Sprlnpfleld,   0. 

D.  E.  Whlton  Mch.   Co.,   New  London.  Conn. 
Chains, 

Diamond   Chain  &  Mfg.   Co.,    Indianapolis.    Ind. 

Jeffrey  Mfp.   Co.,  Columbus,  O. 
Chains,   DxlTlng, 

Diamond  Chain   &   Mfg.    Cr>.,    Indianapolis,    Ind. 

Link   Belt  Co.,    Philadelphia,   Fa. 

Morse  Chain   Co..    Ithaca,   N.    T. 

Whitney    Mfg.    Co.,    Hartford,    Conn. 
Chain   Blocks,   Differential,   Duplex  and  Triplaz, 

Yale  &  Towne   Mfg.   Co.,    New   York. 
Chucks. 

T.   R.   Almond  Mfs.   Co.,    Brooklyn,   N.   T. 

R.    H.    Brown    &    Co.,    New    Haven,    Conn. 

Cushman    Chuck    Co..    Hartford,    Conn. 

E.  Horton   &  Son  Co.,   Windsor  Locks,  Conn. 
Jacobs  Mfg.   Co..   Hartford.   Conn. 

Morse    Twist   Dt^ll   &   Mch.    Co.,    New   Bedford. 
National  Twist  Drill  &  Tool  Co.,  Detroit,  Mich. 
Niles-Bement-Pond    Co.,    New    York. 
Pratt  Chuck   Co.,   Frankfort,    N.   Y. 
Francis  Reed  Co.,   Worcester.  Mass. 
Skinner  Chuck  Co..   New  Britain.  Conn. 
Standard   Tool   Co.,    Cleveland,   O. 
Walker.   O.   S.,   &  Co.,    Worcester,   Mass. 

Westcott  Chuck  Co.,  Oneida,  N.   Y. 

D.    E.    Whlton  Mch.   Co..   New  London,   Conn. 

Whitney  Mfg.  Co.,   Hartford,  Conn. 
Clutches,  Friction. 
Akron  Clutch  Co., 

Caldwell,    H.    W.. 

Wood's   Sons.    T. 
Clutches,  Magnetic. 

Elec.  Controller  &  Supply  Co.,  Cleveland,  0. 
Cold  Saw  Cutting-off  Machines. 

Binlshoro  Steel  Fdry.  &  Mch.  Co..  Blrdsboro,  P» 

John  T.   Burr  &  Sons,   Brooklyn,   N.   Y. 

Cochrane-Bly   Co..    Rochester,    N.    Y. 

Espen-Lucas   Mch.   Wks.,    Philadelphia,   Pa. 
Controllers. 

rrncker- Wheeler   Co..    Ampere.    N.    J. 

Elei     Controller  &  Supply  Co.,  Cleveland,  O, 
Core   Ovens. 

S.    Obermayer  Co..   Cincinnati.    O. 
Couplings. 

W.   P.   Davis  Mch.  Co..   Rochester.   N.  Y. 

Wood's  Sons,  T.  B.,  Co.,  Chnmbersburg,  Pa. 
Countershafts. 

Mossberg  Wrench   Co.,   Central  Falls,   R.   I. 
Cranes. 

Brown  Hoisting  Mchy.  Co.,  Cleveland.   0. 

Curtis   &   Co.    Mfg.    Co.,    St.   Louis.    Mo. 

Detroit    Eng'r'g   Wks.,    Detroit.    Mich. 

Franklin  Portable  Crane  &  Hoist  Co.,  Franklin. 

Frevert  Mchy.  Co.,  New  York. 

General  Pneu.  Tool  Co.,   Montour  Falls.  N.  Y. 

Manning.    Maxwell    &    Moore,    Inc.,    New  York. 

Mads  Bros.,   PhUadelphla,   Pa. 

Nlles-Bement-Pond   Co..   New   York. 

Northern  Engineering  Wks.,   Detroit,  Mich. 

S.    Obermayer  Co.,   Cincinnati.   O. 

Pawling   &  Harulschfeger,   Milwaukee,   Wis. 

Wm.    Sellers   &   Co..   Inc.,    Philadelphia,   Pa. 
Crank  Shaft  Turning  Lathes, 

Tindel-Morrls  Co.,   Eddystone,   Pa. 
Crucibles. 

XIcCullough-Dalzell  Cmclble  Co..  Pittsburg,  Pa. 

S.    Obermayer  Co.,   Cincinnati,   O. 
Cupolas. 

Northern   Engineering  Wks.,   Detroit,   Mich. 

S.    Obermayer  Co.,    Cincinnati,   O. 
Cutting-off  Machines, 

Cochrane-Bly  Co..   Rochester.   N.   Y. 

W.   P.   Davis  Mch.   Co.,   Rochester,   N-  Y. 

Espen-Lucas    Mch.    Wks.,    Philadelphia,    Pa. 

Fos   Mch.   Co.,   Grand  Rapids,   Mich. 

Hurlbut-Bogers   Mch.    Co..   So.    Sudbury.   Masa. 

Newton   Mch.    Tool   Wks..    Inc..    Philadelphia.   I'B 

Niles-Bement-Pond   Co..    New  York. 

Pratt  &  Whitney  Co..   Hartford.   Conn. 

Wm.   Sellers  &   Co.,    Inc..   Philadelphia,   Pa. 

Vandyck   ChurchlU  Co.,    New   York. 

Warner  &   Swasey   Co.,    Cleveland,    O. 
Cut  Meters, 

Warner    Instrument    Co.,    Beloit,    WH. 
Diamond    Tools. 

Dickinson.   Thos.   L.,    New  York. 
Dies.     (See  Taps  and   Dies.) 
Die   Heads,    Self-Opening   and  Adjustable. 

Geometric   Tool   Co.,    New   Haven,   Conn. 

Modem   Tool  Co..    Erie,    Pa. 
Die  Stocks,     (See   Pipe  Cutting  Toole.) 
Dowel  Fins,   Brass, 

The   Winkley   Co.,    Detroit,    Mich. 
Drawing  Tablea. 

Eugene  Dletzgen  Co.,  Chicago,  111. 

Fritz  &  Goeldel  Mfg.  Co..   Grand  Rapids,  Mlcb. 

Keuffel   &   Esser   Co..    New  York. 
Drawing   Outfits, 

Eugeue  Dletzgen  Co.,   Chicago.   lU. 

Keuffel   &   Esser  Co.,   New   York. 
Drill  Grinders. 

Heald   Mch.   Co..   Worcester,   Mass. 

Pratt  &   Whitney  Co.,   Hartford.   Conn. 

Wm.   Sellers  &  Co.,   Inc.,   Philadelphia.  Pa. 

Wllmarfh  &  Monran  Co.,   Grand  Rapids.  MlcB. 
Drills,   Rock. 

lugersoll-Rand  Co.,    New   York. 

For  Alphabetical  Index,  see  Page  20. 
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Oiills,  Twist. 

Boker,   Hermaim.   &  Co..   New  Tork  and  Chicago. 

Cleveland  Twist  Drill  Co.,    CleTeland,  O. 

Detroit  Tnlst  Drill  Co.,   Detroit,  Mich. 

Morse  Twist  Drill  &  Mch.  Co.,   New  Bedford. 

National  Twist  Drill  &  Tool  Co..   Detroit,   Mich. 

Pratt  &  WhltDCT  Co.,   Hartford,   Conn. 

Standard  Tool   Co.,    Cleveland,   O. 

Syracuse  Twist   Drill   Co.,    Syracuse,    N.    Y. 

Three  Blvers  Tool  Co..   Three  Elvers,   Mich 

Whitman  &  Barnes  Mfg.   Co.,  Chicago,   111. 
Drilling  Machines,  Radial. 

American  Tools  Wks.   Co.,   Cincinnati,   O. 

Blckford  Drill  &  Tool  Co.,  Cincinnati,  O, 

Detrick   &   Harvey   Mch.    Co..    Baltimore.    Md. 

Dreses   Mch.    Tool   Co.,    Cincinnati,    O. 

Hamilton  Mch.   Tool  Co.,   Hamilton.   O. 

Hill.   Clarke  &  Co.,    Inc.,    Chicago,    lU. 

Mueller  Mch.  Tool  Co.,  Cincinnati,   O. 

Nlles-Bement-Pond  Co.,   New  York. 

Prentice  Bros.   Co.,   Worcester,   Mass. 
Drilling  Machines,  Upright, 

American  Tool  Wks.   Co.,   Cincinnati.  O. 

Baker  Bros..  Toledo,  O. 

B.   F.    Barnes  Co.,    Eocktord,    111. 

W.  F.  &  J.   Barnes  Co.,   Eockford,   111. 

H.   G.   Barr.   Worcester,   Mass. 

Bansb  Mch,  Tool  Co.,  Sprlngheld,  Mass. 

Belts    Mch.    Co..    Wilmington.    Del. 

Blckford  Drill   &  Tool  Co.,   Cincinnati,   O. 

Burke  Mchy.   Co..   Cleveland.   O. 

Cincinnati  Mch.   Tool  Co.,    Cincinnati,   O, 

Detrick  &  Harvey  Mch.  Co.,  Baltimore,   Md. 

Dreses  Mch.   Tool  Co.,   Cincinnati,   0. 

Fenn  Mch.   Co.,   Hartford.    Conn. 

Fox  Mch.  Co..   Grand  Eaplds,   Mich. 

Gould  &  Eberhardt,    Newark,   N.  J. 

Hamilton  Mch.  Tool  Co.,    Hamilton,  O. 

Henry  &   Wright  Mfg.  Co.,   Hartford,   Conn. 

Knecht  Bros.   Co..   Cincinnati.   O. 

Mueller  Mch.    Tool   Co.,    Cincinnati,   O. 

Mitts  &  -MeiTlll.   Saginaw,    Mich. 

National   Separator  &   Mch.    Co.,    Concord,    N.    H. 

New   Haven    Mfg.    Co.,    New   Haven,    Conn. 

Nlles-Bement-Pond    Co.,    New    York. 

Pawling  &   Harnischfeger,    Milwaukee,    Wis. 

Pratt  *  Whitney  Co.,   Hartford,   Conn. 

Prentice  Bros.  Co.,   Worcester,  Mass. 

A.  E.  Quint,   Hartford,  Conn. 
Francis   Eeed   Co..    Worcester,    Mass. 
Sellers,  Wm.,   &  Co.,  Inc.,   Philadelphia,  Pa. 
Sibley  Mch.  Tool  Co.,  So.    Bend.  Ind. 
Slate,   Dwlght,    Mch.    Co.,   Lowell,    Mass. 

3.   B.   Snyder  &  Son,   Worcester,   Mass. 

Wiley  &  Bnssell  Mfg.  Co.,  Greenfield,  Mass. 

Whltcomb-Blalsdell  Mch.   Tool  Co.,    Worcester. 
Drilling  Maohinea,  Portable,  Electrical  Driven. 

Clark,   Jaa.,   Jr.,   &  Co.,    LoulsvlUe,    Ky. 

Dallett.    Thos.    H.,    Co.,    Philadelphia.    Pa. 

Hlsey-Wolf   Mch.   Co.,   Cincinnati,   0. 

Nlles-Bement-Pond  Co..    New   York. 

Stow   Flexible   Shaft   Co.,    Philadelphia,    Pa. 

United  States  Elee.  Tool  Co.,  Cincinnati,  O. 
Drying  Ovens, 

Stelner,    E.    E.,    Newark,    N.   J. 
Dynamos. 

Crocker-Wheeler  Co.,  Ampere,   N.  J. 

Eck  Dynamo  &  Motor  Wks.,  Belleville,  N.  J. 

General   Electric   Co.,    Schenectady,    N.    Y. 

Eldgway  Dynamo  &  Engine  Co.,  Eldgway,  Pa. 

Bobbins  &  Myers  Co.,  Springfield,   0. 

Sterling  Elcc.  Motor  Co.,   Dayton,   O. 

B.  F.  Sturtevant  Co.,  Hyde  Park,   Mass. 
Western  Electric  Co.,  Chicago,  111. 
Westlnghonse  Elec.  &  Mfg.  Co.,  Pittsburg,  Pa. 

Eleotrotypers, 

Lovejoy  Co.,    New  York. 
Emery  and  Corundum  Wheels, 

Abrasive   Material    Co.,    Philadelphia,    Pa. 

Bridgeport  Safety  Emery   Wheel  Co.,   Bridgeport. 

Hampden  Corundi  m  Wheel  Co.,  Springfield,  Mass. 

Safety  Emery  Wheel  Co.,  Springfield,  O. 

Star  Corundum  Wheel  Co.,  Ltd..   Detroit,   Mich. 

Sterling  Emery  Wheel  Mfg.  Co.,  Tlffln,  O. 

Vitrified  Wheel  Co.,  Westficld,  Mass. 
Eemry  Wheel  Dressers, 

Geo.   H.  Calder,  Lancaster,   Pa. 

Desraond-Stephan   Mfg.    Co.,    Urbana,   O. 

Diamond  Saw  &  Stamping  Wks.,  Buffalo,  N.  T. 

T.   L.   Dickinson.  New  York. 

International   Specialty    Co.,    Detroit,    Mich. 

Morton  Mfg.    Co.,   Muskegon   Heights,   Mich. 

Sherman   Mfg.    Co.,    Detroit,   Mich. 

Standard  Tool  Co.,  Cleveland,   O. 
Engines, 

American    Blower   Co.,    Detroit,    Mich. 

New  Britain  Mch.  Co..  New  Britain,  Conn. 

Eldgway  Dynamo  &  Engine  Co..  Eldgway,  Pa. 

B.   F.   Sturtevant  Co.,   Hyde  Park,  Mass. 
Engines,  Gas,  Gasoline  and  Oil, 

Foos  Gas  Engine  Co.,  Springfield,  O. 

Foss  Gasoline  Engine  Co.,   Kalamazoo,   Mich. 

Olds   Gas  Power  Co.,    Grand   Baplds,    Mich. 

Otto  Gas  Engine  Wks.,   Philadelphia,   Pa. 
Exhaust  Heads, 

B.  F.   Sturtevant  Co..  Hyde  Park,  Mass. 
Fans,  Exhaust,  Electric,  Ventilating. 

American  Blower  Co.,   Detroit,   Mich, 

Bobbins  &   Myers  Co.,   Springfield,   O. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
Files, 

G.  &  H.   Bamett  Co., 

Hammacher,    Schlemmer  &   Co 

Hayes  File   Co.,   Detroit,    Mich,' 

Nicholson   File  Co.,   Providence,   E.   I. 

Relchhelm,  E.  P.,  &  Co.,  New  York. 
Filing  Uachines, 

Cochrane-Bly  Co.,   Rochester,    N.   Y. 

Simples  Mfg.   Co.,    New  York. 

For  Alpbatetlcal  Index,  see  Page  20. 


"  Misey  "  Portable  Electrical  Hand 
or  Breast  Drill. 

4  sizes:  'A-iv.,  %-in.,  !4-in.,  ^-in. 
capacities.  Weights  8  to  19  lbs.  re- 
spectively. Chuck  arranged  for  close 
corner  drilling.  Speed  can  be  changed 
while  running.  Extra  side  handle  for 
use  as  breast  drill. 


Portable  Electrical  Scotch  Radial 
DriU. 

Made  in  2  sizes  of  ^-in.  and  l^^-in. 
in  steel.  lO-in.  feed,  with  quick  re- 
turn by  hand.  Can  be  taken  any- 
where, as  any  length  cord  can  be  used. 
No  belt  connections  of  any  kind.  Does 
away  with  carrying  heavy  work  to 
the  drill  press. 


The  "Hisey"  Portable  Electrical 
Tool-post  Grinder. 

For  grinding  Centers,  Cutters, 
Reamers,  Dies,  Rolls  and  Internal  and 
Surface  Grinding  of  all  kinds.  Set  in 
Tool-post  of  Lathe,  Planer.  Shaper  or 
Milling  Machine.  3  sizes  of  '/i,  Vi  and 
1  Horsepower.  Weight  16,  3S,  65  lbs. 
respectively. 


FOUND 

All  kinds  of  uses  for 
Portable  Electrical  Tools. 
That's  why  we  continually 
get  duplicate  orders  on  them. 
One  job  suggest  another. 
After  once  using  they  are 
found  indispensable. 

Let  us  send  you  any  of 
our  Tools  on  trial  and  satisfy 
yourself  that  they  will  do 
all  we  claim  for  them.  Most 
powerful  and  durable  Elec- 
trical Tools  built,  with  ex- 
clusive features  which  can- 
not be  copied.  Guaranteed 
in  every  way. 

Po'wer  from  any  Lamp 
SocKet. 

Direct  or  Alternating 
Current. 

Our  Catalogue  No.  5-M 
illustrates  fully. 

The  Hisey -Wolf 
Machine  Co., 

Cincinnati,  Ohio,  U.  S.  A. 

■F  New  York  Office,  150  Nassau  5t. 


In  Stock  by  Foreign  Agents :  Chas.  Churchill  & 
Co..  London,  Birmingham.  Manchester,  Glasgow. 
Schuchardt  &  Schutte,  Berlin,  St.  Petersburg, 
Vieuna.  Stockholm.  Alfred  H.  Schutte,  Cologne, 
Milan,  Brussels,  Liege,  Paris.  Bilbao.  J.  Lamber- 
cier  &  Co,,  Geneva,  Switzerland. 


Shepard 
Cranes 
and 
Hoists 


10  Ton  Crane  Trolle 


The  General  Pneumatic  Tool  Co., 


General  Office  and  Works 
nONTOUR  FALLS,  N.  V. 

New  York,  Singer  Building  Philadelphia,  Stephen  Girard  Building 
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Obermayer's  Catalog 

No.  40  is  worth  hundreds 

of  dollars  to  you 


It  tells  you  about  the  latest,  most  improved  methods  of  running  the 
modem,  up-to-date  foundry.     It  tells  you  how  you  can  increase  your 

profits  and  improve  your  output. 

368    PAGES 

of  good,  hard   foundry  sense — and    each  page   helpful  to  your  business. 

Do  you  know  what  grade  of  Plumbago  and  Blacking  should  be  used 
on  each  particular  casting?     Pages  20  to  30  tell  you  all  about  it. 

This  is  but  one  of  the  good  things.  Get  the  catalog  today — now — be- 
fore you  mislay  this  advertisement. 

When  you  write,  ask  for  Catalog  40-P. 

THe  S.  Obermayer  Co. 


Factories : 
Cincinnati, 
Chicago, 
Pittsburg, 
Rilton,  Pa. 


Cincinnati, 

Ohio 


WE  HAVE  IT 

If  you  are  looking  for  a  Light  Drill  for  small  holes. 

Capable  of  drilling 
iron,  steel  or  wood. 
Lightest       Portable 
Tool  made. 
Especially   adapted 
for     drilling     name 
plate  holes. 
Weight,  6  lbs. 
Capacity,  A",  fitted 
with    one    or    two 
handles.     H.  P.  }^. 

A  tool  which  will  save  you  time  and  labor,  and  will  prove  itself  to  be 

indispensable. 
TKe  Style  H 
Tool   Post    Grinder 

For   grinding  reamers,  dies, 

centers,    rolls,    internal    and 

surface  grinding. 

Used  on  lathe,  shaper,  planer 

or  milling  machine. 

Three  sizes:  j(,  }4,1  and  2 

H.  P. 

Sent  on  trial. 

The  United  States  Electrical  Tool  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


NOT  IN  A  TRUST. 

HAYES  FILE  CO.,     -      DETROIT,  MICHIGAN. 


Try  our  Special-Cut  LATHE  nie. 
We  sell  direct  to  the  Consumer.  -  Write  for  prices  and  discounts. 


Classified  Index  to  Advts.  (Continued). 

Fillet   Cutters. 

Milwaukee  Foundry   Supply  Co.,   Milwaukee,   Wl». 
Fillet    (Leather). 

Butler,   A.   G.,   New  York. 

S.    Obermayer  Co.,   Cincinnati.    0. 
Flasks. 

S.    Obermayer  C^.,   Cincinnati.   O. 
Flexible  Shafts. 

Coates  Clipper  Mfg.   Co.,   Worcester.   Mass. 

Stow   Flexible    Shaft   Co.,    Philadelphia,    Pa. 

Stow   Mfg.    Co.,    Binghamton,    N.    Y. 
Forges. 

Billings  &   Spencer  Co.,   Hartford,   Conn. 

Burke  Mchy.  Co.,   Cleveland,  O. 

B.   F.   Stnrtevant  Co.,   Hyde  Park.   Mass. 
Forgings,  Drop, 

Billlnga  &  Spencer  Co.,  Hartford,  Conn. 

Hay-Budden  Mfg.   Co..   Brooklyn,    N.   Y. 

Kevstone  Drop  Forge  Wks.,   Chester.  Pa. 

National  Tool  &  Stamping  Co.,    Philadelphia,   P«. 

Phosphor  Bronze   Smelting   Co.,   Philadelphia.    Pa. 

J.  H.  Williams  &  Co.,  Brooklyn.  N.  Y. 

Wyman  &  Gordon,   Worcester,   Mass. 
Forging  Machines. 

Acme    Machinery    Co..    Cleveland,   O. 

National  Mchy.   Co.,   Tiffin,  O. 

Scranton  &  Co.,    New  Haven,  Conn. 

Williams.   White  &  Co.,  Mollne,  111. 
Foundry   Facings,    Brushes,    Barrcws,    Shovels,    Bel- 
lows   and   Blowers. 

S.    Obsrmiyer  Co.,    Cincinnati.   O. 

Paxson,  J.   W.,   &  Co.,   Philadelphia,   Pa. 

J.   D.   Smith  Fdry.   Sup.   Co.,   Cleveland,   O. 
Foundry  Supplies. 

MUwaukee  Foundry  Supply  Co.,    MUwankee,   Wis. 

S.    Obermayer  Co.,    Cincinnati,   O. 

Paxson.   J.   W..   &  Co..   Philadelphia,   Pa. 

3.    D.   Smith  Fdry.   Sup.   Co.,   Cleveland,   O. 
Friction  Cone  Pulleys. 

G.   F.   Evans.   Newton  Center,  Mass. 
Fuel   Economizers. 

B.    F.    Sturtevant  Co.,   Hyde  Park,   Mass. 
Furnaces,    Coal  Oil. 

Burke   Mchy.    Co.,    Cleveland,    O. 
Furnaces,   Coke. 

Witteman  &   Co.,   A.    P.,   Philadelphia,   Pa. 
Furnaces,  Gas, 

.American  Gas  Furnace  Co.,   New  York. 

Chicago   Flexible  Shaft  Co.,   Chicago,  Ul. 
Gauges,   Surface.  Depth,   etc. 

Brown  &  Sharpo  Mfg.  Co.,  Providence,  B.  I. 
Pratt   &   Whitney   Co.,    Hartford,   Conn. 

John   M.   Rogers  Wks..  Gloucester  City,   N.  I. 

Sawyer  Tool   Mfg.    Co.,    Fitcbburg.    Mass. 

J.   T.   Slocomb  Co..   Providence.    R.    I. 

E.  G.  Smith  Co..  Columbia.  Pa. 
L.  S.  Starrett  Co.,  .\thol.  Mass. 
J.  Wyke  &  Co.,   Boston,  Mass. 

Gears. 

.\rthur  Co.,    New   York. 

Hugo   Bllgram.    Philadelphia,    Pa. 

Boston   Gear   Wks.,    Norfolk    Downs,    Mass. 

F.  H.   Bnltman   Co.,    Cleveland.    0. 

H.   W.   CaldweU  &  Son  Co..  Chicago,   HI. 

Cullman    Wheel   Co..    Chicago.    111. 

Eberhardt    Bros.    Mch.    Co.,    Newark.    N.    J. 

Foote  Bros.   Gear  &  Mch.  Co.,   Chicago,  111. 

Wm.    Ganschow,    Chicago.    111. 

Gleason    Works,    Rochester,    N.    Y. 

Gould   &  Eberhardt,   Newark.    N.   J. 

Grant  Gear   Wks.,   Boston.    Mass. 

Morse.    Williams  &  Co..   Philadelphia,    Pa. 

New  Process  Raw  Hide  Co.,   Syracuse,  N,  T. 

Philadelphia   Gear   Wks.,    Philadelphia,   P«. 

Turley,   H.    G..   St.   Louis,   Mo. 

Van  Dom  &  Dutton  Co.,   CHeveland,  0. 
Gear-Cutting   Machines. 

Becker-Bralnard   Milling   Mch.   Co.,    Hyde  P«rk. 

Eberhardt   Bros.   Mch.   Co..   Newark,   N.  I. 

F.   H.   Bnltman  Co.,   CHeveland,  O. 

Fellows  Gear  Shaper  Co.,    Springfield,   Vt. 

Gleason   Works,   Rochester.   N.   Y. 

Gould  &   Eberhardt.    Newark.   N.  I. 

Pratt    &   Whitney    Co.,    Hartford,   Conn. 

Van  Dom  &  Dutton  Co.,  Cleveland,  O. 

D.  E.  Whiton  Mch.  Co.,   New  London,  Conn. 
Gear  Planers,  Bevel, 

Gleason  Works,   Rochester.   N.   Y. 
Gear  Shapers. 

Fellows   Gear   Shaper   Co.,    Springfield,    Vt. 
Generators. 

Crocker-Wheeler   Co..    Ampere.    N.   J. 

(Seneral   Elec.    Co.,    Schenectady,   N.   Y. 

Western  Electric  Co.,   Chicago,   111. 

Westlnghoose  Elec.  &  Mfg.  Co.,   Pittsburg,  Pa. 
Graphite, 

Jos.   Dixon  Crucible  Co.,   Jersey  City,  N.  J. 

S.   Obermayer  Co.,   Cincinnati,  O. 
Grinders,    Portable   Electrical  Driven, 

Clark,  Jas.,  Jr.,  &  Co.,  LonlsvlUe,  Ky. 

Heald  Mch.    Co.,    Worcester,   Mass. 

Hlsey-Wolf  Mch.    Co.,  Cincinnati,   0. 

United  States  Elec.  Tool  Co.,  Cincinnati,  0. 
Grinding  Machinery, 

B.  F.    Barnes  Co.,    Bockford,   m. 

W.   F.  &  John  Barnes  Co.,   Rockford,  HL 
Bath   Grinder   Co.,    Fltchburg,    Mass. 
Becker-Bralnard  M.   Mch.   Co.,   Hyde  Park,  Vtm. 

C.  H.    Besly   &  Co.,   Chicago,    III. 
Bridgeport   Safety   Emery   Wheel  Co.,    Bridgeport. 
Brown  &  Sharpe  Mfg.  Co..  Providence.  E.  I. 
Builders'    Iron  Foundry,   Providence,    B.   L 
Diamond   Mch.    Co.,    Providence,    B.    I. 

Gould    &    Eberhardt,    Newark,    N.    J. 
Graham  Mfg.   Co.,   Providence,   R.  I. 
Hlsey-Wolf   Mch.   Co.,   Cincinnati,   0. 
Landis  Tool  Co.,  Waynesboro,  Pa. 
Lutter  &  Gles,   Milwaukee,   Wis. 
M«lem  Tool  Co.,   Erie,  Pa. 

For  Alphabetical  Index,  see  Page  20. 
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Ney,    R.    W..    Kingston,    N.    Y. 

Norton  Co..  Worcester,  Mass. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Ransom  Mfg.   Co.,   Oshkosh,   Wis. 

Safctv  Emery  Wheel  Co.,   Sprlngfleld,   O. 

Wm.  SeUers  &  Co..  Inc.,   Philadelphia,   Pa. 

.star  Corundum  Wheel  Co.,  Ltd.,   Detroit,   Mich. 

Stow   Flexible   Shaft   Co.,    Philadelphia,    Pa. 

Stow  Mfg.  Co.,  Blnghamton,  N.  Y. 

Walker,  O.  S.,  &  Co.,   Worcester,   Mass. 

Whitney  Mfg.   Co..   Hartford.   Conn. 
Grinding  Machines,   Plain,   Universal. 

Bath   Grinder  Co..    Fltchburg.    Mass. 

Brown  &  Sharpe  Mfg.   Co.,   Providence,   R.    I. 

Dayton  Mch.   &  Tool  Wks.,    Dayton,    0. 

Landls  Tool  Co.,   Waynesboro,   Pa. 

Nlles-Bement-Pond  Co.,   New  York. 

Norton   Grinding  Co.,   Worcester,   Mass. 
Hammers,  Power. 

Beaudry    &   Co.,    Boston,    Mass. 

.Vlles-Bement-Pond  Co.,    New   York. 

Scranton   &  Co.,    New   Haven,    Conn. 

Sellers,  Wm..  &  Co..   Inc..   Philadelphia,   Pa. 

Williams,   White  &  Co.,   Moline.   111. 
Hammers,   Power,    Steam   and  Drop. 

Beaudry   &    Co.,    Boston,    Mass. 

Billings  &  Spencer  Co..    Hartford,    Conn. 

B.    W.    Bliss   Co.,    Brooklyn.    N.    Y. 

Bradley,   C.  C,  &  Son.   Syracuse,    N.  T. 

Chambersburg  Engineering  Co.,  Chambersburg,  Pa. 

Dienclt  &  Elsenhardt,   Philadelphia,  Pa. 

Brie   Foundry   Co.,    Erie,    Pa. 

Merrill    Bros.,    Brooklyn,    N.    Y. 

Nilea-Bement-Pond  Co.,    New   York. 

Scranton   &   Co.,    New    Haven,    Conn. 

Toledo  Mch.   &  Tool  Co.,  Toledo,   O. 

Wnterbury-Farrell  Fdry.   &  Mch.   Co.,   Waterbury. 

Williams.   White  &  Co.,   Moline,   111. 
Handles,   Machine  Tool. 

Cincinnati   Ball   Crank   Co.,   Cincinnati,    O. 
Hardening  and  Tempering. 

.American  Gas  Furnace  Co.,  New  York. 

Chicago   Flexible   Shaft   Co..    Chicago,    111. 

Coes  Wrench  Co.,   Worcester,   Mass. 
Heading,  TTpsetting  and  Forging  Machines, 

Acme    Machinery    Co.,    Cleveland,    O. 

Ajax  Mfg.   Co.,   Cleveland,   O. 

Bliss.    E.    W.,    Co.,    Brooklyn,    N.    Y. 

Brown,    H.    B.,   Co.,    East   Hampton,    Conn. 

National  Mchy.  Co.,  Tiffin.   0. 

NIles-Bement-Pond   Co.,    New    York. 

Sellers,  Wm.,   &  Co..   Inc..   Philadelphia,  Pa. 

Williams,   White  &  Co.,  Moline,    111. 
Heating  and  Ventilating.   Dust  Collecting  Systems. 

American  Blower  Co.,  Detroit,   Mich. 

Jeffrey  N[fg.   Co.,   Columbus,   0. 

B.   F.  Sturtevant  Co.,   Hyde  Park,   Mass. 
Heating  Machines. 

American  Gas  Furnace  Co.,  New  York. 

Chicago   Flexible   Shaft   Co.,    Chicago,    111. 
Heaters. 

American  Blower  Co.,   Detroit,   Mich. 

Jeffrey    Mfg.    Co.,    Columbus,    O. 

B.    F.   Sturtevant  Co.,   Hyde   Park,   Mass. 
Heaters,  Feed-Water, 

Stewart  Heater  Co.,  BuCtalo,  N.  Y. 
Hoists, 

Voluey  W.   Mason  &  Co.,   Providence,    R.   I. 

Niles-Bement-Pond  Co.,   New  York. 

J.   D.   Smith  Fdry.  Sup.  Co.,  Cleveland,  O. 
Hoists,    Chain, 

Harrington,    Edwin,    &    Son.    Inc..    Philadelphia. 

Niles-Bement-Pond  Co.,    New   York. 
Hoists,  Electric, 

General   Pneumatic  Tool  Co.,  Montour  Falls.  N.  Y, 

Nilos-Bement-Pond   Co.,    New  York. 

Northern    Engineering    Wks.,    Detroit,    Mich. 

Pawling   &   Hamischfeger,    Milwaukee,   Wis. 

Yale  &  Towne  Mfg.   Co.,   New  York. 
Hoists,   Pneumatic. 

Curtis  &  Co.   Mfg.   Co.,   St.  Louis.   Mo. 

General  Pnenmatic  Tool  Co.,  Montour  Falls,  N.  Y. 

Ingersoll-Rand  Co.,   New  York. 

Northern    Engineering    Wks.,    Detroit,   Mich. 

Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 
Hydraulic  Machinery, 

Chambersburg  Engineering  Co.,  Chambersbarg,  Pa. 

Nilos-Bement-Pond    Co.,    New   York. 

Waterbury-Farrel  Fdry.    &   Mch.    Co,,   Waterbury. 

Watson-Stlllman   Co.,    New    York. 

Williams,  ■mute  &  Co.,  Moline,   111. 
Hydraulic  Tools. 

Birdsboro  Steel  Fdry.  &  Mch.   Co.,   BIrdsboro,  Pa. 

Nilea-Bement-Pond  Co.,   New  York. 

X\'atson-StlUman   Co.,    New  York. 
Indicators. 

L.   S.  Starrett  Co.,    Athol,    Mass. 

R.    Woodman   Mfg.    &  Supply   Co..    Boston,    Mass. 
Injectors. 

.T.Tklns  Bros.,  New  York. 

S.-Uers,  Wm.,   &  Co.,  Inc.,  Philadelphia,  Pa, 
Tacks. 

Dlenelt   &   Elsenhardt,    Philadelphia,    Pa. 

Watson-StiUman   Co.,    New   York. 
Xigs, 

B.  P.  Fortin  Tool  Co.,  Woonsocket,   R.  I. 
Eey-Seaters. 

Baker  Bros.,  Toledo,  O, 

Barnes.  B.   F.,  Co.,  Rockford,  111. 

John  T.   Bnrr  &  Sons,   Brooklyn.  N.   Y. 

W.   P,    Davis  Mch.   Co.,    Rochester.   N.   Y. 

Morton  Mfg.    Co.,    Muskegon   Heights,    Mich. 

National    Mch.    Tool    Co.,    Cincinnati,    O. 
1    Niles-Bement-Pond   Co.,    New   York. 
t,athe». 

.\merlcan  Tool  Works  Co.,  Cincinnati,  O. 

Automatic  Mch.  Co..   Bridgeport,   Conn. 

B.  F.  Barnes  Co.,   Rockford,   111. 

W.  P.  &  J.  Barnes  Co.,  Rockford,    111. 

For  Alphabetical  Index,  see  Page  20. 


JUST     OKK     THE     F»  R  K  S  S  ! 

Modern  American 
I^atKe  Practice 


By  OSCAR  E.  PERRIGO,  M.  E. 


400  pages. 


Sl.'j  illustrations. 


PRICE.,   $2.50. 


''S    fORMULAS 


The  only  complete  book  on  The  Modern  American  Lathe, 
its  development  from  the  earliest  times  up  to  the  present 
day  ;  its  modern  form  as  constructed  by  up-to-date  builders  ; 
its'general  and  special  classes  of  work;  the  quantity  of  its 
output,  and  its  marvelous  accuracy.  Written  by  a  man  who 
knows  not  only  how  work  ought  to  be  done,  but  who  also 
knows  how  to  do  it,  and  how  to  convey  this  knowledge  to 
others.  It  is  strictly  ujs-to-date  in  its  descriptions  and  illus- 
trations which  represent  the  very  latest  practice  in  lathe  and  boring  mill  operations 
as  well  as  the  construction  of  and  latest  developments  in  the  manufacture  of  these  im- 
portant classes  of  machine  tools.  A  large  amount  of  space  is  devoted  to  the  turret 
lathe,  its  modifications  and  importance  as  a  manufacturing  tool.  Multiple  spindle  and 
automatic  chucking  lathesare  fully  considered,  as  are  also  special  high  power  lathes  for 
the  use  of  high  speed  tool  steel,  and  electrically  driven  lathes.  In  the  treatment  of  the 
subject  numerous  illustrations  and  examples  from  the  best  practice  have  been  made 
use  of,  as  by  illustration  alone  can  many  of  the  important  details  and  methods  be  clear- 
ly presented. 

Contains  special  chapters  on  History  of  the  Lathe  up  to  the  introduction  of  Screw 
Threads.  Development  of  the  Lathe  since  the  introduction  of  Screw  Threads.  Classi- 
fication of  Lathes.  Lathe  Design,  The  Bed  and  its  supports.  Lathe  Design,  the  Head- 
Stock  Casting,  the  Spindle  and  the  Spindle  Cone.  Lathe  Design,  the  Spindle  Bearings, 
the  Back  Gears  and  the  Triple  Gear  Mechanism,  Lathe  Design.  The  Tail-stock,  the 
Carriage,  the  Apron,  etc.  Lathe  Design,  Turning  Rests,  Supporting  Rests.  Shaft 
Straighteners.  etc.  Lathe  Attachments.  Rapid  change  Gear  Mechanisms.  Lathe  Tools 
High  Speed  Steel,  Speeds  and  Feeds,  Power  for  cutting  Tools,  etc.  Testing  a  Lathe. 
Lathe  Work.  Lathe  Work  continued.  Engine  Lathes.  Engine  Lathe  continued.  Heavy 
Lathes.  High  Speed  Lathes.  Special  Lathes.  Regular  Turret  Lathes.  Special  Turret 
Lathes.     Electrical  Driven  Lathes. 


Henley's  Twentieth  Century 
Book  of 

Recipes^  Formulas 
and  Processes 

Edited  by  GARDNER  D.  HISCOX,  M.  E. 

Botxna  i.^  ClotK  -  -  PRICE,  $3.00. 
Xhree«Quarter  French  nnfPI?  <D>t  AA 
Morocco  Binain^    -        -       rillCH,     94.UU. 

Nearly  Ten  Thousand  Formulas  are  contained  within  the 
pages  of  this  book.  It  is  indispensable  to  any  one  who  is  en- 
gaged in  any  Technological  pursuit,  whether  for  pleasure  or 
profit,  as  it  fully  describes  the  processes  which  underlie  the  manufacture  of  countless 
articles  in  common  use,  and  gives  selected  recipes  and  formulas  for  producing  com- 
pounds that  evervone  must  need  at  some  time.  There  is  hardly  a  substance  employed  in 
any  of  the  arts  and  manufactures  the  preparation  of  which  is  not  fully  explained.  If  there 
is  anything  under  the  sun  which  is  to  be  made,  mended,  or  handled  in  any  way.  this  book 
will  give  the  details  of  its  manufacture  or  manipulation.  Everybody  will  find  In  its 
pa^es  much  information  of  value.  It  is  useful  in  the  laboratory  of  the  scientist,  the  office 
of  the  engineer,  the  workshop  of  the  mechanic,  and  the  home  of  the  farmer. 

Besides  the  wide  scope  of  its  information,  the  book  is  noteworthy  for  the  novelty  of 
its  formulas.  The  recipes  have  been  so  carefully  selected  that  they  are  in  every  respect 
the  latest  that  can  be  obtained  and,  therefore,  peculiarly  well  adapted  to  modern  require- 
ments. The  subjects  have  been  arranged  in  alphabetical  order,  interspersed  with  copious 
cross-references.  The  result  is  a  book  so  compiled  that  all  the  information  on  any  subject 
is  available  at  once,  without  the  annoyance  of  a  tedious  search. 

From  the  contents  we  append  only  a  few  of  the  many  subjects  treated,  lack  of  space 
preventing  the  Publishers  from  giving  more  : 

Alcohol,  the  distillation  and  denaturization,  Bleaching,  Candles,  Corn-Cures,  Etching 
and  Engraving,  Glass  Making,  Ceramics,  Paper,  Ointments,  Microscopy,  Mirror-Making. 
Paints.  Rubber,  Explosives.  Gilding,  Galvanizing,  Bronzing,  Tinning,  Silvering.  Acid 
Proofing,  Adhesives,  Plating,  Enameling,  Varnishes,  Polishes,  Cleaning  Processes,  Soaps, 
Leather  and  its  Preparation,  Insecticides,  Amalgams,  Alloys,  Solders,  Photographic 
Formulas,  Shoe  Dressings,  Stove  Blacking,  Rust  Preventives,  Lubricants,  Oils,  Dyes, 
Colors,  and  Pigments,  Dryers,  Inks,  Artificial  Gems,  Jewelers'  Recipes.  Watchmakers' 
Recipes.  Household  Formulae,  Waterproofing,  Fireproofing,  Cements,  Glues,  Mucilages, 
etc.,  Fireworks,  Stain  and  Spot  Eradicators.  Vinegars,  Alcohol  and  its  Uses.  Essences  and 
Extracts,  Dentrifrices,  Cosmetics,  Perfumes,  Tanning,  Metallurgical  Formulas,  Casting, 
Hair  Restorers,  Depilatories,  Condiments.  And  many  thousands  more,  equally  import- 
ant in  the  Arts  and  Manufactures. 


CCTFREE  ^"f  tt£-w  catalogue  of  Practical  Books  for  Machinists  and  ail  other  trades  sent  free  on  request. 

*%*Any  of  these  books  sent  prepaid  on  receipt  of  price. 

^:^Special  circular  describing  the  above  books  sent  on  request. 

Norman  W.  Henley  &  Son,  J  32  Nassau  St.,  New  York 
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Hubbard's 

"BlacK  Diamond' 

Granulated 

R.aw  Bone 


Case  Hardening 
Coloring  and 

Annealing 

Our  little  book  containiog 
complete  directions  for  case 
hardening  sent  free  to  any 
address. 


! 


ujj'^i  oyjs]  C  Oi\s\ '^. di c  u  I; .  U  3  •.A 


9M^^3icny^-  The  Phosphor  Bronze  SmeltingCo.Iimited, 

2200  Washington  AvE.,PHiLADELPHiA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
'        INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

/,\  — DELTA   METAL 

^'"^^  .  CASTINGS,  STAMPINGS  and  FORCINGS 

\     ORIGINAL  AND  SoueMakers  IN  THE  U.S. 


Of  what  value  is  yovu  opinion  of  high-speed  steel,  if 
you  have  not  tried 

HELLER'S  Alloy  fligh^Speed  Tool  Steel 

WRITE    FOR    CATALOGUE 

HELLER  BROTHERS  CO.,  Newark.  N.  J. 


JESSOP'S  BEST  CARBON  TOOL 
STEEL 

is  yet  unexcelled  for  cutting 
tools  of  all  kinds  and  for  gen- 
eral machine  shop  use. 


Established  1774. 


J  Highest  Exhibition  Awards. 


The  Globe  Tilting  Tumbling  Barrel 

admits  of  perfect 
adjustment  in  the 
degree  of  action 
on  the  tumbling 
parts— is  regulated 
by  the  side  hand- 
wheel.  Doesn't  in- 
jure the  most  del- 
icate stampings, 
drop-forgings  or  castings— wet  or  dry. 
CTumbling  parts  can  be  seen,  samples 
removed  and  replaced  while  running. 
C  Easily  dumped  into  a  small  recepta- 
cle in  one  operation.  The  old  kind  in- 
volves two:  scattering  the  tumbled  parts 
over  the  floor,  and  picking  them  up. 
CYou  can  sweep  around  it — it's  a  one- 
legged  machine ;  small  floor  space  — 
which  is  money  these  days.  C  Send  for 
Booklet  B. 

The  Globe  Machine  &  Stamping  Co. 

Hamilton  Avenue,  Cleveland 

J.W.Jackman&Co.,39VictoriaSt.,London, 

are  the  English  agents. 


THE  CURTIS 


AIR 
COMPRESSORS 


ELECTRIC  DRIVEN 

Antomatic, 
EFFICIENT, 
Economical. 

C 
H  R 
A  A 
N  N 
D    E 

S 


Cards  &  CoJf  g.Co.,St.Lonis 


JESSOP'S  "ARK"  BIGB  SPEED  AIR  HARDENINfi 
STEEL 

gives  marvelous  results — heavy  cuts — at  rapid 
speed ;  cannot  be  b\imed. 


•«r  T  ^!rw    c? V   .^.3        Maaufactorj,  Sbeffleld,  England. 

Wm.  JeSSOp  (U  sons,  I^td.,   Chlel  American  office,  PUohnSt.,  New  Vorl 


Complete  Index  to 

Machinery's  Data   Sheets 

will  be  sent  on  request. 

The  Industrial  Press,  66  West  Broadway,  New  York 
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Bradford   -Machine  Tool  Co.,   Cincinnati,   O. 

Brown  &  Sliarpe  Mfg.  Co..   Providence,   R.   I. 

Bullard    jlch.    Tnol    Co.,    Bridgeport.    Conn. 

Champion   Tool  Wi;s.   Co..   Cincinnati.    O. 

W.    P.    Davis  Mch.    Co.,   Rochester,   N.    Y. 

Detrick  &  Harve.v  Mch.   Co..   Baltimore,   Md. 

Fairbanks   Co..    Sprtngfleld.    O. 

Fay  &  Scott,   Dexter,  Me. 

Fitchburg  Mch.  Wks.,   Fitchburg,  Mass. 

Flather   &    Co.,    Nashua,    N.    H. 

Garvin  Mch.   Co.,    New   York. 

Gisholt   Mch.    Co..    Madison.    Wis. 

Gould   &   Eberhardt,    Newark.    N.    J. 

(ireaves,   Klusman  &  Co.,  Cincinnati,  0. 

Hamilton  Mch.  Tool  Co.,   Hamilton,   0. 

Hendey  Mch.  Co.,  Torrington,  Conn. 

Jones  &  Lamson  Mch.  Co.,  Springfield.   Vt. 

R.  K.  Le  Blond  Mch.  Tool  Co..  Cincinnati,  O. 

Lodge  &  Shiple.v  Mch.   Tool  Co.,   ClncinnaU,  O. 

McCabe,  J.   J.,   New  York. 

New  Haven   Mfg.   Co.,   New  Haven,  Conn. 

Xiles-Bement-Pond   Co.,    New   York. 

Potter  &  Johnston   Mch.   Co..   Pawtucket,   R.    1 

Pratt   &   Whitney  Co..   Hartford,   Conn. 

Prentice    Bros.    Co.,    Worcester,    Mass. 

F.    E.    Reed  Co..   Worcester,   Mass. 

Rivett   Lathe  Mfg.   Co.,   Brighton,  Mass. 

Robbins,   L.,    Worcester.   Mass. 

Schumacher  &  Boye,   Cincinnati,   O. 

Sebastian    Lathe    Co.,    Cincinnati,    O. 

Sellers,  Wm.,   &  Co..   Inc.,  Philadelphia,  Pa. 

Seneca   Falls  Mfg.   Co.,   Seneca   Falls,   N.    Y. 

Springfield    Mch.    Tool    Co.,    Springfield,    0. 

Stark    Tool    Co..    Waltham,    Mass. 

Von    Wyck    Mch.    Tool    Co..    Cincinnati,    O. 

George    D.    Walcott    &   Son,    Jackson,    Mich. 

Warner    &    Swaee.v   Co.,    Cleveland,    O. 

Whitcomb-Blalsdell    Mrch.    Tool    Co.,    Worcester. 
Lathe  and  Planer  Tools, 

Armstrong   Bros.   Tool    Co.,    Chicago,    111, 

R.  K.  Le  Blond  Mch.   Tool  Co..   Cincinnati,  O. 

O.    K.    Tool   Holder  Co.,    Shelton,    Conn. 

Pratt    &   Whitney   Co.,    Hartford,    Conn. 

Western  Tool  &  Mfg.   Co..   Springfield.  O. 

Wiley    &    Russell    Mfg.    Co..    Greenfield,    Man. 
Lifting  Magnets, 

Elec.    Cont.   &  Supply  Co..   Cleveland,  0. 
Lockers. 

Hart  &  Cooley   Co..    New  Britain.   Conn. 

Merrltt   &   Co.,    Philadelphia,    Pa. 
Lubricants, 

C.  H.  Besly  &  Co.,  Chicago,  111. 

Joseph  Dison  Crucible  Co.,  Jersey  City,   N.  J. 
Kachine    Keys, 

Morton   Mfg.    Co.,    Muskegon  Heights,   Mich. 

Olney  &  Warrln,  New  York. 

Standard  Gauge  Steel  Co.,   Beaver  Falls,   Pa. 
Machine  Shop  Furniture, 

Mfg.    Equip.   &  Eng'rg  Co.,   Boston,   Mass. 
Machinery   Dealers,   Domestic. 

Leidecker   Tool   Co.,    Marietta,   O. 

J.  J.   McCabe,   New  York. 

Montgomery   &  Co..   New  York. 

Motch   &   Merryweather  Mchy.   Co.,   Cleveland.  0. 

Prentiss  Tool  &  Supply  Co.,  New  York. 

Toomey,    Frank,    Philadelphia,   Pa. 

Vandyck  Churchill   Co.,    New   York. 
Machinists'    Small  Tools, 

Athol  Mch.  Co.,  Athol.  Mass. 

C.  H.   Besly  &  Co.,  Chicago.  III. 

Billings   &  Spencer  Co..   Hartford.   Conn. 

Brown   &   Sharpe  Mfg.   Co..   Providence,    B.   I. 

Hammacher,    Schlemmer   &   Co.,    New   York. 

Pratt   &    Whitney    Co..    Hartford,    Conn. 

.John   M.   Rogers  Works,    Gloucester  City,   N.  J. 

Sawyer   Tool   Mfg.    Co.,    Fitchburg,    Mass. 

J.  T.   Slocomb  Co.,   Providence.   R.  \. 

E.  G.   Smith  Co.,  Columbia,   Pa. 

Standard  Tool  Co.,    Cleveland.    O. 

L.    S.   Starrett  Co.,   Athol,   Mass. 

Syracuse   Twist    Drill   Co.,    Syracuse,    N.   Y. 

J.    Wyke  &  Co..   Boston,   Mass. 
Mandrels, 

Cleveland  Twist  Drill  Co.,  Cleveland,  G. 

W.    H.    Nicholson   &   Co..    Wllkesbarre,    Pa. 

Pratt   &  Whitney   Co.,    Hartford.    Conn. 

Standard   Tool   Co.,   Cleveland,    O. 

Western   Tool   &   Mfg.    Co.,    Springfield,    0. 
Mechanical  Draft, 

American  Blower  Co.,   Detroit,  Mich. 

B.   F.   Sturtevant  Co.,   Hyde  Park,   Mas*. 
Metal, 

New   Era  Mfg.   Co.,   Kalamazoo,   Mich. 

Phosphor  Bronze  Smelting  Co.,   Philadelphia,   P«. 
Metal  FoUsh. 

Hoffman,    George   W.,    Indianapolis,    Ind. 
Metal   Sawing  Machines. 

Cochrane-Bly   Co.,    Rochester,    N.    Y. 
Milling  Machines. 

Adams  Co.,    Dubuque,  la. 

Beaman   &   Smith   Co.,   Providence,    R.   I. 

Becker-Brainard   MUling   Mch.    Co.,   Hyde  Park. 

Burke  Mchv.    Co.,   Cleveland,  O. 

Carter  &   Hakes  Mch.   Co.,   WInsted,  Conn. 

Cincinnati   Milling   Mch.    Co.,    Cincinnati,  0. 

Fox  Mch.   Co.,  Grand  Rapids,   Mich. 

Garvin  Mch.   Co.,  New  York. 

Hendey    Mch.    Co.,    Torrington,    Conn. 

IngersoU  Milling   Mch.   Co..    Rocktord,   111. 

Kearnev  &  Trecker  Co..   Milwaukee,   Wis. 

Kempsmith    Mfg.    Co.,    Milwaukee,    Wis. 

Knight.    W.   B..   Mchy.   Co..   St.   Louis,   Mn. 

R.  K.  Le  Blond  Mch.  Tool  Co.,  Cincinnati,  o. 

Newton  Mch.   Tool  Wks..   Inc..  Philadelphia.  r« 

Niles-Bement-Pond    Co.,    New  York. 

Owen  Mch.   Tool  Co.,   Springfield,   0. 

Pratt  &  Whitney  Co.,   Hartford,  Conn. 

Sellers,  Wm..  &  Co.,  Inc.,  Philadelphia,  Pa. 

Slate.    Dwisht.    Mch.    Co..    Hartford.    Conn. 

Waltham   Watch  Tool  Co..    Springfield,   Mass 

Whitney  Mfg.   Co.,   Hartford,  Conn. 

For  Alphabetical  Index,   see  Page  2« 
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MilliDg:  Cutters. 

Becker-Bralnard   MIlIlDg   Mch.   Co.,    Hyde   Park. 

Boker.   Hermann,   &  Co.,   New  York  and   Chicago 

Boston    Gear    Works,    Norfolk    Downs,    Mass. 

Brown  &  Sharpe  Mfg.  Co.,  Piovidence,  R.  I. 

Garvin   Mch.   Co.,    New  York. 

Morse  Twist  Drill  &  Mch.   Co.,  New  Bedford, 

Pratt  &   Whitney   Co.,   Hartford,    Conn. 

Standard  Tool  Co.,   Cleveland,    O. 

L.    S.   Starrett   Co..    Athol.    Mass. 
Hilling    Tools    (Hollow    Adjustable). 

Geometric  Tool  Co.,    New   Haven,   Conn. 
Holding  Machines. 

S.   Obermaj-or  Co..    Cincinnati.   O. 
Motors. 

Giant  Motor  Co.,   Newark,  N.  J. 

Stettey    Mfg.    Co.,    Philadelphia,    Pa. 
Motors  (Electric), 

Crocker-Wheeler  Co..   .\mpere,   N.  J. 

Eck  Dvnamo  &  Motor  Wks.,   Belleville,    N.   J. 

General    Electric   Co..    Schenectady,   N.    T, 

Guarantee    Electric   Co.,    Chicago,    111. 

Jeffrey  Mfg.   Co..  Columbus.   O. 

Robhlns  &    Myers    Co.,    Springfield,    O. 

Sterling   Elec.   Motor  Co.,    Dayton,    O. 

B.  F.   Sturtevant  Co.,   Hyde  Park,   Mass. 
Western   Electric  Co..    Chicago,    111. 
Westlnghouse  Elec.  &  Mfg.  Co.,  Pittsburg,  Pa. 

Name  Plates. 

Becker,   August,   Engraving  Co.,   Boston,   Mass. 

Sackmann.    W.    L.,    Akron,    O. 

Turner   Brass   Works,    Chicago,    III. 
Nozzles. 

McCuUough-Dalzell  Crucible  Co.,   Pittsburg,  Pa. 
Nut   Tappers. 

Acme  Mchv.  Co.,  Cleveland,  O. 

National  Mchy.   Co..  Tiffin.   0. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Oil   Cans. 

Delphos  Mfg.   Co.,   Delphos,   O. 
Oil  Cups. 

Bay   State   Stamping   Co.,    Worcester,    Mass. 

C.  H.   Besly  &  Co..   Chicago,   HI. 

W.  M.  &  C.  P.  Tucker,  Hartford,  Conn. 

Wlnkley  Co..    Detroit,   Mich. 
OiUHole  Covers. 

Bay   State   Stamping   Co..    Worcester,    Mass. 

W.    M.    &   C.    F.   Tucker.    Hartford,    Conn. 

Wlnkley  Co.,   Detroit,   Mich. 
Oilleas  Bearings. 

Arguto  Oilless  Bearing  Co.,   Philadelphia,   Pa. 
Oil  Stones. 

Norton  Co..    Worcester,    Mass. 

Star  Corundum  Wheel  Co..  Ltd.,  Detroit,   Mich. 
Packing. 

Jenkins  Brc.s.,   New  York. 

New   York   Belting  and  Packing   Co.,    New  York. 
Patterns,  Wood  and  Metal, 

Penn  Pattern  Wks.,  Chester,  Pa. 
Pattern  Letters. 

Butler,  .V.   G.,   New   York. 
Patents. 

Bombam.   Royal  E.,  W^ashlngton,  D.  O, 

Howson   &   Howson,    Philadelphia,   Pa. 

Parker,   C.    L.,   Washington,    D.   C. 

Stevens,   Mllo  B.,  &  Co.,   Washington,  D.  0. 

Whittlesey,    Geo.    P.,    Washington,    D.    O. 
Pattern  Shop   Equipment. 

Colbum  Mch.   Tool  Co..   Franklin,   Pa. 

Foi  Machine  Co.,  Grand  Rapids,  Mich. 
Fbosphorizers. 

McCullough-Dalzell  Crucible  Co.,  Pittsburg,  Pa. 
Pipo-Chitting  and  Threading  Tools. 

Armstrong  Mfg.  Co..   Bridgeport,   Conn. 

Bignall  &  Keeler  Mfg.  Co.,  Edwardsvllle,  111. 

Curtis  &  Curtis  Co.,    Bridgeport,   Conn. 

Hart  Mfg.  Co..  Cleveland,  O.     ■ 

Merrell  Mfg.  Co.,   Toledo,   O. 

Murchey  Mch.  &  Tool  Co.,   Detroit.   Mich. 

Pratt    &   Whitney    Co.,    Hartford.    Conn. 

D.  Saunders'   Sons,    YonkerB,   N.    Y. 
Standard  Engineering  Co.,  Ellwood  City,  Pa. 
Stoever   Fdry.    &  Mfg.    Co.,    Myerstown,    Pa. 
Trlmont  Mfg.   Co.,    Roxbury,   Mass. 
Williams  Tool  Co.,   Erie,   Pa. 

Planers,   Metal. 

.\merlcan  Tool  Wks.   Co..   Cincinnati,  0. 

Betts  Mch.    Co.,   Wilmington.   Del. 

Cincinnati    Planer   Co.,    Cincinnati,    O. 

Cleveland    Planer   Wks.,    Cleveland.    O. 

Detrick   &   Harvey   Mch.    Co.,   Baltimore,    Md. 

Mark   Flather  Planer  Co.,    Nashua,    N.   H. 

Gleason   Works,   Rochester,    N.   Y. 

G.    A.    Gray   Co.,    Cincinnati,    0. 

Hamilton  Mch.   Tool  Co.,   Hamilton.  O. 

Morton   Mfg.   Co..    Muskegon   Heights,    MIcb. 

New   Haven   Mfg.    Co.,    New   Haven,   Conn. 

NIIes-Bement-Pond   Co.,    New   York. 

Pratt  &  Whitney  Co.,   Hartford,   Conn. 

Sellers.  Wm..   &  Co.,   Inc.,   Philadelphia,  Pa. 

Whltcomb-Blalsdell  Mch.   Tool  Co..   Worcester. 

W.  A.  Wilson  Mch.  Co.,  Rochester,   N.  Y. 
Plumbago. 

S.   Obermayer  Co.,   Cincinnati,   O. 

Paison.    J.    W.,   Co.,    Philadelphia,    Pa, 
Pneumatio  Tools. 

General  Pneu.   Tool  Co.,   Montour  Falls,  N.   Y. 

Ingersoll-Rand  (}o..   New  York. 

Manning,  Maxwell  &  Moore,   Inc.,  New  York. 
Presses. 

Billings  &  Spencer  Co.,    Hartford,   Conn. 

H.  W.   Bliss  Co.,  Brooklyn.   N.  Y. 

Garvin  Mch.   Co.,    New  York. 

Hamilton  Mch.  Tool  Co..  Hamilton,   0. 

Hoefer  Mfg.   Co.,  Freeport,   111. 

Lucas  Mch.  Tool  Co.,  Cleveland,   O. 
i      Miner  &  Peck  Mfg.   Co.,  New  Haven,  Conn. 

NIIes-Bement-Pond    Co..    New    York. 

Springfield   Mch.   Tool   Co.,    Springfield,   O. 

For  Alphabetical  Index,   see  Page  20. 


More   Than   30    Railroads 


Are  already  making  a  regular 
practice  of  welding  broken 
Locomotive  Frames  and 
Drivers  by  the 

"THERMIT" 
PROCESS 

(Trade  Mark  Registered) 

Locomotives  out  of  commis- 
sion two  days  or  less,  and  a 
"  Thermit "  weld  actually  strengthens  frames  by  increasing  cross  section. 
Our  process  is  simple,  reliable   and    economical.     Welding    outfit 
can  be  taken  to  the  work,  saving  time  and  much  e.xtra  labor.     Let  us 
send  you  our  illustrated  booklet  and  special  pamphlets. 

Goldschmidt-Thermit   Co. 

43  Exchange  Place,  NEW  YORK  CITY 


The  Buckeye  Electric 
Blue  Printing  Machine 

has  the  endorsement  of  leading  machine  tool 
builders  and  others  as  a  simple,  reliable  and 
rapid  producer  of  blue  prints.  It  does  not  re- 
quire a  skilled  operator,  a  boy  can  handle  it 
successfully,  is  always  ready,  day  or  night, 
and  makes  clear,  sharp  prints  under  all  con- 
ditions^literally 

"THE  SUN  THAT  NEVER  SETS." 

U^e  shall  be  glad  to  send  you  Catalogue  and  full 
description  of  the  Buckeye— the  time  and  money 
saving  process  for  blue  printing  of  all  kinds. 

Buckeye  Engine  Company 

Department  B.P.,  Salem,  Ohio 


Scott's  IXL  ALL  High  Speed  Steel 

Will  cut  at  least  one  speed  faster  than  any  other  high 
speed  steel  on  the  market. 

Write  tor  Calalog  covering  entire  line  of  THE   BOURNE- KUI^UER  CO., 

SCOTI  TOOL  STEELS.  ,  .;     Cleveland,  O. 


Bolt  KLd»rand  Nut  Tappers. 


Write  to  us 
for  anything 
you  want  in 
this  line. 


EUROPE.^N  Agents: 
Schuchardt  &  Schutte, 
Cologne.  Brussels,  Berlii 


C.  W.  Burton,  Griffiths  &  Co. 
London. 


TRE  ACME  MACHINERY  COMPANY,  Cleveland,  Ohio,  U.  S.  A. 

Office,  1125  Hamilton  Street. 


30 


MACHINEKY. 


February,  19f>T. 


Burke  Milling 
Machine  No.  3 


Longitudinal  feed  of  table 
6" :  Traverse  feed  2}i" :  Ver- 
tical motion  to  knee  Sj'l'  : 
Maximirm  distance  between 
center  of  spindle  and  table 
7'  ■ ;  Working  surface  of  table 
3}:;  X  12;  Greatest  distance 
between  centers  {6'  swing) 
514";  Largest  diameter  of 
cone  6";  Smallest  diameter 
of  cone  m"-  Driving  belt 
3";  Taper  hole  in  spindle 
B.  &  S.  No.  8 :  Hole  in  spin- 
dle 1^" :  Height  over  all  26'  : 
Loose  pulley  on  counter- 
shaft 7  X  sy:  Speed  of 
countershaft  280  revolu- 
tions. 

Write  for  prices 
and  details. 


Classified  Index  to  Advts.  iContinue.ii. 


The  BurRe  Machinery  Co.,  Cleveland,  Ohio 


Universal  Adjustable  Reamers 

Construction,  Quality  and 
Workmanship  the  Best. 

Send  for  Catalogue. 

If  you  have  used  our  reamers  you  know  their  merits.  If  not,  a  trial 
order  will  convince  you.  Or  to  convince  you  we  will  send  you  a  reamer, 
and  if  you  are  not  satisfied  in  every  respect,  you  may  return  it. 

The  Schellenbach  S  Darling  Tool  Co.,  Cincinnati,  Ohio 

Agents  for  Great  Brrtain  :  C.  W.  Burton,  Grafiths  &  Co.,  London. 


High  Speed  Service  at  Low  Speed  Cost 

Matthews  High  Speed 

Reamers  and  Core  Drills 

have  blades  of  high-speed  steel  brazed  into 
a  soft  steel  body  and  give  five  to  six  times 
the  service  of  carbon  steel  tools. 

No  loose  blades;  hard  cutting  edges;  less 
resharpening  needed;  more  speed,  more 
work  and  less  cost  per  piece  done. 

Write  for  Price  List  and  Testimonial  Leaflet. 

Three  Rivers  Tool  Company,  ^^*'  Three  Rivers,  Mich. 


Makes  WorK  a  lot  Easier 
to  Keep  Things  Together — 


nd  there's  nothing  handie 


..SHIPPED  K.  D. 


Towsley  Assembling  TrucHs. 


They  are  designed  to  assemble  machine 
parts  as  they  are  turned  out,  and  to  convey 
them  from  place  to  place.  They  are  very 
substantially  built,  with  platform  and  one, 
two  or  three  shelves,  adjustable  to  suit  the 
occasion.  Compact,  convenient  and  made 
to  stand  hard  service. 

Recommended    by  leading  machinery 
builders. 

J.    T.    TOWSLEY    MFG.     CO. 

1128-1134  Evans  St.  CINCINNATI.  OHIO 


Tnledo   Mch.   &  Tool   Co.,   Toledo,   O. 
Waterbury-Farrel   Fdry.    &.    Mch.    Co.,    Waterl.iiry. 
Watson-StUlman  Co.,    New   York. 
Williams.   White  &  Co.,  MoUne.   111. 
Pulley  Blocks. 

Yale  &  Towne  Mfg.  Co.,   New  York. 
Pulleys. 

American    Pulley    Co.,    Philadelphia,    Pa. 

Jeffrey  Mfg.  Co.,  Columbus,  O. 

Latshaw  Pressed  Steel  &  Pulley  Co.,  Pittsburg,  Pa. 

Poole   Eng'r'g  &  Mch.   Co.,  Baltimore,   Md. 

Reeves   Pulley   Co.,    Columbus.    Ind. 

Saginaw  Mfg.   Co..   Saginaw,  Mich. 

SeUers,   Wm.,   &  Co..    Inc.,    Philadelphia,   Pa. 

Wood's  Sons,  T.  B.,  Co.,   Chambcrsburg,  Pa. 

Pumps.  

Waterburr-Farrel   Fdry.    &  Mch.    Co..    Waterbory. 
Watson-StlUman  Co.,   New  York. 
Punches  and  Dies. 

Armstrong-Blum    Mfg.    Co.,    Chicago,    111. 
Burke  Mcby.   Co.,   Cleveland,   0. 
Globe  Mch.  &  Stamping  Co.,  Cleveland,  0. 
Pratt  &  Whitney  Co.,   Hartford.  Conn. 
1.    P.    Richards.    Providence,   R.   I. 
Watson-Stillman    Co.,    New  York. 
Whitman  &   Barnes   Mfs.   Co.,  Chicago,   111. 
Punching  and   Shearing   Machinery, 
Bertsch   &   Co..    Cambridge   City,   Ind. 
Blrdsboro  Steel  Fdry.  &  Mch.   Co.,  Blrdsboro.  Pa. 
E    W.   Bliss  Co.,  Brooklyn.  N.  Y. 
Cincinnati   Punch   &  Shear   Co..   Cincinnati,  0. 
Krlps-Mason    Mch.    Co.,    Philadelphia.    Pa. 
Long    &    AUstatter   Co.,    Hamilton,    O. 
Niles-Bement-Pond   Co.,    New   York. 
Pratt  &   Whitney    Co.,    Hartford,    Conn. 
Roversford   Foundry  &  Mch.   Co.,   Royersford,  Pa. 
Sellers,    Wm.,    &  Co.,    Inc.,   Philadelphia,    Pa. 
Toledo  Mch.  &  Tool  Co..  Toledo,  0. 
Waterbury-Farrel   Fdry.    &  Mch.    Co.,    Waterbary. 
Watson-Stlllman   Co..   New  York. 
Williams,   White  &   Co.,  MoUne,    111. 
Rapping  Plates, 

Milwaukee   Fdry.   Supply   Co.,    Milwaukee,    Wis. 
Reamers,  ,      ^     _ 

Cleveland    Twist    Drill   Co.,    Cleveland,    O. 
Morse  Twist  Drill  &  Mch,  Co.,   New  Bedford. 
Pratt  &   Whitney  Co.,   Hartford,   Conn. 
John  M.    Rogers  Works,  Gloucester  City,   N.  J. 
.«;chellenbach  &  Darling  Tool  Co.,  Cincinnati,  0. 
Standard  Tool  Co.,   Cleveland,   O. 
Three  Rivers  Tool  Co.,  Three  Rivers,  Mich. 
Wiley  &  RusseU  Mfg.   Co.,  Greenfield,  Mass. 
Reamers.   Adjustable, 

Pratt  &  Whitney  Co.,   Hartford,  Conn. 
Rogers,   John   M..   Works,    Gloucester   City,   N.  J. 
Reamers,    Fneumatio. 

Stow   Flexible   Shaft  Co..    Philadelphia.   Pa. 
Rivet  and   Spike  Machinery. 
National  Mcby.   Co.,   Tiffin.   O. 

Riveters.  „,.       ,,      ,, 

Chambersburg    Engineering    Co.,    Chambersonrg. 
General  Pneumatic  Tool  Co.,  Montour  Falls.  N.  T. 
Ingersoll-Rand  Co.,  New  York. 
Niles-Bement-Pond   Co.,    New  York. 
Wm    Sellers  &  Co..  Inc.,  Philadelphia,  Pa. 
Waterbury-Farrel  Fdry.   &  Mch.  Co.,   Waterbnry. 
Roller  Bearing*^ 

Bantam   .\nti-Frlction  Co.,   Bantam,  Conn. 
Saw  Blades.  „    - 

Diamond  Saw  &  Stamping  Wks..  Bnltalo,  N.  X. 
Millers  Falls  Co.,  New  York. 
West  Haven  Mfg.  Co..  New  Haven,  Conn. 
Saw  Sharpening  Machines. 

Cochrane-Bly  Co.,   Rochester.   N.   Y. 
Saw   Tables. 
Crescent  Mch.  Co..  Leetonla.  0. 
Hub  Mch.   &  Tool  Co.,   Philadelphia,  Pa. 
Saws,    Power   and   Hand, 

Blrdsboro  Steel  Fdry.  &  Mch.  Co.,  Blrdsboro,  P«. 
Diamond  Saw  &   Stamping  Wks.,    Buffalo,   N.   Y. 
Espen-Lucas   Mch.    Wks..   Philadelphia.   Pa. 
H.   T.   Story,   Chicago,   HI. 
Millers  Falls  Co.,    New  York. 
Patterson  Tool  &  Sup.   Co..   Dayton,   0. 
Robertson  Mfg.    Co..    Buffalo,    N.    Y. 
Tabor  Mfg.  Co..  Philadelphia,  Pa. 
West  Haven  Mfg.  Co.,  New  Haven,  Conn. 
Saws,  Band, 
Crescent   Mch.    Co.,   Leetonia.    O. 
Fox  Mch.   Co.,  Grand  Baplds,  Mich. 
Schools, 

American  School  of  Corr..  Chicago,  III. 
The    International   Corr.    School,    Scranton,   Ps. 
Screw   Machinery. 

Asa  S.  Cook  Co.,  Hartford,  Conn. 
Screw  Machines. 

Cleveland   Auto.   Mch.   Co..    Cleveland,   0. 
Garvin   Mch.    Co.,    New   York. 
National-Acme  Mfg.   Co..   Cleveland,  O. 
Pratt  &  Whitney  Co.,   Hartford,   Conn. 
Warner  &  Swasey  Co..  Cleveland,  O. 
Screws. 

Cleveland   Cap  Screw  Co..   Cleveland,  O. 
Separators.    Oil.  ..     «    n 

National  Separator  &  Mch.  Co.,  Concord.  N.  "• 
Shaft    Hangers. 

Wood's  Sons.  T.   B.,   Co.,   Chambe,sbnrg,  r«- 
Shapers. 
American  Tool  Works  Co.,   Cincinnati,   O. 
Cinclnilatl  Sbaper  Co.,  Cincinnati,  O. 
Eberhardt   Bros.    Mch.    Co.,    Newark,   N.   J. 
Flather  &  Co..    Nashua,    N.   H. 
Flather.   Mark,   Planer  Co.,   Nashua,   N.  H. 
Fox  Mch.   Co.,   Grand  Rapids,   Mich. 
Gould   &   Eberhardt,   Newark.   N.   J. 
Hendev    Mch.    Co.,    Torrlngton.    Conn. 
Hamilton  Mch.   Tool  Co..  Hamilton,  0. 
Kelly.   R.   A.,   Co.,  Xenla,   O. 
Morton  .Mfg.   Co.,  Muskegon   Heights,   Mien. 


For  .\lphabctlcal  Index,  see  Page  20. 
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New  Haven  Mfg.   Co.,    New  Haven,    Conn. 

Newton  Mch.    Tool   Wks.,    Inc..    Philadelphia,    Pa. 

Niles-Bement-Pond  Co.,    New   York. 

Potter  &  Johnston  Mch.    Co..   Pawtucket,    R.    I. 

Pratt  &  Whitney  Co.,   Hartford,   Conn. 

Rhodes.  L.   E.,   Hartford,   Conn. 

Rockford   Mch.   Tool   Co.,    Rockford.    III. 

Sellers,  Wm.,  &  Co..   Inc.,   Philadelphia,   Pa. 

Smith  &   Mills,  Cincinnati,   O. 

Springfleld   Mch.   Tool  Co..   Springfield,   0. 

Stockbrldge  Mch.  Co.,   Worcester,    Mass. 

George  D.   Walcott  &  Son,  Jackson,   Mich. 
Slotting  Machines. 

Belts   Mch.    Co.,    Wilmington,    Del. 

Dill,   T.   C.   Mch.   Co..    Philadelphia,   Pa. 

Garvin   Mch.   Co.,   New  York. 

New  Haven  Mfg.   Co.,   New  Haven,   Conn. 

Newton   Mch.    Tool    Wks.    Inc.,    Philadelphia,    Pa. 

Niies-Bement-Pond    Co.,    New    York. 

Sellers.    Wm.,   &  Co.,    Inc.,    Philadelphia,    Pa. 
Special  Ifachinery. 

Blanchard   Mch.    Co.,    Boston,    Mass. 

BUss.    E.   W..   Co.,   Brooklyn,  N.    Y. 

Dexter,   Chas.    S.,   Attleboro,    Mass. 

Elgin  Tool  Works,    Elgin,    HI. 

Garvin  Mch.    Co.,    New   York. 

Niles-Bement-Pond   Co.,    New   York. 

Skinner  Ship  Building  &  Dry  Dock  Co.,  Baltimore. 

Wade  Mch.   Co.,   Boston,    Mass. 

Waterbury-Farrel    Fdry.    &    Mch.    Co.,    Waterbury. 

Williams.    White  &   Co.,    Mollne,    111. 

W.    A.   Wilson   Mch.   Co..    Rochester,   N.   Y. 
Speed  Changing  Devices. 

Evans,    G.    F..    Newton   Centre,    Mass. 

Reeves  Pulley  Co.,   Columbus,   Ind. 
StAmping,   Sheet  Metal, 

Globe  MOh.   cS:  Stamping  Co.,   Cleveland,  O. 

National  Tool  &  Stamping  Co.,    Philadelphia,   Pa. 
Stamps,  Letters  and  Figures, 

Schwerdtle   Stamp   Co.,    Bridgeport,    Conn. 
Steel. 

Boker,  Hermann  &  Co..  New  York  and  Chicago. 

Bourne-Fuller    Co.,    Cleveland.    O. 

Firth-Sterling    Steel    Co.,    McKeesport,    Pa. 

Frasse,  P.   A..  &  Co..   New  York. 

Heller  Bros.   Co.,   Newark,   N.  J. 

Jessop.  Wm.,  &  Sons.  Ltd.,   New  York. 

WItteman,   A.  P.  &  Co.,   Philadelphia,   Pa. 
Steel   Castings   and   Forgings. 

Birdsboro   Steel   Fdry.   &  Mch.   Co.,    Birdsboro.    Pa. 

Hay-Budden  Mfg.  Co.,  Brooklyn.   N.   Y. 

Jessop,   Wm.,   &  Sons,   Ltd..   New  York. 
Steel  Rules. 

Brown  &  Sharpe  Mfg.   Co., 

Keuffel   &    Esser    Co..    New 

Lufkln   Rule  Co.,   Saginaw, 
Stoppers, 

McCulIough-Daizell  Crucible  Co.,    Pittsburg,   Pa. 
I  Bolt  Heads. 

Lang,    G.    R..   Co.,   Meadville,    Pa. 
Taps  and  Dies. 

Bay  State  Tap  &  Die  Co.,    Mansfield.    Mass. 

C.  H.  Bcsly  &  Co..  Chicago,   III. 

Butterfleld   &  Co.,   Derby  Line,   Vt. 

S.    W.    Card    Mfg.    Co..    Mansfield.    Mass. 

J.  M.  Carpenter  Tap  &  Die  Co..   Pawtucket,  B.  I 

Cleveland  Twist  Drill   Co.,    Cleveland,    O. 

Geometric  Tool   Co.,    New   Haven,    Conn. 

Hart  Mfg.    Co.,    Cleveland,    O. 

Jessop,  Wm.,  Sl  Sons.  Ltd.,  New  York, 

Modem  Tool  Co.,    Erie,   Pa. 

Morj»  Twist  Drill  &  Mch.   Co.,   New  Bedford 

Pratt  &  Whitney  Co.,   Hartford,   Conn. 

Reed  Mfg.    Co.,    Erie,    Pa. 

Standard   Tool   Co.,    Cleveland,   O. 

Toledo  Mch.   &  Tool  Co.,   Toledo.   O. 

Whitman  &  Bamfs  Mfg.  Co.,  Chicago,  111. 

Wiley  &  Russell  Mfg.  Co.,  Greenfield,  Mass. 
Tapping    Attachments, 

Beaman   &  Smith    Co.,    Providence,   R.    I. 

Cincinnati   Moh.   Tool  Co.,   Cincinnati,  0. 

Modern  Tool  Co.,   Erie,   Pa. 
lapping  Machines. 

Baker   Bros..    Toledo,    0. 

Burke    Mchy.    Co.,    Cleveland,    O. 

Garvin   Mch.    Co.,    New   York. 

Murchey  Mch.   &  Tool  Co..    Detroit.    Mich. 

Pratt   &   Whitney   Co..   Hartford.    Conn. 

Saunders',    D.,   Sons,    Yonkers,    N.    Y. 
Thermit. 

Goldschmldt   Thermit    Co..    New   York. 
Thread  Cutting   Tools. 

Billings    &    Spencer    Co..    Hartford,    Conn. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Rivett   Dock  Co.,   Brighton,   Mass. 
Time   Recorders. 

Calculagraph   Co..    New   York. 
Tire  Welders  and  Benders. 

Williams,    White    &   Co.,'  Mollne.    111. 
Tools. 

Hammacher.   Schlemmer  &  Co..   New  York. 

Pratt  &  Whitney  Co.,   Hartford,   Conn. 
Tool  Holders,  Lathe  and  Planer, 

Armstrong  Bros.   Tool   Co.,   Chicago,    111. 

Beaman   &   Smith    Co..    Providence,    R.    I. 

Billings  &   Spencer   Co..    Hartford,    Conn. 

Fairbanks  Co.,   Springfield.    0. 

0.    K.   Tool   Holder   Co.,    Shelton,    Conn. 

Pratt   &   Whitney   Co.,    Hartford,   Conn. 

Western   Tool   and   Mfg.    Co.,   Springfield,   O. 
Tool    Racks. 

New  Britain  Mch.   Co.,   New  Britain,  Conn. 
Tracks,   Trolley  and  Overhead, 

Yale   &  Towne   Mfg.   Co.,    New  York. 
Transformers. 

Crocker-Wheeler  Co.,   Ampere,    N.   J. 

General   Electric  Co..   Schenectady,    N.   Y. 

Westinghouse  Elec.   &  Mfg.   Co.,   Pittsburg,   Pa. 

For  Alphabetical  Index,   see  Page  20. 


Our  Threaded  Brass  Dowel  Pins 

For  wooden  patterns  can  be  driven  or  screwed  into  place  and 

:^==|       removed  at   any  time  by  unscrewing.     Essential   for  smooth 

joints.     Made  in  5  sizes.     Write  for  price  list. 

Send  for  Catalogue  of  Winkley  Specialties. 

Our  line  of  Oil  Cups  and  Oil  Hole  Covers 

is  very  complete.     Adapted  for  every  requirement ;  dust-proof,   ^ 
self-closing,  easily  cleaned  and  adjusted. 

The  Winkley  Company,  226  Abbott  street,  Detroit,  Mich. 


^»#|te|tn|»f|w$»«\f»f|»f|»|»f|»«|»^^ 


\PEPLATES 

I      ^Cfx:  Machinery 
\    grevssll/orks^ 

SON. FRANKLIN  ST.    CHICAGO 


ASK  YOUR  DEALER  FOR   /UFKiff  STEEL  RULES 


WITH  READABLE  GRAOUATIONS 


this  rule  can  be  iostantly  read.    We  make  a  full  line  and  every  rule 
guaranteed . 


The  64th  gradual; 

Made  by    TME /UFKtff PULE OO.    Saginaw,  Mich,  U.S.A. 

i  *  #1  ^  New  York         London 


RGEST    MANUFACTURER 


Send  for  Catalog 


Our  Customers  Tell  Is 


that  our  line  of  goods  are    Two  Piece 
superior  in  make,  finish,  and    j;*^p^ 

This  is  pretty  good  P  J 
BUT 'TIS  TRUE       B 

TUCKER  PHoirOILCCPS 

Send  for  price  list  and  samples. 

W.  M.  &  C.  F.  TUCKER, 

Hartford,  Conn. 

■  Fenwick  Freres,  ParlB,  France. 


Bennett  Handy  Oilers 


can  be  got  at  handily  in 
unhandy      places.      No 
plugging  up.     Oil  tight  Mnd 
dust  proof, 
BAY  STATE  STAMPING  CO. 


TAPS  AND  DIES 

Of  Every  Description. 

BUTTERFIELD  &  CO., 

DERBY  LINE,  VERMONT. 
ROCK  ISLAND,  CANADA. 

Die  Forgings 

Weldless  Rings,         Steel  Forgings. 

10  per  cent,  to  25  per  cent,  more 
blanks  can  be  cut  by  dies  finished 
from  our  Forgings.  Our  steel  is  made 
especially  for  us  and  wo  forge  by  a 
process  that  is  all  our  own. 

HAY-BUDDEN  MFC. CO. 

254  No.  Henry  St.. Brooklyn.  N.  Y. 
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Automobile  Parts  and  Forgings 
Made  from  POIvDI  Special  Steels 

Poldi  Steel  is  now  being  furnished  to 
many-  of  the  automobile  manufacturers 
of  Europe  for  such  work  and  its  supe- 
riority has  been  proved  by  careful  tests. 
Also  Special  Automobile  Spring  Steel 
Send  for  Booklet 

PETER  A.  FRASSE  S  CO.,  *°'"Alr^t7"" 

92-04    rULTON    ST.,    NE-W   YORK 

Steel  and  Tube  Warehouse,  143-144  Worth  Street. 


$7.50 

You  cannot  help 
buying  this  Lathe 
Center  Grinder. 


TKe  Patterson 

Tool  and  Supply 

Company 

Dayton,  OKio 

Machinery,  Tools  and  Supplies 


HEAVY 
MEDIUM 


Machine  WorK  of  All  Kinds  St^'Vionary 


Up-to-date  shop  and  equipment.      Send  us  your  orders. 
We  make  a  specialty  of  Boiler,  Sheet  Iron  and  Copper  Work,  Pipe  Bending,  etc. 

SKinner  Ship  Building  ®  Dry  DocK  Co.,  Baltimore,  Md. 


Lifting'  Magnets 

SOME.  Points  of  Superiority  in 
our  Magnets: 

The  ventilation  of  the  coils  is  perfect  thus  preventing 
heating  instead  of  relying  on  carrying  it  off  by  radiation. 

Each  magnet  has  TWO  coils — i  lo  and  220  volts,  and 
change  from  one  to  the  other  can  be  quickly  made. 

Our  protection  for  lead  wires  is  perfect. 

Our  magnet  has  a  FLAT  not  CONCAVE  bottom, 
thus  allowing  the  whole  bottom  to  come  into  intimate  con- 
tact with  the  load. 


The  Browning  Engineering  Company 

CLEVELAND,    OHIO 


Classified  Index  to  Advts.  (Continued.. 

Transmisaion    Machinery. 
CreBson,   Geo.    V..   Co.,   Philadelphia,   Pa. 
Jeffre.v    Mfg.    Co..    Columbus.    O. 
Link  Belt  Co.,   Philadelphia,   Pa. 
Reeves    Pulley    Co..    Columbus.    Ind. 
Sellers,   Wm.,   &  Co.,   Inc..  Philadelphia,   Pa. 
Wood's  Sons,   T.   B.,   Co.,   Chambersburg,   Pa. 
Trimmers,   Wood. 

Fox    Mch,    Co.,    Grand    Rapids,    Mich. 
Trolleys. 

Detroit  Eng'r'g  Wks.,   Detroit.   Mich. 
Yale   &  Towne   Mfg.    Co.,    New   York. 
Trucks. 

Towsley,   J.   T.,   Mfg.   Co.,   Cincinnati,   O. 
Tuhing. 

standard   Welding   Co.,    Cleveland,    O. 
Tumbling  Barrels. 

Globe  Mch.    cSt  Stamping  Co.,   Cleveland,   0. 
Turret  Heads. 

Baker  Mch.   Co.,    New   Bedford,   Mass. 
Turret  Machinery, 

Bullard   Mch.   Tool  Co.,   Bridgeport,   Conn. 
Kay  &  Scott,   Dexter,  Me. 
Gisholt   Mch.    Co.,    Madison,    Wis. 
Hendey    Mch.    Co.,    Torrington,    Conn. 
Jones   &    Lamson    Mch.    Co..    Springfield,    Vt. 
Nllee-Bemcnt-Pond    Co.,    New    York: 
Pratt  &   Whitney  Co.,   Hartford,   Conn. 
Warner  &   Swasey   Co.,   Cleveland.   0. 
Windsor   Mch.    Co.,    Windsor,   Vt. 
Universal  Joints, 

Baush    Mch.    Tool    Co.,    Springfield,    Mass. 
Boston  Gear  Wks.,   Norfolk  Downs.   Mass. 
Valves. 

Jenkins  Bros.,   New   York. 
Vises. 

Armstrong    Mfg.    Co.,    Bridgeport,    Conn. 
.Athol    Mch.    Co..    Athol.    Mass. 
Carter  &   Hakes  Mch.   Co.,   Winsted,   Conn. 
Frasse,  P.  A.,  &  Co..   New  YorS. 
Graham   Mfg.    Co.,    Providence,    R.    I. 
Merrill   Bros.,    Brooklyn,    N.    Y. 
rlunket,   J.    E.,   Chicago,    111. 
Prentiss   Vise  Co..    New  York. 
Reed   Mfg.    Co.,    Erie.    Pa. 
Wyman    &    Gordon.    Worcester,    Mass. 
Welding. 

Goldschmidt   Thermit    Co.,    New   York. 
Standard    Welding    Co.,    Cleveland,    0. 
Wire  Nail   and  Washer  Mohy. 
Acme    Mchv.    Co.,    Cleveland,    0. 
National    Mchy.    Co.,    Tiffin,    O. 
Wood  Working  Machinery, 
Crescent  Mch.   Co.,   Leetonla,    0. 
Fox   Mch.    Co.,    Grand   Rapids,    Mich. 
Seneca  Falls  JIfg.   Co.,   Seneca  Falls,   N.    I. 
Wrenches. 

.Armstrong    Mfg.     Co.,     Bridgeport,    Conn. 
Bemls  &  Call.  H.  &  T.,  Co.,  Springfield.  Mass. 
Billings    &    Spencer    Co..    Hartford,    Conn. 
Bullard    Auto.    Wrench   Co..   Providence,   B.   I. 
J.  M.  Carpenter  Tap  &  Die  Co.,  Pawtucket,  B.  I. 
Coes   Wrench    Co.,    Worcester,    Mass. 
Greeue,  Tweed  ..%  Co.,   New  York. 
Kevstone   Drop   Forge   Wks.,    Chester,   Pa. 
Reed  Mfg.   Co.,   Erie.   Pa. 
Trimont   Mfg.    Co..    Roxbury,   Mass. 
Whitman  &  Barnes  Mfg.  Co.,  Chicago,  111 
J.    H.    WiUiams  &  Co.,    Brooklyn,    N.    Y. 


Alphabetical  Index,   see  Page  20. 


MARK  YOUR  TOOCS 


>V.  L-SACKMANN 

19    CHORRY  ST  AKRON.   OHIO. 


Subscription  Offer  No. 4 
THREE  DOLLARS 

You  Get 
The  complete  set  of  Data  Sheet  Sup- 
plements issued  with  Machinery 
during  the  past  eight  years,  1898- 
igo6— sixty-four  sheets,  each  meas- 
uring 12  X  18  inches,  comprising  256 
6x9  pages,  arranged  for  note-book 
use — 

Machinery,    Engineering    Edition, 
for  one  year,  and  the  Adjustable  Cloth 
Binder  for  the  Data  Sheets. 
Just  say  Offer  No.  4-      See  page  50. 

ABOUT  REMITTING 
Three  safe  tfays  to  send  money:  Post  Office  or 
Express  Money  Order,  Registered  Letter.    >■ 
you  send  bills",  wrap  them  in  tough  paper  or 
blotting  paper. 
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BLISS 


jj 


POWER 
PRESSES 

For  Every  Purpose. 

Full  line  of    styles  and 
sizes  in  stock. 


DROP  HAMMERS, 
SHEARS  AND  DIES. 

Eventhing  for  punch- 
ing, cutting,  forming  and 
bending  sheet  metals. 

Correspondence  solicited. 

E.  W.  BLISS  CO. 


S  Adams  Street, 


BROOKLYN,  N.  Y. 


European  Headquarters:  4  Rue  Huntzinger,  Clichv  pres  Paris,  France. 
Agents  for  Chicago  and  vicinity  :  The  btiles-Mo'rse  Co.,  138  Tackson 
Boulevard.  Chicago.  111. 


New  15-inch  Sebastian 
Engine  Lathe 


This  machine  is  furnished  with  screw  and  rod 
feed  as  well  as  power  cross  feed.  Cuts  right  or  left 
hand  threads  from  5  to  36,  and  feeds  to  right  or  left 
as  desired.  Has  all  advantages  for  modem  manu- 
facturing. Highest  grade  of  workmanship  and  mate- 
rial. All  parts  heavy  and  substantial.  Ever>-  con- 
venience for  easy  operation  and  special  consideration 
given  to  accuracy. 

A  first  class  Lathe  at  a  low  cost. 

JVrife  for  Special  Circular. 

iSebastiati    LatHe    Company 

129-131  Culvert  St.,  Cincinnati,  O. 


FOX 
TRIMMERS 


Trimining  Shoulder  od  Tenon  witb  TVian^le  Gauge 

One  of  these  small  inexpensive  trimmers  for  each  in 
dividual  pattern  maker  will  save  from  half  an  hour  to  an 
hour  a  day  if  one  is  devoted  to  each  man. 

If  they  only  saved  twelve  minutes  a  day,  that  would 
be  100?  per  annum. 

Time  consuming  work  with  hand  planes  and  chisels  is 
immensely  curtailed  by  Fox  Universal  "Wood  Trimmers. 
Dozens  of  styles  and  sizes.     Get  the  catalog. 

FOX   MACHINE   COMPANY 

815-825  No.  Front  St.,        GRAND   RAPIDS,  MICH. 

Complete  Pattern  Shop  Equipment 


PEERLESS 
RAWDIDE 
PINIONS 

NOISELESS 
DURABLE 
SATISFACTORY 


We  are  experts  in  the  manufacture  of  Raw- 

fiid 

e  Pinions  for  light  or 

heavy 

duty  and 

are 

equipped  to  fill  your 

orders- 

—large  or 

sma 

11 — with  promptness. 

The  Horsburgh  ®  Scott  Co. 


CLEVELAND. 


OHIO,  U.  S.  A. 
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A  very  convenient  Pocket  Caliper  grad- 
uated on  one  side  to  64ths,  and  on  the 
other  to  looths. 
Opens  two  in- 
ches and  is  nice- 
ly finished. 


NEW 
MPROVED 


A  special  feature 
is  in  its  ease  of 
adjustment,  due  to 
the  patent  Thumb 

Nut. 


Billings 
Pocket  Caliper 


Our  New  Fine  Tool  Cafalog  deso-ibes  it 


The  Billings  &  Spencer  Co.,  Hartford,  Conn. 


THERE'S  NO  BETTER 


ill    in   the 


Sensitive    D 

market,    none    that    will 

accomplish  so  much  with 

so  little    expenditure  of 

time,  labor    or    wear 

and   tear,   none   that 

possesses    so    many 

strong  features  of 

merit,  none  that  will 

give  you  that  entire 

satisfaction     that 

every    machine    tool 

user'  looks    for    but 

doesn't  get,  than  the 

KNECHT-FRICTION 

SENSITIVE  DRILL 

These  Drills  Sent  on 

Thirty  Days'  TriaU 

The  KNECHT  BROS.  CO. 

8t9  Wade  Street, 

CINCINNATI,  0. 

SchaciiArdt  &  Sdinttc, 

-,  Berlin,     V  lenn».    Si. 

Petersburg,  Stockholm, 


THe  Cincirinati  Drill  Press  CHucK 


The  most  convenient  and  useful  chuck  for  drill  press,  milling  machine,  shaper  and 
planer  to  be  obtained- 

This  chuck  holds  flat,  round,  straight  or  taper  work  equally  well  and  adjusts  itself 
to  the  shape  of  the  work,  holding  it  securely  in  the  most  practical  manner. 

The  steel  blocks  used  are  planed  from  bar  machinery  steel  and  for  different  sizes  of 
V's  planed  true  and  square  at  different  angles  as  well  a's  the  body  of  the  chuck,  which 
affords  the  best  and  most  convenient  way  of  holding  work  of  various  shapes. 

The  blocks  may  be  easily  removed  by  passing  the  heads  of  the  clamping  screws  from 
the  T  slot  in  the  body  of  the  chuck  and  an  opening  provided  for  same,  which  allows  the 
blocks  to  be  used  as  regular  V  blocks  containing  several  sizes  of  V's,  or  they  may  be  used 
as  parallel  blocks. 

The  steel  jaw  attached  to  the  body  of  the  chuck  may  be  removed  by  taking  out  the 
hexagon  head  screws,  which  pass  freely  through  threaded  holes,  and  the  lar^e  set  screws 
shown  in  cut  inserted  and  used  for  holding  rough  work,  thereby  keeping  the  jaws  in  good 
shape  for  better  work. 

The  Xo.  3  chuck  is  6"  wide,  If^"  deep,  it  will  open  2"  with  both  blocks  in  place,  4" 
with  one  block  in  place  and  6"  with  both  blocks  removed. 
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Chain  Draw 
BencKes- 
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The  Waterbnry  Farrel 
Foundry  and  Machine  Co. 

WATERBURY,  CONN.,  U.  S.  A. 

Western  Office,  Cleveland,  Ohio 

Automatic  and 

Special  MacKinery 

o£  all  kinds  designed  and  built.    Inventions 

perfected.    Builders  of  Variable  Speed  Iron 

Planers.    Correspondence  Solicited. 
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FLOORPLATE  PRACTICE  IN  THE  SCHENECTADY  SHOPS  OF  THE 
GENERAL  ELECTRIC  COMPANY. 


THE  use  of  the  portable  tool  and  the  floorplate  in  heavy 
machine  work  is  such  a  simple  and  logical  solution  of 
the  problem  of  machining  large  masses  of  metal,  that 
it  is  difficult  to  realize  that  a  few  years  ago  the  system  was  un- 
known; the  traveling  crane  even,  which  has  made  the  system 
possible,  has  come  into  general  use  in  larger  sizes  within  the 
past  two  decades  only.  It  is  idle  to  speculate  as  to  what  we 
would  have  done  without  the  floorplate,  the  portable  tool  and 
the  traveling  crane,  because  they  ai-e  so  obviously  useful  that 


In  Fig.  2  is  shown  an  example  of  a  machine  which  is  not 
portable  but  which  is  used  with  the  floorplate,  although  this 
latter  is  little  more  than  an  Incident,  merely  taking  the  place 
of  what  would  otherwise  have  been  the  platen  or  clamping 
surface  of  the  rotary  planer  shown.  The  use  of  the  floorplate, 
however,  simplifies  the  design  of  the  machine,  does  away  with 
the  necessity  for  extra  foundations  other  than  those  already 
laid  for  the  plate,  and  gives  the  advantage  of  a  clamping 
surface   of   practically   unlimited   dimensions.     The   fact  that 


Fig.  1.    Portable  DriUing  and  MUling  Machine  Operating  i 


Heavy  Rotor,  in  Conjunction  with  a  Portable  Central  Pivot  for  Indexing. 


they  were  bound  to  be  discovered  and  put  to  work  as  soon 
as  conditions  required  them.  If  one  man  or  set  of  men  had 
not  stumbled  on  the  idea,  another  man  or  set  of  men  would 
most  assuredly  have  done  so.  As  is  well  known,  much  of  the 
credit  for  the  early  development  of  the  system  is  due  to  the 
management  of  the  Schenectady  works  of  the  General  Electric 
Co.,  particularly  to  Mr.  John  Riddell,  the  general  superinten- 
dent of  the  plant.  In  1901  Mr.  Riddell  presented  a  paper 
on  the  subject  to  the  American  Society  of  Mechanical  Engi- 
neers, describing  the  progress  of  the  system  up  to  that  time. 
Since  then  the  range  of  this  work  has  been  greatly  increased 
in  these  shops.  New  buildings  and  floorplates  have  been  built, 
new  portable  machinery  has  been  designed.  The  photographs 
reproduced  in  the  accompanying  halftones  will  serve  to  give 
some  idea  of  the  extent  and  variety  of  the  operations  being 
performed  at  the  present  time  by  this  method. 


the  work  is  not  fastened  in  the  machine  Itself  but  to  a  base 
separate  from  it,  seems  to  have  the  effect  of  making  the 
operator  realize  that  after  all  only  a  small  part  of  the  heavy 
casting  is  being  worked  at  a  time,  and  that  other  surfaces 
are  in  position  to  be  machined.  As  a  consequence  of  this 
condition  it  is  possible  to  have  operations  of  various  kinds 
carried  on  simultaneously  on  a  large  piece  of  work.  For  in- 
stance, the  writer  in  a  recent  visit  to  these  shops  noticed  the 
rotor  of  a  large  generator  which  was  having  a  number  of  bolt 
holes  drilled  in  its  face  by  a  horizontal  milling  and  drilling 
machine.  This  machine,  like  the  planer,  happened  to  be  a 
stationary  tool  whose  bed  was  formed  by  the  main  floorplate 
of  the  shop.  On  the  other  side  of  the  work  was  a  portable 
milling  and  drilling  machine  performing  the  corresponding 
operation  there.  It  perhaps  would  not  have  occurred  to  the 
foreman   to  have   used   the   portable  tool   if   the  milling  and 
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drilling  machine  had  been  a  separate  tool  with  a  platen  of  its 
own.  Our  readers  will  remember  the  grinding  device  used 
to  sharpen  the  cutters  of  the  rotary  planer,  described  in  the 
April,  190G,  issue  of  Machinery.  This  attachment  is  used  on 
the  cutter  head  without  removing  it  from  the  machine,  while 
the  spindle  is  revolving  slowly  past  the  cutters. 

In  Fig.  3  is  shown  another  example  of  a  machine  not  greatly 
altered  by   the  requirements  of   floorplate  practice.     Like  the 


rotary  planer  and  the  milling  and  drilling  machine  just  men- 
tioned, these  radial  drills  have  merely  had  their  work  tables 
amputated,  leaving  only  base  enough  to  firmly  clamp  them  to 
the  floor.  It  would  have  been  entirely  possible  to  have  drilled 
the  bolt  holes  in  the  casting  shown,  in  a  radial  drill  of  the 
ordinary  type,  but  it  would  have  been  a  purely  fortuitous 
circumstance  to  have  found  two  machines  so  placed  that  they 
could  work  together  on  this  casting  as  are  the  machines 
shown  in  the  cut.  In  fact,  except 
for  this  particular  job,  it  would 
have  been  a  nuisance  to  have  had 
the  two  drills  so  close  together. 
The  neatness  and  compactness  of 
the  electric  drive  for  conditions 
of  this  kind  is  well  shown  in  the 
cut.  It  goes  without  saying  that 
the  portable  tool  problem  would 
be  a  serious  one  if  it  were  not  for 
the  direct  connected  motor. 

In  connection  with  the  horizon- 
tal boring,  drilling  and  milling 
machine  shown  in  Fig.  1,  another 
interesting  development  of  the 
portable  tool  is  shown.  The  heavy 
rotor  which  is  being  machined  is 
supported  on  a  portable  pivot  in 
the  center,  which  thus  furnishes 
a  means  for  revolving  the  work 
and  bringing  one  face  after  an- 
other in  proper  position  to  be 
drilled.  The  work  is  steadied  by 
jacks  while  the  drilling  is  in  pro- 
gress. A  similar  device  is  shown 
in  Fig.  8  where  a  pasting  is 
mounted  on  a  portable  horizontal 
dividing  head,  indexed  by  the 
crank  shown  at  the  base.  The 
milling  and  drilling  machine  here 

shown  is  a  heavier  tool  than  the  one  in  Fig.  1.  and  has  a 
considerably  greater  travel  on  its  base.  The  motor  also,  in- 
stead of  being  mounted  at  the  top  of  the  column,  is  carried  by 
the  saddle.  Another  portable  accessory  device  which  the 
writer  noticed  in  operation,  was  an  electrically-driven  pump 
with  suitable  piping,  pans,  etc.,  which  was  employed  to  fur- 
nish a  supply  of  cooling  water  for  a  horizontal  drilling  ma- 
chine, engaged  in  deep  hole  work  in  a  steel  casting.    This  ar- 


rangement could  be  moved  around  from  machine  to  machine 
as  circumstances  required. 

A  highly  specialized  form  of  drilling  machine  is  shown  in 
Pig.  6.  To  a  central  post  (which  is  clamped  to  the  center  of 
the  turbine  disk  being  drilled)  is  pivoted  a  sleeve  carrying  a 
pair  of  opposite  radial  arms;  each  of  these  arms  carries  a 
double  head  with  two  spindles;  each  of  the  spindles  drives 
two  drills  which  are  adjustable  for  distance  from  each  other 
and  from  the  center.  Thus  eight  holes  may  be  drilled  for 
each  angular  position  of  the  machine.  The  whole  is  driven 
through  a  variable 'speed  device  by  a  motor  mounted  on  top 
of  the  column. 

The  boring  machines  shown  in  Pig.  4  bear  the  same  rela- 
tion to  the  floorplate  that  the  rotary  planer  in  Fig.  2  does. 
That  is  to  say,  the  machine  is  simplified  to  its  essential  ele- 
ments of  a  headstock  and  a  tallstock,  with  a  connecting 
boring  bar.  The  floorplate  merely  furnishes  the  base  for  the 
work  clamping  platen. 

Two  types  of  Blotters  (or  "vertical  shapers,"  as  they  might 
more  properly  be  called)  are  used.  In  Fig.  7  are  shown  a 
pair  of  the  worm  and  rack  driven  variety  working  on  the 
opposite  ends  of  two  heavy  generator  bases.  It  will  be  noted 
that  one  of  these  machines  is  made  right-handed  while  the 
other  is  left-handed.  This,  in  the  case  shown,  brings  the 
operating  side  of  both  machines  on  the  same  side  of  the 
work,  making  it  unnecessary  for  the  workman  to  do  as  much 
traveling  as  he  would  otherwise  have  to.  This  idea  of  build- 
ing some  tools  right-hand  and  others  left-hand  has  been  car- 
ried out  in  other  machines  as  well;  the  two  screw-driven  Blot- 
ters shown  in  Fig.  10  will  be  seen  to  follow  the  same  arrange- 
ment. This  type  of  slotter  is  adapted  for  longer  cuts  than  is 
the  other,  although  the  work  shown  is  almost  diminutive  as 
compared  with  the  general  run  of  floorplate  work.  In  both 
Figs.  9  and  10  it  will  be  noted  that  the  reversing  movement 
for  the  tool  slide  is  effected  by  a  pair  of  magnetic  clutches 
mounted  on  the  countershaft  to  which  the  driving  motor  is 
geared.  Extensive  use  of  electric  clutches  is  made  in  these 
portable  tools  and  a  design  has  been  found  which  gives  very 
satisfactory  results.     The  best  view  of  the  clutches  and  con- 


Fig. 


I  Casting;  note  that  one 

trolling   mechanism   of   the   rack   and   worm-driven   slotter   is 
shown  in  Fig.  9. 

A  draw-cut  shaper  is  shown  in  Fig.  11.  This  tool  is  much 
used  for  horizontal  and  vertical  surfacing,  and  on  account 
of  the  slenderness  of  its  ram  it  will  reach  into  otherwise  in- 
accessible positions.  The  "draw-cut"  principle,  however,  makes 
it  a  rigid  tool  in  spite  of  the  design  of  the  ram;  it  is  put  in 
tension  only,  being  subjected  to  comparatively  little  bending 
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Fig.  11.     Draw-cut  Sha 


strain.  The  whole  tendency  of  the  cutting  action  is  to  draw 
the  joints  of  the  machine  together  and  thus  bring  them  into 
the  alignment   originally   intended   for   them.     This   cut   also 


gives  an  excellent  idea  of  the  lightness   and  airiness  of  the 
standard  type  of  building  in  this  plant. 

In  Fig.  5   is  shown  the  60-foot  boring  mill  at  worli.     This 
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as  illustrated  and  described  in  the  July,  1903,  issue  of  Ma- 
UNEBy.  The  revolving  table  and  the  tool  slide  shown  have 
sen  built  and  in  use  for  some  time,  and  have  done  their 
ork  In  a  very  satisfactory  manner.  The  construction  of  half 
'  the  proposed  housing  is  nearing  completion,  and  this  will 
ion  be  in  condition  for  use.  It  is  not  believed  at  this  time 
lat  it  will  be  necessary  to  finish  the  other  half  of  the  hous- 
g  and  cross  rail.  When  the  writer  saw  this  machine  in  op- 
ation  it  was  turning  the  outside  of  a  casting  which  was  prob- 
)ly  about  3  feet  greater  in  diameter  than  the  table,  or  about 
;  feet  in  diameter.  The  rest  of  the  stationary  clamping  sur- 
ce  with  which  the  machine  is  provided  was  being  used  for 
orage  and  for  portable  tool  work  on  other  castings. 
A  detailed  drawing  of  one  of  the  most  recent  floorplates  is 
lown  in  Fig.  12.  Each  section  is  10  feet  square,  8  inches 
ick,  and  weighs  about  13,700  pounds.  The  under  side  is 
)llowed  out  to  form  a  series  of  square  pockets  with  circular 
lenings  through  to  the  upper  surface.  After  the  plates  have 
len  laid  on  the  concrete  foundation  prepared  for  them  and 
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THE  DESIGN  OF  BEARINGS.— 3. 

CALCUIiATING  THE  DIMENSIONS. 

FORREST  E.  CARDULLO. 

The  durability  of  the  lubricating  film  is  affected  in  great 
measure  by  the  character  of  the  load  that  the  bearing  carries. 
When  the  load  is  unvarying  in  amount  and  direction,  as  in 
the  case  of  a  shaft  carrying  a  heavy  bandwheel,  the  film  is 
easily   ruptured.     In  those  cases  where  the  pressure  is  vari- 
able   in   amount   and    direction,    as    in    railway   journals   and 
crankpins.  the  film  is  much  more  durable.     When  the  journal 
only  rotates  through  a  small  arc,  as  with  the  wristpin   of  a 
steam  engine,  the  circumstances  are  most  favorable.     It  has 
been    found   that   when   all    other   circumstances    are   exactly 
similar,  a  car  journal,  where  the  force  varies  continually  in 
amount  and  direction,  will  stand  about  twice  the  unit  pres- 
sure that  a  flywheel  journal  will,  where  the  load  is  steady  in 
amount  and  direction.    A  crankpin,  since  the  load  completely 
reverses   every   revolution,   will   stand 
three    times,    and    a   wrist-pin,    where 
the   load   only   reverses,   but   does   not 
make  a  complete  revolution,  will  stand 
four  times  the  unit  pressure  that  the 
flywheel  journal  will. 

The  amount  of  pressure  that  com- 
mercial oils  will  endure  at  low  speeds 
without  breaking  down  varies  from  500 
to  1,000  pounds  per  square  inch,  where 
the  load  is  steady.  It  is  not  safe,  how- 
ever, to  load  a  bearing  to  this  extent, 
since  it  is  only  under  favorable  cir- 
cumstances that  the  film  will  stand 
this  pressure  without  rupturing.  On 
this  account,  journal  bearings  should 
not  be  required  to  stand  more  than 
two-thirds  of  this  pressure  at  slow 
speeds,  and  the  pressure  should  be  re- 
duced when  the  speed  increases.  The 
approximate  unit  pressure  which  a 
bearing  will  endure  without  seizing,  ia 
as  follows: 

PK 

P= ,  (5) 

DN  +  K 

where  p  is  the  allowable  pressure  in 
pounds  per  square  inch  of  projected 
area,  D  is  the  diameter  of  the  bearing 
In  inches,  N  is  the  number  of  revolu- 
tions of  the  journal  per  minute,  and  P 
and  K  depend  upon  the  kind  of  oil, 
manner  of  lubrication,  and  so  on. 

The  quantity  P  is  the  maximum  safe 
unit    pressure    for    the    given    circum- 
stances, at  a  very  slow  speed.     In  or- 
dinary  cases   the   value   of  this   num- 
ber will  be  200  for  collar  thrust  bear- 
ings, 400  for  shaft  bearings,   800  for  car  journals,  1,200   for 
crankpins,    and   1,600   for   wristpins.     In   exceptional   circum- 
stances, these  values  may  be  increased  by  as  much  as  50  per 
cent,  but  only  when  the  workmanship  is  o£  the  best,  the  care 
the  most  skillful,  the  bearing  readily  accessible,  and  the  oil 
of  the  best  quality,  and  unusually  viscous.     It  is  only  in  the 
case  of  very  large  machinery,  which  will  have  the  most  expert 
supervision,  that  such  values  can  be  safely  adopted.     In  the 
case  of  the  great  units  built  for  the  Subway  power  plant  in 
New  York  by  the  Allis-Chalmers  Co.  the  value  of  P  in  the 
formula  given  above,  for  the  crankpins,  was  2,000 — as  high  a 
value  as  it  is  ever  safe  to  use. 

The  factor  E  depends  upon  the  method  of  oiling,  the  rapid- 
ity of  cooling,  and  the  care  which  the  journal  is  likely  to  get. 
It  will  be  found  to  have  about  the  following  values:     Ordi- 
nary  work,   drop-feed   lubrication,   700;    first-class   care,   drop- 
•  «     *     »  fgg(j    lubrication,   1,000;    force-feed   lubrication   or   ring-oiling, 

pie  exposition  for  Safety  Devices  which  we  have  previously  1,200  to  1,500;  extreme  limit  for  perfect  lubrication  and  air- 
;erred  to,  was  opened  in  New  York  January  29,  and  will  be  cooled  bearing:  2,000.  The  value  2,000  is  seldom  used,  except 
itinued  for  two  weeks.  in   locomotive  work   where   the   rapid   circulation   of   the   air 


Fig.  12.    DetaU  Drawing  of  the  Floorpla 

led  up,  fluid  cement  is  poured  into  these  openings.  This 
rves  to  grout  the  plate  to  the  foundation,  supporting  it 
mly  throughout  its  entire  area  and  maintaining  its  original 
gnment.  Cast  T-slots  cross  the  plate  in  each  direction  at 
distance  of  15  inches  apart.  The  edges  of  the  plate  are 
ished  where  each  joins  to  its  neighbor,  and  keyways  are 
t  in  the  abutting  surface  in  which  keys  are  located  to  pre- 
rve  proper  relation  between  two  adjoining  plates.  Adjacent 
2tions  are  held  to  each  other  by  bolts  and  nuts  inserted 
rough  the  pockets  shown  at  the  corners;  the  pockets  having 
B  lengthened  openings  provide  for  the  withdrawal  of  the 
Us,  while  the  narrower  ones  are  used  for  the  placing  and 
;htening  of  the  nuts.  This  form  of  plate  has  been  found 
I  be  so  satisfactory  that  the  design  will  be  used  for  all 
lure  extensions  of  the  system.  It  is  shown  in  Figs.  4 
p  10,  while  the  other  cuts  show  earlier  forms. 
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cools  the  journals.     Higher  values  than  this  may  only  be  used 
in  the  case  of  water-cooled  bearings. 

The  above  formula  is  In  convenient  form  for  work  with 
journals.  In  case  the  bearing  is  some  form  of  a  sliding  shoe, 
the  quantity  240  V  should  he  substituted  for  the  quantity  D  N 
In  the  equation,  V  being  the  velocity  of  rubbing  in  feet  per 
second.  There  are  a  few  cases  where  a  unit  pressure  sufiBeient 
to  break  down  the  oil  film  is  allowable.  Such  cases  are  the 
pins  of  punching  and  shearing  machines,  pivots  of  swing 
bridges,  and  so  on.  The  motion  is  so  slow  that  headng  can- 
not well  result,  and  the  effects  of  scoring  cannot  be  serious. 
Sometimes  bearing  pressures  up  to  the  safe  working  stress 
of  the  material  are  used,  but  better  practice  is  to  use  pres- 
sures not  in  excess  of  4,000  pounds  per  square  inch. 

In  general,  the  diameter  of  a  shaft  or  pin  is  fixed  from 
considerations  of  strength  or  stiffness.  Having  obtained  the 
proper  diameter,  we  must  next  make  the  bearing  long  enough 
so  that  the  unit  pressure  shall  not  exceed  the  required  value. 
This  length  may  be  found  directly  by  means  of  the  equation: 
W  E 

L  = (iV-f  — )  (6) 

PK  D 

where  L  is  the  length  of  the  bearing  in  inches,  W  the  load 
upon  it  in  pounds,  and  P,  E,  N  and  D  are  as  before. 

A  bearing  may  give  poor  satisfaction  because  it  is  too  long, 
as  well  as  because  it  is  too  short.  Almost  every  bearing  is 
in  the  condition  of  a  loaded  beam,  and  therefore  it  has  some 
deflection.     Let  us  take  the  case  of  an  overhung  crankpin,  in 


! 
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Fig.  5.    InternaUy-oiled  Crank-  Fig.  6.    Section  showing  the  Bend- 

pin,  showing  Oil  Passages  and  ing  of  a  Crankpin    and  Consequent 

Grooves.  Unequal  W^ear  of  the  Box. 

order  to  examine  the  phenomena  occurring  in  a  bearing  under 
these  circumstances.  WTien  the  engine  is  first  run,  both  the 
pin  and  box  are.  or  should  be,  truly  round  and  cylindrical. 
As  the  pin  deflects  under  the  action  of  the  load,  the  pressure 
becomes  greater  on  the  side  toward  the  crank  throw,  breaking 
down  the  oil  film  at  that  point,  and  causing  heating.  After  a 
while  the  box  becomes  worn  to  a  slightly  larger  diameter  at 
the  side  toward  the  crank,  in  the  manner  shown  in  Fig.  6, 
which  is  a  section  showing  in  an  exaggerated  manner  the 
condition  of  affairs  in  the  box  and  pin,  when  under  load. 

It  has  already  been  noted  that  the  box  must  be  a  trifle 
larger  in  diameter  than  the  journal,  and  for  successful  work- 
ing this  difference  is  very  strictly  defined,  and  can  vary  only 
within  narrow  limits.  Should  the  pin  be  too  large,  the  oil 
film  will  be  too  thin,  and  easily  ruptured.  On  the  other  hand, 
should  the  pin  be  too  small  the  bearing  surface  becomes  con- 
centrated at  a  line,  and  the  greater  unit  pressure  at  that  point 
ruptures  the  film.  Ibis  is  exactly  what  happens  when  the 
pin  is  too  long.  The  box  rapidly  wears  large  at  the  inner 
end,  and  the  pressure  becomes  concentrated  along  a  line  as 
a  consequence.  The  lubricating  film  then  breaks  down,  and 
the  pin  heats  and  scores.  The  remedy  is  not  to  make  the 
pin  longer,  so  as  to  reduce  the  unit  pressure,  but  to  decrease 
its  length  and  to  increase  its  diameter,  causing  the  pressure 
to  be  evenly  distributed  over  the  entire  bearing  surface. 

The  same  principles  apply  to  the  design  of  shafts  and 
center  crankpins.  They  must  not  be  made  so  long  that  they 
will  allow  the  load  to  concentrate  at  any  point.  A  very  good 
rule  for  the  length  of  a  journal  is  to  make  the  ratio  of  the 


length  to  the  diameter  about  equal  to  one-eighth  of  the  square 
root  of  the  number  of  revolutions  per  minute.  This  quantity 
may  be  diminished  by  from  10  to  20  per  cent  in  the  case  of 
crankpins  and  increased  in  the  same  proportion  in  the  case 
of  shaft  bearings,  but  it  is  not  wise  to  depart  too  far  from  it. 
In  the  case  of  an  engine  making  100  revolutions  per  minute, 
the  bearings  would  be  by  this  rule  from  one  and  a  quarter  to 
one  and  a  half  diameters  in  length.  In  the  case  of  a  motor  run- 
ning at  1,000  revolutions  per  minute,  the  bearings  would  be 
about  four  diameters  long.  While  the  above  is  not  a  hard 
and  fast  rule  which  must  be  adhered  to  on  all  occasions,  it 
will  be  found  to  be  an  excellent  guide  in  all  cases  of  doubt. 

The  diameter  of  a  shaft  or  pin  must  be  such  that  it  will 
be  strong  and  stiff  enough  to  do  its  work  properly.  In  order 
to  design  it  for  strength  and  stiffness,  it  is  first  necessary  to 
know  its  length.  This  may  be  assumed  from  the  following 
equation: 

20  W  Vl^ 

!'  = ,  (7) 

PK 

where  all  the  quantities  are  the  same  as  in  the  preceding 
equations.  Having  found  the  approximate  length  by  the  use 
of  the  above  equation,  the  diameter  of  the  shaft  or  pin  may 
be  found  by  any  of  the  standard  equations  given  in  the  differ- 
ent works  on  machine  design.  It  is  next  in  order  to  recom- 
pute the  length  from  formula  No.  6,  taking  this  new  value  if 
it  does  not  differ  materially  from  the  one  first  assumed.  If 
it  does,  and  especially  if  it  is  greater  than  the  assumed 
length,  take  the  mean  value  of  the  assumed  and  computed 
lengths,  and  try  again. 

A  few  examples  will  serve  to  make  plain  the  methods  of 
designing  bearings  by  means  of  these  principles.  Let  us  take 
as  the  first  case  the  collar  thrust  bearings  on  a  10-inch  pro- 
peller shaft,  running  at  150  revolutions  per  minute,  and  with 
a  thrust  of  60,000  pounds.  Assuming  that  the  thrust  rings 
will  be  2  inches  wide,  their  mean  diameter  will  be  12  inches. 
From  equation  No.  5  we  will  have  for  the  allowable  bearing 

200  X  700 
pressure  ■ ,  or  56  pounds  per  square  inch.    This 

12  X  150  +  700 

will  require  a  bearing  of  60,000  -H  56,  or  1.070  square  inches 
area.  Since  each  ring  has  an  area  of  0.7S54  (14=  — 10=),  or 
about  75  square  inches,  the  number  of  rings  needed  will  be 
1,070  -T-  75,  or  14,  In  case  it  was  desirable  to  keep  down  the 
size  of  this  bearing,  the  constant  K  might  have  had  values  as 
high  as  1,000  instead  of  700. 

Next,  we  will  take  the  main  bearing  of  a  horizontal  engine. 
We  will  assume  that  the  diameter  of  the  shaft  is  15  inches, 
that  the  weight  of  the  shaft,  flywheel,  crankpin,  one-half  the 
connecting  rod,  and  any  other  moving  parts  that  may  be  sup- 
ported by  the  bearings,  is  120,000  pounds,  and  that  two-thirds 
of  this  weight  comes  on  the  main  bearing,  the  remainder  com- 
ing on  the  outboard  bearing.  The  engine  runs  at  100  revolu- 
tions per  minute.  In  this  case,  TV  =  80,000  pounds,  P  =  400 
pounds  per  square  inch,  and  E  depends  on  the  care  and 
method  of  lubrication.  Assuming  that  the  bearing  will  be 
flushed  with  oil  by  some  gravity  system,  and  that,  since  the 
engine  is  large  the  care  will  be  excellent,  we  will  take 
£;=:  1,500.  This  gives  us  for  the  length  of  the  bearing  from 
formula  No.     6: 

80,000  1,500 

L  = (lOOH )=2eVy  inches   (about). 

400  X  1,500  15 

It  is  to  be  noted  that,  in  computing  the  length  of  this  bear- 
ing, the  pressure  of  the  steam  on  the  piston  does  not  enter 
in,  since  it  is  not  a  steady  pressure,  like  the  weight  of  the 
moving  parts.  The  only  matter  to  be  noted  in  connection 
with  the  steam  load  is  that  the  projected  area  at  the  main 
bearing  of  an  engine  shall  be  in  excess  of  the  projected  area 
of  the  crankpin. 

For  another  example  we  will  take  the  case  of  the  bearings 
of  a  100,000-pound  hopper  car,  weighing  40,000.  and  with  eight 
33-inch  wheels.  The  journals  are  dVj  inches  diameter,  and 
the  car  is  to  run  at  30  miles  per  hour.  The  wheels  will  make 
307  revolutions  per  minute  when  running  at  this  speed,  and 
the  load  on  each  journal  will  be  140,000  -^  8,  or  17,500  pounds. 
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Although  the  journal  will  be  well  lubricated  by  means  of  an 
■oil  pad,  it  will  receive  but  Indifferent  care,  so  the  value  of  K 

will    be    taken    as    1,200.  The    length    of    the    journal    will 
then  be 

17,500  1,200 

L  = (307  H )  =9%  inches  (about).  ' 

SOO  X  1,200  5.5 

As  a  last  example,  we  will  take  the  case  of  the  crankpin  of 
an  engine  with  a  20-inch  steam  cylinder,  running  at  SO  revo- 
lutions per  minute,  and  having  a  maximum  unbalanced  steam 
pressure  of  100  pounds  per  square  inch.  The  maximum,  and 
not  the  mean  steam  pressure  should  be  taken  in  the  case  of 
crank  and  wristpins.  The  total  steam  load  on  the  piston  is 
31,400  pounds.  P  will  be  taken  as  1,200,  and  K  as  1,000.  We 
will  therefore  obtain  for  our  trial  length; 


L  =  - 


20  X  31,400  X  V  : 
1,200  X  1.000 


-=  4.7,  or,  say,  4%  inches. 


In  order  that  the  deflection   of  the   pin   shall  not   be   suffi- 
cient to  destroy  the  lubricating  film  we  have 


D  =  0.( 


W  L" 


which  limits  the  deflection  to  0.003  inch.  Substituting  in 
this  equation,  we  have  for  the  diameter  3.85  or  say  3%  inches. 
With  this  diameter  we  will  obtain  the  length  of  the  bearing, 
by  using  formula  No.  6,  and  find 


L  = 


31,400 


1,000 


1,200  X  1,000 


(SO  + 


3% 


-)  =  8.9,  say  9  inches. 


The  mean  of  this  value,  and  the  one  obtained  before  is 
about  7  inches.  Substituting  this  in  the  equation  for  the 
diameter,  we  get  5^4  Inches.  Substituting  this  new  diameter 
in  equationiNo.  6  we  have 


31.400 


1,000 


1,200  X  1,000 


(SO  + 


5% 


-)  =  7.05,  say  7  inches. 


Probably  most  good  designers  would  prefer  to  take  about 
half  an  inch  off  the  length  of  this  pin,  and  add  it  to  the 
diameter,  making  it  5%  X  6%  inches,  and  this  will  be  found 
to  bring  the  ratio  of  the  length  to  the  diameter  nearer  to 
one-eighth  of  the  square  root  of  the  number  of  revolutions. 


Some  years  ago  the  United  States  Navy  converted  an  old 
cruiser  into  a  floating  workshop,  equipping  it  in  such  a 
manner  as  to  be  fitted  for  attending  to  the  execution  of  re- 
pairs necessary  for  a  fleet  at  sea.  The  practical  value  of  a 
vessel  of  the  Vulcan  type  was  demonstrated  during  the  war 
with  Spain.  In  England  they  have  at  the  present  time  gone 
a  step  further  in  that  they  have  built  a  new  vessel  which  is 
to  be  equipped  in  such  a  way  that  when  completed  it  will 
practically  be  a  naval  machine  shop;  it  will  have  a  fully 
equipped  foundry  with  cupolas  where  damaged  parts  of  ma- 
chinery can  be  replaced  by  new  castings,  a  boiler  shop  with 
shearing  and  punching  machines,  just  as  in  a  shipyard,  car- 
penter shop,  blacksmith  shop,  and  regular  machine  shop.  Be- 
sides this  there  will  be  special  departments  for  electricians. 
The  vessel  will  also  be  provided  with  a  large  ice-making  plant 
and  a  set  of  gigantic  condensers  capable,  if  need  be,  of  sup- 
plying a  fleet  with  fresh  water. 

*     *     • 

The  pure  food  law  which  went  into  effect  January  1  prom- 
ises to  work  a  much  needed  reformation  in  the  manufacture 
of  food  products.  The  adulteration  and  substitution  prac- 
ticed by  unscrupulous  manufacturers  are  almost  beyond  be- 
lief, and  being  skilfully  done  their  counterfeit  goods  all  but 
put  out  of  business  concerns  having  more  business  honor. 
Now  the  consumer  will  know  what  he  buys  if  he  will  but  read 
the  labels.  See  what  a  cheap  "flavor  of  vanilla'"  is  composed 
of:  "Pure  proof  spirits  30.00  per  cent;  water  and  sugar  69.26 
per  cent;  synthetic  vanillin  and  synthetic  coumarin,  a  trace; 
colored  with  caramel.  Enough  of  it  might  give  one  a  "jag," 
but  there  is  not  a  trace  of  extract  of  the  vanilla  bean  in  a 
car-load  for  even  the  pitiful  amount  of  "vanillin"  is  made 
chemically  by  oxidizing  a  crystalline  extract  of  pine  pitch. 


STRENGTH  OP  PUNCH  AND  SHEAR  FRAMES. 

FRANK  B.  KT.RINHANS. 

The  vital  part  of  a  punching  or  shearing  machine  is  the 
housing  or  frame.  If  this  gives  way  the  rest  of  the  machinery 
is  liable  to  become  broken.  If  one  of  these  castings  break,  It 
costs  almost  as  much  to  replace  it,  as  it  would  to  buy  a  new 
machine.  It  is,  therefore,  important  that  we  know  how  much 
metal  to  put  in  the  housing  in  order  to  perform  certain  work. 

We  will  assume  that  we  have  a  punch  frame  like  that  shown 
in  Fig.  1.  The  depth  of  the  throat  is  to  be  8  inches  and  the 
machine  is  to  be  capable  of  punching  a  %-inch  hole  in  %-inch 
boiler  plate.  The  effort  or  force  which  would  be  necessary  to 
push  this  punch  through  the  plate  with  a  flat  punch  would  be 
obtained  as  follows:  Take  the  ultimate  shearing  stress  at 
60,000  per  square  inch;  we  then  have: 


P  —  - 


3  X  3  X  IT  X  60,000 


-  =  106,000  lbs. 


4X4 
In  order  to  obtain  the  proper  section  of  frame,  a  preliminary 
section  is  assumed  and  from  this  the  final   section  is  calcu- 
lated.    If  the  stress  is  too  high  or  too  low,  the  section  is  in- 


Fig.  1.    Sketch  of  Frame  for  3-4  inch  Punch. 

creased  or  decreased  as  circumstances  may  require.  For  the 
case  in  question  the  section  is  assumed  to  be  that  shown  in 
Fig.  2.  P-P  is  the  center  line  of  the  punch;  L  is  the  distance 
from  the  center  line  to  the  line  C-C  passing  through  the  cen- 
ter of  gravity  of  the  section.  We  will  proceed  to  determine 
the  stress  set  up  in  this  section  under  these  conditions. 

Divide  the  section  Into  parallel  strips  as  indicated  in  the 
figure.  Place  a  row  of  dimensions  giving  the  width  of  each 
strip  as  shown.  From  the  center  of  gravity  cf  each  one  of 
these  sections,  drop  the  perpendicular  lines  1,  2,  3,  etc.  Mark 
each  one  of  these  lines  with  a  figure  as  indicated.  Next  de- 
termine the  area  of  each  one  of  these  sections.  Place  the  area 
opposite  the  number  of  the  section  in  the  form  of  a  table,  as 
shown  in  Fig.  2.  and  obtain  the  sum  of  the  areas  of  all  the 
strips.  This  is  the  area  of  the  section  and  will  be  designated 
by  A,. 

Draw  a  line  0-8  in  any  convenient  location  parallel  to  the 
perpendicular  lines  1,  2,  3,  etc.  On  this  line  with  any  con- 
venient scale  lay  off  0-1  which  is  to  represent  the  area  of  the 
first  strip.  Then  lay  off  a  distance  1-2,  whose  length  is  to  the 
length  of  0-1  as  the  area  of  the  second  strip  is  to  the  area  of 
the  first,  and  so  on,  drawing  2-3,  3-4,  etc.,  to  8.  Line  0-8  will 
then  represent  the  total  area  Ai.  Draw  0  x  and  8  a;  at  angles 
of  45  degrees  with  0-8,  draw  rays  from  s  to  1,  2,  3,  etc.  Prom 
any  point  0  in  the  perpendicular  line  from  the  first  strip  of 
the  section,  draw  0  C  parallel  to  x  0.  Draw  a  line  0  H  parallel 
to  re  1.  Draw  a  line  H  K  parallel  to  x2.  Continue  the  process 
and   finally  draw  the  line  PC  parallel  to   xS.     If  the  figure 
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is  ■well  drawn,  intersection  C  will  take  place  in  the  vertical 
line  drawn  through  the  center  of  gravity  of  the  section.  The 
area  of  this  figure  is  obtained  by  drawing  a  horizontal  line 
y  Z,  so  located  as  to  make  the  area  added  to  the  triangle 
equal  to  the  area  cut  away.  This  can  readily  be  done  by 
looking  through  the  transparent  triangle  and  comparing  one 
area  with  the  other;  we  can  now  readily  obtain  the  area  of 
this  triangle  from  measurement.     We  find  that  the  length  of 


lOG.OOO  X  16  X  19 


:512 


12    3      4     5  0 

Mackintry.  X.r. 
Fig.  2.    Diagram  for  Finding  Strength  of  Frame. 

one  side  is  6%  units.     Let  A,  equal  the  area  of  this  triangle, 
we  then  have,  since  the  triangle  is  half  of  a  square, 
(6%)' 


A.  =  - 


:23. 


If  the  section  has  been  drawn  full  size,  this  result  will  be  23 
square  inches. 

Knowing  the  area  of  the  section  A,  and  the  area  of  this 
triangle  A,  the  moment  of  inertia  of  the  section  can  be  ob- 
tained by  multiplying  these  two  areas  together. 

Let  /   =  moment  of  inertia  of  the  section,  then 

Let  I   =  A,  X  4,  =  207  X  23  =  4,761. 

Let  1/  =16 

Let  P  =  106,000  as  found  above. 

Let  Ci  =  Distance  from  center  of  gravity  to  extreme  fiber 
on  the  tension  side. 

Let  Cc=  Distance  from  center  of  gravity  to  extreme  fiber 
on  compression  side. 

Let  S,  =  Stress  in  tension  produced  by  the  load  P. 

Let  Sc  =  Stress  on  compression  produced  by  the  load  P. 


Fig.  3.    Sketch  of  Frame  for  1-incb  P\inch. 


P         PLC, 

St  =— + 

A,  I 

P         PLCc 


4.  / 

106,000  X  16  X  8 


=  512  +  - 


4,761 
:  512 +  2850  =  3362  lbs.  per  sq.  inch. 


23  X  207  X  2 
512  —  3385  = —2S73  lbs.  per  sq.  inch. 
Pig.  3  shows  a  punch   or  shear  housing  with  a  somewhat 
deeper  throat.    This  machine  has  the  capacity  to  punch  1  inch 
diameter  in  1-inch  stock. 

P=lXlXirX  60,000  =  188,000. 
L  =^  34,  as  shown  in  Fig.  4. 

P         PLC, 

S,  - u  


A.  I 

I  is  obtained  from  the  section  Fig.  4.  Divide  the  seclion 
into  convenient  areas  and  drop  the  perpendicular  from  the 
center  of  gravity  as  shown.  Complete  the  construction,  after 
which  we  find, 

A,  =  197  C,  =    10 

A3  =  112  Cc=    22 

I   =A,  X   4,  =  22,000. 
Introducing  these  values  In  the  above  equation  we  have 


S,  =  - 


188,000 


■  +  ■ 


188,000  X  34  X  10 


197  112  X  197 

=  950  +  2900  =  3850. 
The  stress  in  tension  for  cast  iron  for  work  like  punching 
and  shearing  should  not  exceed  4,000  lbs.  per  sq.  inch.     As 


12      i      4      5B7S0 

Fig.  4.    Finding  the  Stres 


-\ 


■  the  1-inch  Punch  Frame. 


the  tension  in  either  one  of  the  above  cases  is  less  than  this 
amount,  the  sections  will  be  considered  safe. 

188,000  X  34  X  22 

S,  =  950 =—5420. 

112  X  197 

The  stress  in  compression  may  run  up  to  10,000  lbs.  per 
square  inch,  either  one  of  the  above  sections  is  seen  to  be 
amply  safe  in  compression.  If  the  first  section  tried  does  not 
meet  requirements,  the  problem  simply  resolves  itself  into  a 
matter  of  altering  it  until  it  is  sufficiently  strong. 

*  *     * 

Edward  Pergoli  and  James  Flood  of  New  York  were  re- 
cently found  guilty  and  fined  $100  each  for  "stealing  trade 
secrets"  and  the  action  of  the  lower  court  has  been  sustained 
by  the  Court  of  Special  Sessions.  The  action  is  based  on  the 
anti-tipping  law  passed  by  the  New  York  Legislature  in  1906 
which  prohibits  any  gift  or  gratuity  being  given  to  an  em- 
ploye with  the  intent  of  influencing  his  action  in  a  manner 
detrimental  to  his  employer's  business.  It  seems  that  Flood, 
the  superintendent  of  a  tobacco  concern,  with  Pergoli  persuad- 
ed a  young  man  named  Durand  to  secure  a  job  in  a  tin-foil 
factory  for  the  purpose  of  discovering  secrets  of  manufacture, 
and  disclosing  them  to  Flood  and  Pergoli. 

*  *     * 

The  Crystal  City  plant  of  the  Pittsburg  Plate  Glass  Com- 
pany is  now  about  completed  at  Crystal  City.  Mo..  2S  miles 
below  St.  Louis.  There  are  15  buildings,  all  of  reinforced  con- 
crete. It  is  estimated  that  50,000  barrels  of  cement  will  be 
used  in  the  building  process.  Even  the  roofs  are  to  be  rein- 
forced concrete  tile,  4  feet  by  8  feet. 
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THE  MANUFACTURE  OF  SHOT-GUNS  AT  THE 
ITHACA  GUN  COMPANY'S  WORKS. 

w.  L,.  McLaren. 

The  accompanying  halftones  show  some  views  taken  re- 
cently in  the  works  of  the  Itliaca  Gun  Co.,  Ithaca,  N.  Y.,  and 
will  serve  to  help  in  conveying  an  idea  of  this  branch  of 
manufacture  as  it  impressed  the  writer.  The  Ithaca  Gun  Co. 
was  established  in  1S80  and  incorporated  in  1904.  The  busi- 
ness was  started  by  Messrs.  L.  A.  Smith  and  George  Liver- 
more,  and  is  entirely  devoted  to  the  manufacture  of  double- 
barreled  shot-guns  of  different  sizes  and  grades.  No  cheap 
guns  are  manufactured,  but  only  high-grade  fire-arms,  many 
of  which  are  highly  ornamented  and  finished,  and  priced  as 
high  as  $300. 

The  barrels  are  all  imported;  they  come  in  boxes  contain- 
ing 50  pairs  of  barrels  each,  rough-turned  and  rough-bored  to 
within  0.030  Inch  of  finished  size.  The  lower-priced  guns  are 
fitted  with  the  famous  Cockerill  steel  plain  black  barrel;  then, 
next  in  price  comes  the  laminated  twist  steel  barrels;  then 
in  order  are  barrels  of  Damascus  steel,  following  which  in 
quality  come  the  Krupp-Essen   fluid  steel   barrels   with   their 


signed  and  made  by  the  company  for  the  manufacture  of  shot- 
guns. 

After  going  through  various  milling  operations  on  the  lug, 
the  barrels  are  polished  and  sent  to  the  finishing  room  whei'e 
they  are  rusted  with  chemicals  from  five  to  six  days,  accord- 
ing to  weather  coiiditions.  This  rusting  brings  out  the  figure 
or  pattern  of  the  barrels;  the  iron  blackens  while  the  steel 
shows  white,  producing  the  well-known  twist  and  Damascus 
effect.  The  fluid  steel  barrels  of  course  show  no  such  varia- 
tions of  color  and  are  finished  to  a  dead  black. 

The  frames  are  received  in  the  shape  of  rough  drop  forg- 
ings  and  are  mostly  machined  by  milling  operations.  One 
interesting  operation  on  the  frames  is  that  of  forming  the 
"ball,"  as  it  is  called,  on  each  side  of  the  frame.  The  table 
of  the  milling  machine  is  fed  longitudinally  until  the  work 
reaches  the  point  where  the  ball  is  to  be  machined.  Here  a 
trip  is  thrown  which  engages  the  circular  feed  of  an  auxiliary 
table  and  an  instant  later  another  trip  is  sprung,  throwing 
out  the  first  feed.  Of  course  the  reason  for  throwing  one  feed 
in  before  letting  out  the  other  is  to  avoid  leaving  a  mark  on 
the  surface,  which  would  surely  follow  the  stopping  of  the 
first  feed  before  throwing  in  the  circular  feed.    The  frame  now 
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stamped  trademark  showing  a  little  soldier  holding  a  gun;  the 
last  and  highest  grade  in  price  are  the  guns  with  Whitworth 
fluid  steel  barrels,  these  barrels  all  being  numbered  and  ac- 
companied by  a  certificate.  In  case  of  breakage  or  failure 
through  a  flaw  "it  is  up  to  the  manufacturer"  to  replace  them. 
The  first  operation  on  a  pair  of  shot-gun  barrels  is  to  turn 
them  to  size,  and  then  to  chamber  the  breech  for  the  cartridge 
shell.  It  requires  at  least  five  operations  to  remove  the  0.030 
inch  stock  left  by  the  barrel  makers.  After  being  bored  to 
size  the  barrels  are  hand  polished  with  emery  and  the  oppo- 
site sides  of  a  pair  of  barrels  are  milled  for  the  lug  which  is 
brazed  in.  The  steel  rib  joining  the  barrels  is  then  brazed  in 
and  the  assembled  barrels  are  mounted  in  the  milling  machine 
and  the  rib  milled  concave.  The  next  operation  is  "matting" 
the  rib,  which  is  done  on  a  special  machine,  the  top  surface  of 
the  rib  being  knurled  or  matted  with  a  single  revolving  tool 
mounted  on  the  end  of  a  spindle  controlled  by  a  cam.  The 
cam  causes  the  tool  to  raise  and  lower  every  half  revolution 
to  conform  to  the  concave  surface  of  the  rib.  The  table  is 
fed  one  mat  cut  for  each  revolution  of  the  tool,  producing 
much  the  same  effect  as  a  knurling  tool  would  on  circular 
work.     This   machine   is   one   of   many   special    machines   de- 


revolves  through  a  half  circle  while  the  cutter  mills  both  the 
flat  and  the  curved  surfaces.  Various  shaped  cutters,  accord- 
ing to  the  style  of  the  frame,  are  used,  the  principle  of  the 
cutters  being  a  combination  of  a  plain  and  corner-rounding 
cutter.  The  ball  formed  is  in  reality  a  quarter  of  an  ellipsoid. 
The  diameter,  measured  vertically  as  the  gun  is  held  in  shoot- 
ing position,  is  about  as  5  is  to  4  to  the  diameter  in  the  other 
direction.  To  get  this  curve  requires  some  careful  calculation 
and  setting,  and  there  are  four  of  these  special  milling  ma- 
chines for  this  particular  operation. 

There  is  a  slot  in  the.  lower  side  of  the  gun  frame  where 
the  lug  of  the  barrel  fits  when  the  gun  is  closed  and  locked. 
For  years  this  slot  had  been  machined  by  milling  and  broach- 
ing, until  very  recently  a  Hendey-Norton  oscillating  milling 
machine,  as  shown  in  Fig.  4,  was  installed  for  this  work.  This 
machine  does  the  job  in  quick  time  and  very  accurately.  The 
cutter  is  mounted  on  the  end  of  a  U-shaped  arm  attached  to 
a  spindle  ;w-hich  oscillates.  The  center  of  the  cutter  is  coin- 
cident with  the  extension  of  the  spindle  axis.  Various  sized 
cutters  are  used,  of  course,  for  various  sized  slots;  the  teeth 
have  no  clearance  and  cut  in  both  directions.  The  holes  for 
the  slots   are   drilled   first,   the  same  as   formerly.     The   slot 


304 


MACHIXERY. 


February,  1907. 


Fi^.   1.  Taking  Straddle  Cut  on  Lug:  in  Milling  Machine. 

Fig,  2.  Toolroom. 

Pig.  3.  Upright  Gun-barrel  Boring  Machine  (to  the  lett). 

Pi«.  4.  Oscillating  Miller. 

Pig.  5.  Polishing  Room. 

Pi0.  6.  Barrel  Stock-room. 


Pig.  7.    Stock  and  Fore-end  Forming  Department. 

Fig.  8.    Stock-turning  Machines:  to  the  left  is  the  Bough-turning  Machine 

and  to  the  right  the  Finishing  Machine. 
Fig.  9.    ••Bob"  Edwards',  Veteran  Barrel  Borer,  straightening  Tubes  before 

Brazing  together. 
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that  is  worked  out  by  this  operation  is  plainly  shown  at  C, 
in  the  first  cut.  it  being  the  rectangular  slot  in  the  centei 
of  the  machined  frame.  The  work  is  mounted  on  the  table 
and  fed  up  while  the  cutter  oscillates  back  and  forth,  remov- 
ing the  metal  with  each  forward  and  backward  stroke.  In 
this  manner  it  is  possible  to  machine  by  an  operation  ana- 
logous to  milling  those  parts  which  an  ordinary  milling  cutter 
could  not  reach.  (For  a  description  of  the  Hendey-Norton 
oscillating  miller  see  Machixert,  April,  1905.) 

The  smaller  parts  of  the  guns  such  as  triggers,  guards,  and 
lock  mechanisms,  are  either  drop  forged  or  punched  from  steel 
stock;  all  parts  are  made  from  the  best  grade  of  steel  ob- 
tainable. Bach  piece,  except  the  smallest  parts  of  a  lock,  is 
numbered  and  this  system  of  numbering  extends  to  the  wood- 
en stock  and  fore-end.  The  frames  are  not  casehardened  until 
after  being  fitted  to  the  stocks.  The  casehardening  process 
requires  2%  to  3  hours  heating  in  the  fire  and  is  done  in  a 
pack  of  bone  and  charcoal.  It  requires  an  experienced  man 
to  produce  the  beautiful  effects  so  noticeable  on  the  casehard- 
ened parts  of  guns.     The  trigger  guards  are  blued  chemically. 

The  stocks  and  fore-ends  are  made  of  black  walnut,  the  wood 
being  mostly  imported.  They  are  rough  turned  on  a  rough 
turning  gun-stock  turning  lathe,  and  are  then  passed  on  to 
another  machine  which  completes  the  operation,  both  these 
machines,  of  course,  being  essentially  of  the  Blanchard  type 
of  turning  lathe.  Next  the  stacks  go  to  the  inlaying  machine 
which  carves  out  the  recesses  for  the  inset  metal  parts  to  fit 
in.  At  H  is  shown  a  stock  partly  turned,  and  at  6  is  one 
finished  so  far  as  machining  is  concerned,  the  rest  of  the  fin- 
ishing work  before  done  by  hand  with  sandpaper,  etc. 

The  shop  is  driven  by  a  21-inch  Morgan  &  Smith  waterwheel 
working  under  a  39-foot  head  at  390  R.  P.  M.  At  this  speed 
and  head  the  wheel  develops  about  105  horsepower.  A  steam 
plant  is  also  provided  to  run  the  works  if  necessary  during 
low  water  periods,  but  it  is  seldom  called  into  service.  Dur- 
ing the  busy  season  in  the  fall  and  winter  the  plant  runs 
night  and  day,  the  average  production  being  about  80  shot- 
guns a  day. 

While  being  shown  through  the  works  I  was  introduced  to 
Mr.  Bob  Edwards,  foreman  of  the  barrel  boring  department, 
who  is,  I  am  informed,  the  oldest  gun  borer  in  the  United 
States.  Fig.  9  shows  him  in  the  characteristic  attitude  of  ex- 
amining a  barrel  and  indicates  the  simple,  not  to  say  primi- 
tive, equipment  with  which  the  delicate  work  of  straightening 
a  barrel  is  done. 

Mr.  Patch,  the  superintendent,  who  has  been  with  the  com- 
pany over  twenty-three  years,  informed  me  that  there  are  over 
100  separate  milling  machine  operations  on  each  gun  and 
these  operations  of  course  do  not  include  the  many  drilling, 
reaming  and  other  operations. 


Plumbers'  solder,  or  wiping  solder  as  it  is  commonly  called, 
is  composed  of  40  per  cent  tin  and  60  per  cent  lead.  It  has 
the  interesting  and  valuable  feature  that  at  certain  tempera- 
tures it  takes  the  form  of  a  pliable  mass,  allowing  it  to  be 
easily  handled  and  molded  to  produce  the  characteristic  form 
of  plumber's  wiped  joint.  This  operation  of  wiping  is  briefly 
described  by  the  Valve  World  as  follows:  "The  parts  to  be 
joined  are  first  freshly  tinned  at  the  points  of  contact,  to 
remove  the  oxide,  and  then  firmly  placed  and  secured  in 
position.  The  melted  solder  is  poured  on  the  parts  for  the 
purpose  of  heating  them.  As  the  parts  become  hot  the  solder 
becomes  cool,  taking  on  the  pliable  form  above  mentioned,  and 
is  easily  manipulated  by  the  mats  in  the  hands  of  the  me- 
chanic, when  the  joining  is  completed."  It  might  be  added 
that  the  ability  to  make  a  wiped  joint  is  the  principal  stock 
in  trade  of  the  average  plumber  as  distinguished  from  a 
steam  fitter,  and  that  no  good  reason  for  maintaining  this 
ancient  method  of  making  plumbing  connections  exists  in 
general.  There  are  a  number  of  mechanical  joints  on  the 
market  which  have  the  merit  of  cheapness,  ease  of  application, 
and  which  can  be  readily  disconnected  in  case  of  needed 
repairs.  Needless  to  say,  the  plumbing  fraternity  have  workefl 
tooth  and  nail  against  the  general  adoption  of  this  needful 
improvement,  which  is  bound  to  come  sooner  or  later,  never- 
theless. 


A  MID-WINTER  PICNIC  AT  SANDY  HOOK. 

R    E.  F. 

When  secretary  and  president-to-be  Hutton,  at  the  Wednes- 
day morning  session  of  the  A.  S.  M.  E.,  finished  his  ex- 
planation of  the  pleasure  and  instruction  to  be  derived  from 
the  trip  to  Sandy  Hook,  I  was  so  much  impressed  that  I 
immediately  made  my  way  to  the  desk  on  the  floor  below 
where  the  tickets  were  sold,  and  bought  one.  I  was  pleased 
to  discover,  after  some  questioning,  that  the  ticket  was  good 
not  only  for  the  railroad  journey  but  tor  lunch  as  well — 
going  at  least,  and  perhaps  on  the  way  back  also.  The  day 
before  the  event,  Thursday,  was  very  nasty,  and  it  had  begun 
to  look  as  though  the  party  for  the  proposed  trip  would  be 
a  small  one,  but  Friday  morning  dawned  bright  and  clear 
with  nothing  more  disagreeable  in  sight  than  a  40-knot  breeze 
and  a  temperature  hovering  around  zero,  so  a  majority  of 
the  members  changed  their  minds  about  staying  in  town  and 
hastened  to  the  ferry  station  instead,  where  a  great  many 
tickets  were  sold.  Some  of  them  took  their  wives  and  other 
female  relatives  with  them,  despite  the  warning  Prof.  Hutton 
had  given  that  it  was  likely  to  be  a  disagreeable  trip  for 
them. 

There  were  ten  cars  in  our  train  when  it  left  the  station 
of  the  Central  Railroad  of  New  Jersey  at  Jersey  City,  and 
they  were  all  just  about  full.  Probably  there  were  600  of  us, 
more  or  less.  The  train  was  like  most  excursion  trains, 
rather  hesitating  in  its  movements,  and  not  given  to  making 
up  its  mind  very  rapidly.  It  hesitated  some  time  before  it 
worked  up  courage  to  cross  the  draw  in  Newark  Bay,  and 
had  a  still  longer  period  of  indecision  before  the  combined 
efforts  of  the  train  force  and  the  earnest  prayers  of  the  ex- 
cursionists, gave  it  courage  to  cross  the  Raritan  at  Perth 
Amboy.  During  this  state  of  indecision,  we  were  out  on  an 
open  causeway  with  no  obstructions  of  any  size  between  us 
and  the  North  Pole  whence  the  wind  was  coming.  Some 
people  in  our  car  had  friends  in  the  next,  and  some  people 
in  the  next  car  had  friends  in  ours,  so  we  were  never  in  any 
doubt  as  to  what  the  weather  was  outside.  It  must  be  said, 
however,  that  this  deliberation  of  movement  had  the  advan- 
tage of  giving  us  all  a  very  clear  and  vivid  impression  of  the 
geographical  features  and  industrial  development  of  western 
New  Jersey. 

Enter— The  Caterer. 

It  was  about  this  time,  an  hour  or  so  from  the  time  the 
train  started,  that  the  caterer  began  to  show  signs  of  life. 
We  had  been  wondering  for  some  little  time  how  he  was 
going  to  handle  us  all,  but  he  evidently  knew  his  business. 
The  front  car  appeared  to  be  his  storehouse.  At  intervals 
of  two  or  three  minutes  a  procession  of  waiters  would  pass 
along  the  aisle,  some  of  them  carrying  large  packages  of 
square  pasteboard  boxes,  and  others  with  things  in  their 
hands  that  looked  like  watering  pots  with  the  sprinklers  re- 
moved. From  such  of  these  pots  as  had  their  spouts  turned 
in  my  direction  it  was  possible  to  detect  an  odor  which  at 
once  detracted  one's  attention  from  the  landscape  outside  of 
the  window.  Two  bundles  of  boxes  and  two  watering  pots 
were  deposited  at  the  rear  end  of  each  car,  and  then  the  dis- 
tribution commenced.  Each  member  of  the  party  was  given 
a  box  about  6y2  inches  square  and  a  little  glass  of  drinkable 
— either  red  or  yellow,  according  to  his  principles.  The  ca- 
terer displayed  very  good  judgment  in  deciding  on  the  con- 
tents of  these  little  boxes;  each  contained  a  napkin,  a  dried 
beef  sandwich,  a  chicken  sandwich,  two  hard  boiled  eggs,  a 
little  package  of  salt  and  pepper,  a  small  cake,  a  big  red 
apple,  and  a  pickle.  After  one  box  had  been  emptied  it  was 
entirely  possible  to  get  another.  After  this  we  arrived  at 
Sandy  Hook. 

Special  Courtesies  to  Foreigners. 

When  the  train  stopped  at  the  entrance  to  the  government 
reservation  out  on  the  bleak  and  windy  sea  coast,  a  number 
of  the  military  officers  of  the  place  were  there  to  welcome  us. 
Here  again  we  stayed  several  minutes,  during  which  time  our 
interest  was  diverted  by  the  passage  through  each  car  of  a 
member  of  the  party  deputed  to  inquire  of  each  if,  on  his 
word  of  honor,  he  would  be  willing  to  admit  that  he  was  an 
American  citizen.     Every  one  in  our  car  seemed  to  be  guilty. 
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but  apparently  this  \yas  not  the  case  throughout  the  train, 
for  a  few  minutes  later  an  officer,  accompanied  by  a  soldier 
with  a  megaphone,  made  his  way  down  through  the  aisle 
with  a  train  of  attending  foreigners  behind  him.  As  he  en- 
tered each  car  he  announced:  "Will  all  members  of  the  party 
in  this  car  not  citizens  of  the  United  States  please  attach 
themselves  to  the  party  which  I  am  to  lead?  Special  cour- 
tesies will  be  shown  them."  After  the  excitement  caused  by 
this  incident  had  had  plenty  of  time  to  die  away,  the  train 
started  up  again  and  we  made  our  way  toward  the  north  end 
of  Sandy  Hook,  where  the  proving  grounds  and  the  fortifica- 
tions of  Fort  Hancock  are  located. 

An  Interview  with  a  Big-  Gun. 

First  the  train  was  backed  up  on  a  long  Y-track  to  the 
place  where  was  set  up  the  great  16-inch  gun  recently  built 
for  coast  defence  service.  Here  Brigadier-General  Crozier, 
Chief  of  Ordnance,  met  us  and,  as  we  assembled  on  the  plat- 
form around  the  breech  of  the  big  gun,  made  a  little  address 
of  welcome,  giving  a  brief  description  of  the  manufacture  and 
capabilities  of  this  immense  piece  of  ordnance.  After  a  lot 
of  figures  as  to  weights,  muzzle  velocities,  powder  pressures, 
etc.,  which  slip  out  of  one's  mind  as  rapidly  as  they  are 
given,  he  told  us  that  the  gun  had  been  built  to  see  whether 
we  could  do  it  or  not.  He  was  happy  to  be  able  to  tell  us 
that  the  experiment  had  been  a  complete  success  in  every 
particular;  that  the  various  laws  relating  to  gun  design  and 
construction  which  had  proven  true  in  the  case  of  small  sizes 
had  also  held  good  in  this,  and  that  all  the  calculations  had 
been  found  correct.  He  told  us  that  so  far  as  any  present 
vessels  of  possible  enemies  are  concerned,  12-inch  guns  are 
big  enough,  so  for  the  present  no  more  of  the  16-inch  size 
are  to  be  built.  It  is  a  pleasure  and  a  satisfaction  to  know, 
however,  that  we  can  build  them  if  we  want  to. 

The  gun  is  a  monster.  Some  of  the  party  climbed  up  on 
top  of  it  and  went  out  to  the  overhanging  end.  Two  or  three 
other  inquisitive  ones  piled  a  couple  of  boxes  on  an  empty 
barrel  and  climbed  to  the  top  for  a  view  into  the  throat  of 
the  creature,  at  imminent  risk  of  having  their  shins  barked 
for  their  pains.  A  crank  was  applied  and  the  breech  was 
opened  and  closed  for  our  benefit.  The  movements  involved 
in  this  motion  are  very  interesting.  The  process  is  a  con- 
tinuous one.  First,  a  worm  meshing  in  worm-wheel  teeth  in 
the  breech  block  gives  it  a  partial  rotation  to  unlock  it;  the 
worm  is  not  only  a  worm  in  one  direction,  but  is  a  spur  gear 
as  well  in  the  other;  as  soon  as  it  has  ceased  to  act  on  the 
worm  wheel,  it  takes  hold  of  a  rack  on  the  side  of  the  breech 
block  and  backs  it  out  of  the  chamber.  On  reaching  the  ex- 
tremity of  its  movement  in  this  direction,  the  continued 
movement  of  the  handle  through  the  action  of  the  connecting 
bevel  gear  between  the  crankshaft  and  the  worm  wheel  shaft, 
swings  the  block  and  its  carrier  around  to  one  side,  leaving 
the  chamber  open  and  unobstructed  for  the  projectile  and  the 
charge  of  powder.  The  gun  is  set  up  on  a  temporary  foun- 
dation in  the  sand,  just  rugged  enough  for  the  purpose  of 
trial  firing. 

From  here  we  plowed  our  way  through  the  sand  and  dense 
undergrowth  of  scraggly.  thorny  shrubs  to  the  shore,  where 
a  couple  of  targets  were  set  up,  one  of  them  being  a  sec- 
tion of  the  armor  of  the  Iowa,  the  other  of  the  battleship 
Tennessee.  These  are  to  be  fired  on  by  guns  further  up  the 
beach  to  determine  the  effect  produced  under  varying  condi- 
tions. We  then  returned  again  from  the  beach  to  the  train, 
and  were  taken  back  to  the  main  line  and  started  for  the 
proving  grounds,  but  not  until  President  Taylor,  President- 
elect Hutton,  and  Generals  Crozier  and  Murray  had  had  their 
pictures  taken  at  the  breech  of  the  16-inch  gun. 
The  Proving  Grounds. 

At  the  proving  grounds  we  again  debarked.  Here  were  all 
sorts  and  sizes  of  rifles,  mortars,  field  guns,  rapid-firing  guns, 
etc.  These  are  mounted  on  concrete  platforms  with  concrete 
buttresses  or  bulwarks  behind  them,  presumably  provided 
so  that  if  anything  bursts,  the  fragments  will  hit  the  mass 
of  concrete  and  not  go  beyond  it.  Back  of  these  is  a  high 
tower  of  steel  with  a  large  room  on  top  from  which  the  firing 
Is  directed  and  observations  taken.  We  passed  along  the 
platforms  from  gun  to  gur,  examining  the  mechanism,  look- 


ing into  muzzles  and  working  various  handles  and  levers, 
and  then  we  were  all  grouped  on  the  concrete  structure  in 
back  and  the  firing  commenced.  A  6-inch  rapid-fire  gun, 
throwing  a  cast-iron  shell,  was  twice  discharged.  There  was 
nothing  very  depressing  about  the  report  from  this  gun,  and 
the  nervous  members  of  the  party  began  to  feel  reassured. 
Next  came  five  rounds  from  a  15-pound  gun  fired  in  remark- 
ably fast  time.  Two  or  three  other  reports  were  heard  from 
different  parts  of  the  platform  and  then,  at  a  signal  from 
the  officer  in  charge,  a  10-inch  rifle  on  a  disappearing  car- 
riage arose  from  its  bed  as  lightly  and  gracefully  as  a  feather, 
without  shock  or  sound  of  any  kind.  After  a  little  delay  due 
to  the  arranging  of  the  electrical  connections  of  the  speed 
indicating  mechanism,  the  order  was  given  to  fire,  and  we 
stuck  our  fingers  in  our  ears  and  gritted  our  teeth.  A  dull, 
heavy  report  followed  and  the  gun  was  down  in  its  bed  again. 
Several  seconds  after,  I  neglected  to  take  my  watch  out  so  I 
do  not  know  just  how  long,  out  toward  the  east  somewhere 
a  white  cloud  of  spray  shot  into  the  air  to  a  considerable 
height,  and  a  great  flock  of  gulls  which  had  been  floating  on 
the  water  arose,  filling  the  air  with  the  flash  of  light  from 
their  wings.  Their  excitement  could  be  very  plainly  seen 
through  the  glasses. 

Gun  Maneuvering  and  Sub-caliber  Practice. 

From  here  we  made  our  way  to  Fort  Hancock,  whose  bat- 
teries we  were  to  inspect.  Brigadier-General  Murray,  Chief 
of  Staff  of  the  United  States  Army,  led  the  procession  and 
explained  the  guns  and  fortifications  as  we  went  along.  From 
the  front  there  is  little  to  be  seen  that  would  cause  one  to 
suspect  that  dangerous  weapons  are  concealed  here;  there  is 
a  simple  bank  of  sand  and  nothing  else.  Down  behind  it, 
however,  are  all  the  great  rifles,  crouched  on  their  haunches, 
ready  to  spring  up  and  show  fight  at  a  signal  from  the  officer 
who  controls  them.  For  our  benefit  General  Murray  had  one 
of  these  monsters  maneuvered,  he  explaining  the  movements 
as  they  took  place.  The  catch  holding  the  gun  in  its  lower 
position  was  released  and  the  counterweight  threw  the  rifle 
into  place  above  the  level  of  the  parapet.  Then,  a  light  touch 
en  the  controller  swung  the  muzzle  to  the  right  and  to  the 
left,  and  up  and  down.  Of  course  when  the  gun  is  fired,  the 
recoil  seats  it  again  in  its  recumbent  position,  but  in  this 
case,  since  no  firing  was  done,  it  was  brought  down  by  hand, 
two  men  turning  the  crank  and  working  hard  to  do  it. 

We  were  then  shown  some  sub-caliber  practice.  We  were 
told  that  this  sub-caliber  practice  is  largely  responsible  for 
the  proficiency  in  marksmanship  which  the  American  artil- 
leryman has  shown.  A  small  barrel,  perhaps  2  or  3  inches 
bore,  is  placed  inside  the  chamber  of  the  big  gun.  being  held 
in  a  truly  central  position  by  supporting  disks.  The  weight 
and  charge  of  the  smaller  projectile  are  such  that  its  tra- 
jectory bears  a  definitely  determined  relation  to  that  of 
the  large  projectile.  It  is  thus  as  useful  for  target  prac- 
tice as  though  the  $200  or  |300  required  for  a  single  discharge 
of  12-inch  ammunition  was  expended.  It  was  seme  little  time 
before  they  could  get  around  to  firing  this  sub-caliber  ammu- 
nition. The  passing  body  of  visitors,  not  realizing  that  it 
was  'desired  to  fire  the  gun,  all  preferred  to  pass  by  its  muz- 
zle end,  and  each  one  stopped  to  gaze  into  the  gloomy  depths 
of  its  throat.  Owing  to  the  inconvenience  of  discharging  the 
gun  under  such  circumstances,  everyone  was  allowed  to  satis- 
fy his  curiosity  before  the  firing  commenced.  The  sharp 
"spat"  of  this  sub-caliber  ammunition  was  so  ridiculous  when 
compared  to  the  heavy  reports  we  had  just  heard,  that  a 
number  of  us  became  quite  brave,  and  gathered  about  the 
barrel  of  the  gun,  even  getting  to  the  point  of  leaning  up 
against  it  and  placing  our  hands  on  it.  No  one,  however, 
showed  any  further  desire  to  pass  in  front  of  the  muzzle, 
although,  so  far  as  one  could  see,  that  would  hav^  been  a 
perfectly  harmless  proceeding. 

Sandy  Hook  as  a  'Winter  Resort. 
After  this  exhibit,  a  long,  chilly,  windy  walk  took  us  to 
the  mining  casemate,  where  a  description  of  the  principles 
of  sub-marine  mine  defence  was  given  us.  One  great  advan- 
tage of  this  lecture  and  exhibit  was  the  fact  that  it  was  held 
in  a  hole  in  the  ground  entered  only  by  a  tunnel.  Although 
open  to  the  sky.  this  pit  was  so  deep  that  there  was  not  much 
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of  any  wind.  After  this  respite,  we  turned  our  backs 
on  the  shore  batteries  and  made  our  way  toward  the  center 
of  the  peninsula  where  the  mortar  batteries  were  located. 
One  could  not  help  thinking,  as  he  plowed  through  the  sand 
and  turned  his  face  away  from  the  biting  wind,  that  life  in 
this  part  of  the  world  in  winter,  at  least,  possesses  few 
charms.  The  officers  and  men  were  going  about  in  fur  caps 
and  huge  gloves,  the  women  and  the  children  of  the  post  were 
all  indoors,  and  all  the  inhabitants  except  the  officers — -whose 
dignity  forbade  them — seemed  to  enjoy  slapping  their  chests 
as  long  and  as  hard  as  they  could,  when  they  had  nothing 
else  of  particular  importance  to  occupy  their  time.  When, 
however,  the  soldiers  were  in  line,  receiving  and  executing  or- 
ders, they  were  as  straight  and  still  and  attentive  to  business, 
and  as  little  conscious  of  the  elements,  as  a  soldier  is  sup- 
posed to  be. 

A  Salvo  from  the  Mortar  Battery. 

The  mortar  battery  proved  to  be  one  of  the  most  interest- 
ing exhibits  of  the  day.  The  formation  of  the  earthworks 
is  that  of  a  series  of  deep  pits  in  the  ground,  possibly  40  or 
50  feet  deep  or  more.  These  pits  are  connected  with  each 
other  by  tunnels  and  have  smooth  concrete  sides.  At  the 
bottom  of  each  is  a  group  of  four  12-inch  mortars,  looking, 
as  one  man  expressed  it,  like  a  lot  of  big  bull  dogs.  We  were 
to  witness  the  firing  of  a  "salvo" — that  is  to  say,  the 
simultaneous  discharge  of  four  of  these  guns  at  one  time.  It 
was  explained  to  us  that  mortars  were  always  aimed  by  the 
indirect  method;  as  the  enemy's  ships  are  approaching,  their 
range  Is  rapidly  obtained,  calculations,  facilitated  by  instru- 
ments provided  for  the  purpose,  are  made  to  determine  at 
what  angle  and  in  what  direction  the  mortars  shall  be  point- 
ed, and  then,  after  the  aim  has  been  taken,  they  are  dis- 
charged. They  cannot  of  course  be  fired  point  blank  at  the 
approaching  vessel,  but  are  aimed  up  in  the  air.  The  mis- 
siles go  to  a  tremendous  height  and,  in  falling,  come  down 
nearly  vertically  on  the  deck,  the  weakest  point  of  the  ap- 
proaching vessel.  Strange  as  it  may  seem,  the  science  of 
mortar  firing  has  been  developed  to  such  an  extent  that  they 
are  fully  as  effective  as  rifles  aimed  directly  at  the  object  it 
is  desired  to  hit. 

Nowhere,  as  when  we  were  grouped  on  the  verge  of  these 
pits,  did  we  realize  so  well  at  once  the  beauty  of  the  day 
and  the  force  and  coldness  of  the  wind.  Long  heavy  swells 
were  coming  in  from  the  southwest,  whose  tops,  as  they 
broke  on  the  beach,  were  shattered  by  the  gale  from  the 
north  and  whirled  in  a  line  of  flashing  spray  that  extended 
as  far  down  the  coast  as  the  eye  could  reach.  The  herring 
gulls,  which  swarm  the  harbors  of  our  Eastern  cities  during 
the  winter,  were  flying  in  great  flocks  through  the  air  or 
resting  in  countless  numbers  on  the  undulating  surface  of 
the  ocean.  A  couple  of  huge  freighters,  from  the  East  In- 
dies perhaps,  or  some  other  foreign  place,  were  steadily 
ploughing  toward  the  great  city  to  the  north  of  us.  Nearer  in 
and  to  the  southward,  a  little  tug  could  be  seen  making  her 
way  toward  us  along  the  shore. 

Meanwhile  they  had  been  loading  the  four  12-inch  rifle 
mortars  below  us.  The  projectiles  and  powder  bags  were 
pushed  into  place,  the  breech  blocks  were  closed,  and  the 
guns  were  aimed  in  accordance  with  instructions  given  by 
the  officer  who  stood  with  us  on  the  parapet — and  then  we 
waited  for  the  firing.  These  guns  looked  very  business  like, 
all  standing  at  attention  with  heads  up,  ready  to  do  as  they 
were  told  as  soon  as  they  were  told  to.  Then  came  a  dull 
boom  and  a  trembling  in  the  ground,  and  the  pieces  were 
fired.  Away  up  in  the  sky,  so  far  up  that  they  were  almost 
out  of  sight  (in  fact  they  finally  did  disappear)  were  four, 
or  was  it  only  three,  little  black  specks  side  by  side,  headed 
in  this  round-about  fashion  for  the  definite  little  point  out 
in  the  ocean  at  which  they  had  been  aimed.  A  few  seconds 
later  a  column  of  spray  shot  in  the  air,  and  we  knew  that 
the  projectiles  were  back  to  sea  level  again.  The  little  tug 
shifted  its  course,  and  gave  us  a  wider  berth. 

After  this,  from  our  elevated  station,  we  were  treated  to 
the  sight  of  an  explosion  of  a  mine  laid  in  the  sand.  So  far 
as  one  could  see  it  lay  in  about  the  direction  of  the  territory 
we  had  been  tramping  over  some  hours  before.  Over  this 
same  spot  were  also  exploded,  one  after  the  other,  four  shells. 


two  loaded  with  black  and  two  with  smokeless  powder.  These 
were  fired  from  a  point  half  a  mile  further  back  at  the  prov- 
ing grounds.  Again,  congratulating  ourselves  that  we  had 
gotten  away  from  that  spot  earlier  in  the  day,  we  made  our 
way  back  to  the  train  and  started  for  home. 

A  Lesson  in  Journalism. 
The  papers  in  the  city  had  a  surprise  for  us  when  we  re- 
turned. "Foreign  spies  at  Sandy  Hook — Attempt  by  foreigners 
to  witness  gun  tests  at  Fort  Hancock— Tried  to  board  spe- 
cial train  of  engineers — Attempt  believed,  however,  to  have 
been  foiled." — A  sensation  was  caused  when  word  was  passed 
from  car  to  car  that  President  Hutton  was  holding  up  mem- 
bers and  guests  and  requiring  them  to  give  evidence  of  their 
American  citizenship."  There  were  seven  of  the  disappointed 
aliens  in  all;  two  Germans,  an  Englishman,  a  Japanese,  a 
Frenchman,  a  Canadian,  and  a  Scotchman.  It  seems  that 
they  were  allowed  to  witness  the  tests  at  the  proving  grounds, 
but  were  entertained  during  the  rest  of  the  day  in  a  comforta- 
ble steam-heated  room  in  the  post  library,  while  the  rest  of  us 
were  shivering  around  the  fortifications  of  Fort  Hancock. 
One  had  the  impression  at  the  time  that  this  "special  cour- 
tesy" that  was  shown  to  the  aliens  was  merely  a  matter  of 
red  tape  and  nothing  more,  but  the  newspaper  reporters  evi- 
dently saw  a  chance  to  make  something  startling  out  of  it. 
and  they  gave  a  very  interesting  exhibition  of  the  way  in 
which  most  startling  news  is  manufactured. 
*     *     * 

GRADUATED  CURVE  FOR  DRAAVING  SYM- 
METRICAL LINES. 

Many  curves  drawn  by  means  of  the  so-called  French  curve, 
such  as  the  ellipse,  hyperbola  and  parabola,  require  that  the 
same  parts  of  the  French  curve  are  used  on  each  side  of  the 
axis  of  symmetry.  The  regularity  of  the  curve  and  the  degree 
of  perfection  of  the  symmetry  will  then  depend  on  one's  ability 
to  reproduce  in  proper  sequence  on  one  side  of  the  curve  the 
parts  of  the  French  curve  used  in  drawing  the  other  side 
first.  The  cut  shows  a  curve  graduated  on  its  edges  with  some 
arbitrary  divisions,  say,  in  eighths.  At  every  fourth  one  of 
these  divisions  a  number  is  placed,  starting  with  one  at  any 
convenient  point  on  the  curve  and  increasing  by  one  until  the 


Draftsman's  Graduated  Curve. 

graduations  come  back  to  the  starting  point.  If  the  curve  is 
made  of  celluloid  the  figures  may  be  put  on  in  black,  so  that 
when  the  curve  is  turned  over  with  the  figures  down,  they 
can  be  seen  readily.  If  the  curve  is  made  of  an  opaque  sub- 
stance the  numbers  must  be  put  on  both  sides.  The  numbers 
on  the  back  should  exactly  coincide  with  the  numbers  on 
the  face,  and  should  proceed  around  the  curve  in  the  same 
order.  In  the  cut  the  graduations  are  not  shown  all  around 
the  edges  of  the  curve,  but  in  graduating  a  curve  they  should, 
of  course,  be  carried  all  around. — Browning's  Industrial  Maga- 
zine. 

*     *     • 

According  to  recent  reports  the  largest  wireless  telegraph 
station  in  Europe  is  at  present  being  erected  at  Norddeich, 
Germany,  by  the  German  postal  department.  The  range  of 
this  station  will  be  a  circle  of  950  miles  radius  and  it  will 
cover  practically  the  whole  of  Europe,  reaching  as  it  will  St. 
Petersburg  at  the  north,  and  Naples  at  the  south.  The  height 
of  the  tower  of  this  new  wireless  telegraph  station  is  275  feet. 
Experiments  undertaken  so  far  have  been  successful  in  trans- 
mitting messages  to  steamers  on  the  Norwegian  coast,  650 
miles  away,  across  the  Baltic  as  well  as  a  considerable  portion 
of  the  Scandinavian  peninsula. 
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As  the  name  implies,  the  machine  tap  is  used  for  nut  tap- 
ping in  tapping  machines,  the  same  as  the  tapper  tap  which 
■was  treated  of  in  the  December  issue  of  Machixekt.  It  was 
mentioned  in  that  issue  that  the  names  of  these  two  taps  are 
often  confused  From  a  manufacturing  point  of  view,  how- 
aver,  there  is  distinct  difference  between  the  two  liinds  of 
taps.  The  tapper  tap  embodies,  in  fact,  the  very  simplest 
design  possible  for  its  purpose.  It  cannot  be  successfully  used 
in  many  instances  where  the  machine  tap  will  be  satisfactory. 
The  machine  tap  being  threaded  and  relieved  in  a  different 
manner  recommends  itself  for  use  in  very  tough  material,  and 
for  heavy  duty. 

The  general  appearance  of  the  tap  may  be  seen  from  Fig.  4. 
It  consists  of  a  thre:?.ded  portion  B,  having  a  straight  part  D 


Fig.  1.    Diagram  of  the  Eohols'  Tllread. 

and  a  chamfered  portion  E,  and  a  shank  C  which  is  provided 
with  a  square,  enabling  the  tap  to  be  securely  held  in  a  chuck 
without  danger  of  slipping.  The  extreme  end  of  the  threaded 
part  is  provided  with  a  secondary  chamfer,  the  purpose  of 
which  is  to  facilitate  the  entering  of  the  tap  in  the  hole  in  the 
nut  blank.  The  diameter  of  the  shank  should  be  from  0.01 
to  0.02  inch  below  the  root  diameter  of  the  thread,  the  same 
as  for  tapper  taps  and  for  the  same  reason,  viz.,  to  permit 
the  threaded  nuts  to  slide  freely  over  the  shank. 

Turning  and  Threading. 

In  turning  machine  taps  the  straight  portion  of  the  threaded 
part  must  be  left  a  certain  amount  oversize.  The  reasons  for 
this  were  set  forth  in  the  article  upon  tapper  taps  previously 
referred  to.  The  amount  which  the  tap  should  be  left  over 
the  standard  diameter  before  hardening  may,  for  general  pur- 
poses, be  between  the  limits  of  from  0.0005  inch  to  0.0015 
inch  for  sizes  not  over  lo  inch  diameter,  from  0.001  inch  to 
0.002  inch  for  sizes  between  i-;  and  1  inch,  from  0.0015  inch 
to  0.003  inch  for  sizes  between  1  and  2  inches,  and  from  0.002 
inch  to  0.0035  inch  for  sizes  between  2  and  3  inches  in 
diameter. 


HaeMnery.y.r. 

Fig.  2.    Section  of  Machine  Tap  and  Flutinfir  Cutter. 

The  main  difference  between  tapper  taps  and  machine  taps 
will  be  found  in  the  threading  and  relieving  of  the  taps. 
While  the  tapper  tap  is  threaded  straight  for  the  whole  length 
of  the  threaded  portion,  the  machine  tap  is  threaded  on  a 
taper  for  a  certain  distance  from  the  point.  The  length  of 
this  taper  thread,  and  also  the  length  of  the  part  chamfered 
on  the  top  of  the  thread  depends,  of  course,  primarily  upon 
the  conditions  under  which  the  tap  is  to  be  used:  the  material 
to  be  tapped  as  well  as  the  length  of  the  nut.  When  making 
taps  in  large  quantities,  however,  whether  for  the  market  or 
for  shop  use  in  a  large  establishment,  it  is  evidently  impossi- 
ble to  know  beforehand  exactly  what  the  taps  will  be  used 
for,  and  certain  standards  must  necessarily  be  adopted.  Expe- 
rienced makers  of  machine  taps  adhere  to  the  rule  of  cham- 


fering about  twenty  to  twenty-five  threads  on  the  top  of  the 
threads  and  taper  the  root  of  the  thread  for  a  distance  equiva- 
lent to  eight  or  nine  threads  from  the  point.  Formulas  will 
be  found  below  which  will  give  the  length  of  the  chamfered 
part  and  the  length  of  the  taper  thread  for  various  sizes  of 
taps;  these  dimensions  will  be  so  selected  as  to  provide  for  a 
length  equivalent  to  at  least  twenty  and  eight  threads,  respec- 
tively, on  standard  thread  taps. 

■RTiile  a  long  taper  on  a  tap  is  desirable  in  regard  to  dimin 
ishing  the  amount  of  stock  that  each  tooth  of  the  thread  will 
remove,  it  has  the  disadvantage  of  making  the  cutting  edges 
toward  the  point  of  the  tap  very  broad  with  a  very  small 
space  between  them.  This  impairs  the  cutting  quality  of  the 
tap,  inasmuch  as  the  action  is  rather  that  of  reaming  than 
of  cutting.  It  is  in  order  to  overcome  this  disadvantage  that 
machine  taps  are  tapered  in  the  angle  of  the  thread  for  some 
distance  from  the  point.  This  makes  the  width  of  the  tooth 
smaller  and  increases  the  cutting  qualities  of  the  tap  consid- 
erably. This  taper  in  the  angle  of  the  thread  constitutes  one 
of  the  principal  differences  between  the  machine  tap  and  the 
tapper  tap,  the  latter  being  simply  chamfered  off  on  the  top 
of  the  threads.  If  we  analyze  the  action  of  the  tap  when  pro- 
vided with  too  many  cutting  edges  we  will  find  that  the  metal 
is  either  ground  down  very  fine,  and  an  unnecessary  amount 
of  power  is  consumed  in  performing  this,  or  some  teeth  may 


Fig.  3.    "Hook"  Flute. 

in  fact  not  cut  at  all,  simply  compressing  the  metal,  making 
the  work  of  remo\'iag  it  still  harder  for  the  next  cutting  edge. 
On  the  other  hand,  a  short  taper  takes  away  a  great  amount 
of  the  chip  room  necessary  for  the  removed  metal.  While 
this  may  not  be  of  great  consequence  in  regard  to  a  hand 
tap  where  the  motion  Is  slow  and  the  tap  is  often  reversed, 
it  is  of  great  importance  in  regard  to  machine  taps  and 
tapper  taps  where  the  cutting  speed  is  high  and  always  in 
one  direction.  The  tap  as  well  as  the  nut  to  be  threaded  is 
liable  to  be  injured  if  ample  space  for  the  chips  to  pass  away 
from  the  cutting  edges  is  not  provided. 

An  ingenious  method  of  decreasing  the  number  of  cutting 
edges,  as  well  as  increasing  the  amount  of  chip  room,  is  em- 
bodied in  the  "Echols'  thread,"  where  every  alternate  tooth  is 
removed,  as  shown  in  Fig.  1.  The  removal  of  every  other 
tooth  in  one  of  the  lands  evidently  is  equivalent  to  the  re- 
moval of  the  teeth  of  the  continuous  thread  in  every  other 
land  of  the  tap.  It  is  therefore  obvious  that  taps  provided 
with  this  thread  must  be  made  with  an  odd  number  of  lands, 
so  that  removing  the  tooth  in  alternate  lands  may  result  in 
removing  every  other  tooth  in  each  individual  land.  If  there 
were  an  even  number  of  fiutes,  the  cutting  away  of  the  teeth 
in  alternate  lands  would  result  in  removing  all  the  teeth  from 
certain  lands  and  none  from  the  remaining  ones.  Machine 
taps  are  often  provided  with  the  Echols'  thread. 

Fluting. 
In  considering  the  fluting  of  machine  taps  we  find  another 
difference  from  the  tapper  tap.  The  former  tap  requires 
greater  strength  on  account  of  its  harder  service,  and  at  the 
same  time  as  much  chip  room  as  possible.  The  flute  that 
best  fills  these  requirements  may,  however,  not  be  the  flute 
commercially  possible  for  the  purpose,  because  the  factor  of 
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cost  is  greatly  important,  and  unusual  or  t'ormed  shapes  of 
cutters  will  cost  more  in  themselves  and  also  require  slower 
cutting  speed.  In  the  article  about  tapper  taps,  two  forms 
of  flutes  were  shown.  Another  form  of  flute  introduced  by 
the  Pratt  &  "Whitney  Co.  for  machine  taps  is  shown  in  Fig.  2. 
This  latter  form  is  to  be  recommended  in  all  cases  where  a 
tap  of  unusual  quality  is  required.  The  tap  will  not  break  as 
easily,  and  the  chips  are  carried  off  in  a  more  satisfactory 
manner.  A  certain  kind  of  flute  of  late  used  extensively  by 
certain  concerns  is  the  "hook"  flute,  shown  exaggerated  in  Fig. 
3.  This  flute  provides  for  a  keener  cutting  edge,  and  is  recom- 
mended for  very  tough  materials.  Some  users,  however,  do 
not  look  upon  this  flute  as  favorably  as  others,  and  opinions 
vary  considerably  as  to  the  superiority  of  this  flute,  excepting 
if  the  "hook"  be  made  very  slight.  It  is  advisable  to  make 
the  lands  fairly  narrow  as  compared  with  hand  taps,  inas- 
much as  this  will  increase  the  chip  room  and  but  slightly 
decrease  the  strength,  the  reason  for  the  wide  lands  of  hand 
taps  being  not  reasons  of  strength  but  of  good  guiding  quali- 
ties. If  provided  with  a  straightsided  flute  with  a  radius  in 
the  bottom,  which  is  largely  used  by  manufacturers,  this 
radius  may  be  approximately  determined  by  the  equation: 

^  D~     1 

R  = ■  — 

6  32 

R  being  the  radius  in  the  bottom  of  the  flute  and  D  the  diame- 
ter of  the  tap.  In  the  case  of  a  fluting  cutter  such  as  shown 
In  Fig.  2  the  radius  A  should  be  about  one-eighth  and  the 
radius  B  about  one-third  of  the  diameter  of  the  tap  for  taps 
•with  five  flutes.  For  taps  with  four  or  six  flutes  these  radii 
should  be  slightly  larger  or  smaller,  respectively,  relative  to 
the  diameter  of  the  tap.  The  numbers  of  the  flutes  for  various 
diameters  are  given  below: 
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Belief. 
Machine  taps  are  relieved  as  well  in  the  angle  of  the  thread 
as  on  the  top  of  the  thread  for  the  whole  of  the  chamfered 
portion,  or  In  other  words,  the  diameter  measured  over  the 
heel  of  the  thread  should  be  smaller  than  the  diameter  meas- 
ured over  the  cutting  edge;  the  diameters  measured  in  the 
angle  of  the  thread  at  the  same  respective  places  should  also 
differ  In  the  same  manner.  The  straight  portion  of  the  thread 
in  a  machine  tap  is  for  sizing  only,  the  same  as  in  the  case 
of  a  tapper  tap,  and  should  as  a  rule  not  be  relieved.  How- 
ever, the  same  as  was  said  about  the  relief  of  the  straight 
part  of  a  tapper  tap  applies  here  also.  In  hardening  machine 
taps  they  should  be  drawn  to  a  temper  of  about  430  degrees  F. 
This  temperature  should,  perhaps,  vary  for  different  kinds  of 
steel,  but  the  figure  stated  will  be  found  to  constitute  a  good 
average. 

Dimensions. 
In  the  following  are  given   two  sets  of  empirical  formulas 
for  the  most  important  dimensions  of  machine  taps.     In  the 
formulas: 
A  =  the  total  length  of  the  tap, 
B  =  the  length  of  the  thread, 
C  =  the  length  of  the  shank, 

D  =  the  length  of  the  parallel  part  of  the  thread, 
E  =  the  length  of  the  chamfered  part  of  the  thread, 
F  =  the  length  of  the  taper  threaded  portion, 
G  =  the  diameter  of  the  tap. 

For  taps  up  to  and  including  2  inches  in  diameter,  the  fol- 
lowing formulas  will  be  suitable: 

A  =  5%G-f  3%, 
B  =  2%(?-f  1%, 
C  =  3%G  +  2%, 
D=    %,a+    3-16, 
E  =  l%  6 -f  11-16, 

3G  +  1 
F  = . 


For   taps    2    inches    in    diameter    and    larger    the    formulas 
will  be: 

A  =  3G-f9%, 
B  =  l%G  +  3%, 
C  =  iyoG-+-6%, 
D=z    %G  + 15-16, 
£  =  1%  6-1-2  5-16, 

26-1-3 
F  = . 

4 

The   table   below   is    based    upon    the    formulas   given.     All 
dimensions   are  given   in   convenient  working  sizes,   and   are 


Fig.  4.    General  Appearance  of  Machine  Tap. 
DIMENSIONS  OP  MACHINE  TAPS. 
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approximate  in  such  cases  where  the  formulas  give  values 
which  cannot  be  expressed  in  even  fractions,  or  give  fractional 
values  inconvenient  for  working  figures. 

*     *     * 

THE  SPOTTER  IN  THE  SHOP. 

There  may  be  a  better  word  to  express  just  the  same  mean- 
ing as  is  expressed  by  the  above  title,  but  if  so  It  is  not  in 
the  dictionary,  and  it  wouldn't  look  well  In  print,  and  there- 
fore this  will  have  to  stand. 

We  all  have  met  him;  he  works  in  every  shop  from  Maine 
to  California.  Sometimes  he  has  charge  of  a  department, 
but  he  seldom  gets  as  high  up  as  that.  He  depends  more 
upon  his  capillary  powers  to  hold  a  job  than  he  does  upon 
his  ability  as  a  workman.  If  you  are  a  good  workman  you 
need  never  object  to  his  presence  in  the  shop;  in  fact,  it  is 
often  of  advantage  to  a  good  man  to  have  him;  but  we  all 
detest  the  principle  which  allows  or  compels  an  employer  to 
use  him.  He  must  be  regarded  by  the  firm  as  a  necessary 
evil  that  cannot  be  avoided,  somewhat  similar  to  the  use  of 
cotton  waste;  you  use  il,  and  get  all  you  can  out  of  it,  and  then 
chuck  it  out  of  sight  as  soon  as  you  are  done  with  it. 

I  have  worked  in  shops  where  there  were  one  or  more  in 
every  department,  and  everything  said  or  done  went  to  the 
otfice  on  the  "underground"  route  as  soon  as  it  happened.  But 
it  does  not  pay  to  act  as  a  "spotter"  when  the  old  man  is 
not  of  that  kind  of  stuff  as  to  appreciate  your  efforts.  A  good 
thing  of  this  kind  happened  at  the  works  of  the  *  *  * 
Company  many  years  ago,  which  has  the  merit  of  being  true. 
One  of  the  men  went  to  the  "Professor"  with  a  tale  of  woe: 
"There  is  a  man  up  in  room  16  who  has  a  shop  down  in  the 
basement  of  his  house,  and  he  is  experimenting  all  the  time 
evenings,  and  he  steals  all  his  stock  in  the  shop."  "Is  that 
so?"  said  the  "Professor,"  very  much  Interested.  "Well,  if 
you  will  kindly  tell  him  this  for  me,  that  any  time  he  has 
any  trouble  stealing  all  the  stock  he  needs  or  wants,  let  me 
know,  and  I  will  see  that  he  has  an  order  for  all  that  he 
needs."     It  was  a  clear  case  of  the  spotter  getting  left. 
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One  more  case  that  came  up  will  show  the  disadvantages  of 
the  "spotter  system."  A  foreman  had  in  his  department  a 
large  amount  of  work  stowed  away  under  the  bench.  It  was 
piece  work;  had  been  inspected,  passed  and  paid  for,  and  was 
simply  stored  there  with  the  knowledge  and  at  the  wish  of 
the  foreman  of  the  stockroom,  who  didn't  have  room  to 
receive  it.  The  spotter  didn't  know  all  this  and  thought  it 
was  piece  work  that  was  being  held  back  and  hadn't  been  paid 
for,  and  was  done  with  the  connivance  of  the  foreman.  Now, 
all  you  boys  who  read  this,  and  have  done  contract  work,  will 
know  just  what  I  mean,  so  Mr.  Spotter  puts  in  his  report  to 
the  office.  The  whole  matter  could  have  been  investigated  and 
settled  without  any  trouble  and  without  the  foreman's  knowl- 


.    .    .    "Caused  by  breaking  off  a  tap  at  the  bottom  of  a  deep  hole." 

edge,  but  instead  of  that,  Mr.  Spotter  was  so  sure  about  the 
matter  that  the  foreman  was  called  on  the  carpet  to  explain. 
When  he  had  done  this  to  the  complete  satisfaction  of  the 
management,  as  he  turned  to  leave  the  office,  he  couldn't  help 
giving  them  this  shot:  "If  you  had  only  waited  until  you 
got  the  next  report  from  that  spotter  of  yours.  It  would  have 
saved  you  all  this  trouble."  A.  P.  Pbess. 

Mr.  Editor:  The  above  was  written  while  recovering  from 
a  bad  attack  of  the  blues,  caused  by  breaking  off  a  tap  at  the 
bottom  of  a  deep,  deep  hole  in  a  big  casting.  A.  P.  P. 

*     *     * 

Everyone  working  at  the  bench,  desk  or  drafting  table 
likes  to  have  plenty  of  light,  but  as  the  direct  glare  of  sun- 
shine is  Intolerable,  it  Is  generally  necessary  to  screen  off 
the  light  of  windows  on  the  sunny  side  of  the  building  with 
shades  or  ground  glass  so  as  to  subdue  and  diffuse  the  light 
and  thus  relieve  its  intensity.  Unfortunately  this  usually 
means  that  a  large  part  of  the  light  is  shut  out.  A  scheme 
which  subdues  and  diffuses  the  light  without  greatly  reducing 
its  volume  was  described  by  Mr,  W.  J.  Thompson  at  a  recent 
meeting  of  the  Illuminating  Engineering  Society  in  Xew  York. 
He  hangs  a  large  sheet  of  tracing  cloth  over  the  windows; 
the  light  coming  through  the  tracing  cloth  is  apparently  as 
bright  as  the  direct  sunlight  but  it  is  diffused,  lighting  up  a 
room  in  very  much  the  same  manner  as  an  ordinary  skylight. 
He  tried  the  tracing  cloth  scheme  after  trying  to  get  proper 
illumination  in  other  ways,  using  screens,  awnings,  shades, 
etc.,  but  has  found  that  the  tracing  cloth  shades  answer  the 
purpose  the  best  of  all.  The  hint  is  one  well  worth  considera- 
tion in  the  drawing  room  and  is  a  scheme  easily  tried  as  the 
material  is  always  at  hand  for  a  trial.  It  may  be  that  the 
simple  tracing  cloth  scheme  answers  the  purpose  for  which 
expensive  prismatic  glass  arrangements  are  often  installed; 
that  is.  to  throw  light  to  the  dark  side  of  a  room. 


MAKING  BLANKING  DIES  TO  CUT  STOCK 
ECONOMICALLY.* 

C.  F.  EMERSON. 

A  most  important  point  for  the  diemaker  to  bear  in  mind 
in  making  blanking  dies  for  odd  shapes  is  to  lay  them  out 
so  that  the  minimum  amount  of  metal  will  be  converted  into 
scrap.  In  fact,  hardly  too  much  stress  can  be  laid  upon  this 
one  point  alone.     It  is  an  easy  matter  to  waste  a  considerable 


Pis.  1.    Plan  of  Blanldng  Die. 

percentage  of  the  stock  by  lay-outs  which  may  appear  to  be 
fairly  economical.  The  diemaker  should  make  a  careful  study 
of  the  most  economical  relation  of  blanking  cuts  to  one  anoth- 
er and  to  the  stock.  It  is  the  object  of  the  following  articlo 
to  point  out  by  actual  examples  how  stock  can  be  saved  which 
might  be  converted  into  scrap  if  the  diemaker  is  not  constant- 
ly watching  out  for  possible  economies.    As  an  illustration,  it 


(O)  \ 

ThtBlant 
Fig.  2.    Section  of  Stock  after  having  been  : 


1  through  Die  In  Pig.  1. 


sometimes  happens  that  by  laying  out  the  dies  so  that  the 
blanks  are  cut  from  the  strip  at  an  angle  of  45  degrees,  as 
shown  in  Fig.  2,  a  considerable  economy  of  metal  can  be 
effected  over  a  right-angle  arrangement,  that  is,  one  in  whicn 
the  dies  are  set  so  as  to  cut  the  blanks  straight  across  the 
strip.  The  angular  location  permits  the  use  of  narrower 
stock  and  materially  reduces  the  amount  of  scrap  metal.    Fig. 


Fig.  3.    Another  Example  of  BlatikingDie. 

1  shows  the  plan  of  the  die,  and  needs  little  or  no  explana- 
tion as  the  manner  in  which  it  is  laid  out  is  obvious;  the 
plan  of  the  strip  shown  in  Fig.  2  also  clearly  shows  how  the 
die  is  laid  out. 

Another  method  that  is  often  used  to  save  metal  is  that 
shown  in  Figs.  4  and  5.     This  method  is  used  where  the  re- 


*  This  article  is  a  continuation  of  the  articles  on  aie-making  by  Mr. 
Emerson,  which  appeared  in  the  June,  1906,  and  October,  1906,  issues. 
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quired  amount  of  blanks  does  not  warrant  the  making  ot  a 
double  blanking  die;  also  when,  unavoidably,  there  is  a  con- 
siderable amount  of  stock  between  the  blanks  after  the  strip 
has  been  run  through  as  shown  at  A  in  Fig.  4.  To  save  this 
metal  the  strip  is  again  run  through  in  a  reverse  order  after 
the  manner  shown  in  Fig.  5,  thereby  using  up  as  much  of  the 
metal  as  it  is  possible  to  do. 


.,  Bridge  ym 
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Pigr.  4.    stock  after  having  < 


I  through  Die  in  Pig.  3. 


Besides  blanking  and  piercing  the  blank  when  running  the 
metal  through  the  first  time  the  holes  numbered  4,  5,  and  6, 
Fig.  3,  are  also  pierced.  This  is  done  for  the  reason  that 
when  the  metal  is  run  through  the  second  time  it  prevents 
cutting  of  "half  blanks"  by  "running  in,"  or,  in  other  words, 


Pig.  6      A  Third  Example  of  Blanking  Die.  , 

the  liability  of  cutting  imperfect  blanks  by  cutting  into  that 
part  of  the  metal  from  which  blanks  have  already  been  cut. 
This  guiding  action  is  effected  by  three  pilot  pins  in  the 
blanking  punch  (not  shown)  which  engage  in  the  three 
pierced  holes,  made  when  the  strip  was  run  through  the  first 


holes  numbered  1  and  2  in  Fig.  3,  and  the  line  B  is  the  center 
line  of  the  blanking  part  ot  the  die.  The  line  C  is  the  center 
line  that  shows  the  center  of  the  next  blank  to  be  cut  and  is 
laid  out  53/G4  inch  from  the  line  B.  This  dimension  is  fixed 
by  the  fact  that  the  widest  part  ot  the  blank  Is  25/32  inch 
and  the  bridge  between  the  blanks  is  3/64  inch,  the  sum  of 
which  equals  the  distance  from  center  to  center  ot  adjacent 


OAUffl 


time.  The  pilot  pins  engaging  with  the  pierced  holes  cause 
the  second  lot  of  blanks  to  be  cut  centrally  with  the  holes; 
also  to  be  accurately  centered  between  the  portions  of  stock 
from  which  the  blanks  have  already  been  cut.  When  this  die 
Is  in  use  the  metal  is  run  through  in  the  usual   way   from 
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Fig.  5.    StoclE  after  having  been  run  through  Die  in  Pig.  3  twice. 

blanks.  The  line  D  is  the  center  line  for  the  blank  C,  Fig.  5, 
that  is  cut  when  the  metal  is  run  through  the  second  time, 
and  is  made  at  0.414  inch  or  one-half  of  53/64  from  the  line 
C,  Fig.  11,  inasmuch  as  the  blank  is  cut  centrally  between  that 
part  of  the  metal  from  which  the  blanks  A  and  B,  Fig.  5,  are 
cut. 
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The  BlMIlt  .010  Ml'tdl       ai„cktn,ry.  S.r. 
Pig.  10     Bianlsing  Die  for  Producing  Links. 

Fig.  6  shows  a  double  die  for  blanking  and  piercing  brass, 
producing  the  shape  shown  in  the  sketch  at  the  left;  it  is 
laid  out  so  as  to  save  as  much  of  the  metal  as  practically 
possible  without  added  expense  in  so  far  as  the  operation  of 
blanking  and  piercing  is  concerned.  By  referring  to  Figs. 
7  and  8  it  can  be  seen  that  the  strip  of  metal  from  which  the 
blanks  are  cut  is  run  through  a  second  time  for  reasons  that 
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right  to  left  until  half  of  the  required  amount  of  blanks  are 
cut,  after  which  the  piercing  punches  for  the  holes  are  taken 
out  and  the  metal  is  run  through  again  and  the  other  half 
of  the  required  amount  of  blanks  Is  cut. 

In  laying  out  this  die  which  is  done  after  the  manner  shown 


will  be  given.  One  reason  is  that  wider  metal  can  be  used  by 
doing  so  which  in  itself  is  a  saving  in  so  far  as  the  cost  of 
metal  is  concerned.  Wide  brass  can  be  bought  at  a  lower 
price  per  pound  than  narrow  brass;  the  other  reason  is  that  a 
strip  of  metal  1/16  inch  wide  and  as  long  as  the  entire  length 


in  Fig.  11  the  line  A  is  used  as  a  center  line  for  the  piercing      of  the  strip  is  saved  on  every  strip  that  is  run  through.     If 
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Fig.  11.    Layout  of  Die  shown  in  Pig.  3. 

narrow  metal  were  used  there  would  be  a  waste  of  Vs  inch  of 
metal  (i.  e..  1/16  inch  on  each  side)  of  every  strip  run 
through.  But  on  two  strips  from  which  no  more  blanks  can 
be  cut  than  from  the  wider  strip  shown  in  Fig.  8  there  would 
be  a  waste  of  %  inch  of  metal.  On  the  other  hand,  by  using 
wide  metal  the  waste  would  be  only  3/lG  inch,  as  indicated 
in  the  cut.  Fig.  12  shows  how  this  die  is  laid  out  and  should 
be  sufiBciently  clear  to  explain  itself  and  thus  requires  no 
further  words. 

To  fully  understand  the  manner  in  which  the  metal  is 
gradually  worked  up  after  each  stroke  of  the  press,  short  sec- 
tions are  shown  in  Fig.  9.  At  the  first  stroke  four  holes  are 
pierced  and  two  plain  blanks — with  no  holes — A  A  are  cut  out. 
At  the  second  stroke  there  are  also  four  holes  pierced  and 
the  two  blanks  B  B  are  cut  that  have  the  holes  pierced  at 
the  previous  stroke.  At  the  third  and  fourth  strokes  the  holes 
begin  to  match  in  with  each  other,  as  shown  so  that  when 
the  metal  is  run  through  it  will  look  like  the  strip  shown  in 
Fig.  7. 

It  should  be  borne  in  mind  that  four  holes  are  pierced  and 
two  blanks  are  cut  at  each  stroke  of  the  press;  also  that  the 
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not  be  amiss  to  state  that  the  distances  from  the 
center  of  A  to  B.  J?  to  C,  C  to  D,  and  D  to  C,  as 
shown  in  the  strip  marked  "fourth  stroke"  are  each 
25/G4  inch,  or  half  of  25/32  inch. 

While  the  dies  shown  in  Figs.  10  and  13  are  com- 
monly known'  it  may  not  be  out  of  place  to  say  a 
few  words  with  reference  to  them  as  they  form 
an  important  part  in  the  economical  production  of 
sheet  metal  goods.  The  first  or  Fig.  10  shows  a 
die  that  is  used  to  produce  from  narrow  ribbon  a 
long  blank  with  rounded  ends  and  with  a  hole 
pierced  in  each  end.  The  principal  features  of  this 
style  of  die  are  that  there  is  very  little  waste  of 
material  in  the  production  of  the  blanks,  as  will 
be  noted  from  the  sketch  of  the  scrap  punchings 
shown  at  the  left,  and  the  other  feature  is  that  by 
the  aid  of  an  adjustable  stop,  not  shown,  almost 
any  length  of  blank  can  be  made  without  altering 
or  resetting  the  tools  after  they  have  been  set  up 
in  the  press.  The  working  part  of  the  die  is  laid 
out  a  little  to  the  left  of  the  center  so  as  to  give 
sufficient  length  for  the  gage  plates  which  are  fast- 
ened to  the  die  by  i4-inch  cap-screws.  These  gage 
plates  are  used  to  keep  the  metal  in  position  while 
it  is  being  fed  from  right  to  left  as  the  blanks  are 
cut  from  the  strip. 

Fig.  13  is  a  combination  piercing  and  shearing  die 
and  is  used  for  producing  the  1-inch  square  washer 
shown  in  the  cut.  The  principal  feature  of  this  die 
is  that  there  is  no  waste  of  metal  in  producing 
the  blank,  only,  of  course,  the  %-inch  round  punch- 
ing taken  from  the  center.     The  strip  of  metal  in 
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metal  is  fed  after  each  stroke  a  distance  equal  to  the  distance 
from  the  center  of  A  to  the  center  of  B.  as  indicated  in  the 
strip  marked  "second  stroke,"  Fig.  9,  and  which  is  25/32 
inch    (see  Fig.  12).     By  way  of  further  explanation   it  may 


The  Blanc.  MU  Metal.  Strip  o!  Metal  from 

which  tbe  Blanks  are  Sheared. 

Fig.  13.    Blanking  Die  for  Square  Washers.    Shaded  Portions  in  Die 
indicate  parts  punched  out  f^om  stock 

this  case  can  be  fed  from  right  to  left  or  front  to 
back  as  preferred. 


An  interesting  note  in  the  columns  of  a  contem- 
porary describes  a  new  refrigerator  which  is  "lined 
with  solid  white  stone  mined  in  the  company's  own 
quarries."  The  statement  is  made  that  this  stone 
is  almost  ice  coM  itself  and  is  therefore  specially 
well  qualified  to  keep  the  provision  chamber  at  a 
low  temperature  and  save  ice.  It  is  a  not  uncom- 
mon idea  that  any  material  which  feels  cold  to  the 
hand  must  necessarily  be  a  good  refrigerating  me- 
dium. As  a  matter  of  fact  the  colder  a  piece  feels 
the  poorer  it  is  as  an  insulator,  and  insulation  is 
largely  the  secret  of  refrigerator  efficiency,  of 
course.  The  feeling  of  cold  is  due  to  the  conduction 
of  heat  away  from  the  hand.  The  best  insulator  Is 
that  which  feels  "warm."  No  simple  covering  will 
keep  a  chunk  of  ice  better  than  a  thick  woolen 
The  shawl  has  no  w^armth  in  itself  but  is  an  excel- 
lent non-conductor  of  heat,  hence  it  preserves  the  ice  from 
melting  better  than  almost  any  other  material  so  long  as  it 
keeps  dry. 


shawl. 
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APPRENTICESHIP  EDUCATION. 

ENTROPY. 

While  I  have  to  thank  Mr.  Strong  for  his  good  opinion  as 
expressed  in  his  article  (November  issue),  I  thank  him  more 
for  the  opportunity  which  he  seems  to  give  me  to  sum  up 
the  various  articles  on  apprentice  education  which  I  have 
written  from  time  to  time  under  various  pen-names.  I  have 
tried  in  the  past  to  present  my  plan  a  bit  here  and  a  bit 
there,  seeking  to  interest  as  many  as  possible  and  knowing 
that  the  very  men  whom  I  wish  to  reach  are  the  busiest  and 
have  the  least  tendency  to  begin  to  read  long  and  learned 
articles.  While  the  subject  is  more  or  less  of  a  hobby  with 
me  I  am  still  sufficiently  disinterested  so  that  I  can  take  any 
suggestions  in  the  spirit  in  which  they  are  sent.  My  work 
in  this  line  is  not  for  my  personal  gain  at  all,  for  while  I 
would  like  to  be  in  at  the  start  of  any  school  or  shop  organi- 
zation I  do  not  care  to  follow  it  up  for  a  livelihood.  With 
this  in  mind  as  well  as  to  persuade  Mr.  Strong  that  my  plan 
as  a  whole  covers  his  point  I  will  put  the  whole  thing  as 
concisely  as  possible.  My  plan  involves  a  shop  and  revolves 
about  the  shop  as  its  central  idea.  The  shop  must  be  a  com- 
mercial shop — absolutely  must.  Preferably  it  should  make  a 
large  enough  range  of  work  so  that  it  may  train  the  boy  with 
mechanical  ability  and  incapacity  for  fine  work  as  well  as 
the  boy  to  whom  close  measurement  is  a  pleasure. 

Then  there  must  be  a  school  in  which  should  be  taught 
those  things  which  are  of  direct  use  to  a  machinist,  foreman, 
or  master  mechanic.  No  others.  This  must  be  religiously 
adhered  to.  Otherwise  the  result  will  be  that  some  ambitious 
teacher  will  make  a  third-grade  engineering  school  of  it. 
The  control  of  the  school  must  be  from  the  shop  to  secure 
its  subordination.  The  division  of  time  should,  for  commer- 
cial reasons,  be  made  such  that  half  the  boys  are  running 
machine  tools  all  the  time.  The  other  half  should  be  divided 
between  school-room  work,  drafting,  and  hand  work.  The 
length  of  time  which  the  boys  stay  in  either  division  should 
lot  be  over  a  week. 

Pay. 

For  any  man  to  be  content  he  must  feel  that  he  is  making 
1  good  thing  of  it.  You  can  pay  a  man  in  money  or  in  some- 
:hlng  which  he  can  reasonably  expect  to  turn  into  money 
ater.  With  boys  of  the  class  that  we  must  expect  to  take, 
money  is  the  best  with  which  to  appeal.  If  they  are  to  be 
Mid  in  money  it  must  be  an  equitable  payment  for  what  is 
lone.  As  Mr.  Strong  hints,  when  a  boy  goes  into  a  shop  he 
s  enthusiastic  and  works  around  lively.  As  soon  as  he  gets 
iO  that  he  can  do  something  commercially  well  he  finds  that 
le  is  kept  in  it  as  long  as  he  will  stand  it.  without  increase 
)f  pay.  He  does  not  feel  that  he  is  being  treated  right  if  he 
ioes  a  man's  work  without  a  man's  pay.  His  employer  tells 
lim  that  it  has  cost  him  good  money  to  teach  the  apprentice 
0  do  this  work.  If  the  apprentice  has  any  head  for  mathe- 
matics at  all  he  can  figure  pretty  close  to  what  it  has  cost 
he  firm  to  have  the  foreman  stop  and  make  fun  of  him  a 
:ew  times  and  show  him  about  once  how  to  do  a  little  job. 
•io  wonder  he  gets  listless. 

Instead  of  paying  by  the  hour,  pay  by  the  piece.  For  fin- 
shed  work  done  acceptably  pay  a  little  less  than  the  journey- 
nan's  rate  to  cover  increased  length  of  time  the  apprentice 
ies  up  a  machine.  Charge  the  boy  a  certain  amount  for 
eaching  him  each  step  of  his  progress.  Have  him  pay  cash 
)r  work  It  out  by  keeping  at  this  one  style  of  job  after  he 
las  gotten  so  he  can  work  a  commercially  acceptable  job. 
f  he  wants  more  money  to  spend  or  to  live  on  let  him  work 
m  this  same  job  till  he  has  earned  enough  to  satisfy  him. 
rhe  average  boy  would  stay  on  the  job  till  he  was  really 
iretty  expert  at  it,  and  I  think  be  very  content.  The  em- 
Jloyer  would  know  just  how  he  was  coming  out  at  the  end 
)f  the  term  of  apprenticeship.  If  a  shop  is  not  already  on  a 
)iecework  or  premium  basis  It  would  mean  quite  a  little  work 
o  arrange  for  the  apprentices  so  that  they  would  get  a  con- 
istent  course  and  have  their  piecework  or  premium  rates 
air  to  both  sides. 

Class  of  Boys  to  become  Apprentices. 

The   present    and    ever   present   need    of   the    shops    is   for 

killed  workmen  who  can  work  with  judgment.     If  such  boys 


as  now  go  to  technical  schools  are  selected  they  will  become 
good  machinists,  but  they  will  not  be  content  to  stay  machin- 
ists long.  They  will  want  to  and  will  go  higher.  It  is  apart 
from  my  purpose  to  discuss  the  relative  merits  of  engineers 
trained  in  this  way  and  those  trained  in  technical  Institu- 
tions. But  this  seems  sure  to  me  that  for  an  apprentice  sys- 
tem to  be  successful  from  a  manufacturer's  point  of  view  its 
recruits  havei  to  be  from  a  stage  in  life  where  ?15  or  $18  a 
week  looks  big.  To  such  boys  the  possibility  that  if  they  are 
diligent  they  may  become  leading  hands  or  foremen,  or  that 
occasionally  one  may  rise  to  be  a  master  mechanic,  a  superin- 
tendent, will  be  enough  to  attract  them.  The  examination 
then  for  admission  to  such  a  school  should  set  an  upper 
limit  above  which  a  candidate  should  not  pass,  as  well  as  a 
lower  limit,  which  he  must  equal. 

Foremen  and  Teachers. 

To  ask  the  regular  shop  foreman  to  take  apprentices  under 
his  charge  and  give  them  the  attention  they  need  is  an  In- 
justice to  him.  His  business  is  to  produce  work,  not  teach. 
He  has  to  earn  his  salary  if  he  does  his  legitimate  work. 
More  than  that,  it  Is  rarely  the  case  that  a  foreman  who  Is' 
good  with  the  boys  is  good  for  much  as  a  foreman.  While 
school-room  teaching  in  addition  to  the  present  loose  method 
in  the  shop  would  be  better  than  nothing  I  hope  no  one  will 
think  that  I  prefer  the  makeshift  which  I  suggested  in  the 
August  issue  to  this  main  plan.  In  a  shop  I  would  suggest 
a  room  partitioned  off,  as  they  do  in  Lynn,  from  the  rest  of 
the  shop,  but  I  should  keep  the  boys  there  full  two  years  of 
their  course  in  contact  only  with  the  best  of  leading  work- 
men. 

These  instructors  should  be  men  of  experience  but  they 
should  be  young  enough  to  have  active  interest  in  their  work 
and  they  should  know  that  their  future  pay  will  depend  ex- 
clusively on  results  obtained.  The  instructor  in  machine 
work  should  be  a  good  clean-cut  mechanic  whose  experience 
and  judgment  renders  him  capable  of  all  grades  of  work,  and 
who  can  take  hold  and  show  the  boys.  The  instructor  in  the 
school  room  should  be  some  young  man,  say  a  draftsman 
with  technical  education  who  has  been  out  long  enough  to 
have  forgotten  all  his  calculus  and  most  of  his  trigonometry, 
a  man  who  knows  what  methods  will  give  solutions  of  every- 
day problems  with  the  least  mental  effort.  No  teacher  of 
the  usual  educational  type  need  apply.  No  one  will  do  who 
aannot  pick  up  out  of  his  memory  a  lot  of  really  useful  prob- 
lems. 

How  a  Small  Shop  can  Afford  to  Start  a  School. 
I  should  say  that  a  shop  with  a  dozen  boys  is  the  lowest 
number  possible.  More  will  be  better.  With  so  few  boys  the 
shop  instructor  might  do  some  work  himself  at  the  lathe  or 
bench  though  I  mistrust  that  it  would  pay  to  have  him  right 
around  the  boys  all  the  time,  even  with  so  small  a  number. 
For  equipment  give  them  tools  already  in  use  in  the  shop. 
Not  the  most  antiquated  in  design  but  something  modem. 
If  badly  worn  let  the  best  of  the  boys  repair  them.  Have 
them  keep  the  tools  up  in  good  shape  too.  The  reason  for 
putting  the  boys  all  in  one  room  for  so  long  a  time  is  this. 
Almost  all  shops  have  a  pacer,  or  a  man  who  sets  the  gait  at 
which  the  rest  go.  Such  a  man  makes  it  impossible  to  get 
an  apprentice  to  set  any  faster  pace.  What  is  wanted  is  men 
who  follow  no  pace  but  their  own.  They  are  wanted  badly 
enough  so  that  they  can  command  their  own  price  and  their 
own  hours  within  reason.  If  the  boys  do  not  know  anybody 
else's  pace  and  are  paid  piece  or  premium  rates  they  will,  as 
they  grow  expert,  tend  to  set  a  pace  which  will  make  them 
valuable  to  a  point  of  healthful  independence. 

Cost. 
This  is  not  a  philanthropic  scheme  at  all.  Unless  it  pays 
it  neither  will  be  done  nor  ought  to  be  done.  Unless  boys 
can  be  held  by  nothing  more  than  their  own  self-interest 
they  ought  not  to  be  held.  The  old-time  apprentice  system 
said  to  a  boy:  "Come  In  and  I  will  teach  you  a  trade.  But 
you  must  put  yourself  entirely  in  my  power,  be  my  slave 
for  a  term  of  years."  In  itself  it  was  an  admission  that 
when  the  boy  found  out  how  he  was  to  be  treated  he  would 
quit  if  he  could.     Unless  a  contract  is  mutually  agreeable  It 
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is  a  poor  contract  for  either  party  in  the  long  run.  Under  my 
plan  we  will  say  to  a  boy:  "Come  in  and  for  a  certain  price 
we  will  teach  you  to  do  a  certain  job.  We  will  guarantee 
you  work  at  fair  pay  on  that  job  long  enough  so  that  you 
can  afford  to  pay  our  price.  Then  if  you  want  to  learn 
another  step  of  the  trade  we  will  teach  it  to  you  and  you 
shall  pay  us  for  doing  it.  You  may  leave  any  time  that  you 
think  you  have  learned  enough.  If  you  come  in  you  must 
attend  our  school  and  get  what  you  can  out  of  it."  Under 
this  plan  it  is  perfectly  feasible  to  so  set  piece  work  or  pre- 
mium rates  that  the  proprietor  may  know  pretty  closely 
where  he  will  come  out  at  the  end  of  the  year.  He  ought  to 
come  out  a  trifle  ahead.  The  boy's  self  interest  will  keep 
him  working  on  a  job  long  enough  to  get  some  money  ahead 
which  will  insure  his  dexterity.  His  self-interest  will  make 
him  take  up  the  next  job  as  soon  as  he  can  afford  it  and  will 
make  him  learn  as  fast  as  he  can  so  that  he  can  get  to  mak- 
ing money.  His  self-interest  will  keep  him  faithful  in  school 
for  just  the  same  reason  that  men  are  faithful  to  their  cor- 
respondence school  work. 

The  thing  which  yet  remains  to  be  accomplished  before 
anything  can  be  started  is  to  persuade  manufacturers  that 
for  their  own  safety  in  the  future  the  country  needs  skilled, 
intelligent,  native  workmen;  men  who  can  stand  on  their 
own  bottom  and  do  the  work  which  is  needed  to  keep  this 
country  commercially  ahead  of  the  world,  and  men  who  need 
hide  behind  no  organization  to  command  the  respect  of  their 
employers,  and  men  who  can  and  will  bring  skill  and  judg- 
ment to  their  work  so  that  they  may  command  compensation 
beyond  the  dream  of  any  organization. 


WEIGHT  OF  TIN  PLATES. 

The  accompanying  table  by  Mr.  Horace  Chrisman,  East 
Pittsburg,  Pa.,  contains  some  very  useful  data  on  tin  plates. 
It  includes  the  different  denominations  of  tin  plates  and  the 
corresponding  number  of  the  United  States  standard  gage; 
also  the  nearest  Brown  &  Sharpe  gages  and  the  actual  thick- 
ness in  decimals  of  an  inch.     The  thickness  of  tin  plate  varies 

■W^EIGHT  OF  TIN  PLATE  PER  SQUARE  FOOT. 


Trade 

Designation 

ot  Gage. 


Fraction 
of  a  Ozs. 

Pound     TinPiate 
TinPlate. 


V.  S.        Nearest 

Standard     B.  &  S. 

Gage.  Gage. 


IC 0.5 

IX 0.625 

IXX 0.711 

IXXX.. 0.8 

IXXXX 0.9 

IXXXXX 1.0 

DC 0.64 

DX 0  83 

DXX 0.97 

DXXX 1.11 

DXXXX 1.25 


8.0 

30* 

10.0 

28 

11.37 

36* 

13.8 

25i 

14  4 

25 

16.0 

34 

10.25 

28 

13.25 

35i 

15.5 

34 

17.8 

33 

20.0 

22 

28* 

26 

24 

24 

23 

22 

26 

24 

22 

21 

30 


Thickness  in 

Decimal  Parts 

of  an  Inch 


0125* 

015H25 

018930 

020300 

021875 

02500 

015025 

020300 

02500  , 

028125 

031250 


*  Thickness  of  black  sheet  before  tinning. 

according  to  the  coating  of  tin  retained  on  the  surface  of  the 
sheet.  About  two  or  three  numbers  of  Brown  &  Sharpe  gage 
should  be  added  to  the  above  columns  marked  with  the  aste- 
risk to  get  the  thickness  of  tinned  plates. 


There  is  a  decided  difference  between  a  true  mathematician 
and  one  who  is  "quick  at  figures."  The  true  mathematician 
Is  a  logician;  he  deducts  certain  facts  and  relations  by  a 
course  of  reasoning  and  proves  them  by  calculation.  If  the 
figures  do  not  prove  his  deduction  he  is  more  likely  to  look 
for  the  fault  in  the  calculation  than  in  his  course  of  reason- 
ing, for  its  very  logic  denies  the  possibllitj'  of  error.  The 
one  quick  at  figures  must,  of  course,  be  something  of  a  logi- 
cian but  there  is  the  difference  that  the  first  uses  calculations 
as  the  means  to  prove  a  logical  deduction,  while  the  other 
always  uses  concrete  quantities  to  get  a  definite  result,  and 
with,  perhaps,  only  a  dim  idea  of  the  mathematical  principles 
involved.  The  use  of  a  general  expression  to  cover  all  possi- 
ble cases  of  a  given  problem  does  not  appeal  to  the  "figurer  ' 
but  it  is  just  what  the  mathematician  always  seeks. 


TEMPERING  HOLLO"W  MILLS  AND  OTHER 

TOOLS.  ■ 

J.  F.  SALLOWrS.  ^M 

The  art  of  tempering  high-class  tools  is  understood  by  few 
mechanics;  the  majority  of  them  know  little  or  nothing  what- 
ever about  tempering  even  so  common  a  tool  as  a  cold  chisel. 
They  think  that  standard  sized  tools  bought  in  large  quan- 
tities by  factories  throughout  the  country,  which  are  stamped 
"B.  &  S„"  "P.  &  W.,"  or  some  other  well-known  firm  name, 
must  be  O.  K.,  and  often  they  would  give  a  great  deal  to 
know  just  how  to  temper  tools  as  well  as  these  are  tempered. 
This  blind  faith  sometimes  is  the  cause  of  amusing  incidents. 
I  have  known  a  machine  shop  foreman  to  send  a  number  of 
machine  steel  pieces  into  the  smith  to  be  annealed  so  thej 
could  be  drilled.  Upon  investigation  it  was  found  that  a  new 
drill  was  too  soft  to  drill  anything  except  lead  or  pine,  but 
after  hardening,  the  pieces  referred  to  were  easily  drilled.  The 
fact  of  the  matter  is  that  the  foremen  and  men  under  them 
often  take  for  granted  that  because  a  drill  is  a  twist  drill  and 
bought  from  a  well-known  concern  it  must,  of  course,  be  per- 
fect, but  if  it  were  made  in  the  shop  where  the  work  was 
being  done  and  proved  faulty  they  would  very  likely  blame 
the  man  who  did  the  tempering — even  if  it  was  done  as  it 
should  be. 
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Fig.  1.    Punch  and  Die  having  a  Good  Record.    Hardened,  but  not  Drawn. 

In  my  experience  of  twenty-seven  years  on  nearly  all  kinds 
of  tools  I  find  that  each  and  every  kind  of  tool  has  to  be 
tempered  in  a  way  that  suits  its  individual  peculiarities  and 
the  class  of  work  which  it  is  intended  to  do.,  For  example,  I 
would  not  temper  a  tool  for  cutting  brass  the  same  as  one  for 
cutting  machine  steel,  but  nothing  is  more  common  than  to 
find  a  smith  tempering  all  lathe  lools  alike.  This  lack  of  dis- 
crimination is  the  cause  of  a  great  deal  of  trouble  in  all  large 
plants.  The  man  about  to  use  the  tool  does  not  inform  the 
smith  who  tempers  it  what  the  tool  is  required  to  do.  There- 
fore, it  is  impossible  to  give  general  satisfaction.  The  smith 
who  does  the  tempering  blames  the  steel,  and  the  one  using 
the  tool  blames  the  smith  and  the  tempering.  As  an  example 
of  my  system  I  will  write  at  this  time  about  tempering  hollow 
mills  and  explain  what  I  claim  to  be  the  only  correct  method 
of  tempering  them  to  give  satisfaction. 

I  cannot  explain — nor  can  anyone  else  satisfactorily — why 
it  is  necessary  to  heat  a  tool  up  to  a  high  lemon  color  and 
quench  it  off  in  cold  water,  then  clean  it  all  over,  polish,  rub, 
and  perhaps  spend  ten  hours  time  on  what  could  be  done  in 
two  hours.  This  may  seem  like  a  radical  statement,  but  it 
will  not  appear  so  when  I  can  prove  to  you  that  I  can  temper 
a  three-inch  mill  and  have  it  ready  for  work  in  twenty  min- 
utes. I  have  seen  large  tools  hardened  and  put  on  the  bench 
to  be  cleaned  all  over  before  being  drawn  to  a  light  or  dark 
straw  as  the  case  may  require,  but  I  never  could  find  cut 
whether  the  color  was  that  of  pea  straw  or  rye  straw  (wf 
can,  by  the  way,  draw  machine  steel  to  a  nice  straw).  I  have 
seen  three  punches  tempered  and  drawn  to  the  same  color; 
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le  was  too  soft  to  be  of  any  use  and  the  other  two  broke 
milar  to  cast  iron.  The  difference  in  action  was  due  to  the 
ay  in  which  they  were  heated.  Drawing  a  tool  carefully 
I  color  cannot  let  you  out  if  you  do  not  watch  your  harden- 
ig  heat.  But,  to  return  to  the  tools  on  the  bench  to  be 
eaned;  when  the  man  was  ready  to  do  the  cleaning  he  found 
istead  of  having  six  tools  he  had  eighteen  parts  of  tools, 
he  blame  for  this  catastrophe  was  laid  to  the  steel  when 
le  workman  himself  was  at  fault  for  going  at  a  job  he  knew 
jthing  about:    before  he  was  ready   to   relieve  the  so-called 
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Pig.  2.    Mandrel  and  Handle  'With  Hollow  Mill  Mounted  for  Hardening. 

ternal  strains  they  had  relieved  themselves,  but  why  have 
ternal  strains  to  relieve?  If  the  tempering  smith  will  tem- 
;r  tools  as  I  am  about  to  explain  he  will  have  no  internal 
rains  to  bother  with,  and  the  workman  will  have  a  milling 
itter  that  will  do  more  work  and  give  better  satisfaction 
an  any  internal-strain-relieved  straw-colored  tool  that  was 
er  tempered  by  any  smith  in  any  shop.  As  an  example  the 
■companying  halftone.  Fig.  1,  shows  a  7/16-inch  punch  and 
e  that  has  punched  100,000  holes  in   %-inch  machine  steel, 

the  equivalent  of  25,000  lineal  inches.  The  punch  and  die 
e  still  at  work;  it  is  interesting  to  know  that  they  were 
!ver  drawn  to  a  straw  color  and  I  am  sure  that  neither  is 
DUbled  with  any  internal  strains. 

A  smith  doing  tempering  should  do  no  welding  and  should, 
hen  not  employed  at  tool  work,  be  at  some  kind  of  work 
at  can  always  be  done  at  a  low  heat;  then  by  following  the 
lies  laid  down  here  he  can  become  an  expert  on  hollow 
ills  as  well  as  other  tools.     My  equipment  and  method  are 

follows: 

Fig.  2  shows  a  hollow  mill  A.  mounted  on  a  stud  or  man- 
el   B  which   is  made  of  machine  steel   to  fit   the   mill   and 


Figr.  3.    Rig  for  Hardening  Side  Mining  Cutters. 

ovided  with  a  washer  E  and  nut  C.  The  stud  must  closely 
in  the  slot  of  the  hollow  mill,  as  shown  at  F.  The  end  of 
e  stud  opposite  the  threaded  end  is  tapped  out  with  a  pipe 
p  for  the  pipe  handle  D.  which  is  used  for  handling  the 
>rk  when  heating  and  hardening,  the  handle  being  a  half- 
3h  pipe  about  24  inches  long.  This  same  pipe  handle  will 
for  a  large  variety  of  different  sized  studs.  Of  course  if  a 
mace  is  provided  for  heating  tools  of  this  kind  a  pipe  han- 
;  will  not  be  necessary,  but  if  only  an  ordinary  forge  is 
ed  for  tempering  and  hardening  this  scheme  is  desirable. 
is  quite  necessary  to  have  a  good  mill  file  at  hand  to  test 
i  hardness  of  tools,  for  sometimes  in  my  experience  I  have 
own  the  toolmakers  to  send  out  tools  made  from  machine 
!el,  and  insist  on  having  them  hardened  and  tempered.  In 
Jh  cases  the  file  is  the  only  method  of  showing  the  toolroom 
•eman  his  mistake.  I  have  experienced  this  trouble  more 
m  once  and  know  whereof  I  speak. 

Build  a  fire  in  the  tempering  forge  with  charcoal  lumps 
out    the    s'ze    of    a    hen's    egg.     Place    the    hollow    mill 


assembled  as  shown  in  Fig.  2  on  the  fire  and  cover  with 
charcoal;  shut  off  the  blast  and  let  the  tool  heat  with  the 
charcoal  until  it  has  reached  a  nice  bright  heat,  then  take  out, 
dip  into  a  solution  of  salt  and  water  in  the  proportion  of 
about  %  pint  of  salt  to  2  gallons  of  water.  Be  sure  that  the 
salt  is  well  dissolved.  Do  not  let  the  milling  cutter  cool  in 
the  water,  but  when  the  red  is  all  gone  remove  from  the 
water,  let  the  tool  dry  and  plunge  in  a  crock  of  fish-oil.  Leave 
the  cutter  there  until  cold  enough  to  handle,  then  take  out, 
remove  the  nut  and  washer,  take  the  cutter  off  and  send  it  to 
the  toolroom  to  be  put  to  work.  Perhaps  the  smith  will  not 
be  successful  with  the  first  one  hardened  and  tempered  by 
this  method  but  a  few  trials  will  lead  to  success. 

When  tempering  milling  cutters  of  the  type  shown  in  Fig.  3 
the  smith  must  have  a  small,  high  fire  and  put  on  the  blast 
lightly,  turning  the  tool  constantly  until  ready  to  dip.  Then 
dip  in  salt  water  the  same  as  directed  for  the  hollow  mill. 
The  result  is  no  warping  or  cracking  and  no  internal  strains 
in  any  cutters  tempered  in  this  manner,  and  they  will  stand 
more  hard  work  than  if  tempered  in  any  other  way.  In  ex- 
planation of  the  rig  used  for  tempering  the  milling  cutter 
shown  in  Fig.  3,  A  is  the  cutter,  B  the  stud,  C  the  washers,  D 
the  nut,  E  the  pipe  for  handling.  The  washers  protect  the 
body  pf  the  cutter  from  heating  and  only  the  teeth  are  heated 
to  the  hardening  temperature.  The  consequence  is  that  there 
is  no  necessity  for  drawing  the  temper  of  the  body  of  the  cut- 
ter inasmuch  as  it  has  never  been  heated  to  the  hardening 
heat;   consequently  it  is  always  left  soft. 

A  serious  trouble  with  heating  tools  to  remove  internal 
strains  aside  from  those  already  mentioned  is  shown  in  the 
case  of  a  solid  reamer.  Suppose  a  solid  reamer  is  held  over 
the  fire  to  remove  internal  strains.  The  result  is  that  the 
thin  edges  which  are  the  cutting  parts  are  heated  much  quick- 
er than  the  internal  parts,  and  are  softened,  so  much,  perhaps, 
as  to  render  the  tool  useless,  but  by  hardening  as  just  directed 
and  taking  the  reamer  out  of  the  water  before  it  is  cool  and 
putting  it  into  fish-oil  its  toughness  is  preserved  and  at  the 
same  time  it  does  not  get  any  softer  than  it  was  when  it  was 
removed  from  the  water. 

[The  method  recommended  by  Mr.  Sallows,  of  course,  is 
radically  different  from  general  practice,  although  strictly 
analogous  to  the  common  practice  of  hardening  and  tempering 
chipping  chisels  and  similar  tools.  If  a  milling  cutter,  hollow 
mill  or  any  other  expensive  tool  can  be  successfully  hardened 
on  the  points  of  the  teeth  only  we  are  sure  that  the  practice 
is  one  to  be  recommended  for  several  obvious  reasons.  If 
there  are  serious  objections  let  us  hear  what  they  are. — -Ed- 
itor.] 

SLIDE  VALVE  ENGINE  PROPORTIONS. 

The  accompanying  tables  on  plain  slide  valve  engine  pro- 
portions, including  cylinders,  connecting-rods,  valves,  pistons 
and  piston-rods,  crossheads,  crankshafts,  crankpins,  crank- 
disks  and  eccentrics,  were  compiled  by  Mr.  C.  R.  McGahey, 
while  superintendent  of  Lombard  Iron  Works,  Augusta,  Ga. 

PISTON,  PISTON-BOD  AND  CROSSHEAD. 
O  =  entire  lengtli  of  piston-rod. 
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We  are  assured  by  Mr.  McGahey  that  the  tables  of  dimensions 
represent  the  most  advanced  and  best  known  practice  with 
this  type  of  steam  engine.  The  tables  are  of  the  same  order 
as  the  dimensions  of  equal  section  and  concentric  piston  rings 
contributed  by  Mr.  McGahey  in  the  February  (1906)  issue. 
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ECCENTRIC,  CRANKSHAFT  AND  CRANK-PIN. 

:  travel  of  valve,    y  =  width  main  bearing.     A' =  width  main  bearing 
pillow  block. 
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the  cutting  edges,  which  are  further  apart  to  Insure  that  the 
width  of  the  land  would  be  equal  in  all  cases.  TTiat  this  Is 
impracticable  when  fluting  reamers  in  any  large  quantities  is 
easily  apprehended,  as  it  would  necessitate  raising  or  lower- 
ing the  milling  machine  table  for  each  flute  being  cut.  In  the 
ZeUsch7-ift  fiir  Werkzeugmascliinen  und  Werkzeiige.  a  method 
is  shown  employed  by  the  large  machine  tool  firm  of  Ludwig 
Loewe  &  Co.,  Berlin,  Germany.  The  principle  of  this  method 
is  clearly  shown  in  the  accompanying  cut.  A  formed  cutter, 
eccentrically  relieved,  is  employed  which,  instead  of  form- 
ing only  the  flutes,  forms  the  actual  land  of  the  reamer,  thus 
insuring  that  every  land  becomes  equally  wide  with  the  others. 
The  depth  of  the  flute  is  determined  by  the  depth  of  the  por- 
tion of  the  cutter  in  front  of  the  cutting  edge  of  the  reamer 
and  it  is  easily  seen  that  all  the  flutes  will  be  equally  deep. 

That  this  method  will  be  more  expensive  than  the  one  com- 
monly employed,  in  which  the  lands  are  permitted  to  become 
wide  or  narrow  according  to  the  amount  the  flutes  are  broken 
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N  =  NUMBER  OF   STUDS 


M  =  WIDTH  VALVE  SEAT 
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FORGED  STEEL  CONNECTING-ROD. 
Dimensions  all  in  inches. 
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NEW  METHOD  OF  MILLING  THE  FLUTES 
OF  REAMERS. 
In  milling  the  flutes  of  reamers  it  is  customary  to  mill  them 
so  that  the  cutting  edges  will  not  come  an  equal  distance  from 
one  another.  This  prevents  chattering  and  permits  the  use 
of  an  even  number  of  flutes.  The  difficulties  encountered  in 
milling  the  flutes  on  unequal  distances,  or  breaking  up  the 
flutes  as  it  is  commonly  termed  in  the  shop,  are  that  If  all 
the  grooves  are  milled  to  the  same  depth  the  remaining  land 
evidently  will  be  wider  in  the  case  where  the  distance  from 
cutting  edge  to  cutting  edge  is  larger  than  it  will  be  in  the 
case  where  this  distance  is  smaller.  To  overcome  this  it 
would,  of  course,  be  possible  to  mill  the  flutes  deeper  between 


up,  is  evident,  but  it  cannot  be  disputed  that  the  general 
appearance  of  the  reamer  will  be  greatly  improved.  The 
greater  expense  in  making  reamers  in  this  manner  will 
depend  on  two  factors.  In  the  first  place,  the  eccentrically 
relieved  cutter  will  cost  more  to  produce  than  the  ordinary 
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German  Method  of  Fluting  Reamers. 

fluting  cutter.  In  the  second  place,  the  cutting  speed  cannot 
be  as  high  with  a  cutter  of  this  description  as  It  could  be  with 
an  ordinary  milling  cutter.  On  the  other  hand,  it  is  possible 
not  only  to  gain  the  advantages  mentioned  above  in  regard 
to  width  of  land  and  depth  of  flute,  but  incidentally  there  Is 
also  gained  the  possibility  of  giving  to  the  flute  a  more  cor- 
rect form  to  answer  the  requirements  of  strength  as  well  afl 
chip  room,  which  are  often  by  necessity  overlooked  on  account 
of  the  straight  sides  forming  the  flutes  which  are  necessary 
to  adopt  when  using  the  ordinary  straight-sided  fluting  cutter, 
with  milling  cutter  teeth  of  the  common  shape.  While  it  can- 
not be  expected  that  this  method  will  be  used  to  any  great 
extent  on  account  of  its  drawbacks  from  a  commercial  point 
of  view,  it  is  ingenious  and  well  worth  attention. 
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ITEMS  OP  MECHANICAL  INTEREST. 


WOODEN  LOCK-JOINT  COLUMN. 
The  Woodworker  illustrates  a  method  of  making  column 
joints  which,  on  account 
of  its  ingenious  interlock- 
ing device,  may  deserve  the 
attention  and  interest  of 
others  than  woodworkers. 
As  seen  from  the  cut,  the 
finished  column  consti- 
tutes a  solid,  which  cannot 
be  disintegrated  by  any 
other  means  than  by  slid- 
ing one  of  the  interlock- 
ing parts  out  in  a  longi- 
tudinal direction.  Evident- 
ly it  cannot  be  assembled 
in  any  other  way,  either, 
than  by  sliding  in  the  last 
section  from  the  end. 


PAPER  MILK  BOTTLE. 
Here  is  an  item  of  mechanical  interest  for  this  page  quite 
out  of  the  usual  run.  but  it  is  nevertheless  of  much  general 
interest.    It  is  a  paper  milk  bottle  designed  to  replace  the  glass 
bottles  now  generally  used.     The  paper  bottle  is  claimed  to 
have  the  advantages  of  less  cost,   much  less  weight,   greater 
cleanliness,    no  expense   for   washing   and    return   transporta- 
tion.    When  it  is  known  that  the  ordinary  glass  milk  bottle 
weighs  as  much  as  the  milk,  i.  e..  two  pounds  for  a  quart  bottle 
It  at  once  becomes  apparent  that  the   bottles   represent   half 
the  dead  weight  when  milk  is  transported  in  this  shape.    The 
dead  weight  loss  is  still  greater  in  that  the  bottles  have  to  be 
returned.     The  paper  bottle 
is  designed  to  be  used  only 
once  and  then  thrown  away, 
thus   saving   all    cost   of   re- 
turned   transportation,    and 
also    washing.     The    bottles 
are     made     in    three     sizes, 
quarts,  pints  and  half-pints, 
the     material     used     being 
three-ply   spruce   wood   fiber 
paper  rolled  into  a  frustrum 
of  a  cone.    The  bottoms  are 
secured     by     an     ingenious 
lock,  and  it  is  claimed  that 
the  inverted  bottle  will  sup- 
port  a   load   of   200    pounds 
without  collapse.     The  lid  is 
an    inverted   cup   fitted   into 
the  lumen  of  the  bottle  and 
having   a   contact   with    the 
sides  of  lo   inch.     Removal  is  facilitated  by  four  tabs  which 
permit  of  finger  hold.     The  whole  bottle  including  the  bottom 
and  top  is  covered  with  a  coat  of  paraffine  which  more  or  less 
completely  impregnates  the  paper.    The  cone  shape  facilitates 
packing,  as  they  may  be   assembled   in   "nests,"   putting  one 
Inside  another  and  thus  saving  much  space.     An  idea  of  the 
saving  of  weight  may  be  gained   from  the  fact  that   150,000 
paper  bottles  may  be  shipped  in  an  ordinary  freight  car,  the 
weight  being  only  about  six  or  eight  ounces  each  as  against 
about  thirty-two  ounces  with  glass. 


Paper  Milk  Bottle. 


SQUARE  HOLE  GRINDING  MACHINE. 
An  unusual  machine  for  an  unusual  operation — the  grinding 
of  square  holes,  as  indicated  in  the  title— has  been  designed 
and  is  being  put  on  the  market  by  C.  W.  Burton,  Griffiths  & 
Co.,  Ludgate  Square,  Ludgate  Hill,  London,  E.  C.  The  spe- 
cial operation  for  which  the  machine  is  needed  is  that  of 
finishing  square  holes  in  the  hardened  gears  used  in  automo- 
bile speed  transmission  cases;  it  is  intended  to  do  away 
with  the  slow  and  costly  lapping  operation  which  has  hitherto 
been  resorted  to  for  truing  up  these  surfaces  in  getting  rid  of 
the  distortion  resulting  from  the  hardening  operation  to  which 
they    are    subjected.     It    is    also    appUcjable    to    the    finish- 


ing of  dies  of  various  kinds  and  other  hardened  parts  having 
internal  flat  surfaces  difficult  to  reach  by  ordinary  means. 

The  work  is  fastened  on  the  faceplate  at  the  right  of  the 
machine.  This  faceplate,  which  is  12  inches  in  diameter,  is 
mounted  on  a  spindle  having  a  4-inch  diameter  hole  to  per- 
mit gears  or  pieces  with  projecting  bosses  to  enter  the  end  of 
spindle  and  thus  make  the  clamping  more  convenient.  In  the 
case  of  the  plain  machine  this  faceplate  has  indexing  notches 
and  is  provided  with  a  locking  lever.  A  cross  slide  operated 
by  a  screw  and  hand  wheel,  graduated  to  0.001  inch,  gives  the 
necessary  adjustments  for  feeding.  This  machine  is  adapted 
for  grinding  parallel  holes  only.  The  universal  machine,  in 
addition  to  grinding  parallel  holes,  will  grind  tapered  ones,  the 
work  carrier  having  an  angular  adjustment  both  above  and 
below  the  horizontal  axis  and  a  circular  movement  around  its 
base.  Where  required  the  machine  can  be  furnished  with  self- 
acting  travel  of  the  work  carriage  on  the  bed  at  extra  cost. 
The  vital  feature  of  the  machine  is  the  method  of  supporting 


Square  Hole  Grindiog  Machine. 

and  driving  the  emery  wheel.  This  wheel,  of  small  enough 
diameter  to  enter  the  square  hole  which  it  is  desired  to  finish, 
is  mounted  on  a  transverse  axis  at  the  outer  end  of  the  long 
bar  shown.  The  short  spindle  which  carries  the  wheel  at 
one  end  is  mounted  on  ball  bearings  set  as  far  apart  as  pos- 
sible and  carries  a  grooved  pulley  at  the  opposite  extremity. 
An  endless  belt,  made  from  a  leather  ring  rolled  until  the 
edges  have  been  rounded,  is  used  to  drive  this  short  spindle 
and  the  wheel  fastened  to  it.  As  will  be  readily  understood 
from  the  cut,  the  spindle,  emery  wheel,  belt  and  bar  are  all  of 
such  proportions  that  they  can  enter  bodily  the  hole  which  is 
to  be  finished.  In  order  that  the  maximum  of  stiffness  may  be 
obtained  in  the  support  of  the  grinding  wheel,  it  is  recom- 
mended that  a  separate  bar  be  used  for  each  size  of  hole, 
with  separate  spindle  and  wheel  for  each.  The  price  of  one 
bar  and  its  attachments  is  included  with  the  machine. 

A  small  speed  multiplying  countershaft  is  used  to  transmit 
the  motion  from  the  countershaft  belt  to  the  wheel.  The  bar 
is  carried  on  a  vertical  slide  adjustable  by  the  handwheel 
shown.  The  countershaft  is  supported  by  a  mounted  arm 
with  spring  tension  so  as  to  prevent  vibration  in  the  driving 
belt  from  affecting  the  emery  wheel  bar  as  it  would  be  liable 
to  do  if  attached  rigidly  to  it.  This  precaution,  in  addition 
to  the  use  of  an  endless  belt  for  driving  the  wheel  spindle,  as- 
sures the  freedom  from  jar  and  vibration  necessary  for  accu- 
rate work.  The  vertical  adjustment  of  the  slide  permits  the  . 
grinding  of  flat, 'broad  surfaces  greater  than  the  diameter  of 
the  wheel.  The  work  is  ordinarily  traversed  by  means  of  a 
rack  and  pinion  operated  by  a  hand  wheel. 

Where  any  apparatus,  such,  for  example,  as  a  small  jib 
crane,  has  to  be  operated  by  hand  power  and  which  requires 
a  considerable  exertion  of  a  man  or  a  number  of  men,  the  loca- 
tion and  throw  of  the  crank  become  important.  Apparently, 
experience  has  shown  that  a  height  of  32  inches  above  the 
ground  or  platform  for  the  crankshaft  and  a  crank  length  of 
about  16  inches  (32  inches  throw)  suits  the  average  laborer 
best.  For  light  exertion  the  crank  length  should  be  made  only 
about  one-half  this  diameter,  or,  say,  S  inches,  and  should  be 
elevated  so  that  the  crankstaft  is,  say,  about  40  inches  above 
the  floor  level. 
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A  WORD  TO  CORRESPONDENTS. 

Probably  every  editor  has  the  trouble  of  getting  letters 
from  correspondents  who  neglect  or  avoid  giving  their  names 
and  addresses.  It  is  a  generally  recognized  rule  that  all  such 
contributions  must  remain  unnoticed.  It  is,  of  course,  impos- 
sible to  answer  any  such  inquiries  by  mail  and  it  is  against 
newspaper  ethics  to  answer  them  in  the  reading  columns. 
All  correspondents  should  understand  that  any  confidence  re- 
posed by  them  is  inviolate;  they  need  not  fear  that  any  one 
outside  the  oflBce  will  discover  their  identity.  Any  and  all 
communications  should  invariably  be  accompanied  by  the 
name  and  address.  If,  for  any  reason,  it  is  desired  that  these 
be  suppressed,  simply  mention  the  fact  and  it  will  be  done. 

Perhaps  an  apology,  or  rather  an  explanation,  is  due  some 
of  our  valued  correspondents  for  delays  in  publishing  their 
communications,  especially  those  which  refer  to  articles  al- 
ready printed.  In  general  we  endea-aor  to  use  immediately 
all  such  which  are  considered  available,  but  the  limitations 
of  space  have  made  it  Impossible  to  do  so  in  several  in- 
stances lately.  Hence  the  belated  appearance  this  month  of 
matters  which  refer  back  three  or  four  months.  But  even 
under  the  most  advantageous  circumstances  it  is  slow  work 
carrying  on  discussions  in  the  columns  of  a  monthly,  a  con- 
dition which  we  regret  very  much  as  often  some  of  the  most 
valuable  contributions  are  the  direct  result  of  discussion. 
However,  we  hope  no  one  will  be  discouraged  in  making  per- 
tinent comment  when  so  moved. 

Some  of  our  readers  evidently  have  accepted  the  catch 
problem  "Old  Euclid  Disproved  at  Last"  in  a  very  serious 
way;  several  letters  were  received  that  took  "R.  S."  severely 
to  task  for  presuming  any  such  heresy.  While  we  were  very 
glad  to  get  these  assurances  of  Euclid's  soundness  we  wish 
to  say  mildly  that  no  one  of  the  editors,  nor'"R.  S."  himself, 
expected  that  the  proposition  would  be  taken  seriously  or  in 
any  other  way  save  as  an  ingenious  fallacy. 

THE  MANAGEMENT  OF  AN  INDUSTRIAL 
UNDERTAKING. 
The  achievements  of  the  late  president  of  the  Pennsylvania 
Railroad  in  behalf  of  the  transportation  system  of  which  he 
was  the  head  is  one  more  example  upon  the  necessity  of 
placing  a  practical  engineer  in  this  position,  if  thorough  and 
permanent  improvements  and  progress  are  the  results  to  be 
desired.  Mr.  Cassatt  had  risen  to  his  position  not  through 
manipulations  in  Wall  Street,  as  so  many  others  have  done. 


but  through  ability  and  experience  gained  through  long  years 
of  close  application  to  engineering  problems.  He  knew  the 
requirements  of  a  great  railroad  system  from  an  engineer's 
point  of  view,  and  it  is  greatly  due  to  the  fact  that  Mr.  Cas- 
satt was  more  of  a  technical  man  than  a  financier  that  the 
Pennsylvania  railroad  system  is  in  the  lead  in  all  respects 
pertaining  to  the  engineering  of  the  road. 

This  principle  holds  good  in  regard  to  manufacturing  es- 
tablishments no  less  than  in  regard  to  railroads.  The  fac- 
tory which  is  constantly  "bossed"  by  men  who  are  merely 
men  of  business,  with  little  or  no  practical  training  in  the 
technical  part  of  their  responsibility,  is  liable  some  day  to 
find  itself  left  behind  in  the  race  by  the  shop  where  a  man, 
risen  from  the  rank  and  file,  well  acquainted  with  every 
detail  of  the  economy  of  production,  is  placed  in  authority. 
It  is  true  that  present  conditions  call  for  a  good  business 
management  of  every  concern  which  shall  hold  its  own  for 
any  length  of  time.  But  It  is  equally  true  that  an  undue 
importance  has  in  many  cases  been  affixed  to  the  business 
end  of  an  undertaking,  and  that  the  technical  end  has  been 
neglected.  At  any  rate,  one  hesitates  but  little  to  say  that 
things  are  wrongly  proportioned  when  the  man  conducting  the 
outside  business  of  a  firm  is  compensated  four  6r  five  times  as 
liberally  as  is  the  man  upon  whom  rests  the  responsibility  of 
economical  production  within  the  shop.  If  men  of  technical 
training  more  often  occupied  the  authoritative  positions  of 
manufacturing  plants,  we  feel  inclined  to  think  that  the  result 
would  be  similar  to  the  experience  of  the  railroad  mentioned 
which  cannot  regret  having  employed  an  engineer  rather  than 
a  Wall  street  manipulator.  The  comparison  between  a  rail- 
road and  a  shop  may  not  be  direct,  but  the  difference  is  one 
in  degree  rather  than  in  kind. 

*     *     . 
MANUFACTURING  AND  MUD. 

While  visiting  one  of  the  great  engineering  establishments 
of  our  country  a  number  of  years  ago,  in  the  midst  of  a 
period  of  damp  weather,  the  writer  was  sharply  impressed 
with  the  untidiness  and  general  sloppiness  of  the  streets  and 
grounds  about  the  buildings.  His  guide  was  plainly  a  little 
sensitive  on  the  subject  and  felt  called  upon  to  offer  an  apol- 
ogy for  the  condition.  "You  see,"  he  said,  "we  are  making 
extensive  additions  to  our  plant,  so  the  streets  are  all  cut  up 
with  the  heavy  teaming,  and  there  is  considerable  litter 
about."  A  few  weeks  ago  the  writer  again  visited  the  same 
plant.  Great  changes  had  taken  place.  Many  of  the  old 
buildings  were  still  there,  but  they  were  overshadowed  by 
the  lofty,  airy,  finely  planned  and  equipped  steel  and  concrete 
structures  which  had  been  built  since  the  last  visit.  Yet,  in 
spite  of  all  this  newness,  there  was  something  very  old  and 
familiar  about  our  painful  progress  from  one  building  to 
another.  As  before,  the  paths  and  roadways  were  almost  im- 
passable; here  and  there  a  block  of  wood  or  a  stone  projected 
above  the  level  of  the  slime,  and  on  these  precarious  foot- 
holds we  leaped  from  point  to  point  like  mountain  goats.  The 
guide  evidently  felt  called  upon  to  apologize.  "You  see."  he 
said,  "we  are  making  extensive  additions  to  our  plant,  so 
the  streets  are — "  etc.,  etc.  Quite  possibly  the  visitor  to  this 
plant  ten  years  hence  will  hear  the  same  old  song. 

Perhaps  the  expenditure  required  for  draining  and  paving 
the  roadways  of  so  extensive  a  plant  would  be  too  great  to 
yield  an  adequate  return,  although  there  is  at  least  room  for 
argument  in  the  matter.  Even  though  the  industrial  railway 
is  employed  entirely  for  transporting  goods  from  building  to 
building,  so  that  the  streets  are  seldom  used  for  horse-drawn 
vehicles,  the  moral  effect  of  the  surroundings  on  the  employes 
ought  to  count  for  something.  It  is  noteworthy  that  the 
cotton  mills  of  New  England,  almost  without  exception,  have 
found  it  wise  to  take  good  care  of  their  buildings,  together 
with  the  streets  and  grounds  surrounding  them;  and  this 
condition  exists  in  the  face  of  the  fact  that  the  industry  is 
at  times  carried  on  with  a  margin  of  profit  that  seems  almost 
dangerously  small.  We  cannot  escape  the  conviction  that  there 
is  a  screw  Ioo.se  somewhere,  when  care,  thought  and  money  are 
exjiended  in  magnificent  buildings  and  elaborate  equipment, 
which,  when  completed,  are  only  to  be  reached  by  a  painful 
journey  through  deserts  of  debris  and  seas  of  slime. 
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THE  PRINCIPLES  OF  RATIONAL  DESIGN. 

When  writing  tlie  comment  in  tlie  January  issue,  on  the  dif- 
ference in  design  in  three  bevel  gear  generating  machines 
made  by  three  different  firms,  each  of  whom  had  the  same  ob- 
ject in  view,  we  were  reminded  of  a  conversation  held  some 
time  ago  with  a  machine  tool  designer  whose  name  is  familiar 
to  the  readers  of  Machi.nerv.  This  designer  made  the  asser- 
tion that  there  is  but  one  design  possible  to  suit  a  given  set  of 
requirements.  Curiously  enough  he  took  this  very  case  of 
the  generation  of  the  bevel  gear  as  an  example  and  explained 
with  some  detail  the  mental  processes  which  had  evolved  a 
machine  of  this  type  he  had  recently  developed.  In  the  first 
place,  range  and  capacity  must  be  determined  as  the  prime 
limiting  requirements.  Then  the  other  considerations  which 
enter,  into  the  design — the  theoretical,  constructional  and 
commercial  factors  which  make  or  mar  the  success  of  the 
machine,  must  be  carefully  considered.  It  was  his  belief 
that,  with  these  requirements  carefully  listed,  analyzed  and 
followed,  there  must  in  any  given  case  result  a  definite  de- 
sign— definite,  that  is,  in  everything  except  the  most  unim- 
portant details.  He  was,  indeed,  quite  confident  that  if  the 
memory  of  this  machine  were  blotted  from  his  mind,  upon 
undertaking  the  task  again,  the  new  lay-out  would  be  prac- 
tically identical  with  the  first. 

When  one  comes  to  think  about  it,  is  it  not  true  that 
this  procedure  represents  an  ideal  to  which  the  designer  will 
more  closely  approximate  as  he  becomes  more  skillful?  Its  an- 
tithesis is  surely  all  too  common  in  shops  which  have  not  yet 
emerged  from  the  Egyptian  darkness  of  the  days  of  "cut  and 
try."  Under  these  latter  conditions,  when  a  new  device  is  to 
be  worked  out,  a  roughly  constructed  trial  machine  is  built 
and  set  to  work.  The  feed  is  too  slow — it  is  speeded  up;  the 
machine  has  not  enough  belt  power — the  5-step  cone  is  re- 
moved and  a  3-step  cone  substituted;  these  two  handles  inter- 
fere in  certain  positions — the  controlling  mechanism  is  rear- 
ranged to  correspond;  and  so  on,  the  resulting  machine  giving 
in  its  final  and  "perfected"  form  plain  evidences  of  the  hap- 
hazard way  in  which  it  was  developed.  Of  course  there  must 
always  be  some  factors  in  the  design  of  a  machine  which  are 
experimental,  especially  those  w'hich  have  to  do  with  the 
commercial  success  of  the  device.  But  the  successful  de- 
signer is  he  who,  from  his  own  experience  and  from  his 
ability  to  use  the  experience  of  others,  can  reduce  to  a  mini- 
mum the  indeterminate  factors  of  the  problem.  With  all 
these  Indeterminate  factors  finally  determined  in  accordance 
with  the  state  of  the  art  at  a  given  time,  the  ideal  designer 
would  perhaps  pursue  a  train  of  thought  resulting  in  a  ma- 
chine whose  every  detail  of  construction  was  pre-determined 
from  the  moment  when  he  first  put  pencil  to  paper. 
*     *     * 

CONSIDERATIONS  ON  THE  PERMANENCE  OF 
CONCRETE  STRUCTURES. 

Those  of  our  readers  who  are  familiar  with  Boston  w-ill 
remember  the  Emancipation  Statue  in  Park  Square,  where 
the  Old  Colony  depot  used  to  be.  A  concrete-steel  garage, 
which  is  being  erected  here,  seems  to  have  aroused  consider- 
able interest  among  the  inhabitants  of  that  learned  town. 
There  is  certainly  something  which  appeals  to  the  imagination 
In  the  idea  of  a  monolithic  structure,  made  without  joint  or 
seam.  A  light-hearted  Herald  reporter,  referring  to  the  above- 
mentioned  building,  has  thus  relieved  his  mind,  paraphrasing 
the  words  of  Napoleon's  famous  speech  before  the  Pyramids 
of  Ghizeh;  "Fire  cannot  touch  it,  it  can  never  wear  out,. all 
the  king's  horses  and  all  the  king's  men  could  not  budge  it. 
Some  day  Mr.  Lincoln  will  say  to  the  bronze  darkey:  'Rastus, 
from  yon  reinforced-portland-cement-concrete-steel  automobile- 
garage  forty  centuries  look  down  upon  you.'  " 

There  is,  however,  a  serious  side  to  this  concrete-steel 
question,  if  the  new  material  is  anywhere  nearly  as  perman- 
ent as  we  are  led  to  believe.  Europeans  have  long  scoffed 
at  the  ephemeral  character  of  our  structures  and  the  condi- 
tion of  perpetual  change  which  is  characteristic  of  our  great 
cities.  This  condition,  which  now  bids  fair  to  be  modified  at 
least,  has  nevertheless  been  our  salvation  so  far  as  the  archi- 
tectural  beauty   of  our  buildings   and   their   fitness   for  their 


purpose  Is  concerned;  there  is  scarcely  a  building  over  twenty 
years  old  devoted  to  business  in  New  York  City,  whose  de- 
struction would  draw  a  tear  from  any  eye  for  other  than  fin- 
ancial reasons.  But  now  that  we  are  beginning  to  build  in 
this  new  material  for  future  generations,  it  becomes  the 
solemn  duty  of  the  designers  and  owners  of  each  new  struc- 
ture of  any  importance  to  question  themselves  earnestly  as 
to  whether  the  design  possesses  enough  grace  of  form  and 
fitness  for  its  purpose,  to  make  it  acceptable  to  our  great 
grandchildren's  children.  In  structures  designed  for  purely 
mechanical  uses,  with  dimensions  mathematically  determined, 
there  usually  exists  a  simplicity  and  appropriateness  which 
is  in  itself  a  near  approach  to  beauty.  In  the  case  of  other 
structures,  however,  it  would  seem  as  if  the  Interests  of  the 
public  were  almost  of  sufficient  importance  to  require  the  ap- 
proval of  the  plans  by  a  building  commission,  not  only  from 
the  standpoint  of  safety,  as  is  now  done,  but  from  artistic 
considerations  as  well. 

KNOWING  THE  REASON  "WHY." 
When  Charles  B.  Dudley  said  that  the  technical  graduate 
who  knows  the  reason  "Why"  will  in  a  short  time  in  practical 
life  distance  his  fellow  student  who  simply  had  covered  a 
certain  amount  of  ground  and  stored  up  a  large  array  of 
facts,  he  struck  the  true  keynote  of  success  in  the  field  oi 
engineering.  And  this  is  true  not  only  of  technical  grad- 
uates. It  is  equally  true  of  any  man  in  any  station  in  life. 
The  man  who  simply  knows  that  certain  things  are  so,  with- 
out knowing  the  reason  "Why,"  without  having  grasped  the 
underlying  principles,  will  find  little  use  for  his  knowledge. 
The  ability  of  application  of  principles  is  the  secret  of  the 
success  of  most  designers  of  machinery,  and  far  more  of 
men  engaged  in  structural  or  civil  engineering.  It  is  very 
seldom  that  identically  the  same  conditions  reappear  in  the 
problems  to  be  solved  in  either  case.  The  machine  designer, 
for  instance,  except  in  the  case  of  machines  which  have  near- 
ly become  standardized,  meets  with  new  conditions  in  every 
new  machine  he  plans.  The  mere  knowledge,  however,,  com- 
plete and  intimate  as  it  may  be,  of  the  construction  of  anoth- 
er machine  helps  him  but  little.  But  the  principles  applied 
are  nearly  always  the  same.  If  he  knows  why  certain  trans- 
missions of  motion  work  better  in  one  case,  and  others  in 
another,  if  he  knows  why  the  heaviest  strain  on  the  parts 
necessarily  must  come  in  this  direction  and  not  in  that,  why 
the  method  of  oiling  which  was  very  superior  in  one  case 
would  be  a  failure  if  applied  to  the  conditions  in  hand,  and 
so  forth,  if  he  knows  why  all  these  things  are  as  stated,  then 
he  is  far  better  equipped  for  the  design  of  an  efiScient  ma- 
chine than  if  he  had  studied  machine  design  for  years  as  a 
matter  of  memory  as  Is  often  done  in  technical  schools. 

This  is  the  reason  why  so  often  men  who  have  had  no 
particular  technical  training  but  long  practical  experience 
are  so  often  promoted  to  positions  where  the  design  of  ma- 
chines is  either  directly  or  indirectly  their  duty.  It  is  not 
their  practical  training  Itself  which  fits  them  for  these  plaCes. 
There  are  plenty  of  cases  where  men  of  little  or  no  actual 
shop  training  have  reached  the  highest  eflBciency  in  machine 
designing.  It  is  because  practical  shop  work  usually  teaches 
a  man  the  reason  "Why."  The  man  who  has  no  desire  to 
learn  the  reason  why,  may  work  like  an  automaton  at  his 
machine  in  the  shop  for  a  dozen  years  and  know  less  of  the 
principles  governing  his  work  than  does  the  apprentice  with 
a  mechanical  and  inquisitive  mind  after  six  months. 

The  technical  school  which  teaches  its  students  the  reason 
"Why"  rather  than  a  great  mass  of  facts,  is  the  school  that 
will  in  the  end  gain  the  best  reputation.  The  principles 
of  engineering  can  be  taught,  but  their  application  is  easier 
learned  by  actually  doing,  performing,  than  from  text-books. 
The  technical  graduate  who  is  equipped  with  a  thorough  un- 
derstanding of  the  reason  "Why"  is  the  one  possessed  of  the 
greatest  asset  for  life,  no  matter  what  be  the  actual  amount 
of  formulas  and  rules  crammed  into  his  head.  And  the  young 
man,  whether  he  be  a  technical  graduate  or  not,  who  is  de- 
sirous of  fully  understanding  what  little  he  knows,  rather 
than  to  know  a  great  deal  which  he  does  not  understand,  he 
is  the  one  who,  other  things  being  equal,  will  succeed. 
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CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OP  THE  MONTH. 


A  new  method  of  producing  stronger  iron  castings,  known 
as  the  Doherty  process,  injects  a  small  quantity  of  dry  steam 
into  the  cupola  with  the  air  blast.  It  is  claimed  that  the 
resulting  castings  are  25  per  cent  stronger,  and  that  they  are 
cleaner  and  easier  to  machine  than  when  produced  without  the 
steam  blast 


A  3%-inch  rock  drill,  at  full  work,  has  been  found  to  re- 
quire 28  to  32  indicated  horsepower  at  the  compressor,  but 
the  actual  power  used  against  the  rock  was  determined  in  a 
certain  case  to  be  only  1.7  horsepower.  On  the  basis  of  2S 
horsepower  at  the  compressor,  consequently,  the  efficiency  of 
power  at  the  drill  bit  was  only  6  per  cent. — Scientific  Amer- 
ican. 


Experiments  made  in  Germany  by  Messrs.  Erdmann  and 
Kbthner  of  Charlottenburg  indicate  that  a  substance  having 
the  characteristics  of  cork  may  be  made  by  the  action  of 
acetylene  on  copper  in  the  presence  of  heat.  As  yet,  however, 
the  product  lacks  the  strength  necessary  for  it  to  be  a  com- 
plete substitute  for  cork,  and  the  probabilities  are  that  it 
can  never  be  made  so. 


The  Societe  Alsacienne  d'Electricite,  of  Strasburg,  Ger 
many,  has  constructed  an  indicator  for  extremely  high  speeds, 
according  to  designs  prepared  by  the  inventors,  Messrs.  Hos- 
pitaller and  Charpertier.  The  usual  apparatus  is  replaced  by 
a  photographic  arrangement  by  means  of  which  a  negative  is 
produced  instead  of  the  usual  pencil  card.  The  instrument 
has  been  successfully  used  at  speeds  of  2,000  revolutions  per 
minute. — Railway  Review. 


As  a  result  of  the  practical  tests  which  have  been  in  opera- 
tion in  Sweden,  with  a  view  to  electrifying  the  whole  of  the 
railway  system  of  the  country,  the  government  is  building  at 
the  Falls  of  Gullspang  a  large  electricity  station  capable  of 
producing  not  less  than  150,000  H.P.  According  to  the  cal- 
culation of  experts,  it  is  expected  to  result  in  reducing  by 
?400,000  annually  the  consumption  of  British  coal. — The  Me- 
chanical World. 


The  statistics  of  cars  and  locomotives  ordered  in  1906.  as 
compiled  by  the  Railic<iy  Age  (December  28,  1906),  show  that 
in  1906  5,642  locomotives,  3,402  passenger  cars  and  310,805 
freight  cars  were  ordered  by  the  various  railway  companies. 
The  number  of  locomotives  and  freight  cars  ordered  show  a 
falling  off  from  the  number  ordered  in  1905,  being  respectively 
6,265  and  341,315.  The  number  of  passenger  cars  ordered  in 
1905  was  3,289. 


The  earliest  search  for  iron  on  the  Vermillion  Range  and 
in  Minnesota  was  in  the  vicinity  of  Tower  and  Soudan  in 
1861,  but,  because  of  the  lack  of  transportation  facilities,  no 
development  was  possible  until  the  present  Duluth  and  Iron 
Range  Railway,  chartered  in  1874,  was  completed  in  1888 
and  the  actual  opening  up  of  the  district  was  accomplished. 
At  the  present  time  ore  is  being  taken  from  a  single  shaft  on 
which  300  men  are  employed,  where  formerly  there  were 
thirteen  shafts  operated  and  1,800  men  were  employed  at 
one  time.  The  season's  shipment  for  the  Soudan  mine  is 
stated  to  be  approximately  225,000  tons  of  ore. 


Tin-foil,  which  is  extensively  used  for  wrapping  tobacco 
certain  food  products,  and  other  articles  of  commerce,  is  a 
combination  of  lead  with  a  thin  coating  of  tin  on  each  side. 
According  to  the  Talve  World  it  is  made  in  the  following  man- 
ner: First,  a  tin  pipe  is  made  of  a  thiclvness  proportionate 
to  its  diameter;  proportion  not  given.  This  pipe  is  then  filled 
with  molten  lead  and  rolled  or  beaten  to  the  extreme  thinness 
required.  In  this  process  the  tin  coating  spreads  simultane- 
ously with  the  spreading  of  the  lead  core  and  continuously 
maintains  a  thin,  even  coating  of  tin  on  each  side  of  the 
center  sheet  of  lead,  even  though  it  may  be  reduced  to  a  thick- 
ness of  0.001  inch  or  less. 


It  is  reported  that  Dunwoodie  &  Jackson,  Glasgow,  Scot- 
land, have  introduced  producer  gas  plant  as  a  substitute  for 
gasoline  engines,  which,  it  is  claimed,  secures  a  considerable 
saving.  The  apparatus  has  been  used  on  a  3%^H.P.  Star  auto- 
mobile and  a  30-H.P.  industrial  vehicle  with  satisfactory 
results.  Either  coke  or  charcoal  may  be  employed,  and  it  is 
stated  that  a  30-H.P.  vehicle  can  be  run  for  one  hour  on  19% 
pounds  of  coke  and  2  gallons  of  water.  This  represents  an 
outlay  for  fuel  of  6  cents  per  hour.  The  engine  to  which  the 
apparatus  is  attached  can  be  started  from  the  cold  in  five  min- 
utes. The  plant  consists  of  a  producer,  fuel  hopper,  blower 
to  supply  air,  small  pump  for  feed  water,  gas  cooler  and  air 
mixing  valves  and  water  tanks.  The  weight  of  a  plant  for  a 
40-H.P.  car  is  stated  to  be  less  than  250  pounds. — Horseless 
Age. 


A  chimney  506  feet  high  will  be  built  at  the  Boston  &  Mon- 
tana smelter.  Great  Falls,  Mont.,  to  carry  off  the  gases  from 
the  smelting  furnaces;  it  will  be  the  highest  chimney  in  the 
world,  as  the  highest  at  the  present  time  is  460  feet,  a  chim- 
ney at  Freiburg,  Germany.  The  stack  is  designed  to  have  an 
inside  diameter  at  top  of  50  feet,  and  an  outside  diameter  at 
bottom  of  75  feet.  The  location  of  the  structure  is  3,535  feet 
above  sea  level.  The  chimney  top  will  be  742  feet  above  the 
charging  fioor  of  the  furnaces.  The  Alphons  Custodis  Chim- 
ney Construction  Co.,  of  New  York,  N.  Y.,  which  has  the  con- 
tract for  building  the  chimney,  is  putting  up  a  brickyard 
near  the  site,  for  making  the  perforated  radial  brick  of  which 
the  main  shell  will  consist.  The  construction  of  the  chimney 
is  estimated  to  take  a  year's  time,  and  will  cost  about  $200,- 
000,  exclusive  of  the  foundation.  The  total  weight  of  the 
structure  approximates  16,600  tons. — Engineering  News. 


A  simplified  method  for  transforming  readings  of  the  Fahr- 
enheit thermometer  into  Centigrade  values  and  vice  versa  is 
given  in  the  Xatnrivissenschaftliche  Rundschau.  The  ordi- 
nary formula: 

5 
C  —  —  (F  — 32), 
9 

where  C  is  the  number  of  degrees  in  Celsius  or  the  Centigrade 
system  and  F  in  Fahrenheit's,  is  not  adapted  for  very  rapid 
calculation.     This  formula,  however,  may  be  written: 

i^         ^    } 
{•2       10  \         /  2       100  ) 
The  three  first  terms  in  the  series  in  the  first  parenthesis 
are   usually   near   enough   for   any   ordinary   conversion.     To 
transform,  for  example,  88  degrees  F.  we  have  88  —  32  =  56, 
and 

28-1-  2.8 -f  0.3  =  31.1, 

which  calculation  can  easily  be  performed. 


C 


...) 


(F-S-2) 


Shipments  of  iron  ore  from  the  important  deposits  in  the 
north  of  Sweden  to  foreign  countries  are  restricted  by  gov- 
ernment regulation.  In  view  of  the  favorable  condition  of 
the  iron  market  the  mining  company  had  secured  leave  to 
ship  400,000  tons  additional  in  190G  and  600,000  tons  addi- 
tional this  year.  The  stipulated  quantity  is  1,200,000  tons  a 
year  and  an  increase  of  300,000  tons  for  this  year  had  al- 
ready been  granted.  In  view  of  the  fact  that  these  natural 
deposits  are  in  no  way  indebted  for  their  existence  to  the 
present  individual  exploiters,  but  may  be  regarded  as  a  gift 
of  nature  to  the  whole  nation,  and  to  coming  generations  as 
well  as  to  the  present,  such  government  restiiction  is  in  no 
way  out  of  place.  In  other  respects  than  this  the  Swedish 
people  have  taken  care  of  the  interest  of  the  future  genera- 
tion. Being  one  of  the  greatest  lumber-producing  countries 
in  Europe  the  supply  of  lumber  would  gradually  diminish  if 
provisions  were  not  made  for  the  annual  replanting  of  the 
forests.  For  this  reason  the  laws  of  the  country  provide  that 
a  certain  per  cent  of  the  area  covered  with  forests  shall  be 
replanted  yearly. 
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The  Seamless  Tube  Company  of  America,  which  is  affiliated 
■with  the  Pittsburg  Steel  Company  and  whose  works  are  situ- 
ated at  Monessen,  Pa.,  has  recently  purchased  four  300-horse- 
power  Allis-Chalmers  compound  wound,  non-reversible  direct- 
current  motors.  Speed  variation  will  be  obtained  by  means 
of  shunt  field  regulation  and  each  motor  will  be  furnished 
with  a  starting  panel,  including  an  automatic  circuit  breaker 
and  switch.  One  motor  will  be  connected  by  gears  to  a  20-inch 
two-high  mill  for  rolling  tubes.  One  will  be  direct-connected 
to  a  mill  for  piercing  steel  billets,  and  two  will  be  connected 
by  gearing  to  cold  drawbenches  for  cold  drawing  tubes.  The 
invasion  of  steel  works  and  rolling  mills  by  electric  power 
has  been  revolutionary.  It  is  doubtful  if  ten  years  ago  the 
most  sanguine  friends  of  this  means  of  power  transmission 
would  have  predicted  the  common  adoption  in  so  short  a  space 
of  time  of  electric  power  for  driving  heavy  rolling  mills.  The 
line  of  improvement  in  this  class  of  machinery  which  has  done 
more  than  any  other  to  encourage  its  adoption  in  mill  oper- 
ation has  been  that  of  developing  a  high  torque  at  starting. 
Thus  far  the  use  of  electricity  has  reached  no  limit  in  iron 
and  steel  works  operation,  and  its  more  recent  success,  in  driv- 
ing the  heaviest  rolling  mill,  leaves  apparently  little  that  can- 
not be  conquered. 


We  have  received  a  little  booklet  from  the  Decimal  Associ- 
ation, 605  Salisbury  House,  London,  England,  giving  Lord 
Kelvin's  views  on  the  advantages .  cf  the  metric  system  and 
the  opinions  of  several  other  eminent  Englishmen,  etc.  The 
arguments  are  pro-metric  and  about  what  might  be  expected 
from  scientists  not  intimately  acquainted  with  the  practical 
difficulties  of  introducing  the  metric  system  into  manufactur- 
ing plants  where  the  English  system  is  established.  A  sug- 
gestion for  the  convenience  of  translation  of  metric  and  Eng- 
lish units  is  worthy  of  notice,  although  it  only  applies  where 
no  great  accuracy  is  required.  It  would  apply  to  the  rougher 
measurements,  such  as  are  required  for  railway  rails,  struc- 
tural steel  girders  and  other  material  of  construction.  These 
may  be  translated  from  the  English  measurements  of  inches, 
quarters,  eighths,  sixteenths,  etc.,  to  millimeters  with  a  dis- 
crepancy amounting  to  1-128  in  one  inch,  as  follows: 

By  taking  1  inch  :=  25.6  millimeters  in  place  of  25.4  milli- 
meters, 

then  1-2  inch  ^  12.8  millimeters. 

1-4  inch  =    6.4  millimeters. 
1-8  inch  =    3.2  millimeters. 

1-16  inch  =    1.6  millimeters. 

1-32  inch=    0.8  millimeter. 

1-64  inch  =    0.4  millimeter. 
1-128  inch=    0.2  millimeter. 


Two  great  engineering  schemes  are  at  present  under  con- 
sideration in  England.  The  first  one  is  the  revived  proposi- 
tion of  connecting  England  and  France  by  a  tunnel  under 
the  English  Channel.  Although  a  bill  has  been  deposited  in 
Parliament  for  the  incorporation  of  the  Channel  Tunnel  Com- 
pany there  is  room  for  doubt  whether  the  scheme  will  ever 
be  carried  out.  Admitted  that  it  is  feasible  from  an  engi- 
neering point  of  view,  would  the  tunnel  be  able,  for  instance, 
to  successfully  compete  with  large  railway  ferries,  if  such 
were  installed  to  ply  between  Dover  and  Calais?  However, 
we  congratulate  those  In  authority  for  having  finally  decided 
that  there  are  no  military  objections  to  the  tunnel,  as  it  has 
been  always  claimed  that  the  tunnel  would  offer  a  great  op- 
portunity for  an  invading  army.  How  that  can  be,  we  on 
this  side  find  hard  to  understand.  The  most  desirable  posi- 
tion in  which  we,  for  instance,  could  place  an  invading  army 
seems  to  be  in  one  of  the  tubes  under  the  Hudson  river.  But 
then,  we  are  only  laymen  in  military  matters. 

The  other  great  engineering  undertaking  to  be  financed  in 
England  but  to  be  carried  out  in  South  Africa  is  the  trans- 
mission of  power  by  means  of  electricity  from  the  Victoria 
Falls  to  Rand,  a  distance  of  about  700  miles.  The  original 
proposition  provides  for  a  transmission  of  50,000  H.  P.,  but 
it  is  intended  to  increase  this  to  150,000  H.  P.  While  this 
seems  an  enormous  undertaking,  there  seems  to  be  greater 
feasibility  as  well  as  usefulness  in  this  latter  proposition 
than  in  the  tunnel  scheme. 


SHOCK-ABSORBING  HUB  FOR  MOTOR  CARS. 
The  Practical  Engineer  shows  a  new  type  of  wheel  hub 
devised  to  prevent  destructive  vibrations  from  being  trans- 
mitted to  the  body  of  the  vehicle  from  the  axle.  The  hub, 
called  the  shock-shifting  hub,  is  filled  with  steel  balls  loosely 
packed,  which  support  the  axle.  The  weight  of  the  axle,  carry- 
ing the  vehicle,  automatically  forms  the  vacant  space  .4.  as 
shown  in  the  cut,  and  this  space  is  constantly  maintained 
when  the  wheel  is  in  motion.  Any  shock  to  the  wheel  from 
the  road  may  be  considered  as  traveling  up  a  spoke  situated 
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Sbock-absorblner  Hub. 

as  B  and  the  ordinary  course  of  such  a  shock  is  direct  to  the 
center  of  the  axle  C.  Owing,  however,  to  the  mobile  condition 
of  the  balls  resting  on  one  another  and  always  ready  to  slip 
over  each  other,  revolving  on  their  own  axes,  a  row  of  balls 
beneath  the  axle  (marked  D  in  the  diagram)  is  immediately 
displaced.  These  balls  are  forced  across  the  vacant  space  A 
and,  followed  by  other  balls,  cause  the  shock  to  pass  into  the 
ball  chamber  in  the  backward  moving  half  cf  the  wheel.  The 
road  shock  is  thus  broken  up  in  its  transmission,  almost  ab- 
sorbed, and  prevented  from  ever  reaching  the  axle.  It  is 
claimed  that  the  movement  of  the  car  is  extremely  steady, 
because  there  is  no  reactionary  shock  on  the  wheel  such  as 
invariably  must  result  where  springs  are  utilized  or  even 
where  rubber  alone  in  any  form  is  applied  to  lessen  the  vibra- 
tion.   

AUTOMATIC  DRILL  GRINDER. 

Zeitschrift  fiir  Werkzeugmascliinen  und  Werkzeuge,  Nov.  15, 

1906. 

The  cut  illustrates  a  device  which  is  the  subject  of  a  recent 
German  pattern  for  grinding  twist  drills.  Only  the  headstock 
of  the  machine  is  here  shown.  To  the  headstock  frame  A, 
which  is  slowly  fed  along  the  bed  of  the  machine  toward  a 
grinding  wheel  placed  at  a  suitable  angle  to  it,  is  journaled 
the   revolving   bushing  B   driven   by   a  continuously   rotating 
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Automatic  Drill  Grinder. 


pulley  C.  The  bushing  B  is  bored  eccentrically  to  carry  drill 
holding  bushing  D,  which  may  be  changed  to  suit  the  diameter 
of  the  drill  being  ground.  A  threaded  cap  acting  on  the 
tapered  and  split  end  of  this  sleeve  serves  to  hold  the  drill 
firmly.  D  is  free  to  revolve  in  B  except  for  the  restraining 
action  of  spring  plunger  F,  which  seats  in  either  of  the  two 
shallow  grooves  milled  opposite  each  other  on  the  inner  face 
of  collar  G  as  shown.  Collar  G  is  fajst  to  sleeve  D  and  re- 
volves with  it.     Attached  also  to  D  is  the  double-winged  stop 
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cam  H  whose  radial  faces  are  adapted  to  engage  with  the  fixed 
stop  J  on  to  the  headstock  casting. 

The  operation  o£  the  mechanism  as  just  described  is  as 
follows:  With  the  parts  in  the  position  shown  and  pulley  G 
rotating  in  the  right-hand  direction,  stop  cam  H  is  in  posi- 
tion to  be  free  from  stop  J,  so  that  C,  B,  and  sleeve  D,  with 
the  contained  drill,  revolve  as  one  piece  under  the  influence 
of  plunger  F  seated  in  the  groove  in  the  face  of  collar  G.  This 
revolution  of  the  drill  about  an  eccentric  axis  past  the  angular 
face  of  the  wheel  grinds  the  end  of  it  in  a  form  to  give  suit- 
able clearance  to  the  cutting  edge.  At  the  end  of  half  a  revo- 
lution from  the  position  shown,  the  upper  leaf  of  stop  cam  H 
has  been  brought  around  in  contact  with  stop  J  which  arrests 
the  motion  of  ff,  D,  and  the  work.  Continued  movement  on 
pulley  C  and  sleeve  B  raises  the  drill,  carrying  its  axis  in  a 
semi-circular  path  without,  however,  rotating  it.  This  path 
carries  the  cutting  edge  treated  away  from  the  face  of  the 
grinding  wheel.  Plunger  F  was  of  course  unseated  from  the 
groove  in  collar  F  as  soon  as  stop  cam  H  came  in  contact  with 
J.  At  the  completion  of  the  second  half  revolution,  however, 
the  parts  are  again  in  the  position  shown  in  the  cut,  except 
that  the  plunger  F  has  dropped  into  the  other  groove  in  its 
opposing  collar  and  the  other  lip  of  the  drill  is  ready  to  be 
sharpened.  The  process  is  thus  a  continuous  one  and  only  the 
gradual  feeding  forward  of  headstock  A  toward  the  wheel  is 
needed  to  give  a  suitable  form  to  the  cutting  edges  of  the 
drill. 

[This  device  is  very  interesting  as  an  example  of  the  in- 
genious accomplishment  of  a  somewhat  complicated  operation 
with  very  simple  means,  but  in  the  matter  of  building  a  prac- 
tical machine  upon  the  principle  here  illustrated,  we  are  In 
some  doubt.  The  adjustments  that  would  be  required  to  fit  the 
device  to  drills  of  different  sizes  would  be  so  cumbersome  as 
to  apparently  limit  the  usefulness  of  the  scheme.— Editoe.] 


regulation  possible  by  means  of  a  rheostat,  and  in  the  possi- 
bility of  getting  exactly  the  same  temperature  every  time  tor 
similar  objects,  once  the  right  heat  and  color  are  attained. 

R.  G. 

SIMPLE  LOCOMOTIVE  BELL  RINGEB. 
The  Railway  Master  Mechanic  illustrates  and  describes  a 
simple  locomotive  bell  ringer,  which  is  operated  by  compressed 
air.  The  special  features  of  advantage  of  the  device  are  its 
durability,  siniplicity  of  construction,  and  minimum  air  con- 
sumption. The  mode  cf  operation  is  as  follows:  Air  enter- 
ing at  port  A  starts  the  piston  B  upward,  which  movement 
promptly  closes  the  inlet  port,  the  expansion  of  the  air  com- 
pleting the  stroke  of  the  piston.  When  the  bottom  of  the 
piston  reaches  port  D,  enough  air  exhausts  to  allow  the  weight 
of  the  bell  to  force  the  piston  down,  closing  the  exhaust  and 
compressing  the  air  in  the  chamber,  which  compression,  with 
a  slight  addition  of  air   at  intake  keeps  the  bell  in  motion 


HARDENING  STEEL  BY  ELECTRICITY. 
There  are  about  sixty  different  methods  of  hardening  steel, 
each  of  which  has  its  advocates,  and  no  one  of  which  is  suited 
for  all  sizes  and  shapes  of  articles,  or  for  all  kinds  of  steel. 
One  way  which  has  not  yet  come  into  general  use  is  hardening 
by  electricity,  and  is  described  by  Gamier  in  the  Genie  Civil. 
The  process  is  simple  and  the  appliances  necessary  neither 
complicated  nor  costly;  neither  is  any  great  amount  of  previ- 
ous experience  in  this  particular  manner  of  hardening  re- 
quired. The  tool  to  be  hardened  is  put  in  electric  connection 
with  the  positive  pole  of  the  battery  or  other  source  of  cur- 
rent; in  similar  connection  with  the  negative  pole  there  is  a 
cast-iron  tank  full  of  carbonate  of  potash  dissolved  in  water. 
The  current  is  regulated  by  a  rheostat.  The  tool  is  plunged 
to  the  desired  depth  in  the  solution,  just  as  for  hardening  in 
the  usual  maner;  the  current  is  then  switched  on  and  the 
tool  heated  to  the  same  degree  as  would  be  required  in  ordi- 
nary hardening.  When  the  proper  temperature  has  been 
reached  and  held  for  the  desired  time,  the  current  is  switched 
off  and  the  tool  left  in  the  bath,  which  latter,  by  the  simple 
act  of  switching  off  the  current,  is  at  once  converted  into  a 
hardening  bath. 

Another  method,  which  permits  of  hardening  places  on  the 
surface  of  pieces,  where  the  dipping  process  would  not  accom- 
plish the  desired  object,  is  local  heating  with  the  electric  arc. 
Here  the  tool  or  other  article  is  laid  on  a  copper  block,  and 
an  ordinary  arc  carbon  held  in  a  safety  holder;  the  electric 
connections  with  holder  and  hlock  being  made,  the  carbon 
pole  is  touched  to  the  piece  to  be  locally  hardened.  Of  course 
the  heating  is  both  intense  and  local;  the  work-piece  Is  at 
once  plunged  in  the  ordinary  hardening  bath,  and  when  one 
place  is  hardened  the  next  may  be  heated,  and  so  on.  The 
electric  current  may  also  be  used  to  draw  the  temper  of  a 
hollow  object.  Instead  of  using  a  red-hot  iron  rod  to  plunge 
in  the  bore,  a  cold  rod  is  employed,  which  is  used  as  a  resist- 
ance in  the  circuit  of  a  secondary  current  of  about  two  volts 
tension.  The  temperature  of  the  iron  rod  gradually  rises,  and 
when  the  work-piece  has  reached  the  desired  color,  the  cur- 
rent is  shut  off.  This  method  is  said  to  produce  less  liability 
to  cracking  than  the  old-fashioned  way  of  drawing  the  tem- 
per with  a  hot  rod.  It  is  particularly  recommended  for  large 
hollow   mills.     The   great   advantage    consists    in    the   perfect 


SimpUfied  Loco 

with  the  least  consumption  of  air. 


BeU  Ringer. 

It  will  be  noted  that  there 
are  no  valves,  packing  rings  or  oil  cups  required,  as  oiling  the 
ball  bearing  lubricates  the  piston  through  a  small  oil  hole 
shown  in  the  cut.  At  C  the  bell  crank  yoke  is  shown  with 
its  adjustable  connecting  rod  and  ball,  the  latter  fitting  in  the 
socket  F.  

THE  POULSEN  SELECTIVE  SYSTEM  OF  WIRELESS 
TELEGRAPHY. 

A  new  system  of  wireless  telegraphy  that  gives  considerable 
promise  of  solving  the  extremely  difiicult  problem  of  selec- 
tivity, i.e.,  the  transmission  and  reception  of  a  number  of 
messages  in  the  same  field  of  force  simultaneously  and  without 
interference,  has  been  devised  and  tried  out  by  Valdemar  Poul- 
sen,  the  well-known  inventor  of  the  telegraphone.  Ever  since 
1S97,  when  Sir  Oliver  Lodge  applied  to  wireless  telegraph 
transmitters  and  receptors  the  combination  of  open  and  closed 
circuits,  and  introduced  the  methods  of  tuning  the  circuits 
at  either  station  individually  and  syntonizing  them  collec- 
tively, have  persistent  efforts  been  made  by  physicists  and 
others  to  secure  a  suitable  degree  of  resonance  by  providing 
the  proper  values  of  inductance,  capacity,  and  resistance,  and 
when  these  conditions  prevailed,  it  was  concluded  che  receiv- 
ing resonator  system  would  respond  to  a  specific  radiating 
oscillator  system  and  to  this  one  only. 

These  efforts  seem  to  have  met  with  a  measurable  degree 
of  success  in  the  case  of  Poulsen's  system,  which  differs 
greatly  in  principle  from  that  of  Marconi,  the  former  making 
use  of  what  is  termed  undamped  electric  waves.  The  differ- 
ence between  these  waves  and  those  employed  in  Marconi's 
system  is  not  easy  to  explain  to  one  who  is  not  an  electrical 
expert;   but  using  sound  waves  as  an  analogy  the  difference 
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may  be  roughly  illustrated  by  comparing  the  electric  waves 
used  in  Marconi  and  similar  system  to  the  violent  agitation 
caused  by  a  pistol  shot,  and  Poulsen's  undamped  electric 
waves  to  the  continuous  vibration  of  a  tuning  fork,  and  just 
as  a  pistol  .shot  will  cause  all  the  strings  in  a  piano  to  vibrate 
and  a  tuning  fork  only  the  particular  string  giving  the  same' 
note,  so  undamped  electric  -waves  exercise  a  selective  influ- 
ence of  much  greater  delicacy  than  the  violent  discharge  used 
in  the  present  systems.  One  great  advantage  promised  for 
the  new  waves  is  the  possibility  of  tuning  them  and  varying 
their  length  and  amplitude  so  greatly  that  multiplex  teleg- 
raphy may  be  carried  on  without  the  risks  of  interference  to 
which  present  systems  are  so  liable.  Many  attempts  have 
been  made  to  solve  the  problem  of  producing  undamped  elec- 
tric waves  of  a  sufficient  high  frequency  and  energy  for  prac- 
tical purposes,  and  Poulsen's  success  is  attributed  to  his  hav- 
ing ascertained  the  peculiar  properties  manifested  by  an 
electric  arc  when  immersed  in  an  atmosphere  composed  of  or 
containing  hydrogen,  whereby  he  has  been  able  to  obtain  a 
million  or  more  vibrations  per  second. 

It  is  stated  that  a  dozen  messages  have  been  transmitted 
and  received  between  as  many  experimental  sets  by  means 
of  this  new  selective  system  without  interference;  and  if  this 
extraordinary  result  can  be  duplicated  over  distances  of  50 
or  100  miles,  as  the  experiments  thus  far  made  between  the 
Inventor's  two  Danish  stations  indicate,  an  advance  will  have 
been  made  that,  in  its  importance,  will  be  second  only  to  the 
Introduction  of  wireless  telegraphy  itself. 


COMPOSITION  OP  STEELS  USED  IN  TESTS. 


THE  INFLUENCE  OF  TEMPERATURE  ON  THE  FRAGILITY 

OF  METALS. 

M  O.  Charpy,  in  Memoirs  de  la  Societe  des  Ingeniurs  Civils, 

Paris,  October,  1906. 

This  paper  deals  with  the  determination  of  the  liability  of 
steel  to  break  from  shock,  as  affected  by  the  temperature.  The 
results  obtained  show  such  a  marked  change  in  the  rigidity 
of  the  specimens  at  different  temperatures  as  to  indicate  that 
the  question  is  one  of  greater  importance  than  generally  con- 
sidered. After  reviewing  briefly  the  work  done  by  other  ex- 
perimenters, the  author  describes  the  preparation  of  the  test 
pieces  employed  in  his  investigation.     Five  large  ingots  were 
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prepared  having  the  following  characteristics:  Ingot  A,  an 
extra  mild  steel  of  the  quality  generally  obtained  by  the 
Thomas  process;  B  a  very  pure  mild  steel  made  in  the  Mar- 
tin furnace;  C  a  semi-mild  steel  made  in  the  Martin  furnace 
and  submitted  during  the  solidification  of  the  metal  to  com- 
pression by  wire  drawing  in  accordance  with  the  Harmet 
process;  D  a  semi-hard  steel  containing  a  little  nickel,  made 
in  the  Martin  furnace;  E,  a  Chrome-nickel  steel  made  in  the 
Martin  furnace.  The  following  table  gives  the  composition 
of  these  different  steels. 
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From  each  of  the  large  ingots  (which  were  carefully 
worked)  smaller  test  pieces  were  cut  about  30  millimeters 
square  and  160  millimeters  long.  Both  by  microscopic  exam- 
ination and  by  testing  of  specimens  taken  from  widely  sep- 
arated portions  of  the  ingot,  care  was  taken  to  insure  that  the 
quality  of  metal  should  be  practically  the  same  throughout. 
The  tests  made  to  determine  this  showed  that  the  end  had 
been  practically  accomplished.  The  test  pieces  were  all  sub- 
mitted to  a  prolonged  temperature  of  about  900  degrees  Centi- 
grade to   remove  internal  strains  so  far  as  possible,  and  all 
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the  bars  of  each  metal  w-ere  given  an  individual  tempering 
treatment  to  give  to  each  the  minimum  amount  of  fragility 
possible. 

In  testing  these  specimens  the  bars  were  notched  to  a  depth 
of  15  millimeters,  the  bottom  of  the  notch  having  a  radius  of 
4  millimeters.  They  were  then  tested  in  a  pendulum  hammer 
machine,  of  usual  type.  Here  they  were  subjected  to  a  series 
of  rapid  blows,  each  of  which  had  a  definite  intensity  in  foot 
pounds  or  kilogrammeters.  The  number  of  blows  received 
by  the  specimens  before  fracture  is  thus  a  measure  of  the 
resilience  of  that  small  section  of  the  material  exposed  in 
cross  section  at  the  notched  portion. 

The  bars  were  placed  in  a  bath  maintained  at  the  tempera- 
ture desired  for  the  experiments  in  hand,  this  bath  being  of 
ether  or  of  acetone  for  low  temperatures,  of  water  or  oil  for 
medium  temperatures,  and  of  chlorides  or  melted  alkaline 
azotates  for  high  temperatures.  .Each  specimen  was  seized 
with  the  tongs  and  placed  on  the  supports  of  the  testing  ma- 
chine, where  it  was  submitted  to  the  shock.  The  time  that 
elapsed  between  the  taking  of  it  from  the  bath  and  the  break- 
ing was  always  well  within  ten  seconds,  so  one  can  be  sure 
that  the  variation  of  temperature  was  negligible.  The  fol- 
lowing temperatures  were  experimented  with:  — 80  degrees, 
— 18  degrees,  -|-6  degrees,  +30  degrees,  -|-97  degrees,  +20O 
degrees,  -^290  degrees,  +350  degrees,  +425  degrees,  +500 
degrees,  +600  degrees.  Two  specimens  of  each  metal  were 
tested  at  each  temperature. 

The  results  are  graphically  represented  in  the  curves  of 
Figs.  1  and  2.  It  will  be  seen  that  for  all  the  steels  tried, 
the  resilience  (which  varies  inversely  with  the  fragility)  in- 
creases as  the  temperature  is  raised  until  the  maximum  of 
between  100  and  200  degrees  is  obtained,  then  it  diminishes, 
attaining  a  minimum  of  between  400  and  500  degrees,  repre- 
senting the  fragility  at  the  blue  color;  then  it  is  again  raised 
as  the  temperature  Increases  until  the  red  heat  is  attained. 
The  variations  are,  above  all,  important  for  the  mild  metals. 
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It  is  striking  to  note  that  for  metal  A  the  variation  in  pass- 
ing from  +20  degrees  to  —20  degrees  lowers  the  resilience 
in  the  ratio  of  6  to  1.  Metal  Bi,  which  is  of  a  similar  kind 
but  much  more  pure,  likewise  undergoes  enormous  variations, 
though  they  are  less  important  from  a  practical  standpoint. 
It  Is  nevertheless  remarkable  that  this  metal  which  is  able 
after  suitable  thermal  treatment  to  bend  back  on  itself  in 
the  notched  section  at  the  ordinary  temperature,  breaks  like 
glass  at  a  temperature  of  —SO  degrees,  absorbing  an  amount  of 
work  scarcely  measurable,  and  becoming  at  that  point  much 
more  fragile  than  the  metals  of  Fig.  2. 

The  special  semi-mild  steels  appear  to  present  a  great  su- 
periority from  the  point  of  view  of  the  influence  of  tempera- 
ture on  fragility.  Metal  E  of  chrome  and  nickel  steel,  which 
offers  a  resistance  to  breakage  by  tension  of  about  SO  kilo- 
grams, possesses  at  ordinary  temperature  a  resilience  of  about 
16  kilogrammeters,  which  descends  to  only  about  14  kilo- 
grammeters  when  cooled  to  a  temperature  of  —80  degrees. 

The  practical  conclusions  which  are  to  be  drawn  from  this 
experiment  are  then:  First,  that  by  the  employment  of  spe- 
cial steels  (of  the  Chrome-nickel  order)  the  dangers  of  the 
variation  of  the  fragility  by  change  of  temperature  can  be 
almost  entirely  avoided,  even  those  relating  to  the  fragility 
at  a  blue  heat.  Second,  that  the  increase  of  fragility  at  low 
temperatures  should  be  taken  into  serious  consideration  in 
the  case  of  mild  steels,  above  all  when  these  steels  are  medi- 
ocre as  regards  their  purity,  for  under  such  circumstances 
their  increase  of  fragility  is  sufficiently  rapid  and  of  sufficient 
intensity  to  give  rise  to  severe  accidents. 


TEST  OF  TWIST  DRILLS  AT  WORCESTER  POLYTECHNIC 

INSTITUTE. 

Journal  n'orcestcr  Polytechnic  Institute. 

Some  recent  experiments  of  great  interest  to  toolmakers 
and  machine  builders  have  been  made  with  high-speed  drills 
at  the  Worcester  Polytechnic  Institute.  To  carry  out  these 
tests  a  special  machine  was  designed  and  built,  being  excep- 
tionally strong  and  heavy,  it  having  been  found  that  the 
thrust  necessary  to  push  a  drill  through  a  piece  of  metal  was 
very  much  greater  than  is  generally  supposed.  An  ordinary 
drill  press  did  not  permit  the  drills  to  be  used  up  to  their  full 
capacity.  The  most  important  parts  of  the  machine  built  are 
shown  in  the  cut  below.  The  range  of  feeds  obtainable  vary 
from  0.0045  to  0.0225  per  revolution  of  the  spindle.  The  dyna- 
mometer for  registering  the  thrust  and  twisting  moment  of 
the  twist  drill  when  tested  was  very  simple  and  efficient.  A 
hollow  piston  with  a  round  top  to  form  a  table  was  scraped 
to  fit  a  cast-iron  cylinder.  The  cylinder  was  filled  with  heavy 
cylinder  oil  and  had  an  ordinary  pressure  gage  tapped  into 
the  lower  end.  The  gage  gave  the  reading  in  pounds  per 
square  inch  and  in  order  to  get  the  thrust  of  the  drill  it  .was 
necessary  to  multiply  by  the  area  of  the  piston  which  was 
about  20  square  inches.  To  measure  the  twisting  moment  a 
steel  band  fastened  to  the  enlarged  top  of  the  piston  was 
connected  to  an  indicator  spring  by  means  of  a  steel  rod 
screwed  into  the  bottom  of  the  indicator  piston.  Since  the 
area  of  the  indicator  piston  was  only  1,2  square  inch,  and  the 
force  was  applied  direct,  the  indicator  spring  had  to  be  rated 
at  %  of  the  value  it  would  have  when  used  in  a  steam  indi- 
cator. The  movement  of  the  drum  of  the  indicator  was 
obtained  by  passing  a  cord  over  a  pulley  which  was  attached 
to  the  carriage  of  the  spindle  and  then  fastening  the  end  to 
a  projecting  arm  of  the  dynamometer.  Taking  the  average 
force  as  registered  by  the  indicator  diagram  and  multiplying 
by  the  radius  of  the  round  table  gave  the  twisting  moment. 
In  none  of  the  tests  did  the  moment  exceed  350  inch  pounds 
which  was  obtained  with  a  Vs-inch  drill  running  at  a  speed 
of  328  revolutions  per  minute,  and  a  feed  of  0.0225  inch  per 
revolution.  This  was  the  largest  size  drill  with  which  tests 
were  undertaken. 

It  had,  previous  to  these  tests,  been  found  that  there  was  a 
great  variation  of  the  thrusts  obtained  from  drills  of  the 
same  diameter  working  under  the  same  conditions.  This  de- 
pends upon  the  fact  that  the  thickness  of  the  web  of  the 
drill  varies  quite  widely  for  the  same  diameter  of  the  drill 
even  on  tools  manufactured  by  the  same  maker.    Mr.  Fairfield 


of  the  Worcester  Polytechnic  Institute  has  deduced  from  com- 
mon practice  the  law  that  beginning  with  a  drill  of  0  diam- 
eter and  estimating  a  thickness  of  web  equal  to  l/64th  inch 
the  thickness  of  the  web  should  increase  l/64th  for  every 
increase  of  %  inch  in  diameter  of  the  drill.  Expressing  this 
in  a  formula:    If  D  be  the  diameter  of  the  drill,  and  W  the 

D       1 
thickness  of  the  web,  we  would  have  W  = 1 .     All  the 

8        64 
drills  used  in  the  test  had  as  far  as  possible  a  thickness  of 
web  corresponding  to  this  formula.     The  drills  were  made  of 
Novo  steel  and  the  test  pieces  were  of  cast  iron  of  as  uniform 
composition  as  possible. 

Of  the  results  of  the  tests,  those  which  will  mostly  interest 
toolmakers  are  those  referring  to  the  ang'e  of  the  lip  of  the 
drill.  As  is  well-known  manufactured  drills  have  a  constant 
angle  of  the  lip  of  59  degrees.  Several  tests  made  with  a  %- 
inch  drill,  varying  the  angle  of  the  lip  from  371-;  degrees  to 
70  degrees,  show  that  the  59-degree  angle  is  not  the  most  de- 
sirable one.     In  fact,  the  tests  show  that  with  different  angles 


Machine  Arranged  for  Twist  Drill  Tests. 

of  lip  the  thrust  decreases  from  70  degrees  down  to  45  degrees 
and  then  increases  for  any  further  decrease  in  angle.  The 
twisting  moment,  however,  does  not  seem  to  stand  in  any 
relation  whatever  to  the  angle  of  the  lip  but  is  very  nearly 
proportional  to  the  feed  of  the  drill.  From  this  it  would  ap- 
pear that  a  45-degree  angle  ought  to  give  the  best  results  in 
practical  machine  shop  work.  According  to  the  Journu}  Wor- 
cester Polytechnic  Institute  there  is  only  one  instance  in 
which  the  45-degree  angle  is  given  the  preference  over  the 
common  angle  of  59  degrees,  and  that  is  the  case  of  the  Wm. 
Sellers  Co.,  Philadelphia,  Pa. 


RAILWAY  MOTOR  CARS. 
There  has  of  late  been  a  great  increase  in  the  use  of  self- 
contained  motor  cars  for  passenger  service  on  European  rail- 
roads, and  there  has  been  a  marked  advance  in  the  same  di- 
rection in  this  country  in  cases  where  the  railroads  have 
found  themselves  called  upon  to  handle  a  large  suburban 
traffic.  It  is  therefore  of  interest  to  note  a  review  of  the  best 
use  of  such  cars  presented  to  the  (British)  Institution  of  Me- 
chanical Engineers  as  reported  in  The  Engineering  Magazine. 
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The  best  method  of  conveying  passengers,  clearly,  is  that 
one  which  yields  the  best  results  in  the  balance  sheet,  and  at 
the  same  time  gives  satisfaction  in  other  ways.  The  opinion 
held  by  most  locomotive  engineers,  and  by  a  large  number  of 
electrical  engineers,  on  the  broad  and  general  question  of 
railway  electrification,  is  that  for  close  suburban  traffic  only 
Is  it  justifiable.  It  is  suggested  and  maintained  that  the 
electrification  of  branch  and  main  line  traffic  will,  as  a  gen- 
eral rule,  result  in  a  loss  to  the  railway  company,  as  the 
load-factor  at  the  power-station  will  be  a  very  poor  one,  owing 
to  the  intermittent  traffic.  On  the  other  hand,  suburban  traf- 
fic, especially  if  in  thickly  populated  areas,  calls  for  a  more 
frequent  service  and  a  greater  acceleration  of  speed  than  is 
attainable  with  ordinary  passenger  trains.  It  is  obviously 
impracticable  to  use  ordinary  trains  to  meet  the  demands  of 
a  frequent  service,  on  account  of  the  cost,  the  running  ex- 
penses and  the  capital  outlay  being  too  great  in  proportion 
to  the  number  of  passengers.  Turning  then  to  the  question 
of  self-contained  cars,  comes  the  necessity  for  deciding  the 
type  of  motive  power.  For  such  a  service  electricity  is  nat- 
urally considered,  and  in  some  cases  the  conditions  are  such 
that  electric  traction  is  manifestly  superior.  The  railroad 
man,  however,  must  look  to  the  commercial  side  of  the  ques- 
tion, and  a  close  examination  of  the  subject  shows  that  lines 
where  the  service  is  necessarily  light  and  intermittent,  and 
where  the  distances  to  be  run  are  several  miles,  the  power 
house  would  need  to  be  large  in  proportion  to  the  average 
work  done;  and  where  heavy  gradients  have  to  be  worked,  the 
peak  load  would  be  large  in  proportion  to  the  average  and 
minimum,  and  rapidly  fluctuating  therefrom.  The  necessarily 
large  units  which  would  have  to  be  provided  in  the  generating 
station  to  meet  this  maximum  motor  power  and  high  peak 
load,  would  be  costly,  and  consequently  the  capital  outlay 
would  be  out  of  proportion  to  the  work  done. 

For  these  reasons  English  railroads  have  found,  after  care- 
ful investigations  and  calculations,  that  the  electrification  of 
steam  railroads  for  suburban  service  is  not  the  most  econom- 
ical or  preferable  course,  but  that  the  introduction  of  self- 
contained  steam  cars  is  by  far  superior  from  the  financial 
point  of  view.  In  regard  to  the  comfort  of  the  passengers, 
however,  one  would  be  inclined  to  look  more  favorably  upon 
the  electric  cars. 

Disregarding  the  motive  power  the  advantages  of  self-con- 
tained cars  are  plainly  in  evidence,  and  these  are  put  forth 
as  follows:  Owing  to  the  small  unit,  a  much  more  frequent 
service  is  given  with  a  better  percentage  of  load  to  dead 
weight  hauled,  while  the  mileage  cost  of  working  is  only 
about  one-third  the  cost  of  an  ordinary  passenger  train-mile. 
The  facility  of  picking  up  and  setting  down  passengers  at 
line  crossings,  small  villages,  etc.,  makes  the  service  more 
popular,  and  enables  many  passengers  to  travel  who  wouiTl 
not  otherwise  be  able  to.  The  rapid  rate  of  acceleration 
makes  the  through  speed  higher.  The  experience  of  those 
railways  who  have  given  both  an  extensive  trial  is  that  the 
system  is  equally  advantageous  for  heavy  and  sparse  traffic. 
In  the  first  case  the  motors  sandwiched  in  between  the  regular 
trains  find  a  traffic  without  taking  it  away  from  the  trains, 
while  in  the  second  the  traffic  has  been  developed  by  the  more 
frequent  service.  The  number  of  steam-cars  at  present  run- 
ning proves  their  utility,  and  it  seems  certain  that  in  them 
railways  have  the  best,  and  in  fact  the  only,  effective  answer 
to  streetcar  competition. 


THE  FIRST  MACHINE  FOR  THE    COMMERCIAL   PRODUC- 
TION OF  WINDOW  GLASS  BY  THE  SHEET  PROCESS. 

Scientific  American,  December  1,  1906. 
The  manufacture  of  window  glass  is  one  of  the  few  arts 
which  seem  to  have  resisted  all  the  efforts  of  the  keenest 
mechanical  intellecto  to  raise  it  from  the  station  of  a  handi- 
craft which  involves  much  costly  and  cumbersome  human 
labor,  to  the  dignity  of  an  automatic  process.  The  hand- 
blown  cylinder  method  by  which  the  bulk  of  window  glass 
is  made  at  the  present  time  is  not  merely  very  simple,  but 
almost  primitive  even  in  its  crudeness.  The  process,  which 
is  almost  too  well  known  to  require  description,  consists 
briefly  in  blowing  a  large  mass  of  plastic  material  to  the 
shape  of  a  cylinder  of  uniform  diameter  and  thickness,  open 


at  each  end.  It  is  then  cut  open,  rolled  out  flat,  heated  and 
annealed.  The  only  successful  method  which  has  been  made 
to  improve  on  this  process  was  the  introduction  of  machinery 
for  drawing  and  blowing  cylinders,  and  window  glass  to-day 
is  made  largely  by  this  means,  although  it  is  not  considered 
an  important  advance  in  the  art. 

By  far  the  most  systematic  and  painstaking  study  which 
has  been  made  of  the  whole  problem  we  owe  to  Mr.  Irving 
W.  Colburn  of  Franklin,  Pa.  He  has  attacked  it  on  every 
conceivable  side,  expended  large  sums  in  experimenting,  built 
and  destroyed  machine  after  machine,  and,  after  eight  years, 
has  produced  the  first  commercially  successful  apparatus  for 
drawing  sheet  glass  of  any  reasonable  width,  thickness, 
surface  and  polish,  desired.  After  a  long  series  of  failures 
along  the  more  obvious  lines  of  passing  plastic  glass  through 
heated  rollers  (a  process  impracticable  on  account  of  the 
marking  of  the  surface  produced)  and  after  a  long  series  of 
failures  in  other  directions,  he  gave  up  the  direct  solution  of 
the  problem  for  a  time  and  devoted  his  energies  to  the  manu- 
facture of  window  glass  by  the  cylinder  process,  which  he 
succeeded  in  improving  to  a  marked  degree.  Efficient  as  his 
improvements  were,  however,  they  fell  far  short  of  what 
would  be  expected  of  a  machine  which  would  be  able  to  draw 
glass  from  the  furnace  in  continuous  sheets.  Aside  from  the 
fact  that  the  slightest  touch  of  a  roller  on  the  surface  of  the 
sheet  marked  it  to  a  degree  that  rendered  it  useless  for  win- 
dow purposes,  the  greatest  difficulty  in  this  was  that,  like  all 
plastic  substances,  the  glass  as  it  is  drawn  from  the  reservoir 
of  molten  material,  tends  to  contract  more  and  more  as  the 
tractive  pressure  is  maintained. 

To  prevent  this  Mr.  Colburn  hit  upon  the  method  illus- 
trated  in   Fig.   1.     In   this  plan   spheres  of   fireclay   are   em- 
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Fig.  1.    Method  for  Preserving  "Width  of  Sheet  in  First  Machine. 

ployed,  carried  on  the  ends  of  long  arms  which  are  immersed 
in  the  glass  and  which  are  made  to  revolve  upwardly  and  out- 
wardly, and  away  from  the  two  edges  of  the  sheet.  These 
spheres  impart  an  outward  motion  to  that  portion  of  the  sur- 
face of  the  molten  mass  lying  adjacent  to  the  edges  of  the 
sheet,  thereby  counteracting  that  tendency  to  shrink  and 
draw  to  a  thread  which  is  the  property  of  all  such  materials. 
By  this  means  he  was  enabled  to  draw  continuously  sheet  glass 
of  any  desired  width  and  of  a  thickness  varying  at  the  will 
of  the  operator  from  1-16  to  1-4  of  an  inch. 

Complete  success  was  not,  however,  immediate.  Ribs  or 
wave-like  lines  or  striae  were  formed  upon  the  surface  of  the 
finished  product  in  some  unaccountable  way.  An  elaborate 
study  of  the  conditions  which  caused  these  formations  was 
now  undertaken.  After  observations  and  experiments  extend- 
ing over  a  year,  it  was  discovered  that  the  defect  was  due  to 
several  causes,  among  which  was  the  tendency  of  the  glass 
to  receive  on  its  surface  impressions  from  the  rough  side  walls 
of  the  pot,  particularly  if  the  point  at  which  the  glass  left  the 
walls  was  only  a  few  inches  from  the  point  at  which  the  glass 
entered  the  sheet.  Moi-eover,  the  chilling  influence  of  the  at- 
mosphere on  the  surface  of  the  glass,  while  molten  in  the 
working  chamber,  caused  it  to  lie  dormant  in  spots  and  also  to 
wrinkle  slightly.  These  defects  were  hardly  perceptible  to  the 
eye,  but  existed  nevertheless,  and  were  bound  to  cause  the 
disastrous  wave  lines  when  the  glass  entered  the  sheet  form. 

Mr.  Colburn  found  that  by  placing  near  and  on  each  side  of 
the  sheet  a  rotating  fireclay  cylinder  D,  slightly  immersed  in 
the  molten  mass  (Fig.  2),  and  at  the  same  time  superheating 
remote  portions  of  the  glass,  the  difficulties  were  overcome. 
These  rollers  are  rotated  in  oppo.site  directions  during  the 
operation  of  drawing  the  sheet  of  glass,  and  serve  not  only 
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to  impart  movement  to  a  portion  of  the  snrtace  of  tlie  molten 
mass  away  from  the  edges  of  the  sheet  during  the  drawing  op- 
eration, but  also  to  determine  the  area  of  the  surface  in  the 
working  chamber  or  pot,  which  is  more  or  less  exposed  to  the 
cooling  influences  of  the  atmosphere,  the  superheating  occur- 
ring on  that  portion  of  the  surface  of  the  molten  mass  to  the 
rear  of  the  rollers.  These  rollers  make  but  one  revolution  in 
from  ten  to  thirty  minutes,  depending  upon  existing  condi- 
tions, and  serve  also  as  a  most  perfect  equalizer  of  temperature 
of  the  molten  glass  in  the  working  chamber,  which  is  an  ab- 
solutely necessary  factor  in  drawing  an  even  thickness  of 
sheet  glass.  A  film  of  plastic  glass  adheres  to  these  rollers 
and  is  carried  upward  and  over  the  rollers,  chilling  slightly 
in  the  chamber  A.  because  of  the  presence  of  the  water  jack- 
ets C  C.  which  are  inserted,  one  on  each  side  of  the  emerging 
sheet  of  glass.  These  jackets  are  not  designed  to  chill  or 
thicken  the  sheet,  but  merely  to  screen  off  the  heat  radiating 
from  the  revolving  white-hot  clay  rolls.  The  plastic  film  of 
glass  on  the  rollers  melts  off  entirely  in  the  superheating 
chambers  B  B. 

As  the  sheet  of  glass  is  drawn  from  the  mass  of  glass  lying 
between  the  rollers,  and  as  the  spheres  impart  an  outward 
movement  to  that  portion  of  the  surface  of  the  mass  lying  im- 
mediately adjacent  to  the  edges  of  the  sheet,  the  following 
effects  are  observed:  The  molten  glass  at  and  just  beneath 
the  surface  adjacent  to  the  edges  of  the  sheet  moves  outwardly 
and  away  from  the  central  line  of  the  sheet,  thus  serving  to 
hold  the  sheet  to  its  full  width.     As  the  sheet  moves  upward 


Pig.  2.    Cross-aecHon  of  Psrfacted  Conttnuous  Sheet  Machine. 

there  is  drawn  into  it  some  of  the  surface  portion  of  the 
molten  mass  immediately  adjacent  to  its  two  faces,  and  also 
some  of  the  molten  glass  beneath  the  surface.  The  skin  or 
surface  portion  of  the  glass  in  the  working  chamber  adjacent 
to  the  sides  of  the  sheet  being  drawn,  becomes  the  skin  or  sur- 
face of  the  finished  drawn  sheet.  Simultaneously  the  two 
rollers  on  opposite  sides  of  the  sheet  of  glass  skim  some  of 
the  surface  portion  of  the  molten  glass  lying  between  the 
rollers  and  the  sheet  of  glass  away  from  the  sheet.  The  re- 
sult of  the  combined  action  of  the  drawing  of  the  sheet  and 
the  movement  of  the  rollers  is  a  constant  skimming  of  the 
molten  glass  lying  between  the  two  rollers,  so  that  a  fresh 
poition  or  a  new  surface  is  constantly  being  exposed  to  the 
cooling  effect  of  the  atmosphere,  which  has  not  time  to  form 
w^ave  lines  on  its  surface  before  it  has  passed  into  the  drawn 
sheet  or  over  the  revolving  rollers.  Furthermore,  the  rollers 
serve  to  bring  a  supply  of  fresh  and  uniformly  heated  molten 
glass  into  the  area  lying  between  the  rollers  and  the  sheet. 
The  glass  which  is  skimmed  from  the  surface  by  the  rollers 
and  carried  over  them  is  subjected  to  the  superheating  action 
in  the  chambers  JB  B,  as  already  explained,  and  is  melted  down 
so  as  to  free  the  rollers  from  the  adhering  film,  and  restore 
the  film  itself  to  a  proper  working  condition.  Simple  as  the 
expedient  of  the  rollers  may  seem,  it  meant  months  of  pains- 
taking observation  and  experimenting  before  they  were  con- 
ceived. 

Operated  hy  three  shifts  of  men,  of  eight  hours  each,  three 
men  to  a  shift  (one  man  filling  in  the  batch  to  the  continuous 
glass-melting  tank  furnace,   one  man  watching  the  operation 


of  the  sheet-di  awing  apparatus,  and  one  man  cutting  off  the 
glass  into  sheets  and  removing  them  as  the  sheet  emerges 
from  the  end  of  the  annealing  leer)  this  machine  will  produce 
sheet  glass  continuously,  month  in  and  month  out,  twenty-four 
hours  a  day,  stopping  only  for  repairs.  The  glass  leaves  the 
machine  at  an  approximate  rate  of  from  fourteen  to  twenty- 
eight  inches  a  minute  (depending  upon  whether  thick  or  thin 
glass  is  being  drawn),  and  uniform  quality  of  glass  is  main- 
tained regardless  of  the  speed  at  which  the  glass  is  drawn. 
Glass  much  thicker  than  the  heaviest  double-strength  window 
glass,  as  well  as  the  single-strength,  can  be  produced  with 
perfect  ease,  the  quality  being  midway  between  the  best  hand- 
blown  and  plate  glass.  The  surface  presents  a  most  beautiful 
fire  polish. 

After  the  sheet  has  been  formed  it  passes  from  a  vertical 
to  a  horizontal  travel  over  an  idler  or  bending  roller  into  an 
annealing  leer,  which  bending  roller  receives  the  power  neces- 
sary to  start  and  keep  it  in  motion  from  frictional  power 
mechanism  acting  in  conjunction  with  the  frictional  contact 
of  the  traveling  sheet  of  glass.  This  combined  application  of 
power  to  the  bending  roller  prevents  it  from  marking  or 
scratching  the  finished  sheet.  The  glass  is  rendered  sufficient- 
ly flexible  at  the  bending  point  by  a  series  of  gas  flames,  as 
illustrated  in  Fig.  2. 

ON  THE  ART  OF  CUTTING  METALS.— 2.* 

FRED.  W    TAYLOR 


ACTION  OF  TOOL  AND  ITS  "WEAR  IN  CUTTING  METALS. t 
The  Action  of  the  Nose  of  the  Tool. 

In  Figs.  1.  2  and  3  is  illustrated  in  enlarged  views  the  action 
of  a  tool  in  cutting  a  chip  or  shaving  from  a  forging  at  its 
proper  normal  cutting  speed.  It  may  be  said  in  the  case  of 
all  "roughing  cuts"  that  the  chip  is  torn  away  from  the  forg- 
ing rather  than  removed  by  the  action  which  we  term  cutting. 
The  familiar  action  of  cutting,  as  exemplified  by  an  axe  or 
knife  removing  a  chip  from  a  piece  of  wood,  for  instance, 
consists  in  forcing  a  sharp  wedge  (i.  e..  one  whose  flanks 
form  an  acute  angle)  into  the  substance  to  be  cut.  Both 
flanks  of  the  wedge  press  constantly  upon  the  wood,  one  flank 
bearing  against  the  main  body  of  the  piece,  while  the  other 
forces  or  wedges  the  chip  or  shaving  away. 

While  a  metal  cutting  tool  looks  like  a  wedge,  its  cutting 
edge  being  formed  by  the  intersection  of  the  "lip  surface"  and 
"clearance  surface"  or  flank  of  the  tool,  its  action  is  far  dif- 
ferent from  that  of  the  wedge.  Only  one  surface  of  a  metal 
cutting  tool,  the  lip  surface,  ever  presses  against  the  metal. 
The  clearance  surface,  as  its  name  implies,  is  never  allowed 
to  touch  the  forging.  Thus  "cutting"  with  a  metal  cutting 
tool  consists  in  pressing,  tearing  or  shearing  the  metal  away 
with  the  lip  surface  of  the  "wedge"  only  under  pressure,  while 
in  the  case  of  the  axe  and  other  kinds  of  cutting,  both  wedge 
surfaces  are  constantly  under  pressure. 

After  the  cut  has  once  been  started,  and  the  full  thickness 
of  the  shaving  is  being  removed,  the  action  of  the  tool  may 
be  described  as  that  of  tearing  the  chip  away  from  the  body 
of  the  forging  and  then  shearing  it  up  into  separate  sections; 
the  portion  of  the  chip  which  has  just  been  torn  away,  and 
which  is  still  pressing  upon  the  lip  surface  of  the  tool,  acting 
as  a  lever  by  which  the  following  portion  of  the  chip  is  torn 
away  from  the  main  body  of  the  metal. 

It  may  be  of  interest  to  analyze  to  a  certain  extent  the  na- 
ture of  the  forces  to  which  a  chip  and  the  forging  from  which 
it  is  being  removed  are  subjected  through  the  tearing  action 
of  the  tool.  The  enlarged  view  of  the  chip,  tool  and  forging, 
shown  in  Fig.  1,  represents  with  fair  accuracy  the  relative 
proportions  which  the  shaving  cut  from  a  forging  of  mild 
steel  (say,  00,000  pounds  tensile  strength  and  3S  per  cent 
stretch)  finally  assumes  with  relation  to  the  original  thick- 
ness of  the  layer  of  metal  which  the  tool  is  about  to  remove. 


*  Abstract  of  paper  presented  before  the  American  Society  of  Me- 
chanical  Engineers,   December,   1906. 

t  As  the  purpose  of  these  abstracts  is  to  give  the  results  of  experi- 
ments that  will  be  of  direct  value  in  the  shop  rather  th.in  to  pive 
a  complete  record  of  the  experiments  themselves — interesting  though 
they  are — we  have  ot  necessity  left  out  much  interesting  and  valuable 
matter.  The  limits  of  space  do  not  permit  the  alternative  of  giymg 
the  paper  complete.  Copies  of  the  complete  paper  can  be  obtamea 
from  the  secretary  of  the  .\merican  Society  of  Mechanical  Engineers. 
20  West  39th  Street.  New  York.     Price,  $1.00. — Editor. 
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It  is,  of  course,  impossible  to  accurately  determine  the  extent 
to  which  various  parts  of  the  chip  and  forging  close  to  the 
tool  are  under  compression  and  tension,  but  in  general  the 
theory  advanced  is  believed  to  be  correct. 

Referring  to  Fig.  1.  the  forging  being  cut  and  the  nose  of 
the  tool  which  is  removing  the  chip  are  shown  on  an  enlarged 
scale.  The  thickness  of  the  layer  of  metal  about  to  be  re- 
moved is  indicated  by  L  between  the  dotted  line  and  the  full 
line  which  represents  the  outside  of  the  forging.  It  will  be 
observed  that  the  chip  is  in  process  of  being  torn  apart  and 
broken  up  into  three  sections:  Section  1,  which  is  adjoining 
the  forging;  section  2,  which  comes  next  to  it,  and  in  which 
rupture  or  cleavage  has  started  and  proceeded  a  little  way 
up  from  the  bottom  of  the  chip  and  on  the  left  hand  side, 
the  shearing  action  having  progressed  as  far  as  T^;  section  3, 
In  which  shearing  has  progressed'  about  two-thirds  of  the 
way  to  the  top  of  the  chip  and  is  taking  place  at  T,.  Section  4 
has  been  entirely  sheared  from  its  adjoining  section,  and  has 
already  left  the  lip  surface  of  the  tool. 

On  examination  of  the  proportions  of  the  chip  it  will  be 
noticed  that  the  width  of  the  sections  into  which  the  chip 
breaks  up  is  at  their  base  about  double  the  thickness  of  the 
original  layer  of  metal  which  is  to  be  removed,  and  that  their 
upper  portions  are  not  enlarged  to  the  same  extent.     These 


sections  are  about  three  times  as  high  as  the  original  thick- 
ness of  the  layer  of  the  metal  to  be  removed.  It  should  be 
clearly  understood  that  the  dimensions  of  the  section  of  the 
chip  will  vary  with  each  hardness  of  metal  which  is  being 
cut,  and  also  to  a  certain  extent  with  the  sides  and  back 
slopes  of  the  lip  surface  of  the  tool.  The  harder  the  metal  of 
the  forging,  the  less  will  each  section  into  which  the  chip 
has  been  broken  up  be  found  to  be  enlarged.  In  other  words, 
If  the  same  shaped  tool  be  used  in  each  case  the  chip  from 
soft  metal  enlarges  or  distorts  very  much  more  than  the  cor- 
responding chip  from  hard  steel.  This  will  be  referred  to 
later,  in  explaining  the  reason  why  the  total  pressure  on  the 
tool  has  but  little  relation  on  the  one  hand  to  the  cutting 
speed,  and  on  the  other  hand  to  the  hardness  of  the  metal 
which  is  being  cut. 

The  chip  bears  on  the  surface  of  the  forging,  say,  from  point 
B  to  point  G.  and  throughout  this  distance  is  under  constant 
compression  from  the  lip  surface  of  the  tool.  This  compres- 
sion is  transmitted  through  each  of  the  sections  1  and  2  of  the 
chip,  in  the  direction  indicated  by  the  small  arrows,  to  the 
upper  portions  of  these  sections,  which  are  still  unbroken  and 
act  like  a  lever  attached  to  the  upper  part  of  section  1  to 
to  tear  section  1  away  from  the  body  of  the  forging,  as  indi- 
cated at  point  r,.  The  tearing  away  of  section  1  Is  also 
assisted  by  the  pressure  of  the  tool  upon  its  lower  surface. 


After  this  tearing  action  has  started,  the  further  breaking 
of  the  chip  into  independent  sections  would  seem  to  be  that 
of  simple  shearing.  It  should  be  borne  in  mind  that  in 
shearing  a  thick  piece  of  steel  the  whole  piece  is  not  shorn 
or  cut  apart  at  the  same  instant,  but  the  line  at  which  rup- 
ture or  cleavage  takes  place  progresses  from  one  surface  of 
the  piece  down  through  the  metal  until  within  a  short  distance 
from  the  other  surface,  when  the  whole  remaining  section, 
rather  suddenly  gives  way. 

In  shearing  steel,  the  metal  at  the  point  of  rupture  is  pulled 
apart  under  a  tensile  strain,  although  on  each  side  of  the 
shearing  line  the  metal  is  under  heavy  compression. 

As  each  of  the  sections  of  the  chip  successively  comes  in 
contact  with  the  lip  of  the  tool,  its  lower  surface  Is  crushed, 
and  the  metal  flows  and  spreads  out  laterally  until  it  becomes 
about  twice  its  original  thickness.  As  in  all  shearing,  when 
the  full  capacity  for  flowing  of  the  metal  has  been  reached, 
it  tears  apart  under  tensile  strain  from  the  body  of  the  ad- 
joining metal  of  the  forging.  The  compression  on  the  chip 
from  the  tool  still  continues,  however,  and  the  chips  continue 
to  flow  and  spread  out  sideways  at  a  part  higher  up;  i.  e., 
farther  away  from  the  surface  of  the  tool,  at  the  portions 
marked  F.  In  the  same  way  shearing  continually  takes  place 
at  the  left  side  of  the  portion  of  the  chip  which  is  flowing  or 
spreading  out  sideways. 

There  is  no  question  that  shearing  takes  place  constantly 
along  the  left-hand  edges  of  two  of  the  sections  of  the  chip 
at  the  same  time,  and  it  is  probable  that  this  action  occurs 
most  of  the  time  along  three  lines  of  cleavage. 

Dr.  Nicolson's  dynamometer  experiments  show  that  the 
pressure  of  the  chip  on  the  tool  in  cutting  a  chip  of  uniform 
section  varies  with  wavelike  regularity,  and  that  the  smallest 
pressure  of  the  chip  is  not  less  than  two-thirds  of  the  greatest 
pressure.  From  this  it  is  evident  that  shearing  must  be 
taking  place  along  at  least  two  lines  of  cleavage  at  the  same 
time;  since  if  each  of  the  sections  into  which  the  chip  is 
divided  were  completely  broken  off  before  the  tool  began  to 
break  off  the  following  section,  it  is  evident  that  there  would 
he  times  when  there  was  almost  no  pressure  from  the  chip 
on  the  tool. 

It  is  at  flrst  difficult  to  see  how  it  is  possible  for  the  chip 
to  be  shearing  at  two  or  three  places  at  the  same  time.  It 
should  be  noted,  however,  that  above  the  points  T^  T~  T,  the 
metal  of  the  chip  is  still  a  solid  part  of  the  forging,  and 
moves  down  at  the  same  speed  as  the  forging  in  a  single 
mass,  or  body,  toward  the  lip  surface  of  the  tool;  and  with 
sufficient  force  to  cause  each  of  the  three  sections  of  the  chip 
to  flow  or  spread  out  at  the  parts  indicated  by  the  three 
letters  F.  According  to  the  laws  which  govern  shearing,  rup- 
ture or  cleavage  in  each  case  must  take  place  as  soon  as  the 
maximum  possibility  for  flowing  has  been  reached,  and  in 
each  case  shearing  must  occur  at  the  left  of  the  zone  where 
the  metal  is  flowing. 

It  is  probable  that  after  the  shearing  action  has  progressed 
in  section  3  to  about  the  point  indicated  by  T.„  the  whole 
of  this  section  gives  way  or  shears  with  a  rather  sudden 
yielding  of  the  metal  from  T,,  to  the  upper  surface  of  the 
chip.  It  is  this  rather  sudden  shearing  point  which  undoubt- 
edly causes  the  wavelike  diminution  in  the  pressure  of  the 
chip  indicated  in  Dr.  Nicolson's  experiments.* 

Action  of  Cutting  Edge  of  Tool  is  that  of  Scraping.    Cutting 
Edge  not  under  Heavy  Pressure. 

It  would  appear  that  the  chip  is  torn  off  from  the  forging 
at  a  point  appreciably  above  the  cutting  edge  of  the  tool  and 
this  tearing  action  leaves  the  forging  in  all  cases  more  or  less 
jagged  or  irregular  at  the  exact  spot  where  the  chip  is  pulled 
away  from  the  forging,  as  shown  to  the  left  of  T^.  An  instant 
later  the  line  of  the  cutting  edge,  or  more  correctly  speaking, 
the  portion  of  the  lip  surface  immediately  adjoining  the  cut- 
ting edge,  comes  in  contact  with  these  slight  irregularities  left 
on  the  forging  owing  to  the  tearing  action,  and  shears  these 
lumps  off,  so  as  to  leave  the  receding  flank  of  the  forging  com- 
paratively smooth. 

Thus  in  this  tearing  action,  particularly  in  the  case  of  cut- 
ting a  thick   shaving,   while  the   cutting  edge  of  the  tool   la 
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continually  in  action,  scraping  or  shearing  off  or  rubbing  away 
these  small  irregularities  left  on  the  forging,  yet  that  portion 
of  the  lip  surface  close  to  the  cutting  edge  constantly  receives 
much  less  pressure  from  the  chip  than  the  same  surface  re- 
ceives at  a  slight  distance  away  from  the  cutting  edge.  This 
allows  the  tool  to  run  at  higher  cutting  speeds  than  would 
be  possible  if  the  cutting  edge  received  the  same  pressure  as 
does  the  lip  surface  close  to  it. 

There  are  many  phenomena  which  indicate  this  tearing 
action  of  the  tool.  For  example,  it  is  an  everyday  occurrence 
to  see  cutting  tools  which  have  been  running  close  to  their 
maximum  speeds  and  which  have  been  under  cut  for  a  con- 
siderable length  of  time,  guttered  out  at  a  little  distance  back 
of  the  cutting  edge,  as  shown  in  Fig.  8.  The  wear  in  this 
spot  indicates  that  the  pressure  of  the  chip  has  been  most 
severe  at  a  little  distance  back  from  the  edge. 

Still  another  manner  in  which  in  many  cases  the  tearing 
action  of  the  tool  is  indicated  is  illustrated  in  Fig.  4.  in  which 
a  small  mass  of  metal  is  shown  to  be  stuck  fast  to  the  lip 
surface  of  the  tool  after  it  has  completed  its  work  and  been 
removed  from  the  lathe.  When  broken  off,  however,  and 
carefully  examined,  this  mass  will  be  found  to  consist  of  a 
great  number  of  small  particles  which  have  been  cut  or 
scraped  off  of  the  forging,  as  above  described,  by  the  cutting 
edge  of  the  tool.  They  are  then  pressed  down  into  a  dense 
little  pile  of  compacted  particles  of  steel  or  dust  stuck  to- 
gether and  to  the  lip  surface  of  the  tool  almost  as  if  they 
had  been  welded.  In  the  case  of  the  modern  high  speed  tools, 
when  this   little  mass  of  dust  or   particles   is   removed   from 


the  upper  surface  of  the  tool,  the  cutting  edge  will  in  most 
cases  be  found  to  be  about  as  sharp  as  ever,  and  the  lip  sur- 
face adjacent  to  it  when  cjosely  examined  will  show  in  many 
cases  the  scratches  left  by  the  emery  wheel  from  the  original 
grinding  of  the  tool. 

With  roughing  tools  made  from  old-fashioned  tempered  steel, 
however,  and  which  have  been  speeded  close  to  their  "stan- 
dard speeds,"  in  most  cases  after  removing  this  "dust  pile" 
from  the  lip  surface,  the  cutting  edge  of  the  tool  will  be  found 
to  be  distinctly  rounded  over.  And  in  cases  where  the  tool 
has  been  cutting  a  very  thick  shaving,  the  edge  will  be  very 
greatly  rounded  over,  as  shown  in  the  enlarged  view  of  the 
nose  of  a  tool  in  Fig.  9. 

Nature  of  Wear  on  Tools  Depends  upon  whether  it  has  been 
Chiefly  Caused  by  Heat. 

The  appearance  of  tools  which  are  worn  down  so  as  to  re- 
quire regrinding  differs  widely  according  to  whether  or  not 
the  heat  produced  by  the  pressure  of  the  chip  has  been  the 
chief  cause  of  wear;  and  according  to  the  part  which  heat  has 
played  in  producing  the  wear,  worn  out  tools  may  properl>» 
be  divided  into  three  classes. 

The  First  Class. — Tools  in  which  the  heat,  produced  by  the 
pressure  of  the  chip,  has  been  so  slight  as  to  have  had  no 
softening  effect  upon  the  surface  of  the  tool. 

The  Second  Class. — Tools  in  which  the  heat  only  slightly 
softens  the  surface  of  the  tool  during  the  greater  part  of  the 
time  that  it  is  cutting,  while  during  the  latter  part  of  the 
time  heat  is  the  chief  cause  of  wear  because,  as  described  In 
the  third  class,  it  greatly  softens  the  lip  surface  under  press- 
ure of  the  chip. 

The   Third   Class. — Tools   in   which   the  heat  has  been   so 


great  as  to  soften  the  lip  surface  of  the  tool  beneath  the  chip 
almost  at  once  after  starting  the  cut,  and  in  which,  therefore, 
heat  has  played  the  principal  part  in  the  wear  of  the  tool. 

In  the  first  class,  in  which  heat  plays  no  part  in  the  wear 
of  tools,  all  tools  (whether  made  from  carbon  tempered  steel, 
or  from  the  old  style  self-hardening  steel,  or  from  the  modern 
treated  tools)  wear  in  about  the  same  manner.  Namely,  the 
lip  surface  just  back  of  the  cutting  edge  is  slowly  rubbed  or 
worn  or  ground  down  through  the  friction  of  the  chip,  as 
shown  in  Fig.  7. 

As  the  surface  of  the  tool  through  the  long  rubbing  of  the 
chip  becomes  slightly  roughened,  the  tool  wears  away  some- 
what more  rapidly,  but  the  increase  in  the  rapidity  of  wear 
is  in  this  case  by  no  means  marked. 

On  the  other  hand,  tools  which  wear  according  to  the  third 
class  begin  to  distinctly  deteriorate  within  from  one  to  three 
minutes  after  the  chip  has  started  to  cut,  depending  upon  the 
length  of  time  required  for  the  friction  of  the  chip  to  raise 
the  tool  from  its  normal  cold  state  to  the  high  temperature 
which  corresponds  to  the  combination  of  pressure  and  speed 
which  produces  the  heat.  And  the  moment  the  nose  of  the 
tool  has  reached  a  degree  of  heat  at  which  the  metal  under 
the  chip  becomes  distinctly  soft,  the  wear  then  proceeds  with 
great  rapidity.  Sometimes  after  arriving  at  a  certain  degree 
of  softness,  the  heat  remains  approximately  constant,  and  the 
wear  upon  the  tool  continues  at  a  uniformly  rapid  rate  until 
a  comparatively  deep  groove  or  gutter  has  been  worn  into  the 
lip  surface.  At  other  times  after  the  lip  surface  of  the  tool 
begins  to  soften,  it  appears  to  become  rougher  and  cause  a 
still  greater  amount  of  friction  and  heat,  in  which  case  the 
wear  of  the  tool  proceeds  at  an  increasingly  rapid  rate,  and 
the  tool  is  soon  destroyed.  There  are  rare  instances  in  which 
after  the  rapid  wear  has  started,  the  friction  between  the 
chip  and  the  tool,  for  some  unaccountable  reason,  appears  to 
become  less  and  the  tool  slightly  cools  down.  Cases  have 
come  under  the  observation  of  the  writer  in  which  tools  which 
had  been  running  with  their  noses  at  a  visible  dark  red  heat, 
cooled  off  to  such  an  extent  that  the  chip  which  had  been 
very  dark  blue  in  color  changed  to  a  color  but  slightly  darker 
than  a  brown.  This  indicated  a  very  marked  diminution  in 
friction,  although  the  cutting  speed  was  maintained  at  a  uni- 
form rate  throughout.  This  case,  however,  is  of  rare  occur- 
rence. 

While  a  deep  groove  worn  by  the  chip  is  a  characteristic  of 
wear  of  the  third  class,  by  no  means  all  of  the  tools  in  this 
class  wear  into  a  deep  groove.  Most  of  them  give  out  before 
the  groove  has  had  time  to  wear  deep.  After  wear  of  the 
third  class  has  started,  tools  will  generally  be  completely 
ruined  in  a  time  varying  from  20  seconds  to  15  minutes,  and 
the  time  which  elapses  between  the  softening  of  the  lip  sur- 
face and  the  final  ruining  of  the  tool  is  exceedingly  irregular. 
One  of  two  tools — which  have  been  proved  through  standard- 
ization to  be  uniform  within,  say.  1  to  2  per  cent,  may  give 
out  within  one  minute  after  this  action  starts,  while  the  other 
may  last  15  minutes.  On  the  other  hand,  occasional  lots  of 
tools  are  found  which,  after  having  been  proved  uniform 
through  standardization,  will  last  under  this  softening  speed 
for  approximately  the  same  length  of  time. 

Reason  for  Adopting  a  Standard  Test  Period  of  Twenty 
Minutes. 

It  is  this  irregularity  in  the  ruining  time  of  tools  belonging 
to  the  third  class  which  has  led  us  to  adopt  a  trial  period  of 
20  minutes  as  being  the  shortest  ruining  time  from  which  it 
is  safe  to  draw  any  correct  scientific  conclusions  from  tests  in 
the  art  of  cutting  metals. 

A  cutting  speed  which  causes  the  tool  to  be  ruined  In  a 
shorter  period  than  20  minutes  is  accompanied  by  such  a  high 
degree  of  heat  as  to  produce  irregularity  in  the  ruining  time; 
on  the  other  hand,  a  speed  which  ruins  at  the  end  of  20  min- 
utes is  accompanied  by  that  degree  of  heat  at  which  tools, 
generally  speaking,  can  be  depended  upon  to  wear  uniformly. 
In  other  words,  it  represents  the  degree  of  heat  at  which  a 
lot  of  uniform  tools  will  all  give  out  at  about  the  same  time. 

Economical  Cutting  Speeds. 
Cutting  speeds  which  are  sufficiently  slow  to  cause  the  tool 
to  wear  as  described  in  the  first  class  are  entirely  too  slow 
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for  economy.  On  the  other  hand,  tools  when  run  at  the  high 
cutting  speeds  which  produce  wear  of  the  third  class  last  so 
short  a  time  that  these  high  speeds  are  entirely  out  of  the 
question  for  daily  shop  use. 

It  is  then  with  cutting  speeds  causing  wear  of  the  second 
class  that  we  are  chiefly  concerned;  as  it  is  within  this  range 
of  cutting  speeds  that  almost  all  roughing  tools  in  every  day 
use  should  be  run  for  maximum  all-round  economy.  Cutting 
speeds  of  this  class  are  referred  to  as  "economical  speeds"  or 
"most  economical  speeds."  Our  e.xperiments,  therefore,  have 
been  practically  confined  to  a  study  of  cutting  speeds  of  the 
second  class. 

A  cutting  speed  which  will  cause  a  given  tool  to  be  ruined 
at  the  end  of  80  minutes  is  about  20  per  cent  slower  than  the 


run  at  their  "economical"  or  "standard"  speeds,  pass  through 
the  following  characteristic  phases  as  they  progress  toward 
the  point  at  which  they  are  finally  ruined:  "Rounding  of  the 
cutting  edge,"  "mounting  of  the  steel  upon  the  lip,"  and  the 
"rubbing  away  beneath  the  cutting  edge";  but  it  will  be  under- 
stood of  course  that  all  progress  simultaneously,  although 
each  of  these  phenomena  may  be  separately  considered. 

Long  before  the  tool  is  ruined  the  fine  particles  of  steel  or 
dust  scraped  off  by  the  cutting  edge  begin  to  weld  or  stick  to 
the  lip  of  the  tool  and  mount  upon  it  sometimes  from  1/16 
inch  to  Vi  inch  in  height,  as  shown  in  Fig.  4. 

As  stated  above,  in  the  case  of  modern  high-speed  tools,  the 
damage  caused  to  the  tool  through  the  action  of  cutting  is 
confined  almost  entirely  to  the  lip  surface  of  the  tool.     Doubt- 


Fig  4. 


Fig.  5. 


Fig.  6. 


cutting  speed  of  the  same  tool  if  it  were  to  last  20  minutes. 
On  the  whole,  we  have  concluded  it  is  not  economical  to  run 
roughing  tools  at  a  cutting  speed  so  slow  as  to  cause  them  to 
last  for  more  than  one  and  one-Jialf  hours  without  being  re- 
ground. 

Some  of  the  Characteristic  Points  of  Difference  in  the  Wear 

of  Carbon  Steel  Tempered  Tools  and  Tools  Made 

from  Old-fashioned  Self-hardening  Steel   as 

Compared  with  Hig-h-speed  Steel. 

With   carbon   steel   tempered    tools   at   standard   speeds   the 

cutting  edge  begins  to  be  injured  almost  as  soon  as  the  tool 


starts  to  work,  and  is  entirely  rounded  over  and  worn  away 
before  the  tool  finally  gives  out,  but  the  tool  works  well  in 
spite  of  its  cutting  edge  being  damaged.  While  with  high- 
speed tools  at  standard  speeds,  the  cutting  edge  remains  in 
almost  perfect  condition  until  just  before  the  tool  gives  out, 
when  even  a  very  slight  damage  at  one  spot  on  the  cutting 
edge  will  usually  cause  the  tool  to  be  ruined  in  a  few  revolu- 
tions. 

Carbon   tempered  tools  and  also,  to  a   considerable   extent, 
the  old-fashioned  self-hardening  tools  (such  as  Mnshet),  when 


less  also  the  metal  right  at  the  cutting  edge  of  the  tool  re- 
mains harder  than  it  is  directly  under  the  center  of  pressure 
of  the  chip,  because  the  cutting  edge  is  next  to  and  constantly 
rubs  against  the  cold  body  of  the  forging,  and  is  materially 
cooled  by  this  contact. 

Whether  the  lip  surface  be  ground  away  at  high  speeds  or 
at  slower  speeds,  the  nose  of  the  tool  is  generally  "ruined"  in 
a  very  short  time  after  the  cutting  edge  has  been  so  damaged 
that  it  fails  to  scrape  off  smoothly  even  at  one  small  spot  the 
rough  projections  which  have  been  left  on  the  body  of  the 
forging  by  tearing  away  the  chip.  The  moment  the  body  of 
the  forging  begins  to  rub  against  the  clearance  flank  of  one  of 
these  high-speed  tools  at  or  just  below  the  cutting  edge,  even 
at  one  small  place,  the  friction  at  this  point  generates  so  high 
a  heat  as  to  soften  the  tool  very  rapidly.  After  a  compara- 
tively few  revolutions,  the  cutting  edge  and  fiank  of  the  tool 
beneath  it  will  be  completely  rubbed  and  melted  away,  as 
shown  in  Fig.  5.  A  fool  which  was  still  in  "fair"  condition 
when  removed  from  the  lathe  although  showing  some  slight 
signs  of  ruining  is  shown  in  Fig.  6. 

The  above  characteristic  of  holding  their  cutting  edges  In 
practically,  perfect  condition  while  running  at  economical 
speeds  up  to  the  ruining  pomt  is  a  valuable  property  of  the 
high-speed  tools,  since  it  insures  a  good  finish,  and  the  mainte- 
nance throughout  the  cut  of  the  proper  size  of  the  work,  with- 
out the  constant  watchfulness  required  on  the  part  of  the 
operator  in  the  case  of  old  slow-speed  tools  with  their  rounded 
and  otherwise  injured  cutting  edges,  which  when  run  at 
economical  speeds  were  likely  at  any  minute  to  damage  the 
fuiish  of  the  work.  But  when  one  of  these  high-speed  tools 
is  nearing  its  ruining  point,  a  very  trifling  nick  or  break  in 
the  line  of  the  cutting  edge  will  be  at  once  noticed  by  its 
making  a  very  small  but  continuous  scratch,  projecting  ridge, 
or  bright  streak,  on  the  flank  of  the  forging,  that  is,  upon 
that  part  of  the  forging  from  which  the  spiral  line  of  the 
chip  has  just  been  removed,  thus  warning  the  operator  of  the 
impending  breakdown  of  the  tool. 
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STRENGTH  OF  BOILER  JOINTS. 

L.  A.  A. 

The  calculation  of  the  strength  of  a  boiler  is  not  a  difficult 
operation.  The  main  question  is  that  of  the  boiler  seams. 
The  maximum  working  pressure  is  generally  the  first  thing 
known  or  given.  The  inner  diameter  of  largest  course  is 
easily  found,  or  is  determined  by  the  amount  of  steam  needed. 
Now  we  will  need  to  measure,  or  obtain,  the  thickness  of 
boiler  plate  to  be  used.  Let  the  pressure  be  given  as  200 
pounds  per  square  inch,  and  the  radius  as  29  inches.  The 
tensile  strength  of  boiler  plate  varies  considerably  and  can 
only  be  known  accurately  by  trial  of  test  pieces.  In  the  case 
we  are  to  work  out  let  us  assume  55,000  pounds  per  square 
inch  for  good  steel  plate.  A  suitable  factor  of  safety  to 
assume  at  the  outset,  is  6,  when  figuring  on  solid  plate  which 
has  not  been  weakened  by  rivet  holes.  Using  the  well  estab- 
lished formula. 

Tensile  strength 

X  thickness  =  pressure  X  radius 

Factor 

/. 
or  —  X  t  =  PR,  that  is, 
F 

P  X  RXF 

i  = 


200  X  29  X  6 


=  0.632. 


1    RIVETS 
Triple-riveted  Butt  Joint. 

With  these  values  we  will  have  a  %-inch  plate.  Let  us  take 
for  example,  a  boiler  having  the  seam  shown  in  the  cut,  which 
Is  a  triple  riveted  butt  joint  for  %-inch  plate  (a  longitudinal 
joint  recommended  by  the  Hartford  Steam  Boiler  Inspection 
and  Insurance  Co.). 

Inside  radius  of  largest  course  in  shell  =  K  ^  29  inches. 

Maximum  boiler  pressure  =  P  =:  200  pounds. 

Thickness  of  boiler  shell  ^  t  ^  %  inch. 

Diameter  of  driven  rivets — (same  as  rivet  holes)  =:(J  = 
1  1/16  inch. 

Area  of  rivet  holes  =:  A. 

Pitch  of  outer  row  of  rivets  in  seam  =  p  :=:  7%  inches. 

Number  of  rivet  shears  in  length  of  seam  "p"  ^  n  ^=  9. 

Tensile  strength  of  plate  ^/,  =  55,000  pounds  per  sq.  in. 

Shearing  strength  of  rivets  ^  /s  =  38,000  pounds  per  sq.  in. 

First,  we  will  find  the  efficiency  of  the  seam  for  tearing,  that 
is.  the  strength  of  plate  left  when  rivet  holes  are  taken  out  of 
distance  "p,"  the  pitch,  compared  to  the  solid  plate  which 
would  be  1.  This  is  found  by  using  tables  of  efficiency  of 
seam  (see  Supplement)  directly: 

p  —  d 

E  = =  0.863. 

P 
Now  we  will  proceed  to  find  the  two  factors  of  safety;  one 
for  tearing  the  plate  and  the  other  for  shearing  the  rivets. 
Factor  of  safety  (tearing)  =  Ft 

Ex  (f,X  t)*       .863X34,375 
Using  the  formula.  Ft  = = =  .5.  u 


PX  R 
Factor  of  safety  (shearing  rivets)  =  F^ 

nXA  Xf. 
Using  the  formula,  F^  — 


200  X  29 


303,251 


PxRXp        200  X  29  X  71 


*  From  table  of  Boiler  Calculation  (see  supplement)  we  get  (/t  X  /)  =  34,375 
using  55,000  tor  new  steel  plate  and  the  given  thickness  of  plate  "t"  =  {. 


From  table  showing  shearing  resistance  of  rivets  (see  Sup- 
plement), we  get  the  total  product,  n  X  A  X  f  s=  303,231. 

It  will  be  seen  from  the  above  that  the  seam  is  strongest 
in  the  strength  of  rivets,  as  the  factor  is  6.74  compared  to 
5.11.  which  is  the  factor  of  safety  on  the  tearing  of  the  plate. 
Now  as  5  is  an  ample  factor  of  safety  in  ordinary  boilers  in 
new  work,  we  can  rest  assured  as  to  the  safety  of  this  boiler. 

When  the  water  to  be  used  is  liable  to  corrode  the  boiler  it 
is  customary  to  take  off  1/16  inch  from  t  and  allow  for  this. 
Plotting  from  these  tables  will  give  curves  which  are  very 
valuable  on  account  of  enabling  the  designer  to  obtain  results 
intermediate  between  those  on  tables. 

Referring  to  the  table  on  rivets  (see  Supplement)  it  will 
be  noted  that  38,000  was  jised  as  shearing  strength  of  rivets. 
This  is  a  fair  average  for  good  wrought  iron  rivets.  A  thumb 
rule  of  making  the  rivets  twice  the  size  of  plate,  in  our  ex- 
ample would  give  us  1%-inch  rivets,  but  it  will  be  seen  that 
1-inch  rivets  are  ample,  and  are  enough  to  give  a  large  factor 
of  safety.  The  rivet  holes  are  generally  made  1/16  inch 
larger  than  the  rivet  to  be  used,  and  as  the  rivet  fills  the  hole 
after  being  driven,  the  size  of  the  hole  is  used  in  the  calcula- 
tion table.  An  efficiency  of  seam  of  0.85  or  over  is  desirable 
if  possible,  but  this  alone  does  not  determine  the  strength  of 
a  boiler,  and  this  quantity  is  often  allowed  smaller,  according 
to  style  of  seam  used. 

[The  procedure  here  outlined  is  a  good  one  for  determining 
the  dimensions  of  a  proposed  joint,  but  the  joint  thus  deter- 
mined should  still  be  tested  for  strength  by  other  methods  of 
failure  than  the  two  just  given.  Shearing  at  the  outer  row 
of  rivets  and  tearing  at  the  middle  row  may,  for  instance, 
give  a  lower  factor  of  safety  than  tearing  at  the  outer  i-ow. — 
Editor.] 

*  *     * 

A  system  of  standards  is  the  order  of  modern  life,  and  in 
many  directions  standards  are  convenient  if  not,  in  some 
cases,  indispensable.  We  have,  for  instance,  standard  gages 
for  railways  and  tramways,  standard  threads  for  various 
screws,  and  so  on.  But  there  are  still  some  directions  in 
which  the  need  of  a  standard  is  not  only  indicated  but  is 
urgent.  The  desirability,  for  example,  of  standardizing  the 
steps  of  all  staircases  is  seen  in  the  fact  that  so  often  a  fall 
on  the  staircase  is  due  to  the  irregularity  in  the  height  of  the 
steps.  A  common  cause  of  accident  on  the  staircase  is  the 
kicking  of  the  edge  of  a  stair  when  ascending.  In  descending, 
also,  an  irregularity  in  one  step  may  easily  upset  the  equi- 
librium of  a  person.  Yet  how  many  staircases  are  construct- 
ed absolutely  alike  as  regards  the  height  of  the  steps?  We 
should  say  very  few;  and  not  only  is  there  little  uniformity 
existing  between  different  staircases  but  the  steps  themselves 
in  the  same  staircase  are  often  irregular.  Staircases  and  the 
steps  in  them  should  be  standardized;  there  should  be  uni- 
formity of  height  and  breadth,  and  in  regard  to  the  latter 
there  should  be  room  enough  on  the  step  to  accommodate  the 
whole  foot  from  toe  to  heel,  so  that  there  is  no  undue  call  on 
the  energies  when  ascending,  as  by  going  on  tiptoe,  so  to 
speak,  or  any  feeling  of  insecurity  when  descending  by  reason 
of  there  only  being  room  for  the  heel.  Even  in  dark  places 
the  staircase,  if  standardized,  would  be  more  safely  negotiated 
than  a  well-illuminated  but  irregular  stairway.  The  perils  of 
an  ordinary  ladder  would  be  enormously  increased  if  the 
rungs  were  placed  at  irregular  intervals. — Lancet. 

*  *     * 

A  remarkable  improvement  in  incandescent  electric  lamps 
is  reported  to  have  been  made  by  Prof.  H.  C.  Parker  and  Mr. 
Walter  G.  Clark  of  Columbia  University,  New  York.  The  new 
lamp  is  claimed  to  have  from  three  to  four  times  the  efficiency 
of  the  ordinary  incandescent  lamp  using  a  simple  carbon  fila- 
ment. The  filament  is  a  compound  structure  with  a  carbon 
filament  as  its  base  on  which  are  deposited  other  materials 
including  silicon;  it  is  called  "helion,"  because  its  spectrum 
is  similar  to  that  of  the  sun.  It  is  also  claimed  that  the  new 
filament  of  the  new  lamp  will  last  nearly  twice  as  long  as  the 
carbon  filament,  giving  as  high  as  1.270  hours  service  and  an 
average  of  about  1,000  hours  service  before  failure.  An  effi- 
ciency of  1  watt  per  candlepower  hour  has  been  reached  with 
the  helion  filament  lamp.  The  ordinary  16  candlepower  incan- 
descent lamp  requires  from  50  to  54  watts  as  against  say  16 
watts  for  the  new  lamp. 


February,  1907. 


MACHINEKY. 


331 


FINISHING  CUTS  WITH  HIGH-SPEED  STEEL. 

ROBERT  GRIMSHAW. 

At  a  meeting  of  the  Hanover  section  of  the  German  Engi- 
neers' Society,  I  made  the  remarlj,  in  speaVcing  upon  a  very 
interesting  paper  hy  Prof.  Hermann  Fischer,  that  my  experi- 
ence with  the  new  high-speed  steels  went  to  show  that,  while 
they  would  rough  out  about  three  to  five  times  as  fast  as  the 
carbon  steels,  they  were  not  to  be  recommended  either  for 
finishing  cuts  on  the  lathe,  or  for  milling  cutters;  and  that 
my  own  rather  expensive  experience  was  backed  up  by  the 
results  obtained  by  others  in  Germany.  This  remarli  was 
simply  laughed  at  by  the  author  of  the  paper  in  question;  and 
the  chief  engineer  of  the  Egestorff  Works  agreed  with  the 
learned  professor  that  the  new  steels  did  first-class  work  in 
lathe  finishing  and  in  milling.  In  order  to  fortify  myself 
in  the  premises  I  wrote  to  a  number  of  leading  German  ma- 
chine builders,  noted  for  turning  out  good  work  and  plenty 
of  it,  and  asked  tor  their  experience  in  the  matter.  Their 
testimony  coincides  without  exception  with  my  own,  and  I 
take  pleasure  in  giving  abstracts  therefrom  as  an  interesting 
contribution  to  the  literature  of  the  subject. 

It  should  hardly  be  necessary  to  say  that  the  reason  why 
we  should  not  expect  proportionately  as  good  work  in  finish- 
ing as  in  roughing  Is  that  the  new  steels,  almost  without 
exception,  require  to  be  almost,  if  not  quite,  red  hot,  in  order 
that  their  molecules  may  arrange  themselves  in  mechanical 
grouping  or  in  chemical  combination  so  as  to  give  the  maxi- 
mum hardness,  and  that  in  consequence  of  the  high  speed  re- 
quired to  get  this  temperature,  and  their  tearing  rather  than 
cutting  action,  the  surfaces  obtained  are  not  so  smooth  as 
those  got  with  the  carbon  steels. 

The  experiments  of  Prcf.  Haussner,  of  Brunn,  go  to  show 
that  a  slight  increase  in  specific  power  required  to  produce 
turnings  accompanies  an  increase  in  the  speed  of  cutting;  and 
this  is  at  once  the  cause  of  the  new  tools  getting  hot  when 
roughing,  and  the  reason  why  they  cut  so  fast.  But  in  finish- 
ing on  the  lathe  or  planer,  there  is  less  heat  developed  than 
in  roughing.  In  milling,  there  is,  in  the  first  place,  no 
machine  that  will  give  the  speed  required  to  make  the  tool 
red  hot;  and  in  the  second  place  the  weight  and  cross-section 
of  the  body  of  the  mill,  in  proportion  to  the  cutting  portion 
proper,  is  so  great  that  in  any  case  only  slight  heat  devel- 
oped by  the  work  is  rapidly  carried  away  from  the  point  of 
application  of  the  cutter.  Further,  the  teeth  are  not  con- 
stantly at  work,  as  is  the  case  with  the  point  of  a  lathe  tool; 
and  each  tooth  has  a  chance  to  cool  off  "between  bites."  This 
being  the  case,  we  have  not  the  combination  of  circumstances 
tending  to  produce  that  high  temperature  of  the  cutting  point, 
or  points,  necessary  in  the  case  of  the  new  steels  to  do  fast 
work.  In  a  paper  before  the  American  Society  for  Testing 
Materials,  Mr.  Metcalf  said  in  effect  (I  quote  from  memory): 
"As  far  as  we  know,  the  users  of  high-speed  steel  have  not 
been  able  to  make  tools  that  will  finish  satisfactorily;  there- 
fore, they  use  for  this  purpose  carbon-steel  tools,  after  they 
have  done  the  heavier,  rougher  work  with  the  high-speed 
steels." 

But  to  get  down  to  the  promised  testimony  of  German  tool 
manufacturers  and  machine  builders: 

The  Zahnraderfabrik,  formerly  Job.  Renk,  Augsburg, 
writes:  "We  have  had  the  best  of  results  with  the  new  steels 
in  milling,  planing,  and  turning;  for  finishing  on  the  lathe 
high-speed  steel  is  not  at  all  necessary.    These  are  our  results: 

CUTTING  FEEDS  AND  SPEEDS  FOB  HIGH  SPEED  STEEL. 


Material. 

Cutting  Speed 

PER  MIN. 

FEED. 

Depth 
OF  Cut. 

Meters       Feet  * 

Milli- 
meters. 

Inches. 

Milli- 
meters. 

Inches. 

Cast  Iron  (with- 
out skin) 

Cast  Iron  (with 

9         39.53 

8  36.34 
11         36.08 

9  39.52 

2 
3 
1.5 

1  to  1 . 0 

.079 
.079 

.058 

.0394 
to  .058 

6 
5 
6 
5 

.236 
.197 
.236 
.197 

S.M.  Steel  (with- 
out skin) 

Steel    Casting 
(with  skin). . , 

*  All  equivalents  in  British  units  added  by  the  author. 


"The  above  cutting  speeds  are  about  twice  as  great  as  with 
the  ordinary  steel.  Our  machines  do  not  permit  of  taking 
heavier  cuts,  and  for  the  same  reason  we  could  not  attain 
higher  speeds." 

De  Fries  &  Co.,  Diisseldorf,  say:  "The  rapid  steels  are  used 
by  us  only  for  roughing,  while  fitted  surfaces  are  ground." 
They  also  say,  in  reference  to  the  speeds  attained  in  roughing 
when  the  machine  is  suitable  for  the  work,  that  these  depend 
upon  the  hardness  and  toughness  of  the  material  being  cut, 
upon  the  feed,  etc.,  and  vary  from  6  to  30  meters  (19.68  to 
9S.4  feet)   per  minute. 

The  Vereinigte  Schmirgel-  und  Maschinen-Fabriken,  Hain- 
holz  near  Hanover,  write  in  very  great  detail: 

"We  introduced  the  self-hardening  steels  in  our  works  about 
a  year  and  a  half  ago,  for  lathes  and  planers.  In  order  to  get 
the  best  results  we  tried  eight  different  makes.  The  principal 
materials  worked  are  cast  iron  and  ingot  iron.  In  the  case 
of  gray  iron  the  crust  made  a  great  difference.  The  high-speed 
steel  does  not  stand  up  to  its  work  on  the  skin  any  better 
than  the  ordinary  steel.  In  order  to  get  good  results,  the  skin 
must  be  taken  off  at  the  same  time  with  the  rest.  As  in  a 
paying  works  it  does  not  do  to  remove  much  material,  say, 
for  small  pieces  2  to  3  millimeters  (0.08  to  0.118  inch),  for 
larger  work  4  to  6  millimeters  (0.16  to  0.236  inch)  it  must 
be  understood  that  at  times  the  tool  must  work  on  the  crust, 
too.  For  average  gray  iron  with  a  depth  of  cut  of  about 
5  millimeters  (0.197  inch)  our  maximum  cutting  speed  is 
from  13  to  15  meters  (42.6  feet  to  49.2  feet)  ;  with  harder  cast 
iron,  10  to  12  meters   (32.8  to  39.4  feet). 

"The  maximum  work  attainable  can  be  got  in  one  of  two 
ways:  either  by  low  cutting  speed  and  heavy  feed,  or  by  high 
cutting  speed  and  less  feed.  The  first  seems  the  better  way. 
As  far  as  the  working  of  Bessemer  steel  and  castings  is  con- 
cerned, the  limits  lie  higher.  For  us,  the  figures  are  as 
follows: 

"Ingot  iron,  unforged.  20  to  24  meters  (65.6  to  78.72  feet); 
ingot  iron,  forged,  IS  to  20  meters  (59  to  65.6  feet);  ingot 
steel,  20  to  30  meters  (65.6  to  98. 4  feet);  crucible  steel,  5  to  7 
meters  (16.4  to  22.96  feet),  according  to  depth  of  cut  and  feed. 

"By  reason  of  the  heavy  work  that  the  high-speed  steel  has 
to  do,  the  heat  of  friction  comes  unpleasantly  into  the  fore- 
ground; this  being  manifested  by  heavy  pressure  on  the  lathe 
centers.  There  are  also  limits  set  to  the  cutting  speed  on 
long  thin  shafts,  by  reason  of  the  bending  of  the  work-piece. 
When  remarkably  high  cutting  speeds  are  given  in  circulars 
and  examples  of  work  done,  it  is  to  be  understood  that  these 
refer  to  roughing  cuts,  such  as  are  usual  in  steel  works.  In 
machine  building,  however,  accuracy  is  demanded;  that  is,  as 
exact  a  surface  as  possible.  If  we  finish  at  high  speeds,  chat- 
tering occurs,  despite  all  precautions.  And  in  practice,  that 
means  a  rough  surface. 

"Outside  of  this,  however,  the  self-hardening  steel  is  at  a 
disadvantage  in  contrast  with  the  ordinary.  As  has  been 
shown  often,  as  for  instance  in  'Stahl  und  Eisen,'  No.  10,  of 
1904,  the  chips  or  turnings  are  not  removed  by  the  cutting 
edge  proper,  but  torn  off  under  heavy  pressure.  This  neces- 
sarily yields  a  rough  surface.  If,  however,  we  finish  at  the 
ordinary  speeds,  such  as  are  right  for  the  ordinary  steel,  say 
5  to  7  meters  (16.4  to  22.96  feet),  the  surface  will  be  smooth. 
The  self-hardening  steel  can  here  hardly  claim  precedence 
over  the  ordinary.  It  is  noteworthy  that  H.  Wohlenberg  of 
Hanover  says  in  his  circular  of  lathes  with  triple  backgears: 
'For  roughing  cuts  at  high  speeds  with  fast-cutting  steels  and 
for  finishing  cuts  with  ordinary  steel.'  In  our  workshops  the 
fast-cutting  steels  are  used  almost  exclusively  for  roughing, 
and  at  the  speeds  suited  to  each  material;  above  all  for  the 
skin  of  castings. 

"For  all  that,  the  introduction  of  high-speed  steel  is  of 
enormous  importance.  There  are  materials  that  cannot  be 
worked  at  all  with  ordinary  steel.  Now  we  use  these  new 
steels  at  moderate  speeds.  This  is  true  of  boring  and  planing. 
A  great  evil  is  the  high  price,  5  to  7  marks  per  kilogram 
(55  to  77  cents  per  pound  avoirdupois).  But  this  can  be 
partly  eliminated  by  the  use  of  toolholders,  much  to  the  dis- 
pleasure of  the  steel  dealers.  With  us,  the  welded  tools  are 
much  liked,  especially  by  the  planer  hands. 

"As  regards  the  grinding  of  the  high-speed  steel,  the  circu- 
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!ars  always  say  'grind  only  wet.'  That  is  not  right.  As  you 
know,  in  grinding,  hair-cracks  easily  occur,  which  under  cer- 
tain circumstances  can  lead  to  trouble.  We  grind  only  on 
emery  wheels.  If  in  wet  grinding  the  tool  is  pressed  a  little 
too  hard  against  the  disk,  the  cooling-water  does  not  reach 
the  place  of  contact,  but  flows  over  the  edge  of  the  tool,  so 
that  the  latter  is  cooled  in  front  and  heated  strongly  on  the 
back,  which  gives  rise  to  hair-cracks.  If,  however,  the  grind- 
ing is  done  on  a  dry  wheel,  the  steel  will  be  heated  uniformly; 
this  will  not  injure  it,  provided  the  temperature  does  not  get 
too  high.  It  is  therefore  better  to  grind  these  tools  care- 
fully on  a  dry  wheel.  In  general,  we  can  say  that  the  self- 
hardening  steels  have  made  themselves  much  liked  by  the 
workmen,  although  at  first  they  fought  against  them  tooth 
and  nail." 

Korting  Bros,  of  Kortingsdorf  near  Hanover,  a  firm  of 
world-wide  reputation,  say:  "We  have  gone  back  from  a  for- 
merly quite  liberal  purchase  of  high-speed  steel,  because  we 
found  that  most  of  our  lathes  were  too  weak  for  them.  For 
our  large  lathes,  on  which  crank-shafts  and  connecting-rods 
are  turned,  we  get  the  material  from  the  steel  works  already 
roughed,  and  when  in  finishing  we  let  the  lathe  run  at  the 
speeds  called  for  by  the  fast-cutting  steels,  in  most  cases  the 
proportionately  long  shaft  chatters  so  that  a  smooth  and 
round  surface  is  not  to  be  obtained.  Also,  connecting-rods 
get  warm  very  easily,  and  twist.  For  this  reason  we  use 
in  our  shops  the  high-speed  steel  for  finishing  only  because 
we  have  it  on  hand.  In  our  opinion  fast-cutting  steel  can 
only  be  used  to  advantage  for  roughing,  and  on  sufficiently 
strong  lathes. 

"We  are  about  to  try  high-speed  steel  for  milling  cutters; 
our  experiments  are,  however,  not  yet  ended.  For  drills  this 
steel  is  only  practical  where  there  are  heavy  fast-running 
machines. 

"In  general,  we  believe  that  at  first  there  was  more  high- 
speed steel  used  than  was  economical.  This  is  confirmed  by  the 
agents  of  the  steel  works,  who  have  told  us  that  there  is  al- 
ready an  over-production,  and  that  the  sale  of  fast-cutting 
steel  is  not  so  heavy  as  the  steel  works  at  first  expected." 

Fr.  Stolzenberg  &  Co.,  manufacturers  of  fine  gears.  Berlin, 
say: 

"We  have  the  experience  in  our  works,  that  the  different 
high-speed  steels  for  lathe  work  and  milling  are  but  little 
suited  for  finishing,  and  especially  for  work  with  light  cuts, 
because  the  surfaces  obtained  thereby  look  less  neat  than 
those  obtained  with  tools  of  the  ordinary  quality  of  steel.  For 
roughing  out,  where  the  appearance  of  the  surfaces  worked 
makes  no  difference,  these  steels  offer,  naturally,  great  ad- 
vantages." 

It  is  to  be  remembered  that  Mr.  Mould  told  the  American 
Master  Mechanics'  Association  (I  quote  again  from  memory) 
that  although  high-speed  steel  costing  65  cents  a  pound  often 
replaced  to  advantage  low-grade  carbon  steel  at  10  cents,  the 
saving  in  comparison  with  ordinary  steel  at  16  cents  was  not 
so  great. 

In  the  use  of  milling  cutters  and  reamers  with  heavy  cen- 
tral portions  there  is  no  trouble  as  regards  conducting  away 
the  heat,  because  the  central  portions  are  usually  of  large 
enough  cross-section  to  carry  away  all  the  heat.  Here,  how- 
ever, there  is  a  very  great  inconvenience — too  little  room  for 
the  chips.  This  is  at  any  rate  the  case  where  the  usual  num- 
ber of  cutting  edges  is  employed.  This  is,  of  course,  reme- 
diable by  having  fewer  cutting  edges  and  more  space  be- 
tween them.  When  the  time  saved  in  using  the  new  steels  is 
very  short,  as  is  the  case  where  they  do  not  work  at  the 
high,  that  is,  the  roughing,  speeds,  the  saving  by  their  use 
is  confined  to  that  owing  to  their  greater  durability.  When 
the  time  necessary  to  do  the  actual  cutting  is  short  in  com- 
parison to  that  required  to  chuck  the  pieces,  the  saving  by 
the  use  of  the  new  steels  is  again  reduced  to  little  more  than 
that  due  to  their  greater  durability. 

Gledhill  says  in  the  Iron  Trade  Review  that  in  many 
cases  the  new  steels  are  not  so  good  for  finishing  cuts  as  spe- 
cial water-hardening  carbon  steels.  G.  M.  Campbell,  in  the 
American  Machinist,  says  that  the  new  steels  are  not  good 
for  light  cuts,  or  for  finishing.  Becker  and  Brown  say  in 
the  Engineeering  Magazine  that  a  tool  of  the  new  steel  cuts 


quite  differently  from  one  of  carbon  steel;  it  wedges  off  the 
material,  hence  gives  rougher  surfaces  than  one  of  carbon 
steel.  It  is  certainly  the  case  that  the  new  steels  have  not 
shown  themselves  so  good  on  gray  iron  as  on  steel,  and  that 
on  brass  they  have  not  given  satisfaction. 

The  reason  why  the  new  steels  work  better  on  steel  than 
on  cast  iron  is  explained  by  Corby  by  the  fact  that  in  turn- 
ing steel  with  any  steel  tool,  at  high  cutting  speeds,  there  is 
formed  on  the  upper  side  of  the  tool  a  hollow,  caused  by  the 
friction  of  the  turnings.  There  is  also  formed  on  the  cutting 
edge  a  slight  elevation  of  turned-off  metal,  welded  on  the  tool 
by  the  heat  of  the  work.  The  deeper  the  cut,  the  further  the 
hollow  is  from  the  edge.  In  cutting  cast  iron  this  does  not 
take  place.  So  with  steel  the  tool  wedges  off  the  material, 
instead  of  cutting  it,  and  the  point  of  separation  of  the  turn- 
ing from  the  work-piece  lies  ahead  of  the  cutting  edge,  in- 
stead of  directly  before  it.  The  heavier  the  turning,  the 
more  the  resistance,  and  the  further  back  it  rolls  on  the  tool. 
The  tool  splits  off  material  as  a  wedge  splits  wood  lengthwise, 
always  in  advance  of  the  edge. 

I  think  I  have  given  enough  instances  to  prove  the  correct- 
ness of  my  assertion,  that  while  the  new  steels  are  very  well 
adapted  to  roughing,  they  are  not  suited  to  finishing-cuts  on 
the  lathe,  nor  for  milling,  which,  naturally,  is  supposed  to  be 
an  operation  delivering  finished  surfaces. 

*  *     * 

The  New  York  and  Long  Island  Railway  Company,  known 
as  the  Belmont  or  old  Steinway  Tunnel  System,  have  just 
awarded  a  contract  to  the  Otis  Elevator  Company  for  the  two 
largest  escalators  ever  built  to  be  installed  in  the  Manhattan 
terminal  of  that  system  at  42d  Street,  between  Lexington  and 
Third  Avenues.  Trolley  cars  instead  of  trains  are  to  be 
operated  in  this  tunnel  and  these  running  on  short  headway 
provide  a  tremendous  capacity.  It  is  estimated  that  the  ca- 
pacity will  be  at  least  equal  to  that  of  the  trains  of  the  pres- 
ent Brooklyn  Bridge  during  rush  hours  and  the  escalator 
equipment  above  referred  to  is  equal  in  point  of  capacity  to 
that  of  the  entire  stairway  equipment  of  the  Manhattan  end 
of  the  Brooklyn  Bridge.  Furthermore,  not  only  will  the 
escalators  be  sufficient  to  handle  any  number  of  people  up  to 
the  capacity  of  the  trolley  cars  of  the  tunnel  but  they  will 
also  serve  to  marshall  the  crowds  into  streams  of  people  mov- 
ing uninterruptedly  and  not  coming  into  conflict  with  one 
another.  The  escalators  will  provide  service  between  levels 
something  over  55  feet  apart  and  will  be  arranged  side  by 
side.  Most  of  the  time  one  will  be  operated  ascending  and 
the  other  descending  but  during  the  morning  rush  hour  both 
will  be  operated  ascending. 

*  *     * 

The  invention  of  the  tapered  die  for  cutting  pipe  threads, 
according  to  the  Talve  World,  is  that  of  Mr.  T.  W.  Gates  of 
Chicago.  Mr.  Gates  was  a  blacksmith  and  in  his  work  years 
ago  found  it  very  difficult  to  start  a  straight-thread  die  on  a 
bolt,  whereupon  he  hit  upon  the  idea  of  making  the  die  with 
a  tapered  thread,  which  proved  to  be  a  success.  The  same 
idea  was  applied  to  threading  pipe,  and  in  this  case  gave  the 
additional  advantage  of  a  tapered  thread,  which  made  for  addi- 
tional safety  in  getting  a  tight  joint.  It  is  alleged  that  Mr. 
Gates  collected  a  royalty  on  the  idea  for  a  number  of  years, 
which,  perhaps,  confirms  his  claim  as  an  inventor  of  this 
idea.  However,  this  idea  in  common  with  so  many  others 
would  seem  to  be  one  that  would  naturally  follow  the  use  of 
solid  hand  dies  that  it  is  difficult  to  believe  that  there  is  any 
"first"  man  who  can  definitely  prove  bis  claim  to  its  origin. 


A  thoroughly  organized  selling  department  is  a  vitally  im- 
portant part  of  every  successful  manufacturing  industry,  but 
it  is  one  of  those  obvious  facts  that  a  "practical"  mechanic 
is  very  prone  to  underestimate  or  ignore  when  he  contem- 
plates starting  into  manufacturing  on  his  "own  hook."  To 
illustrate  what  selling  machinery,  even  of  the  heaviest  type, 
costs  it  may  be  mentioned  that  one  well-known  concern,  which 
is  reputed  to  have  the  best  organized  and  most  efficient  sell- 
ing department  in  the  United  States,  has  found  that  its  selling 
cost  is  ISV2  per  cent  of  the  manufacturing  cost. 
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SAFETY  VALVE  FOR  BLAST  PIPES. 

In  view  of  the  fact  that  there  are  and  have  been  so  many 
large  modern  smith  shops  erected  in  recent  years,  and  there 
have  been  several  cases  to  my  knowledge  where  said  shops  have 
been  put  entirely  out  of  business  by  terrific  explosions  of 
accumulated  gas  in  the  blast  pipe,  and  as  "an  ounce  of  preven- 
tion, etc.,"  I  submit  herewith  a  design  of  a  safety  valve,  which 
is  self-explanatory.  My  sketch  shows  the  valve  applied  to  the 
upright  pipe  casting  which  is  commonly  used  in  double  forges, 
although  the  same  may  be  applied  to  any  form  of  blast  pipe. 


Safety  Valve  tor  Forge  Shop. 


It  has  been  found  that  fires  which  are  left  to  smoulder  during 
the  night  emit  a  great  quantity  of  gas,  and  the  blast  fan  not 
running,  the  piping  system  forms  a  natural  draft  for  the  gases. 
which  accumulate  in  the  pipes  and,  no  doubt,  are  ignited  by 
some  of  the  fires  in  the  forges  which  continue  to  burn  more  or 
less;  hence  the  explosion. 

It  will  be  noticed  that  this  valve,  if  placed  as  shown,  will 
allow  the  gases  to  escape,  as  the  leather-seated  disk  valve 
will  drop  or  unseat  as  soon  as  the  blast  fan  stops  or  the  pres- 
sure is  off  the  under  side  of  valve.  My  attention  has  been 
•called  to  the  fact  that  just  recently  two  explosions  of  this  kind 
occurred.  In  one  case  a  large  blast  fan  and  its  entire  pipe 
connections  were  completely  ruined  by  a  terrific  explosion  of 
this  kind  and  the  whole  shop  put  out  of  business  for  several 
days.  To  a  practical  man  the  necessity  of  an  immediate  in- 
stallation of  something  of  this  kind,  if  the  question  has  not  al- 
ready been  considered,  is  most  apparent.       Aibekt  P.  Sharp. 

Williamsport,  Pa. 


ARRANGEMENT  FOR  HOLDING  T-SQUARE 

IN  PLACE. 
The  accompanying  cut  shows  a  very  simple,  cheap  and  ef- 
fective arrangement  for  holding  the  T-square  against  the 
-edge  of  the  drawing  board.  The  materials  needed  are  a  small 
wooden  grooved  wheel,  a  sufficient  length  of  heavy  cord  about 
3/32  inch  in  diameter,  a  coiled  spring  to  give  sufiBcient  ten- 
•sion  to  the  cord,  and  a  few  screws,  all  arranged  as  shown  in 
the  cut.  A  strong  rubber  band  can  be  used  in  place  of  the 
spring  but  of  course  is  short-lived.  The  wheel  is  fastened  in 
the  center  of  the  under  side  of  the  T-square  head.     On  small 


boards  it  may  be  advisable  to  fasten  a  small  triangular  block 
at  the  lower  left  hand  corner  of  the  board  so  as  to  allow  the 
T-square  to  be  used  when  the  drawing  is  near  the  edge  of  the 
board. 

To  one  accustomed  to  the  old  method  of  moving  the  T-square 
by  grasping  the  head  and  continually  lining  it  up,  the  ad- 
vantage of  this  simple  device  will  be  a  surprise,  as  the 
T-square  can  be  moved  easily  by  applying  the  hand  at  A, 
about  eight  inches  from  the  head,  and  when  moved  out  of 
line  it  automatically  returns  to  its  proper  place.  I  often 
have  persons  come  to  my  board  to  inspect  a  drawing.  Nat- 
urally they  try  to  push  the  T-square  out  of  the  way.  Imagine 
the  surprise  when  the  T-square  swings  around  quickly  into 
place  again  like  a  live  thing. 

An  important  advantage  is,  that  in  keeping  the  head  snug 
against  the  edge  of  the  board,  the  wear  on  the  ends  of  the 
head  where  it  slides  on  the  board  is  avoided.  This  wear  is 
caused  on  the  ordinary  T-square  by  the  uneven  pressure  when 
sliding  it  up  and  down.  The  edge  gradually  becomes  slightly 
curved,  resulting  in  non-parallel  lines  on  the  drawing.  Most 
draftsmen  are  not  aware  of  this  defect.  The  T-square  is 
quickly  detached  by  simply  lifting  it  off  the  board,  the  cord 
slipping  easily  from  the  wheel.  To  find  the  proper  tension 
for  the  cord,  the  T-square  should  be  put  in  the  center  of  the 
board,  the  cord  fastened  to  the  lower  edge  of  board  and 
brought  around  the  wheel  to  a  loop  in  the  end  of  the  spring 
which  is  fastened  at  the  upper  edge  of  the  board.  Now  swing 
the  T-square  around  so  that  it  lies  on  an  angle  of  about  30 
degrees  to  the  center,  keeping  one  end  of  the  head  against 
the  edge  and  near  the  center  of  the  board.  Increase  the  ten- 
sion on  cord  until  it  is  sufficient  to  cause  the  blade  to  swing 
quickly  into  place.     In  other  words  it  should  be  so  tensioned 


Arrangement  for  Holding  T-square  In  Place. 

that  no  matter  in  what  position  the  T-square  is  left,  it  will 
immediately  return  to  proper  position.  This  scheme  can  be 
applied  to  any  common  T-square  up  to  42  inches  long.  The 
writer  has  used  a  42-inch  T-square  for  some  time.  Of  course 
it  is  preferable  to  use  as  light  a  T-square  as  possible.  Note 
that  the  cord  is  not  wound  around  the  wheel,  but  simply 
bears  on  it  exactly  as  a  trolley  wire  on  the  trolley  wheel. 

S.  J.  B. 


ON  THE  OBJECT  OF  TECHNICAL  TRAINING. 

When  I  see  anything  like  the  extract  from  the  paper  of 
Mr.  Thomas  Hill  which  you  presented  on  page  81  of  the 
October  issue  (Engineering  Edition)  it  sets  me  first  to  boil- 
ing over  and  then  to  thinking.     I  have  no  wish  to  champion 
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technical  schools  nor  any  particular  technical  school  for  any- 
thing other  than  what  it  is  and  what  it  does.  My  connection 
with  the  school  of  which  he  apparently  writes  was  of  such 
short  duration  as  to  give  me  absolutely  no  right  to  speak  for 
it  with  authority,  but  I  cannot  see  you  present  even  another 
person's  views  written  in  so  unjust  a  fashion  without  a  protest. 
For  Mr.  Hill  to  say  that  any  technical  graduate  "is  given  a 
diploma,  signifying  he  has  nothing  more  to  learn,"  etc.,  is  a 
rank  outrage.  It  ought  to  deceive  no  one  but  it  will  if  al- 
lowed to  pass  unnoticed,  without  a  doubt  be  the  turning  point 
in  some  young  man's  career.  And  if  even  one  young  man, 
discouraged  by  your  repetition  of  Mr.  Hill's  statement,  may 
be  persuaded  to  stop  and  reconsider  then  my  efforts  will  be 
well  paid. 

Suppose  that  every  statement  alleged  by  Mr.  Hill  were 
true.  What  then?  It  shows  that  some  young  man  had  spent 
three  or  four  days  doing  a  Job  whose  commercial  value  was 
nil.  But  during  the  intervening  time  this  young  man  had 
doubtless  also  covered  numerous  sheets  of  paper  with  worth- 
less Sgures  and  had  burnt  untold  cubic  feet  of  gas  of  a  dis- 
tinct commercial  value  to  learn  various  things  having  a  rather 
distant  relation  to  drafting.  And  what  had  the  young  man 
learned  while  he  was  spending  these  three  or  four  days  mak- 
ing this  worthless  bit  of  material?  He  learned  to  hold  a 
hammer  and  a  chisel,  to  hold  a  file,  to  use  patience.  He 
learned  to  know  how  little  difference  there  is  between  a  good 
fit  and  a  loose  one  or  no  fit  at  all.  He  had  that  invaluable 
experience  for  any  man.  Be  h-ad  been  compelled  to  stick  to 
a  job  till  he  did  it  well.  How  many  men  have  spent  three 
or  four  years  instead  of  three  or  four  days  learning  that  sim- 
ple thing?  For  my  own  part  I  freely  admit  that  I  consider 
it  much  better  to  take  a  green  hand  and  start  him  right  into 
the  middle  of  things,  but  you  cannot  persuade  many  men, 
either  in  or  out  of  the  shop,  that  this  can  be  done.  It  is 
astonishing  even  to  those  who  are  in  daily  touch  with  stu- 
dents how  fast  they  develop  and  how  quickly  they  grasp 
things  that  in  the  ordinary  shop  they  would  not  be  allowed 
to  touch  till  they  had  worked  a  great  deal  longer  time  than 
the  ■tech  boys'  "  whole  shop  course.  Time  and  cost  are  essen- 
tials but  not  all  the  essentials  of  production  as  I  know  to  my 
sorrow.  My  father  had  an  idea  like  Mr.  Hill's.  He  believed 
that  time  was  the  one  essential.  He  taught  me  to  do  what 
was  set  before. me  promptly,  and  do  it  quick.  No  matter  how 
it  was  done  if  it  was  only  done  in  a  hurry.  He  thought  that 
thoroughness  would  come  later.  But  it  never  did.  And  it 
cannot  be  expected  to.  Of  all  things,  boys,  learn  to  do  what 
you  do  well.  You  can  learn  to  do  things  quickly  and  well  only 
when  you  can  do  them  as  a  matter  of  habit.  You  cannot 
afford  to  pay  tuition  to  any  school  while  you  are  learning 
to  do  things  quickly  as  well  as  thoroughly  because  there  are 
plenty  of  shops  that  will  gladly  pay  you  living  wages  to  do  it 
their  way,  and  this  in  spite  of  the  fact  that  the  superinten- 
dents of  these  very  shops  may  unthinkingly  condemn  the 
way  you  were  trained.  If  they  say  anything  to  you  just  ask 
them  what  they  are  doing  to  get  their  own  apprentices  over 
the  road  and  they  will  take  to  the  woods  in  a  hurry.  If  you 
■want  to  go  to  some  technical  school  where  less  stress  is  put 
on  hand  work  and  more  on  machine  work,  there  are  a  plenty 
of  them.  See  the  articles  which  Mr.  Fairfield  of  the  Wor- 
cester Polytechnic  had  on  machining  simple  machine  parts  if 
you  want  an  idea  of  what  is  done  there.  There  are  others, 
too.  But  if  you  do  go  to  one  of  these  other  schools  do  re- 
member that  your  shop  work  as  well  as  your  other  school 
work  is  only  a  foundation  on  which  to  build.  That  is  all  that 
any  school  can  do  for  you.  And  when  you  build  on  this 
foundation  and  the  shrubbery  and  the  moss  grow  up  around 
it  and  hide  it  from  view,  don't  forget  that  that  is  what  is 
holding  you  up.  "Entbopt." 


from  the  beginning.  I  cannot  agree  with  him  for  in  my  ex- 
perience there  is  no  room  for  doubt  as  to  the  numerous  cases 
of  crystallization.  For  example,  I  have  replaced  steel  shaft- 
ing which  would  repeatedly  break  at  the  same  place  each 
time,  and  the  breaks  would  show  crystallization  or  separation 
of  the  faces  of  the  crystals.  I  do  not  think  that  the  test 
given  by  Mr.  Baker — that  of  hammering  and  bending  by  a 
press — is  fair,  inasmuch  as  crystallization  is  brought  about 
by  thousands  of  shocks  or  bends  which  in  many  cases  may 
extend  for  a  period  of  several  years.  L.  A.  Whe.^t. 

Battle  Creek,  Mich. 


PORTABLE  DRILL  SUPPORT. 

In  building  machines  which  are  not  made  in  large  enough 
quantities  to  warrant  the  expense  of  a  full  equipment  of  drill- 
ing jigs,   it   quite   frequently   is  necessary  that  a  number   of 


DOBS  STEEL  CRYSTALLIZE  ? 
In  a  short  note  which  appeared  in  the  Engineering  Review 
section  of  the  December  issue  of  Machinery,  Mr.  James  H. 
Baker  claims  that  there  is  no  such  thing  as  the  crystalliza- 
tion of  steel  by  shock  or  vibration.  He  claims  that  where 
cases  occur  in  which  crystallization  is  suspected  they  simply 
reduce   themselves  to   defects  that  have  existed    in   the   steel 


Fig.  I.    Portable  Drill  Support  in  Use. 

holes  be  drilled  while  assembling  various  brackets.  It  is 
then  found  inconvenient  to  use  a  power  radial  drilling  ma- 
chine and  usually  the  air  or  electric  portable  hand  drill  is 
utilized.  Under  ordinary  methods,  when  the  diameter  of  hole 
to  be  drilled  is  ever  5/16  of  an  inch  in  diameter,  it  is  con- 
sidered a  rather  hard  and  unpleasant  job  to  both  support 
and  feed  the  drill  into  the  work.  The  accompanying  cuts. 
Figs.  1  and  2.  give  a  general  idea  of  a  supporting  device  for 


Pljf.  a.    Detail  of  Support  for  Portable  Drills. 

hand  drilling  which  is  used  quite  extensively  in  one  of  the 
large  eastern  tool  building  shops  and  has  been  found  a  very 
satisfactory  arrangement. 

The  support  is  "made  up"  of  two  main  parts — a  base,  A. 
and  a  swinging  upright,  B.  These  two  members  are  joined 
by  heavy  hinges,  C.  The  base  has  four  projecting  lugs  on  its 
under-side  which  are  sharp  enough   to  slightly  sink  into  the 
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floor  when  the  workman  stands  on  the  base.  When  in  use 
the  outer  end  of  drilling  apparatus  is  located  in  one  of  the 
many  center  holes  in  the  steel  plate  D.  the  center  hole  selected 
being  one  approximately  in  line  with  the  hole  to  be  drilled. 
The  workman  forces  the  drill  into  the  work  by  bringing  the 
weight  of  his  body  against  the  swinging  upright  B.  This  may 
seem  rather  crude  but  in  actual  use  the  lack  of  "graceful- 
ness" is  more  than  balanced  by  the  ease  of  manipulation.  In 
drilling  holes  over  IVs  inch  in  diameter,  the  screw  feed  is 
used  for  feeding,  and  in  this  case  a  sling  is  thrown  over  the 
top  of  upright  B  and  the  work,  this  simply  preventing  any 
backward  movements  of  the  upright.  C.  L.  G. 


MILLING  ATTACHMENT  FOR  THE  SHAPER. 

The  accompanying  halftone  shows  a  milling  attachment, 
adapted  for  the  shaper,  and  intended  for  milling  keyseats  in 
shafts  2  inches  diameter  by  24  inches  long.  The  keyway  is 
milled  to  a  depth  of  3/16  inch  by  %  inch  wide  the  full  length 
of  the  shaft.  The  time  required  for  milling  each  shaft  is 
about  4.5  minutes.  Some  of  the  finished  pieces  will  be  seen 
on  the  floor  beneath  the  shaper.  As  the  shaper  is  a  very  old 
style  one,  there  was  barely  Us  inch  between  the  rocker  head 


Millla^  Attachment  for  the  Shaper. 

and  the  inside  wall  of  the  shaper,  which  made  the  design 
of  the  attachment  more  difficult.  The  end  thrust  is  taken  up 
by  removing  the  toolpost  and  screwing  in  a  shoulder  stud 
to  which  a  clamp  is  fitted  with  a  set  screw  provided  with  a 
lock  nut,  the  attachment  being  similar  to  that  of  a  regular 
milling  matihine.  This  arrangement  is  shown  in  the  cut.  The 
cutter  is  driven  directly  from  the  countershaft  by  a  wooden 
pulley  on  the  rear  end  of  the  spindle. 
San  Antonio,  Texas.  Leo  De  Hymel. 

TO  FIND  THE  RADIUS  OP  AN  ARC  WHEN  THE 
LENGTH  OF  THE  CHORD  AND  THE  HEIGHT 

OF  THE  ARC  ARE  GIVEN. 
In  the  November  issue  Mr.  B'alk  gives  a  description  of 
how  "to  find  the  radius  of  an  arc  when  the  length  of  the 
chord  and  the  height  of  the  arc  are  given."  I  send  you  here- 
with a  formula  for  the  same,  which,  perhaps,  is  somewhat 
plainer. 

4  =  the  height  of  chord, 

B  =  half  the  length  of  chord, 

R^  radius  of  arc. 

Then  J?,  = . 

2A 

Stockholm,  Sweden.  J.  Lundin. 

[One  or  two  other  correspondents  have  called  attention  to 
what  they  consider  the  ungainly  form  in  which  this  formula 
appears  in  Mr.  Falk's  contribution.  There  is  something,  how- 
ever, to  be  said  in  his  defense,  and  the  matter  is  of  enough 
importance  to  warrant  a  few  words. 


The  most  compact  and  concise  arrangement  of  which  a 
formula  is  capable  is  net  necessarily  the  easiest  one  to  use 
in  practice.  Let  us  take  the  example,  for  instance,  of  an  arc 
whose  chord  is  1.47  long  and  whose  height  is  0.3S.  Let  it  be 
required  to  find  the  radius  of  the  arc.     Mr.  Falk's  formula  is: 


R  r^  -^ (1) 

Mr.  Lundin's  formula  changed  to  correspond  to  the  problem 
as  stated  by  Mr.  Falk  is: 


R 


(1)"^  "' 


\H 


(2) 


It  will  be  noted  that  the  length,  not  half  the  length,  of  the 
chord,  is  given,  thus  necessitating  the  change.  For  values  of 
L  and  H  just  taken  we  have  solved  both  equations  1  and  2  in 
the  example  below,  using  as  few  figures  as  possible  and  carry- 
ing the  answer  out  to  the  third  decimal  place  in  each  case. 
Equation  1.  Equation  2. 

1.47  1.47 

.735  .735 

■  735  .735 


3675 
2205 
5145 

(  .38 

3675 
2205 
5145 

(.901  = 

.540225 
38 

.38 
2 

.76) 

540225 

.38 
.38 

304 
114 

.1444 
.540225 

1.422 
38 

=  R. 

160 
152   . 

1.802 
.901 

82 
76 

62 

.684625 
684 

=  fi 

62 
It  will  be  noticed  that  Mr.  Falk's  more  complex  formula 
requires  56  figures  while  the  simpler  formula  requires  66,  and 
there  is  a  corresponding  saving  of  time  with  the  first  way 
of  doing  it.  The  reason  is  clearly  seen.  The  original  form  of 
the  equation  gives  a  consecutive  calculation.     The  second  form 

L 
requires  first,  the  squaring  of  — ,  then  the  squaring  of  H.  and 

and  then  the  addition  to  it  of  the  previous  result  before  we 
can  complete  the  problem.  The  first  method  will  be  found 
much  the  easier  of  the  two  to  use  in  practice.  We  are  willing 
to  admit,  however,  that  it  might  better  have  been  given  for 
the  diameter,  and  taken  the  form: 


D 


If  it  were  a  question  of  remembering  the  formulas,  there 
would  be  no  comparison.  Mr.  Lundin's  arrangement  is  supe- 
rior. But  it  is  foolish  to  try  to  remember  too  many  formulas; 
they  should  be  kept  where  they  are  easily  available  and  may 
be  referred  to  when  necessary.  In  deriving  a  formula  and 
arranging  it  for  practical  use,  it  is  much  better  to  put  it  in 
a  form  that  will  allow  a  consecutive  calculation  from  begin- 
ning to  end,  where  possible,  than  it  is  to  try  to  give  it  the 
simplest  looking  arrangement  as  it  appears  on  the  printed 
page. — Editor.] 

MAKING  TAPER  PINS  BY  PUNCHING. 

Recently  I  had  occasion  to  decide  how  to  make,  and  to  de- 
sign the  tools  for  making  several  thousand  pounds  of  special 
taper  pins  from  cold-rolled  steel  to  be  used  as  parts  of  spe- 
cial machines.  The  first  thought  was  to  turn  them  in  an  auto- 
'matic  screw  machine  with  tools  of  customary  design  for  such 
work.  But  instead  of  the  screw  machine  we  decided  to  try 
the  punch  press;   after  some  experimenting,  pins  of  satisfac- 
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tory  dimensions,  and  sufficiently  smooth  to  be  acceptable  for 
the  purpose,  were  turned  out.  The  cost  of  production  in  the 
press  was  about  fifty  per  cent  below  what  we  figured  it  would 
be  in  the  screw  machine,  and  less  stock  was  used  than  if  we 
had  adopted  the  latter  way  of  doing  this  work.  No  loss  by 
turning  off  the  stock  is  required  when  making  the  pins  In 
this  way.  After  the  length  of  the  blanks  was  determined  by 
experiment  we  cut  them  up  in  a  cutting-off  machine  and 
then  literally  punched  them  to  size. 

The  cuts  show  an  elevation  and  plan  of  the  punch  and  die. 
Fig.  1  is  the  die,  consisting  of  the  steel  holder  A,  cast  extra 
thick  to  withstand  any  tendency  to  fle.xture,  and  the  die  proper, 
B.  made  of  tool  steel  and  as  hard  as  fire  and  water  will 
allow,  and  not  drawn.  After  hardening,  the  taper  hole  was 
lapped  very  smooth  to  minimize  friction  and  permit  of  easier 
stripping  of  the  pins.  Two  sections  of  the  hole  in  B  are  made 
straight;   the  upper  part  receives  the  work  and  holds  it  in  a 


Fia.  1 
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MaJiiDg  Taper  Pins  by  PuncWng. 

vertical  position  so  that  the  end  may  come  directly  In  con- 
tact with  the  end  of  the  punch  on  the  down  stroke.  The 
lower  section  is  also  straight,  and  to  it  is  fitted  the  upper  end 
of  ejector  C,  which  is  caused  to  slide  up  and  down  by  a  lift- 
ing device  connected  to  the  ram  of  the  press.  This  lifts  the 
work  on  the  up  stroke  of  the  press  ram  to  a  sufficient  height 
to  be  conveniently  removed  by  the  operator.  The  die  is 
seated  in  the  holder  and  retained  there  by  the  cap  D,  which 
is  screwed  tightly  to  holder  A.  Four  holes,  E,  equidistant 
are  for  inserting  a  piece  of  drill  rod  to  tighten  the  cap.  The 
parts  that  constitute  the  punch,  Fig.  2,  are  holder  A,  the 
punch  B  made  from  drill  rod  and  hardened,  and  the  taper 
pin  C  holding  the  punch  in  place. 

In  conclusion  it  may  be  pointed  out — though  it  is  perhaps 
so  obvious  as  scarcely  to  need  it — that  taper  pins  may  be  made 
in  the  punch  press  longer  than  the  one  shown  in  the  illus- 
tration and  of  more  taper,  the  limit  of  the  latter  condition 
being  governed  by  the  ductility  of  the  metal  and  the  pressure 
applied.  Encin-eer. 

THREADING  "WTIOUGHT  IRON  VS.   CAST  IRON. 

The  accompanying  cut  shows  a  1^4 -inch  pipe  tap  which  up 
to  the  time  of  photographing,  had  tapped  10,000  pieces  of 
malleable  iron  parts  and  10,000  pieces  of  cast  iron.  All  the 
pieces  were  %  inch  thick,  thus  making  15,000  lineal  inches 
or  1.250  feet  of  metal  tapped,  and  the  tap  is  "just  as  good  as 
new";  if  it  had  worn  any  below  size  it  could  not  be  used  as 
the  parts  tapped  are  used  in  automobile  construction  which 
means  a  vastly  different  requirement  from  the  indifferent  fits. 
of  common  wrought  iron  nuts.  This  same  tap  would  go  on 
tapping  wrought  iron  for  years  and  perhaps  would  tap  a 
million   of  wrought   iron   nuts.     Comparing   wrought   iron   to 


cast  iron  and   malleable  iron   to  brass,   in   regard  to  wearing 
out  a  tool,  is  in  my  opinion  absurd. 

The  lower  the  heat  we  can  harden  a  tool  of  any  kind  at. 
the  better  it  is  for  the  tool;  for  instance.  I  would  harden  a 
tap  for  tapping  wrought  iron  nuts  at  a  very  low  heat,  thereby 
getting  a  fijne  grain,  but  this  tap  would  not  hold  up  to  size 
very  long  if  put  to  work  on  cast  iron  or  malleable  iron 
because  it  would  not  be  hard  enough.  I  always  find  out  what 
is   required  of  a  tap  or  tool  of  any  kind  before  I  put  it  in 


Tap  wltb  Good  Record. 

the  fire  and  then  temper  accordingly.  So  a  tap  that  I  would 
temper  for  wrought  iron  nuts  would  be  too  soft  to  stand  the 
wear  for  any  great  length  of  time  if  used  on  harder  metals. 
About  the  only  way  I  ever  saw  "boughten"  taps  give  out  is 
to  break  in  pieces,  because  they  are  just  as  hard  inside  as 
they  are  on  the  cutting  edge.  What  we  want  in  a  tap  is 
toughness  in  the  body  of  the  tap  and  the  teeth  just  hard 
enough  to  stand  the  wear  of  the  metal  it  is  to  be  used  on. 
The  tap  shown  here  was  heated  in  a  charcoal  fire  covered 
completely,  and  at  a  very  low  heat,  with  blast  shut  off.  It 
was  dipped  in  cold  salt  water  just  long  enough  to  harden 
the  teeth,  then  the  tap  was  put  in  fish-oil  and  let  remain  there 
until  cold. 

The  teeth  on  a  tap  will  harden  at  a  very  low  heat,  and  the 
lower  the  heat  the  better  for  the  tap.  If  interested  in  first- 
class  tempering,  experiment  on  an  old  broken  tap  and  see  at 
how  low  a  heat  it  will  harden.  I  am  not  at  all  surprised  at 
the  number  of  broken  tools  seen  in  some  shops  considering 
the  heat  they  are  dipped  at;  the  grain  in  them  looks  like 
cast  iron.  They  cannot  be  anything  else  than  brittle,  and 
bear  in  mind  that  drawing  to  a  color  will  not  restore  the 
grain.  J.  F.  Sallows. 

Lansing.  Mich.  

OBTAINING  DEFINITE  ANGULAR  MOVEMENTS 
BY  THE  INDEX  HEAD. 

The  job  herewith  described  and  illustrated  came  my  way 
some  time  ago,  and  as  it  seems  to  be  of  more  or  less  usual 
occurrence,  I  hope  that  it  will  be  of  interest  to  others  in  the 


Example  of  Angles  Obtained  by  the  Index  Head. 

toolmaking  business.  The  job  consisted  of  fourteen  division 
plates  for  a  milling  fixture — I  give  one  as  typical.  The  cut 
shows  the  plate  and  gives  all  the  necessary  information.  The 
way   I   figured   out  the   moves   on   the   dividing  head   was  as 
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follows:     The  circumference  of  the  circle   being  360   degrees, 
and  there  being  40  teeth  in  the  worm  wheel  of  the  head,  it 
360 

follows:     =  9  :=  number  of  degrees  for  one  revolution  of 

40 

129 

the  worm;  therefore =^  14  3/9  ^=  number  of  revolutions  of 

9 
the  worm  for  129  degrees,  or  14  6/18  revolutions  is  the  correct 

move. 

65 
The  move  for  the  second  notch  is  compounded:     —  =  7  2/9 

9 
=:  number  of  revolutions  for  65  degrees,  and  this  expressed  in 
form  of  a  working  number  =:  7  6/27. 
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15  hole  circle 

=  36.       minutes. 

39  hole  circle 

=  18. 630  minutes. 

16    " 

=  33.750      •• 

31    •■ 

=  17.419 

17     •' 

=  31.788      " 

33    " 

=  16.363 

18     " 

=  30 

37    " 

=  14.594 

19    " 

=  38.421       " 

39    ■■ 

=  13.846 

20    " 

=  37 

41    '• 

=  13.170 

21     '• 

=  3.5.714      " 

47    '• 

=  11.489 

23    •• 

=  23.478      " 

49    " 

=  11.030 

27     '• 

=  30 

In  calculating  the  angular  values  of  one-hole  moves,  I  found 
that  1/33  revolution  of  the  worm  =  16.363  minutes,  and  this 
number  multiplied  by  2  =  32.726  minutes.  This  was  con- 
sidered "good  enough"  and  accordingly  the  move  7  6/27  +  2/33 
was  taken.  The  error  resulting  was  0.274  minutes  and  this  re- 
duced to  linear  measurement  on  a  diameter  of  6  inches  = 
0.00023  inch,  which  was  in  this  case  a  negligible  quantity. 

A  table  is  appended  giving  the  number  of  revolutions  for 
different  number  of  degrees.  In  the  column  for  the  "move," 
the  whole  number,  where  given,  indicates  the  number  of  re- 


volutions, the  numerator  the  number  of  holes  additional,  and 
the  denominator  the  number  of  holes  in  the  index  circle  to 
be  used.  A  table  is  also  given  stating  the  angular  movement 
of  index  head  for  movements  of  one  space  in  various  index 
circles. 

Auburn,  N.  Y.  John  Price. 


■WIRE  CUTTER,  LATHE  CHUCK  AND 
PLANER  JACK. 

The  accompanying  cuts  show  three  old  but  very  useful  tools. 
Fig.  1  Is  a  wire  cutter;  the  principal  dimensions  given  are 
suitable  for  a  machine  to  cut  off  7-16-inch  diameter  mild  steel. 


Fig.  1.    Wire  Cutter. 

The  pinion  is  shrouded  as  shown  at  (1);  the  cutters  or  bush- 
ings are,  of  course,  made  of  tool  steel  and  hardened.  We  have 
been  in  the  habit  of  putting  washers  of  tin  behind  the  shoul- 


# 


r^  End  i.f  SpindU 


w 


/  steel  bushing  barduned 


Fig.  2.    Lathe  Chuck  for  Screw  Machine  Collets. 

der  at  (2)  when  the  cutter  became  dull  and  then  grinding 
flush,  although  no  doubt  this  could  be  improved  upon.  At 
(3)  and  (4)  are  shown  pin  keys  which  key  the  studs  from 
turning  while  assembling. 


ir   ii 

Hardened 

J 

\.        !  1 

1     1 

Fig.  3.    Planer  Jack. 

BMg.  2  is  a  chuck  to  fit  the  engine  lathe  to  permit  the  use 
of  the  spring  .collets  for  the  screw  machine.  All  that  is  neces- 
sary is  the  mild  steel  chuck  and  a  spanner  wrench,  and  to  bore. 
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a  recess  into  the  spindle  of  the  lathe  about  3-16  inch  deep 
so  that  the  part  A  of  the  collet  will  enter  freely,  but  without 
play.  I  always  use,  wherever  possible,  a  hardened  steel  bush- 
ing for  the  spanner  hole. 

Fig.  3  is  a  pinching  down  jack  for  the  planer.  It  is  much 
better  than  the  ordinary  loose  piece  and  screw  stud,  especially 
when  taking  a  finishing  cut  after  relieving  the  strain,  as 
there  is  no  danger  of  the  wihole  thing  being  thrown  out  or 
becoming  loose  by  the  terrible  reversing  shocks  of  some  old 

T      T 

planers.  •  j.    ±. 

A  WAY  OF  ARRANGING  A  COUNTERSHAFT 
FOR  A  LARGE  PLANER. 

The  accompanying  cuts  show  an  ingenious  way  of  arrang- 
ing a  countershaft  for  a  large  planer.  The  planer  is  placed 
in  the  middle  of  a  large  bay  in  which  is  a  traveling  crane. 


under  the  cross  belts  which  give  the  vertical  and  cross  feeds. 
The  bracket  is  about  6  feet  long  and  the  countershaft  sets 
about  IG  feet  above  the  floor.  Edward  Balb.kcu. 

Dayton,  Ohio. 
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USING  DECIMAL  EQUIVALENTS  INSTEAD  OF 
COMMON  FRACTIONS. 

It  seems  to  be  the  general  impression  that  it  is  easier  and 
quicker  to  use  the  decimal  equivalent  of  a  fraction,  instead 
of  the  fraction  itself,  when  engaged  in  any  calculations  where 
the  quantities  occurring  have  to  be  multiplied  or  divided. 
There  are  very  few  cases,  however,  where  the  calculation 
can  be  made  simpler  by  this  substitution,  and  the  results  ob- 
tained are  invariably  less  correct,  because  all  the  decimals 
which  are  necessary  to  correctly  express  the  value  of  the 
fraction  are  as  a  rule  not  used,  and  when  multiplying,  an 
original  error  in  the  decimal  equivalent  substituted,  of  only 
one-half  or  one-quarter  of  one-thousandth  inch,  may  finally 
amount  to  so  many  thousandths  as  to  cause  serious  errors 
in  close  work. 

An  example  which  will  plainly  illustrate  this  assertion, 
and  vindicate  the  position  taken,  may  be  found  in  the  article 
"Jack  Makes  a  Formula"  in  the  December  issue  of  M.\- 
CHINEBY.  "Jack"  writes  his  formula  with  figures  substituted 
for  the  letters 

0.6S7=+  (1.5  —  0.75)1.5 

R  = 

2(0.687  —  0.375) 
Proceeding  he  finds 

0.472  +  1.125        1.597 

= =  2.559. 


' '  Uatltiniru.  X,  C 

Fig.  1.    The  Countershaft  in  Place. 

There  are  no  timbers  or  trusses  available  on  which  to  hang 
the  countershaft.  As  there  also  is  no  room  on  the  floor  to 
set  up  the  countershaft,  it  was  finally  decided  to  fasten  a  large 
bracket  to  the  housing  of  the  planer  and  attach  brackets  for 
the  bearing  boxes  on  this.  Fig.  1  shows  the  way  this  was  done 
and  Fig.  2  shows  the  bracket  in  detail.  Chipping  strips  are 
provided  where  the  casting  fits  on  the  curved  surface  of  the 
frame,  and  the  cut  shows  the  manner  in  which  it  was  bolted 
on.   The  motor  sets  up  close  to  the  machine  and  the  drive  belt 


R  = = 

0.624  0.624 

If  instead  of  using  decimal  equivalents  for  the  fraction 
originally  given  in  the  problem  we  use  the  fractions  them- 
selves, we  would  write 


\16       8/ 


Fig.  2.    Detail  of  Countershaft  Bracket. 

passes  up  to  the*  countershaft  on  which  are  located  the  for- 
ward and  return  drives  and  two  pulleys  for  tool  feed.  Di- 
rectly underneath  is  a  pit  in  which  are  the  tight  and  loose 
pulleys  for  operating  the  planer  bed.  The  machine  has  been 
in  operation  for  over  a  year  and  works  well.  The  bracket  is 
very  rigid  and  is  at  a  suflBcient  elevation  to  allow  the  largest 
piece  that  can  pass  through  the  housing  of  the  planer  to  pass 


Simplifying  this  expression  we  find 

121        1       121 

—  +  1-      —  +  9 

256        8        32  409 

~        .5  5  160 


We  notice  in  the  first  place  that  "Jack's"  denominator  0.62-1 
ought  to  have  been  0.625  or  %,  and  further,  the  final  result 
shows  a  difference  of  0.003  inch,  which  is  enough  to  spoil 
many  a  job  which  may  not  even  be  required  to  be  of  extreme 
accuracy.  This  error  is  all  due  to  the  seemingly  small  origi- 
nal error  of  writing  0.GS7  instead  of  0.6875. 

Whenever  there  are  no  special  reasons  for  using  the  deci- 
mal equivalent  for  a  common  fraction,  the  use  of  the  fraction 
itself  for  calculations  will  always  insure  a  correct  result,  be- 
sides usually  decreasing  the  number  of  figures  necessary  to 
handle.  Both  draftsmen  and  machinists  are  always  very 
eager  to  substitute  the  equivalents.  If  they  would  accustom 
themselves  to  using  the  fractions  directly  there  would  be 
fewer  cases  in  the  shop  of  deviation  between  the  figured  re- 
sult and  the  measured.  There  is  no  good  reason  for  substitu- 
tion, and  probably  the  only  reason  that  can  be  advanced  is 
that  figuring  with  decimal  fractions  resembles  the  figuring 
with  whole  numbers,  and  consequently  is  easier.  The  actual 
amount  of  work,  however,  is  usually  increased,  and  accuracy 
is  sacrificed  for  convenience.  R-  S. 

GRAPHITE  SUGGESTED  IN  PLACE  OF  CHARCOAL. 
.  In  the  January  issue  of  Machikeky  llr.  U.  Peters  describes 
a  method  of  coating  iron  with  copper.  We  suggest  that  inas- 
much as  graphite  can  be  powdered  more  finely  than  charcoal 
and  that  it  lies  closer  to  the  metal,  thereby  making  a  much 
better  coating,  it  might  prove  to  be  far  superior  to  powdered 
charcoal  in  the  process  mentioned  by  him. 

The  Joseph  Dixox  Cbucible  Co. 
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SHOP  KINKS. 


A.  DEPARTMENT  OF  PRACTICAL   IDEAS  FOR  THE   SHOP. 

Contri'outions  of  kinks,  devices  and  methods  of  doing  work  are 

solicited  for  this  column.    'Write  on  one  side  of  the 

paper  only  and  send  sketches  when  necessary. 

DRIVING  SCRE-W  EYES. 

The  best  way  of  which  I  know  to  drive  or  remove  screw 
eyes,  screw  hoolvs.  or  the  like,  is  the  ordinary  brace,  and  espe- 
cially one  made  for  the  German  flat-shanked  bits.  They  drive 
straight  and  hard.  Robert  Grimsh.\w. 

Hanover,  Germany. 


PEEP  HOLES  FOR  ANNEALING  FURNACES. 

No  annealing  furnace  should  be  unprovided  with  suitably 
placed  peep-holes,  properly  protected  with  mica;  for  although 
the  eye  can  by  no  means  determine  the  temperature  of  the 
work  with  sufficient  accuracy  to  be  depended  upon  alone,  yet 
a  comparative  observation  can  be  made  and  the  observer  can 
readily  tell  if  some  pieces  are  in  danger  of  being  overheated, 
while  others  on  the  contrary  have  not  yet  got  hot  enough. 
Where  there  are  peep-holes,  and  they  are  propei'ly  made  use 
of,  the  amount  of  unequally  heated  and  cracked  pieces  will 
be  materially  diminished.  Robert  Grimshaw. 

Hanover,  Germany. 


RADIUS  TURNING  TOOL. 
The  cut  below  shows  a  simple  radius  turning  tool  and 
holder.  The  side  view  shows  the  cutter  with  a  setscrew  hold- 
ing same  in  position,  and  clamping  it  to  the  body.  The  tool' 
must  be  slightly  larger  than  the  circular  part  of  the  holder 
so  as  to  give  some  clearance.     The  circular  end  of  the  body 


iTl 


.^-r-'H 
15=H 


adds  greatly  to  the  strength  of  the  tool  and  is  also  a  pre- 
ventative of  chattering.  In  the  detail  of  the  cutter  the  clear- 
ance is  shown  exag.';erated.  These  cutters  may  be  turned, 
drilled  and  cut  from  a  tool  steel  bar  while  held  in  a  chuck. 
They  are  then  hardened  and  the  cutting  surface  ground. 
Covington,  Ky.  Frank  Lang. 


EMERY  WHEEL  DRESSER. 

The  cut  below  shows  a  simple  emery  wheel   dresser  made 

from  an  ordinary  bent  piece  of  band  iron  with  four  or  five  tool 

steel  washers  between  the  ends.     A  small  bolt  passes  through 

the  washers  and  the  band   iron  holding  it  together.     If  the 


wheels  of  an  ordinary  dresser  are  worn  out  ordinary  tool 
steel  washers  may  be  inserted  as  these  will  last  just  as  long 
and  are  a  great  deal  cheaper  than  the  wheels  bought  especially 
for  the  purpose.  Roy  B.  Demming. 

Geneva,  N.  Y. 


TURRET  TOOL  FOR  CUTTING  TAPERS  IN  THE  SCREW 

MACHINE. 
The  cut  herewith  shows  the  way  in   which  I  recently  ma- 
chined the  taper  on  250  automobile  countershafts.     The  tool 


"f^^l 


BINDING  SCREWS 


ADJUSTING  SCREWS 

gave   good   satisfaction.      It    can    be    adjusted    to    almost   any 
taper  desired.  C.  W.  Putnam. 

New  York  City. 


SAFEGUARD  FOR  INK  BOTTLES. 
In  the  December  issue  of  Machinery,  Mr.  Lachmann  writes 
about  "A  Simple  Safeguard  for  Ink  Bottles,"  which  is  all 
right,  but  could  be  improved  upon  without  the  use  of  mucilage. 
Taking  the  cardboard,  describe  a  circle  on  it  about  Vs  inch 
larger  than  the  bottle,  divide  the  circle  into  eight  parts,  draw 
lines  from  these  points  to  within  3-16  inch  of  the  center;  then 
run  your  knife  through  those  lines  and  lift  up  every  other 
piece  of  paper  to  the  edge  of  the  circle  and  put  an  elastic 
band  around  the  pieces  just  lifted  up.  This  will  form  a 
wall  around  your  bottle,  while  the  pieces  which  stay  down 
form  a  good  base.  Some  readers  will  probably  remember 
doing  this  in  their  school  days.  A  better  safeguard  and  a 
more  substantial  one  is  the  one  shown  in  the  sketch;  we  use 
them  in  our  office  and  find  them  very  useful.     Take  a  block 


of  wood  about  3%  x  7  inches  and  1%  inch  thick;  have  two 
holes  bored  in  it  part  way,  one  at  each  end,  to  fit  the  ink 
bottles;  also  make  a  %-inch  hole  for  the  quill;  this  will  be 
found  very  convenient  when  lettering.  Make  a  cup-shaped 
hole  at  a  convenient  place  to  put  tacks  into  and  on  one  side 
make  a  groove  about  %  inch  wide  to  lay  the  lettering  pens 
into;  this  completes  our  inkstand.  It  can  be  made  at  very 
small  cost  and  gives  a  neat  appearance.  Peter  Plantinga. 
Worcester,  Mass. 


INKING  ON  TRACING  CLOTH. 

When  using  the  smooth  side  of  tracing  cloth  an  excellent 
powdered  preparation,  necessarily  applied  before  inking,  is 
talc,  which  can  be  had  for  almost  nothing,  it  being  a  fine 
sand  powder  used  in  core  work.  An  old  talcum  powder  box 
will  serv6  the  purpose  of  a  sifter.  Calvin  B.  Ross. 

Springfield,  0. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 
This  page  is  intended  to  be  used  only  for  the  pubUcation  of  such  shop  re- 
ceipts  as  the  contributors  know  from  experience  to  be  practicable.  Receipts 
are  soUcited  on  the  condition  that  the  contributors  personaUy  know  that  they 
are  reUable.  The  fact  that  a  receipt  is  old  and  supposedly  well-known  does  not 
bar  it  provided  it  has  not  already  appeared  here. 

296.    FILLING  FOR  BLOW  HOLES  IN  CAST  IRON. 
One    part    red    lead,    and    IV2    part    litharge.        Mix    -n-ith 
glycerine  to  consistency  desired.  E.  H.  McClixtock. 

West  Somerville,  Mass. 


297.    CLEANING  THE  POLISHED  PARTS  OF  MACHINERY. 

Stains  of  every  description,  such  as  may  result  from  dried 
oil,  etc.,  may  be  easily  and  effectively  removed  by  the  appli- 
cation of  alcohol.  Calvin  B.  Ross. 

Springfield,  O.  

298.    TO  PREVENT  THE  STICKING  OF  HOT  LEAD. 

To  prevent  molten  lead  from  sticking  to  the  pot  or  the  tools 
heated  in  it,  cover  the  surface  with  a  mixture  of  powdered 
charcoal,  1  quart;  salt,  V:>  pint;  yellow  prussiate  of  potash,  1 
gill;  and  cyanide  of  potassium  a  lump  the  size  of  a  walnut. 

Habdesek. 

299.    BLACK  VARNISH  FOR  METALS. 

A  good  varnish  for  finishing  metals  can  be  made  by  mix- 
ing 1,000  parts  of  benzine,  300  parts  of  pulverized  asphalt,  and 
6  parts  of  pure  India  rubber,  to  which  is  added  enough  lamp 
black  to  give  the  desired  consistency  to  the  mixture. 

Bridgeport,  Conn.  H.  A.  Sherwood. 

300.    WATERPROOF  CEMENTS. 

To  make  a  good  waterproof  cement  in  a  thin  paste  form, 
dissolve  1  ounce  powdered  resin  in  10  ounces  strong  ammonia 
and  add  5  parts  gelatine  and  1  part  solution  of  acid  chromate 
of  lime.  For  waterproof  cement  in  paste  form,  add  to  hot 
starch  paste  one-half  its  weight  of  turpentine  and  a  small 
piece  of  alum.  T.  E.  0'Do.nnei.l. 

Urbana.  111.  

301.    TO  CLEAN  BRASS  CASTINGS. 

Brass  work  that  has  become  dirty  or  corroded  in  service 
may  be  cleaned  in  the  following  wash:  1-3  part  nitric  acid, 
2-3  part  sulphuric  acid,  and  i-  pound  common  salt  to  each 
10  gallons  of  solution.  Dip  the  castings  in  the  solution  for 
half  a  minute  and  then  rinse  in  boiling  water  and  dry  in  pine 
sawdust.  E.  W.  BowEX. 

Denver,  Col.  

302.    PREPARATION  FOR  PRODUCING  EXTREME 
HARDNESS  IN  STEEL. 

The  Steel  to  be  hardened  should  be  immersed  in  a  mixture 
of  4  parts  of  water,  2  parts  of  salt,  and  1  part  of  flour.  To  get 
the  steel  thoroughly  coated  it  should  be  slightly  heated  before 
dipping  in  the  composition.  After  dipping,  it  is  heated  to  a 
cherry  red  and  plunged  in  soft  water.  This  will  make  the 
steel  harder  than  if  simply  heated  and  dipped  in  water. 

S.  C. 

303.  TO  PRODUCE  A  GRAY  COLOR  ON  BRASS. 

First  clean  off  with  alcohol,  polish  the  surface  to  an  even 
finish,  making  sure  that  grease  or  finger  marks  are  removed. 
Then  immerse  in  a  solution  of  one  ounce  of  arsenic  chloride 
to  one  pint  of  water  until  the  desired  color  is  obtained.  Wash 
in  clean,  warm  water,  dry  in  boxwood  sawdust,  warm,  lacquer 
with  a  thin  pale  solution  of  bleached  shellac  in  methyl  alco- 
hol, using  a  broad  camel's  hair  brush. 

Middletown,  N.  Y.  Donald  A.  Hampson. 

304.  NON-FLAKING  W^HITEWASH. 
To  prepare  whitewash  for  fences,  buildings,  shop  interiors, 
etc.,  that  will  not  flake  and  fall  off,  mix  1  quart  fine  Portland 
cement  with  about  8  gallons  whitewash.  The  cement  binds 
the  whitewash  to  the  wood  and  makes  a  permanent  covering 
which  is  unaffected  by  weather  conditions.  The  small  quan- 
tity of  cement  used  and  the  constant  stirring  necessary  to 
keep  the  whitewash  in  good  condition  for  applying,  prevents 
the  cement  hardening  in  lumps  at  the  bottom  of  the  pail,  as 
might  be  expected.  M.  E.  Canek. 


305.    BELT  DRESSING. 

The  belt  dressing  recently  recommended  in  M-\.chinery — a. 
mixture  of  95  per  cent  of  resin  and  5  per  cent  of  machine  oil^ 
is  the  second  best  compound  of  which  I  know  for  ruining, 
either  a  rubber  or  a  leather  belt.  (The  first  best  is  printers' 
ink.)  Either  of  these  will  make  a  leather  belt  glazed  and 
stiff,  and  will  flake  off  the  outer  layer  of  any  ordinary  rubber 
ply  belt.  There  is  nothing  better  for  leather  belts  than  crude 
castor  oil,  applied  hot.  Nothing  should  be  allowed  to  touch 
a  rubber  belt  but  hot  soapsuds,  or  warm  dilute  potash  or  soda 
lye.  RoBEBT  Grim  SHAW. 

Hanover,  Germany. 

306.    MIXING  PLASTER-OF-PARIS. 

Almost  every  one  has  to  mix  up  gypsum  or  plaster-of-paris 
once  in  a  while,  but  few  know  how  to  do  it  so  as  to  make  a 
smooth  cream,  or  thin  dough,  without  lumps.  The  trick  is  not 
to  pour  the  water  on  the  planter,  but  to  turn  the  latter  gradu- 
ally into  the  water,  spreading  it  about  in  shaking  it  in,  and  to 
avoid  stirring  until  all  the  plaster  has  been  added.  The 
proper  quantity  of  gypsum  is  usually  enough  to  peep  out  over 
the  surface  of  the  water  over  the  greater  part  of  the  area; 
that  is,  about  equal  volumes  of  each  ingredient.  The  addition 
of  glue-water  to  the  mixture  retards  setting. 

Hanover,  Germany.  Robebt  Geimshaw. 

307.    COMPOSITION  OF  SPIRIT  VARNISH. 

The  table  below  gives  the  composition  in  ounces  of  eight 
different  kinds  of  varnish: 

Sandarac    2       8    —      4       2     —      1       1 

Best    shellac    1     —      5       2       5     10       5      4 

Mastic    }-2     —    —       1     —       2       1       1 

Benzoin     —    —    —      1     —    —      1       1 

Powdered    glass    1     —    —      4       5     —    —    — 

Venice    turpentine     1       2       1       2     ^2     —    —      1 

Elemi     V2     —    —    —      I'i —    —    — 

Alcohol     C     32     32     32     24     32     32     32 

Varnish  can  be  "paled"  by  adding  2  drachms  of  oxalic  acid 
per  pint  of  varnish;  it  can  be  colored  red  with  dragons  blood, 
brown  with  logwood  or  madder,  and  yellow  with  aloes  or 
gamboge,  each  dissolved  in  spirits  and  strained. 

Birmingham,  England.  W.  R.  Bowers. 

308.    IMPROVED  SOLDERING  ACID. 

A  very  satisfactory  soldering  acid  may  be  made  by  the  use 
of  the  ordinary  soldering  acid  for  the  base  and  introducing  a 
certain  proportion  of  chloride  of  tin  and  sal-ammoniac.  This 
gives  an  acid  which  is  far  superior  to  the  old  form.  To  make 
one  gallon  of  this  soldering  fluid,  take  three  quarts  of  com- 
mon muriatic  acid  and  dissolve  as  much  zinc  as  possible  in  it. 
This,  as  is  well  known,  is  the  common  form  of  acid  used  in 
soldering.  Next  dissolve  6  ounces  of  sal-ammoniac  in  a  pint 
of  warm  water.  In  another  pint  dissolve  4  ounces  of  chloride 
of  tin.  The  three  solutions  should  then  be  mixed  together. 
After  mixing,  the  solution  may  appear  cloudy,  and  can  be 
cleared  up  by  a  few  drops  of  muriatic  acid,  care  being  taken 
not  to  add  too  much.  The  acid  is  used  in  the  same  manner 
as  any  ordinary  soldering  fluid.  It  will  be  found  that  it  will 
not  spatter  when  the  hot  iron  is  applied,  and  also  that  *a 
cheaper  grade  of  solder  may  be  used  with  it.  if  necessary. 

Urbana,  111.  T.  E.  O'Donnell. 

309.  WATERPROOFING  BLUEPRINTS. 
To  prevent  the  annoyance  occasioned  by  having  blueprints 
discolored  by  rain,  drippings  of  mines  or  other  similar  ex- 
posures, a  very  simple  method  of  waterproofing  them  may  be 
effected  as  follows.  The  waterproofing  medium  is  refined 
parafiine.  To  apply,  immerse  in  the  melted  paraffine,  until 
saturated,  a  number  of  pieces  of  an  absorbent  cloth  at  least  a 
foot  square.  When  withdrawn  and  allowed  to  drain  for  a  few 
moments  they  are  ready  for  use.  Lay  one  of  the  saturated 
sheets  on  a  smooth  surface,  place  the  dry  print  on  top  of  it, 
and  then  lay  a  second  sheet  of  the  saturated  cloth  over  it. 
Iron  the  top  cloth  with  a  moderately  hot  flat  iron.  The  paper 
immediately  absorbs  the  paraffine  until  saturated,  becomes 
translucent  and  highly  waterproofed,  owing  to  the  smooth 
glossy  surface,  which  is  the  result  of  the  ironing.  The  lines 
of  the  print  will  be  intensified,  and  the  paper  left  perfectly 
smooth  and  easy  to  handle.  T.  E.  O'Donnell. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 
Give  all  details  and  name  and  address.    The  latter  are  for  our 
own  convenience  and  will  not  be  published. 

The  concluding  part  of  the  answer  to  the  first  question  in 
How  and  Why,  January  issue,  should  be  corrected  to  read 
as  follows: 

%  %  X  0.707 

Tan    a,= — X  cos    4.5    degrees   = =  0.00736,   the 

12  12 

tangent  of  the  required  angle  or  2-5  minutes.  The  result  given 
(25  minutes)  was  correct  but  the  omission  of  multiplication 
by  0.707  made  it  apparently  wrong. 


M.  F.  P. — What  is  meant  by  the  "saturation  point"?  For 
example,  some  shop  receipts  say  dissolve  zinc  In  muriatic 
acid  to  saturation  in  order  to  make  tinner's  acid. 

A. — A  saturated  solution  is  one  that  has  absorbed  all  of  a 
solid  substance  that  it  can  carry  in  suspension.  For  example, 
cold  water  will  dissolve  a  certain  quantity  of  salt  and  when 
It  has  absorbed  all  that  it  can  carry  in  suspension  it  has 
reached  the  saturation  point;  when  the  water  is  hot  a  larger 
quantity  of  salt  would  be  dissolVed  so  that  we  say  the  satura- 
tion point  of  hot  water  is  higher  than  that  of  cold  water.  In 
making  tinner's  acid  we  simply  put  in  a  greater  amount  of 
zinc  into  the  muriatic  acid  than  the  acid  can  dissolve,  and 
thus  assure  the  fact  that  we  have  a  saturated  solution;  that 
is,  one  which  carries  all  the  muriate  of  zinc  that  it  can  hold 
in  suspension. 


Rusticus. — Will  you  kindly  give  me  some  rule  or  formula 
for  dividing  a  trapezoid,  by  drawing  Hues  parallel  to  the  base, 
into  three  figures  of  equal  area? 

A. — This  problem  is  best  approached  by  deriving  a  general 
formula  for  cutting  oft",  by  drawing  a  line  parallel  with  the 
base,  an  area  equal  to  a  given  percentage  of  the  whole  area. 
Such  a  formula  can  be  obtained  as  follows: 

Let  A,  B  and  C  be  the  dimensions  shown  in  the  diagram; 
let  p  be  the  decimal  expressing  the  proportion  of  the  whole 
diagram  it  is  desired  to  cut  off  by  a  horizontal  line  parallel 
with  the  base,  this  percentage  to  be  represented  by  the  area 
below  the  line.     L  is  the  length  and  H  the  distance  from  the 


Trapezoid  to  be  Divided. 


base  of  a  line  drawn  to  meet  the  given  conditions.     From  an 
inspection  of  the  figures  we  get  the  equation: 


H  pC 

—  (B  +  L)  = (B  +  A). 

2  2 


(1) 


This  simply  expresses  the  condition  that  the  area  below  the 
line  Is  p  per  cent  of  the  total  area  of  the  figure,  these  areas 
being  obtained  by  multiplying  the  sum  of  the  upper  and  lower 
bases  by  half  the  altitude,  according  to  the  usual  fashion.  In- 
specting the  diagram  again,  we  may  form  the  second  equation: 

(B  —  L):(B  —  A)=H:C.  (2) 

which  expresses  a  condition  so  obvious  that  it  need  not  be 
explained.  Solving  thi.s  second  equation  for  L.  we  obtain  the 
following: 

H 

I-  —  B (B  — A).  (3) 

C 
Multiplying  by  2  both  sides  of  Equation  1  and  inserting  the 
value  of  L  obtained  in  Equation  3,  we  have  as  a  result: 
IP 
2BH iB~A)=pC  iB  +  A).  (4) 

a 


This  equation  rearrangsd  and  solved  for  H  gives  us 

C  

H  = [B—sJ  B'—p(B'  —  A')].       (5) 

B~A 

Having  derived  this  formula,  its  use  in  the  problem  pro- 
posed by  our  correspondent  is  simple.  If  two  lines  are  drawn 
parallel  to  the  base  dividing  the  trapezoid  into  three  figures 
having  equal  areas,  the  lower  line  will  include  between  itself 
and  the  base  an  area  equal  to  1/3  of  the  total  area  of  the 
figure,  while  the  second  line  will  include  between  itself  and 
the  base  an  area  equal  to  2/3  of  the  whole  area.  Solving 
the  formula  of  Equation  5  for  p  =  1/3  and  p  =  2/3  in 
turn,  we  get  two  values  for  B'  which  give  the  heights  at  which 
the  first  and  second  lines  respectively  are  to  be  drawn. 

It  will  be  understood  that  the  trapezoid  need  not  necessarily 
have  one  of  the  sides  perpendicular  to  the  base,  as  shown  in 
the  cut.  The  formula  may  be  used  for  any  quadrilateral  hav- 
ing two  parallel  sides  A  and  B,  when  C  is  the  perpendicular 
distance  between  them. 


Jeweler. — I  would  appreciate  some  information  that  would 
enable  me  to  make  laps  for  finishing  jeweler's  rolls  which  will 
remain  true.  My  present  practice  of  charging  laps  produces 
uneven  charging  and  the  laps  soon  wear  out  of  round,  thus 
making  the  rolls  uneven  in  finish.  These  rolls  have  to  be 
very  exact  and  smooth,  as  they  are  used  for  rolling  gold-filled 
stock  which  cannot  be  finished  afterward  except  by  butfing. 

AnsTvered  by  Frank  E.  Sballor.  Great  Barrington,  Mass. 

A. — It  is  impossible  to  charge  any  lap  .so  that  it  will  remain 
evenly  charged  if  the  lap  is  used  in  such  a  manner  that  will 


ADJUSTING  SCREWS 


LAP  HOLDER 


CAST  IRON  LAP 


T\g.  1.    Lap  and  Lap  Holder. 

cause  it  to  become  out  of  round.  Judging  from  the  corre- 
spondent's inquiry,  I  infer  that  the  lap  is  held  against  the 
roll  and  is  not  moved  back  and  forth.  This  will  cause  it  to 
"strip,"  and,  of  course,  the  lap  then  transfers  its  uneven  sur- 
face to  the  roll.  "When  the  jeweler's  rolls  are  ground  prepara- 
tory to  lapping,  they  are  relatively  speaking,  quite  uneven  and 
rough;  therefore,  if  a  lap  is  unevenly  charged  and  is  perfectly 


Fig.  2.    Wooden  Clamp  used  as  Lap  Holder. 

round  the  hign  spots  on  the  roll  will  soon  wear  minute  ridges, 
in  the  lap,  provided  that  the  lap  is  held  in  one  position  and 
dependence  placed  on  the  lap  to  true  the  roll.  I  would  suggest 
the  following  method  and  will  add  that  it  is  the  best  known 
method  among  fine  toolmakers: 

The  rolls  must  be  ground  true  and  straight  with  their  axes. 
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Particular  attention  must  be  paid  to  making  the  rolls  straight 
before  commencing  to  lap.  The  roll  is  gripped  in  a  lathe 
chuck  by  its  shaft  and  a  lap  of  cast  iron,  copper  or  brass,  such 
as  shown  in  the  accompanying  cut,  should  be  employed.  The 
lap  is  smoothly  bored  or  reamed  to  the  same  size  as  the  roll 
to  be  finished,  and  slotted  and  held  as  in  Fig.  1.  The  screws 
A  A  are  provided  for  adjustment  to  compensate  for  wear.  A 
wooden  clamp,  Fig.  2,  may  be  employed  instead  of  the  ring 
lap-holder.  Flour  emery  that  has  been  sifted  through  a  thick 
cloth  bag  and  mixed  with  lard  oil  to  a  consistency  of  a  thin 
paste  makes  an  excellent  abrasive  for  lapping.  The  roll  is 
revolved  and  smeared  with  the  emery  paste  and  speeded  as 
fast  as  it  can  run  without  causing  the  emery  to  fly  off  the 
roll.  The  lap  should  now  be  moved  back  and  forth  on  the  roll 
and  kept  constantly  in  motion,  for  if  allowed  to  dwell  an 
instant  in  one  place  it  will  produce  ridges  in  the  roll.  The 
reason  for  this  is  that  the  emery  varies  slightly  in  size  and 
cutting  power.  While  it  is  possible  to  charge  a  lap  fairly 
true,  one  cannot  depend  upon  even  cutting,  therefore  it  is 
absolutely  necessary  that  the  lap  be  kept  constantly  in  motion 
and  frequently  adjusted  to  prevent  it  wearing  larger  than 
the  roll.  The  cause  of  a  lap  wearing  out  of  round  is  due  to 
lack  of  care  in  not  keeping  it  adjusted  snugly  to  the  roll. 
Ttie  lap  must  fit  the  roll  snugly  all  the  time  while,  lapping. 
Another  essential  point  to  be  heeded  is  that  the  lap  must  be 
kept  well  moistened,  especially  if  diamond  dust  is  used.  Dia- 
mond dust,  while  more  expensive  than  emery,  cuts  much 
faster,  but  if  the  lap  is  run  dry  fcr  an  instant  the  small 
particles  of  diamond  that  are  merely  forced  into  the  lap  are 
called  upon  to  extend  more  pressure  than  they  are  capable 
of  withstanding.  The  consequence  is  that  a  piece  of  diamond 
will  break  away  and  back  against  the  next  particle,  and  so 
on,  and  in  an  instant  the  lap  is  "stripped."  Kerosene  is  an 
excellent  lubricant  for  diamond  dust  lapping.  Another  essen- 
tial point  that  must  be  heeded  is  that  the  ends  or  corners  of 
the  roll  will  round  slightly,  the  same  being  the  case  when 
lapping  out  a  hole;  the  hole  will  become  "bell  muzzled."  The 
best  way  to  overcome  this  diflaculty  on  the  roll  is  to  make  the 
lapping  ring  or  roll  travel  further  than  the  required  length, 
and  then  grind  to  the  proper  length  after  lapping.  The  width 
of  the  lap  should  be  at  least  one-third  the  length  of  the  piece 
to  be  lapped.  Rolls  that  have  become  rust  eaten  must  be 
ground  true  before  they  can  be  lapped,  for  the  abrasive  will 
lodge  in  the  rust  spots  and  will  quickly  cut  ridges  in  the 
lap.  Rolls  that  have  become  hollow  from  long  usage  can  be 
trued  with  a  lap,  but  it  requires  much  skill  both  in  handling 
the  lap  and  in  the  use  of  micrometers,  by  which  the  straight- 
ness  of  the  roll  is  determined.  The  point  to  be  fully  under- 
stood is  that  for  very  accurate  work  one  can  never  depend 
on  the  truth  of  a  lap,  for  no  matter  how  evenly  charged  it  is, 
it  will  have  keener  cutting  points  in  one  place  than  another, 
hence  the  necessity  of  keeping  it  constantly  in  motion  so  as  to 
distribute  the  cutting  action   evenly   over  the  whole  -surface 

of  the  roll. 

*     *     * 

SENSITIVE  MICROMETER  ATTACHMENT. 
When  testing  the  diameters  of  pieces  that  are  handled  in 
great  quantities  and  are  all  supposed  to  be  within  certain 
close  limits  of  a  standard  dimension,  the  ordinary  micrometer 
presents  the  difficulty  of  having  to  be  moved  for  each  piece, 
and  small  variations  in  diameters  have  to  be  carefully  read 
off  from  the  graduations  on  the  barrel.  Not  only  does  this 
take  a  comparatively  long  time  but  it  also  easily  happens 
that  the  differences  from  the  standard  diameter  are  not  care- 
fully noted  and  pieces  are  liable  to  pass  inspection  that  would 
not  pass  if  a  convenient  arrangement  for  reading  off  the  dif- 
ferences were  at  hand.  The  accompanying  cut  shows  a  regu- 
lar Brown  &  Sharpe  micrometer  fitted  with  a  sensitive  ar- 
rangement for  testing  and  inspecting  the  diameters  of  pieces 
which  must  be  within  certain  close  limits  of  variation.  The 
addition  to  the  ordinary  micrcmeter  is  all  at  the  anvil  end 
of  the  instrument.  The  anvil  itself  is  loose  and  consists  of  a 
plunger  B,  held  in  place  by  a  small  pin  A.  The  pin  has  free- 
dom to  move  in  a  slot  in  the  micrometer  body,  as  shown  in 
the  enlarged  view  in  the  cut.  A  spring  C  holds  the  plunger 
B  up  against  the  work  to  be  measured  and  a  screw  D  is  pro- 
vided for  obtaining  the   proper   tension   in   the  spring.     The 


screw  and  the  spring  are  contained  in  an  extension  E  screwed 
and  dowelled  to  the  body  of  the  micrometer.  A  pointer  or 
indicator  is  provided  which  is  pivoted  at  F  and  has  one  ex- 
tensional  arm  resting  against  the  pin  A,  which  is  pointed  in 
order  to  secure  a  line  contact.  At  the  end  of  the  indicator 
a  small  scale  is  graduated  with  the  zero  mark  in  the  center, 
and  as  the  indicator  swings  to  one  side  or  the  other  the 
variations  in  the  size  of  the  piece  measured  are  easily  de- 
termined. A  small  spring  G  is  provided  for  holding  the 
pointer  up  against  the  pin  A.  The  case  H  simply  serves  the 
purpose  of  protecting  the  spring  mentioned.  As  the  plunger  B 
takes  up  more  space  than  the  regular  anvil  the  readings  of 
the  micrometer  cannot  be  direct.  The  plunger  B  can  be  nade 
of  such  dimensions,  however,  that  0.100  inch  deducted 
from  the  barrel  and  thimble  reading  will  give  the  actual 
dimension.     Such  a  deduction  is  easily  done  in  all  cases.     In 


Sensitive  Micrometer  Attachment. 

other  words,  the  reading  of  the  micrometer  should  be  0.100 
when  the  face  of  the  measuring  screw  is  in  contact  with  the 
face  of  the  plunger;  the  0.100  inch  mark  is  thus  the  zero  of 
this  measuring  tool. 

When  wanting  to  measure  a  number  of  pieces,  a  standard 
size  piece  or  gage  is  placed  between  the  plunger  B  and  the 
face  L  of  the  micrometer  screw  and  the  instrument  is  ad- 
justed until  the  indicator  points  eactly  to  zero  on  the  small 
scale  provided  on  the  body  of  the  micrometer.  jVfter  this 
the  micrometer  is  locked  and  the  pieces  to  be  measured  are 
pushed  one  after  another  between  the  face  L  and  the  plunger 
B,  the  indications  of  the  pointer  il  being  meanwhile  observed. 
Whenever  the  pointer  shows  too  great  a  difference  the  piece 
of  course  does  not  pass  inspection.  All  deviations  are  easily 
detected,  and  any  person  of  ordinary  common  sense  can  be 
employed  for  inspecting  the  work. 
*     *     * 

One  of  the  very  necessary  little  things  in  the  make-up  of  a 
publication  is  the  "filler."  What  is  a  filler?  Simply  an  idea 
or  bit  of  information  expressed  in  a  number  of  lines  that 
just  happens  to  fill  the  yawning  gap  between  the  end  of 
some  article  and  the  foot  of  the  page.  In  fact  probably  this 
will  be  used  as  one.  The  make-up  editor  treasures  his  fillers, 
arranging  and  re-arranging  the  make-up — ^whisper  it  softly — 
to  suit  the  fillers,  oftentimes.  In  time  of  stress  he  is  some- 
times known  to  use  the  shears  on  a  contemporary  and  lift 
bodily  some  item  that  happens  to  fill  an  aching  void.  Who 
can  blame  him  if,  in  his  hurry,  he  sometimes  forgets  to 
acknowledge  the  source  of  his  salvation?  But  it  is  neverthe- 
less amusing  and  sometimes  the  least  bit  irritating  to  see  an 
item,  on  which  we  have  spent  our  valuable  time  "writing  and 
rewriting,  polishing  and  repolishing,"  going  the  rounds  of  the 
press,  a  lone  orphan,  the  sport  of  fortune  and  anything  else 
pitiable  that  the  reader  can  think  of.  But  to  get  down  to 
what  we  started  out  to  say:  In  the  October,  19u5,  issue  a 
note  was  published  in  Machinery  on  the  relative  strength  of 
grindstones  when  wet  and  dry,  being  an  abstract  of  a  report 
published  on  investigations  made  in  the  Sheffield  district, 
England.  The  item  has  since  floated  around  through  many 
of  the  trade  papers,  and  the  last  seen  of  it  was  in  the  Journal 
of  the  Franklin  Institute,  credited  to  the  Iron  Age!  So  at 
last,  this  poor  lone  note  has  found  place  and  position — em- 
balmed as  it  were  with  the  odor  of  respectability.     It  is  well! 
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A  MONTHLY  RECORD  OF  NEW  APPLIANCES  FOR  THE  SHOP. 


A  GEAR-DRIVEN  UNIVERSAL  MILLER. 
In  the  December,  1905,  issue  of  Machixery  we  illustrated 
and  described  a  gear-driven  Milwaukee  plain  milling  machine. 
The  builders  of  this  machine,  the  Kearney  &  Trecker  Co., 
Milwaukee.  Wis.,  have  now  re-designed  their  universal  ma- 
chines along  the  same  lines,  and  they  propose  to  give  up  the 
building  of  the  cone-driven  style  entirely,  having  evidently 
the  courage  of  their  convictions  as  to  the  superiority  of  the 
single  pulley  and  gear-driven  type.  Besides  this  matter  of 
drive,  and  the  general  stiffness   and   weight  of  the  machine. 


Fig.  1.    MUwaiikee  Gear-driven  Universal  Milling  Machine. 

there  are  other  details  of  design  which  show  that  the  build- 
ers believe  there  is  a  demand  for  a  machine  fitted  with  the 
best  of  conv.eniences  for  effective  service,  even  when  these 
conveniences  add  considerably  to  the  expense  of  building  the 
machine.  For  instance,  elaborate  provision  is  made  (or  lubri- 
cating the  gears  and  journals  of  the  spindle  driving  and  feed 
mechanism.  Near  the  base  of  the  machine  in  Fig.  2  will  be 
seen  a  funnel  and  a  drain  cup  leading  to  a  reservoir  for  lubri- 
cating oil.  A  circulating  pump  connected  to  the  driving  shaft, 
and  running  even  when  the  spindle  is  motionless,  carries  the 
oil  from  this  reservoir  to  every  point  where  it  is  needed  for 
the  mechanism  within  the  column.  The  oil  used  in  this  way 
returns  by  gravity  to  the  reservoir,  and  is  again  pumped  back. 
From  time  to  time  a  sample  of  the  oil  may  be  drawn  off 
through  the  valve,  and  its  condition  noted.  If  it  is  dark  with 
considerable  dirt  and  mineral  in  suspension,  it  should  be  fil- 
tered, after  which  it  is  again  ready  for  use.  Besides  this  pro- 
vision for  circulating  the  lubricating  oil,  a  second  reservoir 
is  provided  for  cutting  oil.  A  tank  for  this  is  reached  through 
the  door  in  the  side  of  the  column  shown  in  Fig.  1.  A  second 
pump  takes  the  liquid  from  this  tank,  forces  it  through  the 
pipes  and  flexible  tubing  over  the  spindle  onto  the  revolving 
cutters.  A  carefully  arranged  series  of  screens,  drains,  and 
cored  passages  leads  the  oil  from  the  table  through  telescopic 
tubing  from  the  saddle  to  the  base  of  the  column,  as  shown  in 
Fig.  2,  and  back  to  the  reservoir  again.  This  pump  is  not  an 
attachment  furnished  at  an  extra  cost,  but  is  invariably  in- 
cluded in  the  equipment.  A  universal  miller,  en.gaged  in  the 
work  for  which  it  is  best  suited,  is  working  on  machine  or 
tool  steel  the  greater  part  of  the  time,  and  on  this  work  a 
good  lubricant  should  always  be  used.  The  arrangements 
provided  are  fitted  to  use  this  lubricant  in  the  most  effective 
way.  The  makers  advise  that  the  best  grade  of  lard  oil  be 
employed,  as  this,  in  the  long  run,  has  proven  to  be  the 
cheapest  and  most  satisfactory. 


Aside  from  the  universal  features  of  the  machine,  the  gen- 
eral design  is  similar  to  that  of  the  plain  miller  previously 
described.  In  Fig.  1  a  vertical  lever  may  be  seen,  pivoted  in 
the  column  and  showing  just  back  of  the  tailstock  spindle  on 
che  work  table.  This  lever  is  used  for  starting  and  stopping 
the  machine  independently  of  a  countershaft.  As  usually 
arranged,  the  driving  pulley  is  belted  directly  from  the  line- 
shaft.  Tliis  makes  it  possible  to  get  a  new  machine  into  op- 
eration very  quickly,  and  does  away  with  the  troublesome  fea- 
tures of  friction  pulleys  and  elaborate  overhead  works.  When 
a  motor  drive  is  wanted,  it  is  substituted  in  place  of  the  pul- 
ley bracket,  and  the  resulting  combination  has  a  very  pleas- 
ing and  harmonious  appearance.  The  IS  speed  changes  are 
obtained  entirely  by  gearing.  The  two  cranks  seen  at  the 
side  of  the  column,  back  of  the  starting  and  stopping  lever, 
provide  for  this.  The  upper  one  has  three  positions,  and  the . 
lower  one  has  six.  This  combination  gives  the  18  spindle 
speeds,  with  a  range  of  from  15  to  354  revolutions  per  min- 
ute in  increments  of  20  per  cent.  While  it  is  entirely  possible 
to  change  the  speed  with  the  machine  running,  it  is  not  con- 
sidered feasible  or  necessary,  as  the  frequency  with  which 
changes  of  speed  are  required  in  milling  machines  is 
much  less  than  in  lathes,  for  instance,  used  in  turning  dif- 
ferent diameters.  A  miller  set  up  for  a  job  uses  the  same 
sized  cutter,  which  is  not  changed  until  the  machine  is  set  up 
for  another  job:  besides  the  starting  lever  is  easy  to  reach 
at  any  time  when  it  may  be  desired  to  stop  the  machine.  An 
index  plate  is  provided  showing  the  speeds  obtainable.  A 
hand  wheel  at  the  rear  of  the  column  just  under  the  spindle 


ng  Oiling  Arrange- 

is  partially  shown  in  both  cuts.  This  is  used  to  turn  the 
spindle  by  hand  through  small  angular  movements  when  this 
is  necessary.  The  spindle  is  provided  with  a  hardened  collar 
for  driving  the  cutter  arbor,  and  with  a  draw-in  bar  to  hold 
the  arbor  in  place  and   force   it   out  again. 

The  feed  change  levers,  which  may  be  seen  at  the  rear  of 
the  machine  in  Fig.  2,  operate  a  mechanism  similar  to  that 
used  in  changing  the  spindle  speeds.  Ten  changes  are  available, 
giving  feeds  of  from  0.55  to  16.0  inch  per  minute,  the  feed  per 
minute  in  all  cases  being  independent  of  the  spindle  speed. 
In  combination  with  the  changes  of  spindle  speed  on  this  size 
machine,  from  0.001  to  1.066  inch  feed  per  revolution  of  spin- 
dle is  obtainable.  Automatic  vertical  and  longitudinal  feeds 
are  regularly  supplied  on  all  the  machines  whether  ordered  or 
not,  and  positive  automatic  stops  are  provided  at  the  limits  of 
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the  movement  of  all  feeds  to  prevent  accident.  Adjustable 
stops  are  also  supplied  to  trip  the  feed  at  any  point  desired. 
The  fixed  stops  are  immovable  so  that  the  operator  cannot  ac- 
cidentally hit  them.  The  arrangement  of  the  feed  controlling 
levers  makes  it  impossible  to  engage  two  feeds  at  the  same 
time. 

The  table  is  made  to  swivel  fn  the  manner  common  to  all 
universal  milling  machines,  but  modified  in  such  a  way  as  not 
to  interfere  with  the  return  of  the  lard  oil  or  other  lubricant 
from  the  table  to  the  reservoir  in  the  closet  of  the  machine. 
Ball  bearings  are  provided  to  take  the  thrust  of  cross  table 
and  elevating  screws.  The  three-jaw  universal  milling  ma- 
chine chuck  used  with  the  spiral  head  has  reversible  jaws. 
This  is  a  departure  from  the  usual  practice,  but  it  is  thought 
to  be  justified,  as  the  old  fashioned  milling  machine  chuck 
only  permits  the  holding  of  work  of  comparatively  small  dia- 
meters, whereas  it  is  often  convenient  to  hold  pieces  of  widely 
van'iug  character  in  the  chuck.  Many  of  the  features  found 
useful  in  the  cone  pulley  millers  have  been  incorporated  in 
the  design  of  the  new  machines.  For  example,  the  extended 
knee  slide  of  the  column  was  carried  above  the  spindle  bear- 
ing primarily  to  furnish  a  convenient  place  for  clamping  the 
vertical  spindle  and  other  attachments,  and  incidentally  to  add 
to  the  stiffness  of  the  spindle  bearing.  This  last  advantage  is 
not  so  apparent  in  the  new  machines,  as  it  will  be  seen  that 
the  box  form  of  frame,  without  an  opening  for  the  cone 
pulley,  leaves  nothing  further  to  be  desired  in  the  matter  of 
stiffness  of  the  column  itself. 

The  cuts  show  the  Xo.  1  B,  the  smallest  of  three  sizes,  all 
of  which  are  uniform  in  design. 


A  PNEUMATIC  DRILL  FOR  CLOSE  QUARTERS. 
The  Independent  Pneumatic  Tool  Co.,  of  Chicago  and  New 
York,  have  recently  perfected  a  machine  designed  as  their 
"Thor"  No.  8  close  quarter  piston  air  drill  which,  as  may  be 
seen  in  the  accompanying  cuts,  is  especially  suited  for  drilling 
in  close  quarters  and  in  corners  where  the  ordinary  drill  can 
not  be  used.  The  device  is  capable  of  drilling  holes  up  to  2y2 
inches  in  diameter  in  any  ordinary  metal.     It  has  no  delicate 


Pneumatic  DriU  for  Close  Quarters. 

mechanism  and  is  very  easily  handled  and  operated.  The 
principal  dimensions  are  shown  on  the  cut,  and  its  compact- 
ness will  at  once  be  appreciated.  The  makers  state  that  they 
will  seBd  this  drill  on  approval  to  any  one  desiring  to  make  a 
test  of  it. 


THE  MURCHEY  DOUBLE-HEAD  NIPPLE  AND  PIPE 
THREADING  MACHINE. 
The  Murchey  Machine  &  Tool  Co.,  corner  4th  and  Porter 
Streets,  Detroit,  Mich.,  in  the  design  of  their  double  head  pipe 
threading  machine,  have  provided  sufficient  power  to  thread 
two  4-inch  pipes  simultaneously.  The  cut  shows  a  motor- 
driven  machine,  but  it  can  be  arranged  to  be  belt-driven  if 
desired.  The  die  heads  of  the  machine  have  steel  bodies  and 
are  of  an  entirely  new  design.  There  are  six  chasers  in  each, 
rigidly  held  in  radial  slots  by  a  face  ring.  The  head  is  in  two 
parts  and  opens  automatically,  by  the  action  of  the  reamer 
coming  in  contact  with  the  end  of  the  pipe  when  the  thread 


has  reached  its  proper  length.  The  processes  of  reaming  and 
threading  are  performed  in  this  machine  at  the  same  opera- 
tion, and  by  making  the  opening  of  the  dies  depend  on  the 
contact  of  the  reamer  with  the  work,  perfectly  reamed  pipes 
and  uniform  lengths  of  threads  can  be  obtained  regardless  of 
the  position  of  the  pipe  in  the  vise.  There  is  a  separate  ream- 
er furnished  for  every  size  pipe  within  the  range  of  the  ma- 
chine. The  unusual  bearing  surfaces  of  the  vise  jaws  adapt 
the  machine  especially  to  the  threading  of  very  short  nipples. 
Another  important  improvement  is  the  lead  screw  attach- 
ment furnished  as  part  of  the  machine.  With  this  arrange- 
ment, instead  of  starting  the  cut  by  hand,  the  operator  simply 
clasps  the  pipe  in  the  vise  jaws  and  throws  in  the  lead  screw, 
no  further  attention  being  required.     The  same  thing  is  done 


Mtirchey  Double-bead  Nipple  and  Pipe  Tbreadiner  Macblue. 

for  the  other  head  of  the  machine.  The  first  thread  has  mean- 
while reached  its  proper  length,  the  end  has  been  reamed,  the 
dies  have  opened  automatically,  and  the  lead  screw  has  been 
released.  The  mechanism,  for  effecting  the  simultaneous  re- 
lease of  the  lead  screw  and  opening  of  the  die  head  is  ex- 
tremely simple,  though  positive  and  effective,  no  special  care 
being  required  in  adjusting  it.  Great  care  has  been  taken  to 
make  every  detail  of  the  machine  as  nearly  fool-proof  as  pos- 
sible. 

The  cone  pulley  has  three  steps  with  diameters  from  12  to 
IG  inches  for  a  3',4-inch  belt.  With  one  change  by  gearing, 
this  gives  six  different  speeds;  with  the  back  gears  thrown  in 
for  heavy  work  the  gear  ratio  is  25  to  1.  The  motor  shown 
attached  to  the  machine  is  of  oV^  horsepower  and  is  furnished 
by  the  Triumph  Electric  Co.  of  Cincinnati.  The  makers  of 
this  machine  claim  that  it  will  easily  produce  700  four-inch 
threads  in  ten  hours. 


THE  BRIDGEPORT  MOTOR-DRIVEN  KNIFE  GRINDER. 

Among  the  improvements  introduced  by  the  Bridgeport 
Safety  Emery  Wheel  Co.,  Inc  .  Bridgeport,  Conn.,  in  the  knife 
grinder  shown  herewith,  are.  the  use  of  a  motor-driven  wheel, 
an  improved  method  of  knife  support  and  feed  works,  and 
carefully  arranged  provisions  for  supplying  the  wheel  with 
water  and  returning  it  to  the  tank  after  use. 

The  knife  which  is  being  ground  is  clamped  to  a  hollow, 
square  knife  bar  or  support  of  great  strength  and  stiffness. 
The    bolts   which    hold    the    knife    to    this    bar    pass   entirely 
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through  it,  and  so  are  easily  inserted  and  removed.  This  work 
support  is  pivoted  at  the  ends  to  the  two  sliding  bearings, 
thus  furnishing  a  means  for  grinding  the  edge  to  any 
angle  desired,  the  adjustment  for  this  being  obtained  by  a 
worm  and  wheel  arrangement  operated  by  the  hand  wheel 
shown  at  the  left  of  the  work  table.  A  graduated  index  shows 
the  angle  obtained.     The  sliding  bearings  in  which  the  work 


A  Motor-driven  Knife  Grinder. 

support  is  pivoted  are  moved  forward  simultaneously  by  feed 
screws  geared  to  move  together,  under  the  influence  of  the 
longitudinal  shaft  shown  at  the  front  of  the  table.  Provision 
is  made  for  clamping  the  work  in  approximately  the  correct 
position,  and  adjusting  it  afterward  so  that  the  wheel  will 
grind  the  same  amount  from  each  end.  This  is  done  by 
slipping  one  of  the  bevel  gears  on  the  horizontal  feed  shaft 
out  of  mesh  with  its  mating  gear,  when  one  bearing  may  be 
at^jusled  out  and  in  by  the  feed  crank  while  the  other  remains 
stationary. 

\n  automatic  traverse  is  given  to  the  table,  its  motion  being 
determined  by  the  adjustable  dogs  shown,  which  act  in  the 
same  way  that  the  stops  on  a  planer  table  do.  The  work  is 
fed  in  automatically  at  the  end  of  a  stroke  by  the  action  of  a 
double  wedge,  adjustably  mounted  on  the  round  bar  support 
shown  at  the  right  hand  end  of  the  bed.  This  acts  on  a 
swinging  lever  pivoted  by  the  feed  shaft,  operating  a  ratchet 
wheel  attached  to  it.  The  feed  thus  obtained  may  be  ad- 
justed to  give  the  work  as  fine  an  advance  as  0.001  inch  for 
each  traverse  of  the  carriage.  The  carriage  drive  is  strongly 
back  geared  and  all  the  gears  are  cut  from  the  solid.  The 
carriage  runs  on  a  wide  flat  track  with  the  outer  edges  gibbed 
under  the  bed  to  hold  it  securely  in  alignment,  and  is  pro- 
vided with  side  adjustment  for  wear  in  that  direction.  It  is 
thus  impossible  to  force  the  carriage  oft  the  ways  if  the  wheel 
is  forced  against  the  work.  The  carriage  is  so  constructed  as 
to  cover  the  sliding  surface  of  the  bed  while  in  action. 

The  emery  wheel  is  set  on  a  back  extension  of  the  bed  of 
the  machine  in  a  mounting  so  arranged  that  when  the  wheel 
is  partially  worn  out  it  may  be  set  forward  to  use  the  remain- 
der. This  extension  on  which  the  wheel  is  mounted  is  util- 
ized also  for  a  water  compartment.  A  patented  air  pump 
mechanism  forces  the  water  from  the  lower  tank  into  the  up- 
per compartment  under  the  wheel.  Suitable  guards  and  pans 
catch  the  drip  from  the  knife  bar  and  carriage,  and  conduct 
it  back  to  the  reservoir.  This  use  of  water  prevents  the  glaz- 
ing and  heating  of  any  portion,  and  obviates  the  danger  to  the 
wearing  surfaces  of  the  machine  from  emery  dust  flying  about 
loosely  in  the  air.  This  tool,  known  as  the  improved  medium 
weight  knife  grinder,  is  made  in  four  sizes  for  traverse  of  32, 
42,  52,  and  62  inches,  either  belt-  or  motor-driven.  The  emery 
wheel  shown  is  26  inches  in  diameter  by  IV2  inch  wide. 


THE  FEDERAL  BLUEPRINTING  MACHINE. 
The  Keuffel  &  Esser  Co.,  127  Fulton  Street,  New  York,  an- 
nounce  their   purchase   of   the   patent   rights   to   the   Federal 
blueprinting     machine.     Among     the     points     of     superiority 
claimed  for  this  device  over  other  machines  of  the  same  kind 
are:    The   effective   use   of   the   intense   light    furnished,   thus 
making  continuous   printing  possible  at  nearly   as  high  rate 
of  speed  as  possible  with  the  most  favor- 
able    sunlight;      the     continuous     action 
which  obviates  loss  of  time  in  preparing 
the    apparatus    for   each    separate    expos- 
ure; the  absence  of  glass  or  other  fragile 
material  in  the  machine;  and  the  extreme 
ease    of    manipulation,    no    handling    of 
heavy  parts  being  required.     The  device 
consists     essentially     of     a     large     drum 
mounted  in   roller  bearings,  an   apron  of 
transparent   material    for   getting   smooth 
contact    between    the    drawing    and    the 
blueprinting  paper,  a  reflector  containing 
electric  lamps,  a  small  electric   motor,  a 
speed  controlling  device,  and  an  arrange- 
ment for  regulating  the  tension  upon  the 
apron.    The  fact  that  the  work  is  fed  and 
discharged   on   the  same  side  of  the  ma- 
chine saves  a  great  deal  of  time,  and  a 
further  advantage  is  that  the  operator  is 
able  at   all   times   to  examine  the   prints 
coming   from   the   exposing  chamber   and 
to  vary  the  speed  of  travel  as  may  be  re- 
quired.   The  device  is  made  in  three  sizes 
for  prints  up  to  30,  42,  or  54  inches  wide, 
and    is   equipped   with    respectively    4,    6, 
or  S  lamps.     The  height  of  the  machine 
from  the  floor  to  the  top  of  the  lamps  is 
4  feet  10  inches.     Its  depth  is  4  feet  6  inches,  and  the  width 
of  the  three  sizes  is  respectively  4,  G,  and  10  feet. 

A  DIMINUTIVE  ELECTRIC  DRILL.. 
The  tool  shown  below,  manufactured  by  the  United  States 
Electrical  Tool  Co.,  of  Cincinnati,  Ohio,  is  exceedingly  compact 
and  light  considering  the  work  it  has  to  do.  The  prime  neces- 
sity in  the  construction  of  portable  electric  tools  of  all  kinds 
is  to  reduce  the  weight  as  much  as  possible,  at  the  same  time 
keeping  the  power  sufficient  lor  the  rated  capacity,  or  in  other 
words,  the  tool  must  not  be  over-rated.  The  tool  shown  is  a 
3/lC-inch  drill   weighing  6   pounds.     It  is  capable  of  drilling 


A  Small  Drill,  biiilt  by  the  United  States  Electrical  Tool  Co. 

holes  of  up  to  the  size  mentioned  in  wood,  iron  or  steel  and 
the  motor  will  easily  develop  %  horsepower.  It  is  espe- 
cially suited  for  such  work  as  drilling  holes  for  oil,  name- 
plate  screws,  etc.,  in  the  machine  shop.  Extra  handles  of 
various  patterns  are  supplied  when  necessary,  making  the 
tool  a  useful  one  for  many  different  operations. 


A  HEAVY  TOLEDO  STAMPING  PRESS. 
The  modern  tendency  toward  increase  in  the  range  of  work 
required  of  stamping  presses,  and  other  machinery  of  the 
same  type,  is  well  illustrated  by  the  line  cuts  of  the  work 
shown  in  Fig.  2,  and  the  halftone  of  the  massive  machine 
used  in  producing  them,  as  shown  in  Fig.  1.  While  with  hy- 
draulic presses  and  rel  hot  stock  to  work  on,  the  operations 
indicated  would  be  common  everyday  affairs,  when  it  comes  to 
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the  question  of  performing  them  on  cold  stock  in  belt-driven 
machines,  the  task  is  one  of  unusual  magnitude.  The  build- 
ers, the  Toledo  Machine  &  Tool  Co.,  Toledo,  Ohio,  believe  this 
press  to  be  the  largest  and  most  powerful  one  of  the  kind  in 
operation  in  this  country. 

The  first  stamping,  of  14-inch  steel  plate,  is  made  from  a 
20-inch  blank.  This  piece  is  formed  and  the  center  opening 
cut  out  and  flanged  in  two  operations.  The  second  sample  is 
made  of  plate  %  inch  thick.    The  center  opening  was  cut  and 


Pig.  1.    stamping  Press  of  Unusual  Size. 

flanged  in  three  operations,  the  flange  being  about  2  inches 
high.  This  work  was  performed  on  the  special  press  shown, 
designed  and  built  for  the  Crosby  Company  of  Buffalo,  who 
make  a  specialty  of  producing  stampings  of  this  character  for 
a  wide  range  of  work. 

Some  idea  of  the  size  of  the  machine  may  be  obtained  from 
the  following  measurements.  The  frame,  which  is  of  cast  iron 
and  made  in  one  piece,  weighs  42,800  pounds  and  has  a  ca- 
pacity  of   resisting   a   pressure   of    1,200    tons.     The    distance 
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Sanaples  of  Worlc.  Stamped  Cold  in  the  Macbloe  shown  above. 

fi-om  the  bed  to  the  slide,  with  stroke  and  adjustment  up,  is 
31  inches.  The  diameter  of  the  crankshaft  at  the  crank  bear- 
ing is  13  inches,  and  the  stroke  is  14  inches.  The  gearing  is 
in  the  ratio  of  40  to  1,  and  the  main  gear  is  14  inches  face  by 
92  inches  in  diameter,  and  weighs  9,000  pounds.  The  60-inch 
flywheel  weighs  2,400  pounds.  The  total  height  of  the  ma- 
chine to  the  top  of  the  lai-ge  gear  is  14  feet  8  inches,  and  the 
total  weight  is  100,000  pounds. 


CHASING  ATTACHMENT  FOR  THE  FLAT  TURRET  LATHE. 

In  determining  what  work  should  be  done  in  the  engine 
lathe  and  what  in  the  turi-et  lathe,  there  has  always  been  one 
field  in  which  the  older  machine  has  still  kept  the  advantage. 
When  short  threads  of  large  diameters  are  called  for,  where 
accuracy,  both  of  size  and  alignment,  is  required,  the  neces- 
sary operations  are  performed  on  the  engine  lathe,  with  the 
usual  change  gear  and  lead  screw  apparatus.  Various  de- 
vices have  been  tried  on  the  screw  machine  to  compete  with 
this  process.  The  lead  screw  has  been  applied,  as  on  the  en- 
.s;ine  lathe,  and  the  Fox  chasing  attachment  has  also  been 
used  to  good  advantage  in  many  classes  of  work.  The  en- 
gine lathe  schem.e,  however,  employs  a  long  screw  which 
wears  in  one  spot  in  the  average  run  of  work,  and  there  are 
liesides  many  joints,  both  sliding  and  rotary,  between  the 
spindle  and  the  tool,  and  the  lost  motion  In  these  joints  re- 
sults in  a  large  thread  at  both  ends  of  the  screw.  The  Fox 
chasing  apparatus  is  much  more  simple  and  effective  in  its 
operation  for  this  work,  and  Is  much  quicker  in  action  as 
well,  although  its  use  is  restricted  to  short  threads.  The  weak- 
ness of  the  device,  however,  has  confined  its  use  almost  wholly 
to  the  softer  metals.  The  Jones  &  Lamoon  Machine  Co.,  of 
Springfield,  Vt.,  who  make  the  attachment  we  are  about  to 
describe,  applied  the  Fox  chaser  in  the  'SO's  and  later  in  the 
90's  to  their  machines,  but  do  not  consider  the  arrangement 
stiff  enough  to  control  the  tool  properly. 

The  device  illustrated  in  Figs.  1  to  4  is  designed  to  obviate 
the  difficulties   of  both   the  older  arrangements.     It   may  be 


Fig.  1.    Construction  of  the  Mechanism  of  Chasing  Attachment. 

readily  applied  to  any  form  of  lathe,  although  at  the  present 
writing  it  is  the  intention  of  the  builders  to  restrict  its  use  to 
the  Hartness  flat  turret  lathe.  Referring  to  the  halftone.  Fig. 
2,  and  the  line  cut.  Fig.  1.  it  will  be  seen  that  a  horizontal 
shaft,  A,  connected  by  the  spiral  gearing  shown  to  the  spindle 
of  the  machine,  drives  the  vertical  shaft  B  of  the  device 
through  the  bevel  gearing  in  case  C.  This  vertical  shaft  car- 
ries a  spiral  gear  at  D  and  a  spur  gear  at  3.  The  spur  gear 
is  driven  by  the  frictional  pressure  of  two  collars,  maintained 
by  the  spring  indicated  by  the  dotted  lines.  The  spiral  gear 
D  drives  a  mating  gear  F,  keyed  to  the  lead  screw  G.  which 
thus  revolves  constantly  in  one  direction.  This  lead  screw 
is  mounted  in  a  holder  H  fastened  to  the  flat  turret;  within 
this  holder  is  the  tool  bar  J  which  is  keyed  to  prevent  turn- 
ing, but  is  free  to  move  forward  and  back.  The  tool  bar  car- 
ries throughout  its  length  a  rod  K  which  may  be  rocked  by 
handle  L.  In  the  position  shown  for  this  handle,  plug  M. 
which  serves  as  a  nut  for  the  lead  screw,  is  raised  into  eon- 
tact  with  it;  and  the  tool  N,  which  is  dove-tailed  to  the  face 
of  the  bar  J.  is  moved  forward  into  cutting  position.  If  now 
handle  L  is  raised,  a  flat  on  shaft  K  allows  nut  M  to  drop 
out  of  engagement  with  the  lead  screw :  eccentric  pin  0,  en- 
gaging a  slot  in  tool  N,  withdraws  it  from  the  work,  and  the 
friction  driven  gear  E,  meshing  with  rack  teeth  on  the  further 
side  of  tool  bar  J.  causes  it  to  be  rapidly  withdrawn. 

The  alternate  raising  and  lowering  of  handle  L.  required 
for  the  operation  of  the  attachment,  may  be  performed  auto- 
matically by  the  device  itself.     Two  plugs.  P  and  Q.  are  pro- 
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vided;  if  P  is  depressed,  handle  L  will  be  lowered,  while 
if  Q  is  depressed,  handle  L  will  be  raised  again.  Stop  col- 
lars R  and  S,  on  an  extension  of  the  lead  screw,  limit  the 
travel  of  the  tool  and  the  length  of  the  thread  which  may 
be  cut.     With  the  parts  in  the  position  shown,  with  the  tool 


Fig.  2.    Chasing  Attachment  for  the  Flat  Turret  Lathe. 

advancing  slowly  forward  on  the  cutting  stroke  under  the  ac- 
tion of  lead  screw  G  and  nut  .¥,  the  action  continues  until 
tappet  Q  approaches  revolving  collar  R,  when  pin  T,  mount- 
ed in  this  collar  strikes  the  top  of  Q,  knocking  it  down,  rais- 
ing handle  L  and  thus  withdrawing  tool  X  from  the  work, 
and  nut  M  from  engagement  with  the 
screw,  by  mechanism  previously  described. 
Friction-driven  gear  E  is  then  able  to 
withdraw  the  tool  bar  J,  which  action 
persists  until  tappet  P  strikes  stop  collar 
i8,  thus  limiting  the  backward  movement. 
Here  the  bar  remains  for  a  fraction  of  an 
instant  until  pin  U  in  this  collar  strikes 
the  top  of  tappet  P,  lowering  handle  L. 
moving  the  tool  outward  and  throwing 
nut  M  into  engagement  with  screw  G. 
whereupon  the  cutting  action  again  com- 
mences. 

It  will  thus  be  seen  that  the  cutting  edge 
is   advanced   at   the   proper   rate   of    speed 
for  threading,  withdrawn  after  the  proper 
length  of  stroke  has  been  taken,  returned 
to  its  first  position,  again  advanced  to  cutting  depth,  fed  for- 
ward, and  so  on  without  attention  on  the  part  of  the  operator 
as  long  as  the  device  is  in  use.     The  successive  increases  in 
depth  of  cut  for  each  chip  are  made  by  advancing  the  cross 


mechanism  itself,  and  that  the  tuifet  slide  is  stationary 
throughout  the  operation,  an,i  may  te  even  clamped  to  the 
bed.  These  two  conditions  are  very  favorable  ones -for  the 
production  of  accurate  threads. 

Fig.  4  shows  the  apparatus  mounted  on  the  turret,  and 
Fig.  3  shows  it  in  action,  although  it  is  mere  or  less  obscured 
by  the  heavy  boring  tool  mounted  opposite  it  at  the  same 
station  of  the  turret.  When  seen  in  operation  as  set  up  in 
this  way,  ■  however,  its  movements  are  very  interesting,  the 
mechanism  involved  in  its  construction  seeming  ridiculously 
simple  when  compared  with  its  complicated  functions. 

Fig.  4  incidentally  gives  a  view  of  the  swivel  chuck  jaws 
furnished  with  the  flat  turret  lathe  the  action  of  which  is  very 
simple.  It  is  well  known  that  a  four-jaw  chuck  generally  tends 
to  flatten  slender  work  one  way  more  than  another,  but  even 
if  it  were  possible *to  get  an  even  pinch  on  each  pair  of  jaws, 
there  still  remains  the  fact  that  thei;e  would  be  a  tendency 
to  squeeze  the  piece  to  a  four-sided  form.  A  three-jaw  chuck 
gives  equal  distribution  of  pressure  to  each  edge,  but  it  has 
a  still  greater  tendency  to  deform  the  worlv.  By  the  use  of 
the  swivel  jaws  the  equal  pressure  of  the  three-jaw  construc- 
tion is  retained,  but  by  dividing  this  pressure  into  six  differ- 
ent points  of  application,  the  use  of  great  holding  power  is 
permitted  without  appreciably  distorting  the  work  from  its 
natural   form. 


Figr.  4.    The  Attachme 


I  the  Flat  Turret. 


The  turret  chasing  tool  just  described  is  not  part  of  the 
regular  equipment  of  the  flat  turret  lathe,  but  it  may  be 
added  to  any  machine  recently  shipped.  It  cuts  screws  of  any 
diameter  from  the  12  or  14  inch  swing  of  the  lathe,  down  to 
214  inches  fn  diameter  for  internal  threads,  and  about  1  inch 
for  external  threads,  of  any  length  less  than  5  inches.  The 
holder  may  be  swivelled  for  cutting  taper  threads,  or  may 
even  be  employed  for  taper  turning  to  very  good  advantage. 


A  UNIVERSAL  TOOL-MAKER'S  VISE. 
The  Patterson  Tool  &  Supply  Co.,  of  Dayton,  Ohio,  have  late- 
ly  undertaken   the   sale  of  the  swivel  vise  shown  in  Figs.   1 
and  2.     It  should  prove  to  be  a  very  handy  device  for  tool- 
makers  and  machinists,  since  it  may  be  used  for  a  variety  of 


Fig   3.    The  AUachment  in  Position  for  Operatic 
with  a  Boring  Bar. 


,  in  Connection 


Sliding  head  of  the  machine  the  amount  required  each  time. 
In  changing  from  one  pitch  to  another,  it  is  only  necessary  to 
replace  screw  G  and  nut  M,  an  operation  as  easy  as  the  chang- 
ing of  gears  on  a  lathe.  For  cutting  left  hand  threads,  bracket 
C  is  reversed  so  as  to  drive  spindle  B  in  the  opposite  direction 
with  relation  to  the  spindle  of  the  machine.  Though  either  a 
single-threaded  tool  or  one  of  chaser  form  such  as  shown  in 
Fig.  2  may  be  used,  in  the  latter  case  sufficient  clearance  must 
be  provided  to  the  side  cutting  edges  to  allow  the  lead  screw 
to  guide  the  tool  without  interference  from  the  action  of  the 
work  on  the  chaser.  It  will  be  noted  that  the  constantly  ex- 
erted pressure  of  friction  gear  E  takes  up  all  backlash  in  the 


Fig.    1.    tJnlversBl  Vise  in  Horizontal  Position. 

operations  that  would  otherwise  be  quite  diflScult.  As  may  be 
seen,  it  consists  of  a  base  which  is  clamped  to  the  table  of  the 
machine,  an  intermediate  plate  which  can  be  clamped  to  the 
base  at  any  angle   in   a  horizontal   plane,  and   a  bracket  ad- 
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justable  in  a  vertical  plane  about  a  pivot  attached  to  the  in- 
termediate plate  :  this  bracket  carries,  in  turn,  a  vise  of  sim- 
ple construction.  It 
is  thus  possible  to 
ixresent  a  piece  of 
work  to  a  cutting 
tool  in  the  drill 
press,  shaper,  miller, 
or  other  machine,  at 
any  desired  angle 
with  relation  to  the 
rectangular  surface 
b.v  which  it  is  held. 
The  width  of  the 
jaw  is  4  inches.  The 
total  height  when  in 
a  horizontal  position 
is  6  inches.  The  ex- 
treme capacity  when 
the  jaws  are  open  is 
gig  inches:  the  diam- 
eter of  the  base  is  6 
inches  and  the 
weight  is  about  2S 
pounds. 

Fig.  2.     Vise  Set  for  Angular  Cut. 


A  STROKE  INDICATOR  FOR  THE  SLOTTING  MACHINE. 
The  T.  C.  Dill  Machine  Co.,  Philadelphia,  Pa.,  have  devised 
a  stroke  indicator  for  their  slotters,  which  serves  the  same 
purpose  as  the  graduated  dials  usually  furnished  with  shapers 
for  indicating  the  length  of  travel  of  the  ram.  As  may  be 
seen  fi'om  the  cut  shown  herewith,  the  device  is  extremely 
simple,  consisting  only  of  a  pointer  having  a  curved  inner  ex- 
tension bearing  against  the  adjustable  crankpin  of  the  crank- 
shaft. The  spring  provided  keeps  it  pressed  against  the  pin 
as  it  is  adjusted  out  and  in.  The  shape  of  the  curved  portion 
of  the  lever  is  such  that  the  outer  end.  or  pointer,  traveling 
on  the  scale  shown,  will  indicate  the  length  of  the  stroke  on 
evenly    spaced    graduations.      It    is    believed    by    the   builders 


THE  PENNOCK  IRON  BENDING  MACHINE. 
The  American  Road  Machine  Co.,  Kennett  Square,  Pa.,  have 
been  building  for  some  years  an  iron  bending  machine  which 
has  found  extensive  use  in  car  shops,  iron  works,  etc.  Since 
it  Jias  only  recently  been  introduced  as  a  machine  shop  tool, 
a  description  of  ft  may  be  interesting  to  our  readers.  There 
are  two  dies  on  the  machine,  the  lower  one  of  which  is  marked 
B.  This  is  moved  in  a  horizontal  direction  by  means  of  hand 
wheel  C.  The  material  to  be  bent  is  inserted  between  the  two 
jaws  at  D  and  by  means  of  the  hand  wheel,  the  dies  are  made 
to  clamp  the  material  so  that  it  is  held  in  the  position  desired 
for  bending.  To  accommodate  varying  thicknesses  of  stock 
the  lower  jaw  can  be  moved  in  a  vertical  direction  by  means 
of  eccentrics  E  E  as  shown.  After  the  material  has  been 
clamped  in  place,  lever  A  is  moved  downward,  thus  bringing 
the  upper  die  marked  G  in^  contact  with  the  material  to  be 
bent,  drawing  it  down  to  the  lower  die,  or,  in  case  a  different 
angle  from  that  of  the  die  is  desired,  bringing  it  down  to  a 
die  block  such  as  is  shown  at  F  in  the  cut.     It  will  be  seen 


The  Dill  Slotter  Stroke  Indicator. 

that  this  device  will  be  appreciated  by  anyone  familiar  with 
the  difBculty  of  setting  a  slotter  by  guess  to  the  proper  stroke. 
By  the  usual  method  of  adjusting  the  machine,  if  the  first 
guess  is  not  right  a  second  is  made,  and  so  on.  The  last 
guess  may  not  be  right  but  the  time  lost  in  changing  to  a 
more  accurate  setting  would  be  almost  as  great,  (so  the  op- 
erator imagines)  as  the  time  to  be  gained  by  changing  the 
stroke,  not  to  mention  the  extra  exertion  required;  so  the 
machine  continues  to  go  with  perhaps  a  couple  of  inches  more 
travel  than  is  needed:  whereas  had  the  stroke  been  right,  the 
machine  might  perhaps  have  been  run  at  a  faster  rate,  making 
more  strokes  per  minute  at  the  same  cutting  speed. 


The  Pennock  Iron  Bending  Machine. 

that  this  is  a  very  simple  operation,  though  a  surprising  va- 
riety of  irregular  shapes  may  be  produced.  Its  extreme  ca- 
pacity for  thickness  of  stock  is  IX^  inch.  It  will  take  a  sheet 
of  any  width  to  12  inches.  Small  iron  is  worked  cold,  while 
the  heavier  sections  are  heated. 


The  dream  of  the  electrical  engineer  has  been  to  burn  coal 
at  the  mine's  mouth  and  transmit  the  generated  power  by  elec- 
tricity to  the  users  in  towns  and  cities.  The  cost  of  long  trans- 
mission lines  and  loss  of  efficiency  have  prevented  such  pro- 
jects being  carried  out:  practically  all  the  longest  transmission 
lines  in  existence  are  those  operated  by  water  power.  It  ap- 
pears, however,  that  the  dream  of  the  electrical  engineer  is 
about  to  he  realized.  An  electrical  corporation  has  been  char- 
tered at  Hazleton.  Pa.,  for  the  purpose  of  manufacturing  elec- 
tricity and  furnishing  it  for  the  purpose  of  light,  heat  and 
power  to  the  counties  of  Luzerne.  Columbia,  Schuylkill,  Berks, 
Lehigh,  and  Northumberland.  A  big  power  plant  is  to  be  erect- 
e.l  at  Harwood  and  the  lines  of  wires  will  reach  to  Reading, 
Allentown,  Sunbury,  Mauch  Chunk.  Shamokin,  Bloomsburg, 
and  various  towns  and  hamlets  within  a  radius  of  100  miles 
or  so.  The  scheme  is  to  burn  the  vast  piles  of  culm  and  rice 
coal  that  have  accumulated  during  the  last  fifty  years.  The 
rice  coal  is  a  very  low  grade  of  fuel,  containing  a  large  per- 
centage of  slate,  and  is  profitable  to  use  only  where  it  can  be 
burned  without  rail  transportation.  It  is  possible  that  this 
scheme  is  orkly  the  beginning  of  a  much  larger  scheme  which 
will  ultimately  transmit  power  to  the  larger  cities  like  Phila- 
delphia, New  York,  Baltimore,  and  others  within  a  few  hun- 
dred miles  of  the  hard  coal  regions. 
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TENDENCIES  IN  BRITISH  MACHINE  TOOL  DESIGN. 

The  year  1906  has  been  one  of  almost  unexampled  activity 
in  the  British  engineering  trades,  and  probably  no  branch  has 
been  more  heavily  engaged  than  that  devoted  to  the  manufac- 
ture of  machine  tools.  Several  advances  in  wages  have  to  be 
recorded,  but  one  of  the  most  serious  disputes — the  strike-  for 
a  wage  advance  of  iron  shipbuilders  and  boilermakers  on  the 
Clyde — ended  in  the  return  of  the  strikers  to  work  without 
any  concession  being  obtained.  The  strike  was  not  well  timed, 
the  "boom"  in  shipbuilding  having  then  declined  for  the  time 
being,  and  consequently  the  employers  were  comparatively 
little  inconvenienced.  As  previously  mentioned,  specialization 
in  tool  building  is  becoming  decidedly  more  marked  than  in 
the  past,  though  the  tendency  is  still  characteristically  modi- 
fied by  due  regard  of  caution. 

A  number  of  makers  are  specializing  on  high-speed,  or  per- 
haps more  correctly,  high-power,  lathes,  while  many  others 
build  such  tools  to  order  or  in  smaller  lots  than  the  first- 
named.  Langs,  of  Johnstone,  Scotland,  have  gone  about  the 
most  largely  into  mass  production  cf  lathes  which,  in  addi- 
tion to  high  power,  embody  very  complete  arrangements  for 
automatically  varying  the  cutting  speed  in  accordance  with 
the  diameter  of  the  work  being  dealt  with.  Others,  by  special 
design  of  headstock  and  fine  gradation  of  speeds,  bring  the 
cone  drive  about  up  to  its  limit  of  efficiency.  Constant-speed 
belt  and  "all-gear"  drive  forms  the  special  feature  in  the  lead- 
ing lines  of  other  builders.  In  many  cases  more  or  less  well- 
founded  claims  are  made  on  account  of  improved  design  of 
the  beds  and  tailstocks,  as  also  quick  change  arrangements  of 
feeds  and  devices  for  preventing  sliding  and  screw-cutting 
feeds  being  engaged  simultaneously.  Motor-driven  headstocks 
are  becoming  more  often  on  offer,  and  the  stiff  jiroportions  of 
tailstocks,  their  correct  alignment  and  secure  clamping  are 
points  on  which  special  stress  is  laid  by  several  concerns,  one 
of  which  uses  i-atchet  teeth  on  the  under  side  of  the  shears 
into  which  corresponding  teeth  on  the  clamp  plates  engage. 
Taken  altogether,  the  tool  builders  would  appear  to  have 
easily  overhauled  the  tool  steel  makers'  products,  so  the  next 
move  will  lie  with  the  steel  makers. 

High-speed  planing,  of  course,  presents  its  own  problems, 
which  are  being  tackled  with  decidedly  encouraging  results  by 
toolmakers  generally,  and  by  a  few  specialists  devoting  them- 
selves solely  or  principally  to  their  commercially  successful 
solution.  The  Bateman's  Machine  Tool  Co.,  Ltd.,  Leeds,  spe- 
cialize on  the  light  and  moderately  heavy  classes  of  machines 
adapted  for  quick  cutting  with  depths  and  widtlis  of  cuts 
likely  to  be  required  by  general  users.  The  racks  under  the 
tables,  controlled  by  suitable  springs,  have — before  acting  in- 
tegrally with  the  table — sufficient  longitudinal  motion  to 
absorb  the  momentum  of  the  moving  table  and  work,  and, 
within  fine  limits,  reverse,  without  shock.  (For  description 
with  cut  see  Machinery,  July,  1905.)  From  the  latest  data 
issued  by  the  company,  the  following  may  be  taken  as  typical 
performances  on  regular  machines: 

Forward  Stroke.    Return  Stroke. 

24  in.  X  24  in.  X    6ft 78  ft.  210  ft. 

rSBin.  x36in.  x20ft 23  ft.  150  ft.] 

\  36  in.  X  36  in.  X  20  ft 4iyo  ft.         150  ft.  I  3-speed  gear  box. 

[  36  in,  X  36  in.  x  20  ft 60V>  ft.         150  ft.  J 

42  in.  X  42  in.  X  14  ft 48  ft.  147  ft. 

42in.  x42in.  xl2ft 57V,  ft.         165  ft 

48in.  x48in.  X    8  ft 51V>  ft.        150  ft. 

r60in.  x60in.  xl2ft 25  ft.  144  ft.] 

\  60  in.  X  60  in.  X  12  ft 42  ft,  144  ft.  j-  3-speed  gear  box. 

[60in.  x60in.  xl2ft 60  ft,  144  ft.  J 

Thos.  Shanks  &  Co.,  Johnstone,  pay  special  attention  to 
planers  designed  with  a  view  to  decidedly  heavy  cutting  with 
such  measure  of  high-speed  forward  and  return  strokes  as 
the  customer  is  disposed  to  provide  the  requisite  power  for. 
Messrs.  Shanks  now  make  the  beds  1%  times  the  length  of 
stroke  as  against  the  usual  even  lengths.  The  speeds  here 
given  are  for  machines  weighing  from  5  or  6  tons  on  the 
21/i-foot  sizes  to  100  tons  on  the  12-foot  sizes — 2,240  pounds  to 
the  ton. 

These  speeds  are  permissible  when  taking  four  heavy  cuts 
with  tools  on  cross  slide,  with  power  to  spare  for  two  side 
tools  also  cutting. 
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B  =  minimum     width     and 

depth      capacity      of 

strongest  type. 
C  =  maximum  return  stroke 

speed. 
D  =:  slowest    cutting    speed 

for  hard  metal. 
jB  =  highest    cutting    speed 

for  medium  metal. 

The  Mitchell's  Reversing  Gear  Syndicate  are  introducing 
a  patented  device  for  use  in  connection  with  new  or  exist- 
ing machines.  The  peculiar  feature  of  this  method  is  the 
employment  of  two  heavy  flywheels,  the  momentum  of  which 
is  transmitted  through  wide  belts  at  the  reversals  of  the  table. 
By  means  of  gearing  the  flywheels  revolve  in  opposite  direc- 
tions, at  speeds  proportionate  to  the  ratio  between  the  speeds 
of  the  forward  and  return  strokes. 

The  wide  belts  on  the  flywheels  are  loose,  and  are  alter- 
nately pressed  on  to  the  lightly  constructed  driving  pulleys 
by  idler  or  "jockey"  pulleys.  Frictional  clutches  are  em- 
bodied in  the  flywheels  and  are  adjusted  to  such  a  load  as  can 
safely  be  negotiated  by  the  toothed  gearing,  the  clutches  slip- 
ping immediately  the  predetermined  duty  i.s  exceeded.  The 
cutting  and  return  speeds  favored  by  the  Mitchell  company 
approximate  to  those  first  mentioned.  Alfred  Herbert,  Ltd., 
Coventry,  were  one  of  the  first  British  firms  to  manufacture 
a  limited  number  of  types  of  machine  tools  in  quantity.  Tur- 
ret lathes  of  fully  and  semi-automatic  types  are  perhaps  the 
leading  line,  but  the  manufaiCture  of  milling  machines  of  hori- 
zontal and  vertical  types  of  the  most  modern  design  now 
form  an  important  branch  of  the  company's  business.  The 
success  of  the  firm's  policy  of  giving  the  fullest  consideration 
to  American  ideas  of  methods  and  designs  while  at  the  same 
time  keeping  European  requirements  and  conditions  in  view 
has  been  most  marked.  The  hexagonal  design  of  lathe  turret 
is  one  of  their  distinctive  models  which  has  been  appreciated 
the  world  over  and  is  applied  to  a  wide  range  of  machines  for 
bar  and  chucking  work.  The  equipment  of  the  works  has, 
from  its  inception,  included  the  best  known  types  of  tools 
for  repetitive  and  general  work,  the  toolroom,  casting,  stores, 
and  other  auxiliary  systems  being  organized  on  correspond- 
ing lines.  The  shop  methods  are  constantly  under  review 
with  the  object  of  attaining  all  possible  efficiency  by  taking 
advantage  at  the  psychological  moment  of  the  changes  always 
in  progress  in  the  relative  merits  of,  say,  milling,  planing, 
grinding,  etc.  Jigs  of  the  most  progressive  build  have  been 
consistently  employed  all  along,  to  a  degree,  and  in  sizes 
which  were  at  one  time  quite  exceptional  in  British  practice. 
All  the  present  models  of  tools  built  by  the  company  are 
designed  on  lines  which  admit  of  utilizing  the  new  alloy 
steels  to  the  limits  which  the  work  being  dealt  with  will 
admit  of.  We  may  add  that  a  new  branch  works,  entirely 
self-contained  ais  regards  equipment  is  now  in  process  of 
erection.  (Some  details  of  these  works  will  appear  later.) 
Perhaps  we  may  add  that  a  feature  too  often  neglected  by 
otherwise  competent  concerns,  has  received  appropriate  at- 
tention from  the  firm,  !).  e.,  the  training  of  a  body  of  com- 
petent operators.  Instructors,  and  salesmen,  a  policy  which 
has  probably  played  a  far  from  negligible  part  in  the  build- 
ing up  and  consolidation  of  this  interesting  industrial  entity, 

James  Vose. 

Manchester,  Eng.,  December  29,  1906. 

MISCELLANEOUS  FOREIGN  NOTES. 
Alfred  Herbert,  Ltd.,  Coventry,  England,  are  constructing 
a  new  shop  for  building  machine  tools,  as  the  present  pros- 
perous state  of  the  machine  tool  business  in  Great  Britain  has 
proven  their  present  facilities  to  be  inadequate  for  the  grow- 
ing demand  for  their  products. 

Wm.  Asquith,  Ltd.,  Halifax,  England.,  have  brought  out  a 
new  high-speed  radial  drill.  This  machine  is  particularly 
rigid.  The  arm  can  be  swung  through  an  arc  of  150  degrees, 
90  degrees  to  the  front  and  60  degrees  back.  The  drill  is 
motor-driven  and  has  eight  changes  of  feed.  The  maximum 
hei.ght  under  the  spindle  is  7  feet  3  inches.  The  base  plate 
is  7  feet  long  by  G  feet  wide. 
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Dron  &  Lawson,  Ltd.,  Glasgow,  Scotland,  have  designed  and 
placed  on  the  market  a  new  bolt  cutter,  with  dies  so  designed 
that  parallel  and  taper  threads  can  be  cut  by  the  same  dies. 
The  internal  diameter  of  the  spindle  is  7  inches.  The  ma- 
chine is  motor-driven,  the  range  of  the  revolutions  per  min- 
ute of  the  spindle  is  from  4  to  31,  all  speed  changes  being 
made  without  stopping  the  machine. 

Machines  fob  the  Making  of  Wire  Netting  in  Victoria. — 
Consul-General  J.  P.  Bray,  of  Melbourne,  reports  that  the 
government  of  Victoria  has  accepted  a  local  bid  for  the  supply 
of  eight  machines  at  the  price  of  $5,000  for  the  manufacture  of 
wire  netting.  These  machines  are  for  the  purpose  of  estab- 
lishing the  industry  in  the  penitentiary  at  Melbourne  and 
supplying  prison-made  wire  netting  to  landowners  at  cost  price 
on  long  terms  of  repayment  to  enable  them  to  cope  with  the 
rabbit  pest. 

The  View  of  German  Courts  Regarding  Ownership  of 
Machinery  in  Factories.— Consular  reports  from  Germany 
state  that  the  imperial  court  has  lately  in  a  number  of  cases 
held  that  machinery  when  installed  in  a  factory  or  manufac- 
turing plant  becomes  a  fixture,  and  that  therefore  a  sale  upon 
condition  that  the  title  remain  in  the  seller  until  the  ma- 
chinery is  paid  for  must  give  way,  in  case  of  the  bankruptcy 
of  the  buyer  to  the  rights  of  his  creditors,  and  the  machinery 
becomes  part  of  the  assets  of  the  bankrupt.  The  rights  of  the 
holders  of  mortgages  on  the  plant  therefore  have  precedence 
over  the  rights  of  the  seller  of  the  machinery,  no  matter  on 
what  terms  the  sale  was  made.  German  manufacturers  of 
machinery  are  strongly  protesting  against  this  decision  by 
the  court,  calling  attention  to  the  fact  that  this  ruling  is  un- 
just, the  mortgagee  receiving  rights  and  security  upon  which 
he  did  not  rely  when  he  loaned  his  money,  while  the  seller 
of  the  machinery  is  deprived  of  rights  tor  which  he  expressly 
contracted,  and  relying  on  which  he  sold  the  goods  and  gave 
the  buyer  credit.  It  is  claimed  that  this  ruling  of  the  court 
will  greatly  impede  industrial  progress,  in  that  it  will  greatly 
limit  the  credit  given  by  manufacturers  and  dealers  in  ma- 
chinery to  capable  men  who  are  short  of  capital  and  need 
assistance  in  the  shape  of  credit  in  establishing  new  plants 
or  enlarging  those  already  established.  Manufacturers  and 
dealers  in  machinery  who  deal  with  German  customers  should 
therefore  he  very  careful  about  the  credit  of  their  prospective 
customers  and  should  not  rely  entirely  upon  the  conditions  of 

their  contract  of  sale. 

*     *     * 

OBITUARY. 

Edward  Payson  Bullard  was  born  August  18,  1841,  in  Ux- 
bridge,  Massachusetts.  After  the  completion  of  his  appren- 
ticeship in  the  machinist's  trade  at  the  Whitin  Machine 
Works,  Whitinsville,  Mass.,  he  went  to  work  at  the  Colts 
Armory  in  Hartford,  Conn.,  where  he  remained  until  the  lat- 
ter part  of  1863.  He  then  entered  the  employ  of  Pratt  &  Whit- 
ney working  as  a  machinist  until  April,  1865.  At  this  time 
he  formed  the  partnership  of  Bullard  &  Prest,  carrying  on  a 
general  machinists'  business  in  the  old  County  Jail  Building, 
Hartford,  on  which  site  the  Case,  Loclrwood  &  Brainard  Co. 
is  now  located. 

In  March,  1865,  Mr.  William  Parsons  was  admitted  to  the 
partnership  and  the  name  changed  to  Bullard,  Prest  &  Par- 
sons; Mr.  F^est  withdrew  early  in  1866  and  the  firm  became 
Bullard  &  Parsons.  Vertical  drill  presses  (one  of  which  is 
now  in  use  at  the  Bullard  works)  and  pumps  were  the  chief 
products  of  the  fi.rm.  With  the  idea  of  moving  the  business 
to  Norwalk,  Conn.,  Mr.  Bullard,  in  September,  1S66,  went  to 
that  city  and  interested  a  number  of  men  in  the  project,  the 
Norwalk  Iron  Works  Co.  being  organized  for  that  purpose 
on  October  5,  1866,  with  Mr.  Bullard  and  Mr.  Parsons  as 
members  of  the  board  of  directors.  Changes  in  the  plans 
were  subsequently  made,  Messrs.  Bullard  and  Parsons  with- 
drawing and  continuing  their  business  at  Hartford. 

The  depression  of  1868  and  lack  of  capital  forced  the  firm 
into  bankruptcy  in  August,  1868.  A  reorganization  was  ef- 
fected and,  removing  to  Bristol,  Conn.,  Gray's  Foundry  (es- 
tablished some  years  previously  hy  Elisha  N.  Welch,  later 
more  famously  known  as  a  great  clock-maker)    now  the  site 


of  the  Sessions  Foundry  Company,  was  purchased  by  them 
and  operated  for  a  period  of  one  year  when  the  firm  dissolved 
and  Mr.  Bullard  secured  the  position  of  superintendent  in  a 
large  machine  shop  at  Athens,  Georgia.  The  bitter  feeling 
against  all  Northerners  was  then  at  its  height  and  on  that 
account  Mr.  Bullard  resigned  his  position  and  went  to  Cin- 
cinnati. Ohio,  where  he  soon  became  known  as  a  dealer  in 
second-hand  machinery.  His  first  sale  was  of  a  large  num- 
ber of  Lincoln  milling  machines  which  he  had  found  in  an 
abandoned  Confederate  arsenal  in  Georgia.  He  then  con- 
nected himself  with  the  Cincinnati  branch  of  Post  &  Com- 
pany, organizing  their  machine  tool  department,  which  has 
since  become  the  E.  A.  Kinsey  &  Co. 


Mm  «^- 


Edward  Payson  BuUard. 

Early  in  1872  he  went  to  Columbus,  Ohio,  to  assume  the 
position  of  general  superintendent  of  the  Gill  Car  Works  in 
that  city,  leaving  there  in  1874  when  the  plant  was  closed 
down  as  a  result  of  the  panic  of  1S73.  For  a  short  time  in 
1874  he  was  superintendent  of  the  Cooper  Engine  Works, at 
Mt.  Vernon,  Ohio.  Leaving  there  he  established  himself  in 
the  machinery  business  on  Beekman  Street,  New  York  City, 
in  1875,  organizing  Allis,  Bullard  &  Company  at  14  Dey  Street 
one  year  later.  Mr.  Allis  withdrew  in  1877  and  the  Bullard 
Machine  Co.  was  organized,  continuing  the  business  at  the 
same  address  until  1880.  when  Mr.  BuUard  secured  entire 
control  and  continued  as  E.  P.  Bullard.  dealer. 

Recognizing  the  demand  for  a  high  grade  lathe,  in  1880 
he  went  to  Bridgeport,  Conn.,  and  engaged  Mr.  A.  D.  Laws 
to  manufacture  lathes  of  his  design,  he  agreeing  to  take  the 
entire  output  of  the  plant.  Owing  to  certain  unsatisfactory 
features  of  the  arrangement,  Mr.  Bullard,  in  the  latter  part 
of  the  same  year,  took  over  the  business  and  styled  it  The 
Bridgeport  Machine  Tool  Works,  he  being  the  sole  owner.  In 
1883  he  designed  his  first  vertical  boring  and  turning  mill — 
a  single  head,  belt  feed  machine  having  a  capacity  of  37 
inches,  which  was  later  sold  to  George  A.  Young,  a  manufac- 
turer of  paint-making  machinery  in  Brooklyn,  N.  Y.  This  is 
believed  to  be  the  first  machine  of  this  type  having  such 
small  capacity;  boring  and  turning  work  of  this  size  having 
been  done  in  the  faceplate  of  a  lathe. 

In  1SS9  business  in  Bridgeport  had  increased  to  such  an 
extent  that  he  discontinued  his  New  York  connections  and 
devoted  his  entire  time  to  the  development  of  the  Bridgeport 
plant;  Mr.  J.  J.  McCabe,  a  member  of  Mr.  Bullard's  Xew  York 
staff,  established  himself  in  the  old  warerooms.  The  Bridge- 
port Machine  Tool  Works  was  incorporated  in  1894  under  the 
name  of  The  Bullard  Machine  Tool  Co.,  the  ownership  of 
stock  being  entirely  in  the  hands  of  Mr.  Bullard  and  his  sons. 
Under  this  name  the  business  is  still  being  carried  on. 

Mr.  Bullard  died  suddenly  December  22  at  Braidentown, 
Florida,  where  he  had  gone  a  few  days  previously  for  his 
regular  winter  sojourn. 
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PERSONAL. 

C.  H.  Rhodes,  formerly  manager  of  the  Grand  Rapids  branch 
office  of  McDonnell,  Stocker  &  Co.,  Chicago,  has  been  made 
sales  manager  of  the  Wilmarth  &  Morman  Co. 

R.  H.  Mitchell  has  resigned  from  the  Olds  Motor  Works  to 
accept  the  position  of  superintendent  of  the  machine  depart- 
ment of  the  Kansas  City  Motor  Car  Co. 

E.  T.  Gorham,  for  over  seven  years  superintendent  of  the 
Oliver  Machinery  Co.,  Grand  Rapids,  Mich.,  became  a  stock- 
holder and  director  of  the  Wilmarth  &  Morman  Co.,  January  1, 
and  will  fill  the  position  of  shop  manager. 

Asa  M.  Mattice  has  announced  the  discontinuance  of  his 
business  as  consulting  engineer  with  offices  In  New  York  City 
and  his  assumption  of  the  management  of  the  works  of  the 
Walworth  Mfg.  Co.,  South  Boston,  Mass.,  beginning  January  1, 
1907. 

Edwin  W.  Beardsley,  formerly  chief  draftsman  of  the  Rock- 
well Engineering  Company,  New  York,  more  recently  of 
Waterbury,  Conn.,  has  taken  charge  of  the  building  division 
in  the  engineering  department  of  the  American  Brass  Co., 
of  Waterbury,  who  operate  a  number  of  brass  mills  in  the 
Naugatuck  Valley. 

William  J.  Clark,  of  New  York,  was  appointed  delegate  from 
New  York  State  by  Governor  Hughes  to  attend  the  national 
convention  for  the  extension  of  foreign  commerce  of  the  United 
States  which  was  held  at  Washington,  D.  C.,  January  14,  1907. 
Mr.  Clark  is  general  manager  of  the  foreign  department  of 
the  General  Electric  Co.  and  for  many  years  has  been  inter- 
ested in  the  conditions  of  foreign  commerce. 

H.  J.  Lamborn  has  been  appointed  superintendent  of  the 
power  and  plant  of  the  Yale  &  Towne  works,  Stamford,  Conn. 
The  position  is  a  responsible  one,  involving,  as  it  does,  the 
management  of  all  the  steam  and  electrical  apparatus,  the 
supervision  and  designing  of  new  buildings,  and  in  general 
everything  relating  to  steam  and  electric  power  and  distribu- 
tion, heating,  ventilation,  water  supply,  drainage,  fire  depart- 
ment, up-keep  of  buildings  and  general  repairs. 
*     «     * 

FRESH  FROM  THE  PRESS. 

The   Engineering   Qdarteklt   of  the   University  of   Missodri.     80 
pages    6%x9%    inches.      Tublished    four    times    during    the    scho- 
lastic year  by    the  Engineering   Society   of   the  University   of   Mis- 
souri.  Columtus,    Mo.      Price.    $1.00   per    year. 
The  first   issue  of  the   Engineering   Quarterly   contains   among   other 
articles  one  on   Electric   Drive,  by   Prof.   H.   B.   Shaw  ;    the  Steam  Tur- 
bine with  Superheated  Steam,  by  E.  A.  Fessenden  and  J.  R.  Wharton  ; 
Test  of  Reinforced  Concrete  Beams,  by  W.  K.   Seitz  ;  Note  on  the  Al- 
lowance of  Decreased  Efficiency  by  Prof.   Arthur  M.  Green,  Jr.,  etc. 
Steel    Square    Pocketbook.     By    Dwight    L.    Stoddard.     1.59    pages. 
314x5    Inches.      150    cuts.     Published    by    the    Industrial    Publica- 
tion Co..  New  York.     Price,  50  cents. 
This    is   one    of    several    treatises   on    the    use    of    carpenters*    steel 
squares,    and    of    course    is    of    more    technical    interest    to    carpenters 
than  any  other  class  of  mechanics.     It  is  an  interesting  work  to  look 
through  and  see  the  multitudinous  use  to  which  the  ordinary  carpen- 
ters'   tool   can  be  put  and  the   surprising  problems   that   can   be   solved 
In   a    moment's   time   by    its   application.      To   the   student    of  geometry 
the  use  of  the  steel  square  is  of  almost  fascinating  Interest.     The  work 
is  of  strictly  practical  value  and  is  one  that  can  be  recommended  for 
the  class  of  mechanics  to  whom  it  will  appeal,  that  is,  carpenters  and 
builders. 

Machine  Design.  Bv  Prof.  r.  H.  Ben.iamin.  202  pages.  5  x  TVi 
Inches,  published  by  Henry  Holt  &  Co.,  New  York.  Price  $2.00. 
This  work  is  based  on  "Notes  on  Machine  Design"  published  by  the 
author  in  1895.  The  original  notes  have  been  entirely  rewritten  and 
the  mathematical  work  revised  and  considerable  new  matter  has  been 
added,  much  of  which  represents  the  author's  experience  in  his  direc- 
tion of  the  laboratory  work  of  the  Case  School  of  Applied  Science, 
Cleveland,  Ohio.  We  know  of  no  work  on  machine  design  which  can 
be  more  heartily  recommended  to  the  average  student  than  this.  The 
author  has  aimed  to  present  "what  the  student  needs  to  learn  before 
graduation,  as  this  is  what  he  needs  to  remember  afterwards."  In 
other  words,  he  has  presented  the  essentials,  leaving  off  the  frills 
with  which  too  many  works  on  machine  design  are  "ornamented." 
The  work  has  the  characteristics  of  Prof.  Benjamin's  writing  in  gen- 
eral ;  that  is,  cleai-ness  and  simplicity.  It  Is  brought  up  to  date,  con- 
taining, for  example,  a  summary  of  the  paper  on  the  collapsing 
strength  of  lap-welded  steel  tubes  presented  bv  Prof.  Stewart  before 
the  spring  meeting  of  the  A.  S.  M.  E.,  1906.  The  matter  on  the 
bursting  strength  of  cast-Iron  cylinders  is  particularly  valuable.  A 
nmning  review  of  the  chapters  will  give  an  idea  of  the  contents. 
These  are  In  order:  Units  and  Tables:  Frame  Design:  Cylinders  and 
Pipes :  Fastenings :  Springs  ;  Sliding  Bearings :  Journals.  Pivots  and 
Bearings  ;  Ball  and  Roller  Bearings  :  Shafting  Couplings  and  Hangers  : 
Gears,  Pulleys  and  Cranks ;  Fiy-Wheeis :  Transmission  by  Belts  and 
Ropes. 

Self- Propelled    Vehicles.     By    Prof.    J.    E.    Homans.     598    pages, 
5'/4x8J^    Inches.     399    cuts.     Published    by    Theo.    Audel    &   Co., 
New  York  City.     Price.  $2.00. 
This  la  the  fifth  edition  of  a  popular  work  on  the  automobile,  which 
has  been  revised  and  partly  rewritten.     As  Is  consistent  with  the  pres- 
ent development  of  the  automobile,  by  far  the  greater  part  of  the  work 
IB  given  up   to   a  consideration    of  the    characteristics   of    the  gasoline 
vehicle.     A    valuable    feature    is    three    double-page    diagrams    showing 


side  sectional  elevation  of  an  American  four-cylinder  touring  car ;  the 
plan  of  an  American  gasoline  vehicle  showing  the  engine  and  operative 
mechanism  (being  a  half-tone  view  looking  down  upon  the  chassis)  ; 
and  the  third  diagram  is  of  the  cranks  and  cycles  of  multiple  cylin- 
ders showing  the  relation  of  2-cylinder.  3-cyiinder,  4-cylinder  and  6- 
cjlinder  cranks,  together  with  their  working  strokes.  The  book  as  a 
whole  is  well  gotten  up,  copiously  Illustrated,  clearly  written  and  Is 
Just  the  kind  of  a  work  that  will  appeal  to  thousands  of  people  in- 
terested in  the  mechanical  features  of  the  automobile  either  as  users, 
prospective  users,  or  mechanics.  About  the  only  criticism  to  be  of- 
fered is  that  some  of  the  cuts  are  not  strictly  first  class  in  execution, 
but  all  of  them  are  clear  enough  to  be  easily  understood  and  this,  of 
coui-se.  is  the  principal  consideration  in  a  low-priced  book.  Enough 
space  is  given  to  theoretical  treatment  of  principles  of  the  gasoline 
motor  to  satisfy  the  amateur  theorist.  Considerable  space  is  given 
to  the  electric  systems  used  for  ignition.  The  bulk  of  the  work  la 
strictly  practical  and.  as  intimated.  It  contains  a  large  amount  of 
practical   information  on   the  subject. 

Electrical  Engineering.  By  E.  Rosenberg,  translated  from  the  Ger- 
man by  W.  Haldane  Gee  and  Carl  Kinzbrunner.  31)0  pages,  6x9 
inches.  333  cuts.  Price.  $2.00  net. 
This  work  is  intended  to  be  an  elementary  textbook,  suitable  for 
persons  employed  in  mechanical  and  electrical  engineering  trades  and 
for  elementary  students  of  electrical  engineering.  et<:.  It  had  Its  origin 
In  a  series  of  lectures  delivered  by  the  author  some  years  ago  to  the 
workmen  and  staff  of  a  large  German  manufacturing  concern.  The 
work,  therefore,  deals  with  fundamental  principles  and  describes  In 
common  language  various  electrical  apparatuses  and  the  principle* 
governing  them.  It  begins  with  a  dissertation  on  electric  phenomena, 
explaining  electromotive  force,  magnetism,  electric  units,  electric  meas- 
uring devices,  electromagnets,  etc.  Chapter  111.  lakes  up  the  continu- 
ous-current dynamos,  beginning  with  the  ring  ai-mature,  and  describes- 
the  various  types  of  continuous-current  machines.  It  also  gives  con- 
siderable space  to  the  faults  and  troubles  likely  to  be  met  with  In 
generator  and  motor  operations.  It  describes  motors  used  for  various 
mechanical  purposes,  i.  e.,  machine  tool  driving,  cranes,  hoisting,  elec- 
tric traction  etc.  Accumulators  receive  attention,  various  types  being 
described  and  illustrated,  and  a  chapter  is  given  on  electric  lighting. 
Chapter  VIII.  Is  on  alternating  currents,  giving  a  good  elementary 
treatment  of  the  subject,  following  which  is  a  chapter  on  alteniators, 
measuring  instruments  used  with  allernating  currents,  converters, 
commutator  motors.  Induction  motors,  etc.  The  work  is  imdoubtedly 
one  that  contains  a  great  deal  of  valuable  Information  for  the  non- 
technical man,  whether  he  be  a  student,  mechanic,  railway  man,  or 
other  worker. 

The  Engi.neebing  Index.  Volume  IV.,  1901-1905  Inclusive.  Edited 
bv  H.  H.  Suplee  and  J.  H.  Cuntz.  with  Chas.  B.  Going.  1234 
pages  6V4X91/2  Inches.  Published  by  the  Engineering  Magazine, 
New  Y"ork.      Price.  $7.50.  ^        ,       ^,     . 

This  work  aims  to  be  an  index  of  articles  of  permanent  value  that 
have  appeared  In  the  world's  engineering  publications,  and  to  give  a 
brief  succinct  description  of  each  article,  stating  number  of  words, 
cuts,  author,  name  of  publication,  date.  etc..  in  the  least  possible 
number  of  words.  The  list  Includes  about  2C0  weekly,  semi-weekly, 
monthly  seml-monthlv.  quarterly  and  yearly  publications  which  are 
regularly  reviewed.  The  work  contains  approximately  35.000  subjects, 
indexed"  and  classified  with  the  Idea  of  making  it  easy,  for  a  user 
who  has  in  mind  a  definite  item  or  article,  to  locate  it.  It  Is  also 
prepared  so  far  as  possible  to  meet  the  convenience  of  users  who  are 
investigating  a  certahi  subject  and  desire  to  be  informed  on  all  the 
articles  that  have  been  published  pertaining  to  that  subject.  The 
work  is  uniform  with  the  previous  engineering  indexes  that  have  been 
published,  these  being  Vols.  I..  II.  and  III.,  beginning  with  1884.  The 
succeeding  volumes  will  be  published  annually.  The  work  is  a  rear- 
ranged compilation  of  the  regular  monthly  index  found  m  the  fiiiffi- 
neerinn  Magazine,  already  well  known  to  many  of  our  readers.  It  is  a 
work  to  be  highly  commended,  for  with  the  enormous  multiplication  of 
subjects  and  great  extent  of  technical  literature  at  the  present  time  It 
la  almost  hopeless  for  any  engineer  to  keep  in  touch  with  all  matter 
pertaining  to  his  business,  which  is  published  In  the  world  s  technical 
literature,  especially  If  he  is  remote  from  the  large  centers.  The 
Engineering  Index  will  be  to  him  a  time-saver  and.  therefore,  a  life- 
saver  if  he  would  keep  in  intimate  touch  with  the  literature  concern- 
ing his  profession.  Needless  to  say  it  is  indispensable  for  engineer- 
ing lihraries. 

Pocketbook  of  Mechanical  Engineering.  By  Charles  M.  Sames. 
203  pages.  4  x  6V.  Inches  (regulation  pocketbook  size  page),  and 
40  figure  numbers.  Bound  in  flexible  leather.  Published  by  the 
author.  .Jersey  City,  N.  J.      Price    $2.00.  _ 

This  work  Is  a  pocketbook  that  Is  a  pocketbook.  t.  e..  one  that  can 
be  carried  comfortably  on  the  person.  It  is  no  reflection  on  their  gen; 
eral  excellence  to  say  that  most  of  the  other  so-called  pocketbooks 
are  so  bv  courtesy  only  :  their  FalstafHan  proportions  quite  prohibit 
convenient  transportation,  save  it  misht  be  in  a  handbag.  The  book 
in  review  is  the  second  edition  of  what  is  probably  the  most  meaty 
1)Ook  of  its  size  ever  published  on  the  subject  of  mechanical  engineer- 
ing While  containing  less  than  200  pages  of  actual  matter  (exclud- 
ing' indexl  it  actually  contains  the  gist  of  several  large  volumes  as 
usuallv  presented  In  fact.  It  would  be  difficult  to  select  a  half  dozen 
mechanical  works  (excluding  other  pocketbooks)  which  would  contain 
all  the  essential  matter  found  therein.  The  matter  is  set  in  6-polnt 
with  narrow  margins  and  is  boiled  down  to  almost  the  last  degree  of 
concentration.  The  new  edition  contains  additional  matter  on  strength 
of  materials  energy  and  transmission  of  power,  heat  and  heat  engines, 
hvdraullcs  and  hvdraulic  machinery,  shop  data,  electroteclinlcs.  etc. 
The  same  subjects  are  treated  at  length  In  the  body  of  the  work, 
which  also  includes  chapters  on  mathematics  and  materials  'Iwo 
pages  are  devoted  to  an  explanation  of  symbols  and  abbreviatlona 
us?d  In  the  text  :  this  feature  could  very  profitably  have  Included 
other  symbols  even  though  they  were  not  used  in  the  work  as  for 
example,  the  complete  Greek  alphabet,  both  capitals  and  small  letters, 
and  this  criticism  applies  to  handbooks  In  general.  Few  ras^';^" 
are  Greek  scholars  and  they  are  often  embarrassed  in  reading  lormulaa 
to  give  the  names  of  some  of  the  Greek  letter  symbols  occasionally 
used  This  is  not  of  so  much  consequence,  however,  as  that  of  estab- 
lishing in  general  use  standard  symbols  which  shall  have  certain  defl- 
nUe  meanings,  and  that  is  just  what  the  handbooks  can  greatly  help 
to  do. 

NEW  TRADE  LITERATURE. 

J  W  Kerr  Co..  43  West  Washington  St..  Chicago,  III  Pamphlet 
giving  dimensions  and  prices  of  machinists',  electricians  and  wood- 
workers'  tools.  100T 

The  Crocker-Wheeler  Co..  Ampere,  N.  J.,  have  sent  us  a  i.iOT 
calendar,  printed  In  colors,  showing  a  view  of  the  main  office  and 
works  of  the  company's  plant  at  Ampere. 

THE  Smith  ConNTERSHAFT  Co.,  Boston,  Mass.  Catalogue  Illustrat- 
ing and  describing  the  one-belt  reversing  countershaft  and  pointing  out 
some  of  the  advantages  obtained  by  Its  use. 

Sprague  Electric"  Co.,  527  West  Thirty-fourth  Street  New  York 
City  Flyer  No  225  showing  a  few  of  their  many  combinations  or 
hoists,  carriages  and  cranes.  Pamphlet  describing  and  illustrating  the 
electric  equipment  of  a   modern  hotel. 
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Patterson.  Gottfried  &  Hunter.  Ltd..  146  Centre  St..  New  York 
City.  Catalogue  No.  77  for  dealers  and  jobbers,  illustrating  and 
dpscribins  the  various  products  of  machinery  and  hardware  which 
they  have  for  sale. 

The  Walth.im  Watch  Tool  Co.,  Springfield.  Mass.  Pamphlet 
giving  specifications  for  their  new  No.  0  Van  Norman  ''Duplex"  mill- 
ing machine  and  describing  profiling  device  and  index  centers  for  use 
with  this  machine. 

Wm.  Pawson  &  Sons.  Ltd..  "Cannon  House."  Bream's  Buildings. 
London.  England,  have  issued  a  directory  for  1907  of  English  and 
Foreign  newspapers,  magazines,  etc.,  together  with  foreign  and  domes- 
tie  subscription  rates  for  same. 

Jenkins  Bkos..  New  York.  Catalogue  for  1907  on  Valves  and  Pack- 
ing. Description  of  their  product,  including  dimensions  and  prices. 
IS  given.  "The  constant  increase  in  steam  pressures  has  made  neces- 
-sary  an  increase  in  the  manufacture  of  valves  for  extreme  pressures, 
some  of  which  are  described  herein. 

The  Davis  Sewing  Machine  Co..  Dayton,  Ohio.  Catalogue  of  the 
Davis  screw-slotting  machine.  This  machine  is  semi-automatic,  requir- 
ing onlv  a  hoy  or  girl  to  feed  the  screws  :  it  will  slot  about  IS. 000 
screws  in  ten  hours.  It  can  be  fitted  up  to  slot  any  number  of  kinds 
of  .screws  and  sizes  of  heads  up  to   i.,-inch  diameter. 

Eeinpobced  Brazing  and  Machine  Co..  1109  Arrott  Building.  Pitts- 
burg. Fa.,  have  issued  a  pamphlet  entitled  "Don't  Throw  Away  Your 
Broken  Castings."  telling  of  the  new  Richardson  method  by  which 
iron  castings  may  be  reinforced  and  brazed  so  that  the  tensile  strength 
will  be  made  even  greater  than  it  was  originally.  Letters  from  vari- 
ous firms  testifying  to  the  excellence  of  the  work  done  by  this  method 
are  included. 

Ward-Leon.\rd  Electric  Co..  Bronxville.  N.  Y.  Catalogue  show- 
ing the  various  applications  of  the  Ward-Leonard  rheostats,  circuit 
breakers  and  resistance  units.  Some  of  these  have  been  installed  In 
.  the  Weston  Electrical  Instrument  Co.  of  Newark,  and  in  the  plant  of 
the  Lanston  Monotype  Machine  Co.  for  use  with  their  casting  ma- 
chines. Crocker- Wheeler  Co..  Niles  Tool  Works.  Northern  Elec- 
tric Mfg.  Co.  and  many  other  well-known  firms  are  using  this  electric 
apparatus  in  connection  with  their  machines. 

The  American  Locomotive  Co..  Ill  Broadway.  New  York  City, 
have  recently  publi-shed  the  fifth  of  a  series  of  pamphlets  on  locomo- 
tives. This  "pamphlet  is  devoted  to  ten-wheel-type  locomotives  weigh- 
ing less  than  150.000  pounds,  and  will  be  followed  shortlv  bv  another 
■showing  the  heavier  designs  of  this  type.  The  pamphlet  illustrates 
and  describes  "21  different  designs  of  ten-wheel  locomotives  ranging 
In  weight  from  64.000  to  150.000  pounds  and  adapted  to  a  variety  of 
road  and  surface  conditions.  The  series  now  includes  pamphlets  on 
the  Atlantic.  Pacific,  consolidation  and  ten-wheel  types,  and  copies  of 
these  may  be  had  upon  request. 

Ingersoll-Rand  Co..  11  Broadway.  New  York.  Catalogue  No.  91 
describing  the  Davis  "calyx  diamondless"  core  drill.  The  drill  is  well 
described  by  its  title.      It   is  a  prospecting  drill   producing  cores   trom 


l"'s  to  15  inches  in  diameter  from  any  depth  to  6.000  feet.  If  does 
not  use  diamonds,  but  has  never  found  a  material  which  it  could  not 
cut  at  a  paving  rate.  The  cost  of  the  entire  apparatus  is  olten 
less  than  that  of  the  diamonds  alone  where  they  are  employed,  and 
the  cost  of  diamond  maintenance  and  replacement  is  ennrely  elimi- 
nated It  gives  a  double  record,  depositing  the  cuttings  successively 
as  they  occur  and  removing  the  core  in  convenient  lengths,  tor 
ordinary  materials  a  rotating  toothed  steel  cutter  is  used  this  having 
a  chattering  action  instead  of  a  smooth  cut,  and  tor  the  harder  mate- 
rials chilled  steel  shot  are  used  as  an  abrading  material  the  action 
of  which  nothing  can  resist.  The  apparatus  is  built  in  different  sizes, 
the  smallest  operated  by  hand  and  the  largest  requiring  20  or  more 
horsepower  and  capable  of  removing  cores  of  large  diameter  from  a 
great  depth.  The  company  have  also  issued  a  pamphlet,  Form  4oA, 
describing  the  operation  of"  their  various  rock  drills. 

MANUFACTIJRERS'  NOTES. 

On  and  after  Januarv  1.  1907.  the  American  Society  of  Mechanical 
Engineers  will  be  located  in  the  new  United  Lngineenng  Societies 
Building.  29  West  39th  St..  New  York  City. 

THE  Warner  &  Swasey  Co..  Cleveland.  O.  have  opened  a  New  York 
oflice  at  149  Broadway  (Singer  Building),  Room  o21.  Mr.  U.  L. 
Kinslev  is  in  charge.  ^,  .      , 

THE  Cleveland  Crane  &  Car  Co.,  Wickliffe.  Ohio  recently  received 
an  order  from  the  Empire  Bridge  Co.,  of  Pittsburg,  Pa.,  for  the  entire 
crane  equipment  of  the  Elmira,  N.  Y.,  bridge  plant. 

Messrs.  Vagbi.  Accornero  &  Co.,  machinery  dealers  m  Milan.  Italy, 
have  removed  their  offices  and  show  rooms  to  torso  Porta  Nuova  Si. 
where  they  have  secured  additional  facilities  and  room  required  lor 
their  increasing  business. 

E  P.  Dutton  &  Co..  31  W.  23d  St..  New  York,  have  made  arrange- 
ments with  Archibald.  Constable  &  Co..  London.  England,  .lor  the 
American  rights  of  ProL  C.  H.  Ben.iamin  s  new  book.  Modern 
American  Machine  Tools."  This  book  was  briefly  reviewed  in  the 
January  issue.  . 

THE  JIiAMi   Valley   Machine  Tool  Co.,   Dayton.   Qli^-,,Y*%'°t?fi; 
porated  in  Januarv,  and  will   manufacture  the  "Miapai  Galley   Lathe 
and    12-    and    14-iich    sensitive    drill    presses.     The    incorporators    are 
S    D.  Conover.  president :  W.  D.  Foster,  vice-president ;  P.  P.   H.  con- 
over,  secretarv.  and  H.  T.  Chamberlain  and  E.  R.  Evinger. 

THE  NILES-BEMENT-POND  Co.  Trinity^ Building.  Ill  Broadway  New 
York,  have  appointed  Messrs.  Harrnn.  Rickard  &  McCone.  436  Market 
St  San  Francisco.  Cal..  agents  for  their  entire  line  of  machine 
tools,  hammers,  hvdraulic  machinery  and  electric  traveling  cranes  for 
the  states  of  California.  Nevada  and  .Vrizona. 

THE  Abrasive  Material  Co..  Philadelphia.  Pa.,  are  shipping  wheels 
to  all  parts  of  the  world,  one  of  their  latest  orders  amountmg  to 
between  seven  and  eight  hundred  wheels  of  various  sizes,  total  weight 
of  which  was  between  four  and  five  tons.  In  addition  to  this,  ship- 
ments   have    been    made    to   England,    Germany,    Austria,    Japan    and 

''THE'-n-ESTERN  ELECTRIC  CO.,  Hawthornc.  111.,  exhibited  at  the.Elec- 
trical  Show  at  Chicago.  111.,  in  January  a  large  water  color  Pamting 
of  their  plant  at  Hawthorne,  as  well  as  samples  of  their  Product  such 
as  Ainerican  transformers.  Thomas  high;tension  insulators,  electro- 
insulating  material.  Western  Electric  Co.'s  arc  lamps^  etc.  Special 
features  of  their  exhibition  were  an  indestructible  field  coll  for  rail- 
wav  motors  and  a  new  induction  motor.  ,  ,.  ^  ..        ,,  „„ 

THE  Lumen  Bearing  Co..  Buffalo.  N.  Y.,  have  established  a  Cana- 
dian branch  at  Toronto  Junction  under  the  management  »'  ^^-J"'.^' ^• 
Patch.  It  is  a  modem  plant  equipped  especialy  for  foimdry  work 
with  a  capacity  for  7,000  poujds  of  castings  a  day  It  ^/^ .">«  f'*'^!! 
sarv  crane  equipment,  etc..  for  handling  castings  up  to  .j.OOO  pounas. 
The  companv  will  continue  to  make  its  well-known  'Lumen  bronze, 
as  well  as  manganese  bronze,  brass  and  aluminum  castings. 

'the  Yale  &  Towne  Mfg.  Co..  Stamford.  Conn.,  in  IJ^cember  an- 
nounced to  their  superintendents  and  foremen,  through  Mr.  Hem yK. 
Towne  president,  an  increase  of  wages  and  piece  rates  to  its  em- 
ploves  which  number  over  3,000.  Each  individual  ra  e  will  be  re- 
?  ewed  and  where  necessarv  will  be  adjusted,  due  allowance  being 
made  for  previous  advances  which  have  already  been  made  since 
December  1^  1905  The  proposed  advances,  with  those  already  made 
will  make  a  total  of  aboiit  $120,000  per  year  to  be  distributed  among 
the  emploves  by  changes  in  day  rates  and  piece  rates.  ,„„H,rers 

T  E  Snyder  &  Son.  Worcester.  Mass..  well-known  manufacturers 
of  u'pH"ht  drills,  are  building  a  new  shop  90x170  feet  on  the  corner  of 
?tewpv  and  Parker  Stre.-ts.  It  is  of  cement  construction,  rock  face, 
cnestorv  high  with  coal  sheds,  etc..  additional,  and  gives  a  total  floor 
snice  of  °4  000  square  feet— a  little  more  than  three  times  what  is 
Ivlilable  in  their  present  quarters.  A  number  of  new  tools  have  been 
ordered  aoid  the  shop  will  he  equipped  with  traveling  cranes  and  other 
UboJanniine  saving  appliances. '^'^The  firm  expect  to  be  in  their  new 

''"SI!"b°^^' .^^Electric  Mfg.  Co.,  Cincinnati.  Ohio,  who  have  been 
ma^factt?fn-"irert-current  motors  and  generators  for  several  years 
have  now  "mrtedto^nufacture  a  full  line  of  alternating-current 
toductbSr  motors  and  have  sent  the  first  shipment  of.  these  to  Mexico 
DuHn"  "he  past  vear  the  company  have  designed  six  new  machines 
Sid  have'^  in^creas^  their  output  considerably  TheBai-riett  motors 
can  be  bought  in  all  large  cities  from  New  York  to  San  Francisco,  ana 
have  a  wide  range  of  usefulness,  but  are  made  especially  for  factory 

""-SiT  BiRDSBORO  steel  FOUNDRY  &.  MACHINE  CO  BirdsboTO.  Pa., 
have  for  the  past  vear  or  so  been  making  a  specialty  «'  casting  open 
hearth  steel  pipe  castings  suitable  for  high-pressure  suPfrheated  sjeam. 
^Tiev  have  designed  and  built,  what  they  call  a  special  t"-factag  n.a^ 
chine  to  facilitate  the  production  of  this  class  of  foJ^.'^/.This  machine 
is  capable  of  boring,  facing  and  truing  up  a  T  or  L  fltt  ng  in  one  oper 
ation  without  in  any  way  disturbing  the  original  setting  of  the  ca_^t 
in"  It  is  said  to  increase  the  finishing  capacity  200  per  cent  ine 
wSght  of  the  machine  is  about  5t1  000  pounds  and  't's  equipped  wth 
a  30-horsepowei-  motor  to  drive  the  three  heads.  It  ^as  a  capacity 
for  handling  fittings  of  from  6  inches  to  30  inches  m  diameter  The 
compfnv  will  build  another  addition  to  their  presen  Power  plant  and 
orders  have  been  placed  for  a  lOO-horsepower  Harnsburg  engine,  one 
300KW    '^esttnghouse  generator  and  two  ^^O-horsepower  hoi  ers. 

THE  TechxicIl  Publicity  Association  devoted  its  meeting  or 
Decetober  20.  at  the  Aldine  Association  rooms.  Ill  ^'V;^.^^^Z-,,S^' 
York  to  the  suhiect  of  "The  Value  of  Circulars  and  Printed  Matter 
i^'^rank  Vr^land.  art  editor  of  the  American  Pi-inter  spoke  of  .he 
commercial  value  of  beauty  in  typography,  and  Waltei  .t-'ll'ss  Pre.i 
rtent  of   the   Gilliss    Press.   New  York,    made   some   remarks   about  lim- 

?FvH£i;i^-^s"fs  iziTa't  Vho-  x^^^^^ 
i:^C?soS%^Sc^ij:^^e^r^T- 

PattersSn  Gottfried  &  Hunter.  New  York  Edison  Co..  M.  H.  Tread 
well  Co.  Crocker-Wheeler  Co..  A.  S.  Cameron  Steam  Pump  Works, 
and  Lidgerwood  Mfg.  Co.  ,,  ,  i.,.. 

Hill    Ciarke  &  Co..  Inc.,   156  Oliver  St..   Boston.  Mass     have  just 
rearranged   their   oflice   and   showrooms,   which    adds  greatly    to   their 
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BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE,  RHODE  ISLAND,  U.  S.  A. 

B.  &  S.  Gear  Cutters 

EMBODY  THE  CORRECT  THEORY 
THEY  ARE  LAID  OUT  FROM  ORIGINAL  CURVES 


The  forms  are  carefully  laid  out  and  maintained,  the 
cutters  being  as  nearly  exact  copies  as  expert  mechan- 
ical skill,  aided  by  special  machines,  can  make  them. 

GEARS  CUT  WITH  THESE  CUTTERS  ARE  RECOGNIZED 
AS    STANDARDS    IN    MODERN    GEARING    PRACTICE 


CUTTER   LIST   MAILED  ON   APPLICATION 
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attractiveness  and  convenience.  The  office  now  extends  over  neail.v 
the  entire  Purchase  Street  front,  and  has  been  fitted  throughout  in 
quarter-sawed  oak.  with  desks  and  fittings  in  the  same  wood,  giving 
a  particularly  rich  effect.  The  showroom  has  bfon  extended  around 
the  Oliver  Street  front  as  tar  as  the  corner,  and  the  rearrangement 
has  been  eCFected  In  such  a  way  that  both  the  office  and  showrooni 
obtain  additional  space  and  exceptionally  good  light.  A  number  of 
new  features  have  been  installed  which  will  add  to  tlie  convenience 
of  the  working  force  and  the  comfort  of  visitors.  A  bulletin  board 
Is  Installed  in  the  office  for  special  announcements  of  various  kinds. 
and  under  this  board  a  system  for  keeping  track  of  machines  for 
future  delivery  has  been  arranged  by  cards  on  a  series  of  boards, 
which  salesmen  can  readily  refer  to.  A  bank  director's  table  occupies 
a  position  near  the  door  in  the  main  office,  on  which  are  spread  all 
the  principal  trade  papers  in  the  machinery  field.  The  further  wall 
of  the  office  Is  occupied  by  a  locker  system  for  filing  circulars  and 
catalogues  grouped  together  in  pigeon  holes,  a  number  of  which  are 
accessible  by  opening  one  of  a  series  of  doors,  which  allows  quick 
access  to  each  group,  yet  keeps  dust  from  collecting  as  it  does  with 
the  ordinary  system  of  "open  pigeon  holes. 


MISCELLANEOUS. 

Advertisements  tn  this  colamnt  25  cents  a  line,  ten  -words  to  a  line.  The 
money  should  be  sent  "With  the  order.  Answers  addressed  to  oar  care  viill  be 
forwarded.  Original  letters  of  recommendation  shoald  not  be  enclosed  to  an- 
known  correspondents. 


ARE  YOU  making  less  than  Sl!.5  or  ?30  per  weekV  Mechanical  and 
Structural  Prawine  taught  by  experts.  Send  for  circular.  Low  tui- 
tion, including  Free  Books.  Drawing  Instruments.  Lectures,  etc. 
COLUMBIA  CORRESPONDE^•CE  SCHOOL,  Drexel  Building.  Phila- 
delphia,  Pa. 

BE  A  DRAFTSMAN  making  .$150.00  monthly  by  taking  individual 
instructions  from  chief  draftsman  of  large  concern,  who  will  in  few 
months'  home  study  equip  you  fully  with  complete  technical  and 
practical  knowledge  enabling  you  to  start  at  %'l(i — $30  weekly  salary 
and  rapidly  advancing.  Furnish  tools  free  of  charge  and  steady  posi- 
tion when  completed.  Reasonable  terms  and  success  guaranteed.  Best 
trade  with  best  future.  Address  Chief  Draftsman,  Div.  21,  Eng'g. 
Equip't  Co.    (Inc.).      Write  now — before  you   foryet. 

BUSINESS  IN  PATTERN  SHOP  TOOLS  FOR  SALE. — A  line  of 
special  patented  machines,  built  and  sold  exclusively  for  the  past  20 
years,  will  soon  be  offered  for  sale.  Reason  for  selling,  company  to  be 
re-organized  and  business  divided.  Tools  are  recognized  the  world  over 
as  standard,  demand  good,  profits  large.  Address  Bos  112,  care 
Machinery.  66  West  Broadway.  New  York. 

CYCLOPEDIA  OF  ENGINEERING.— Four  volumes  bound  in  leather. 
Used  but  little.  Cost  ?19.  Five  dollars  gets  it.  Address  Y.  F.,  Box 
425,  Chicago,   III. 

DAILY  BULLETINS  of  vacant  positions  for  draftsmen,  foremen,  en- 
gineers, superintendents  and  salesmen.  Stamp.  CLEVELAND  EN- 
GINEERING AGENCY.  Rose  Building.  Cleveland,  Ohio. 

"DIES  AND  DIE  MAKING."— A  nractical  book,  ?1.00.  Send  for 
Index  sheet.     J.  L.  LUCAS.  Bridgeport.  Conn. 

DRAFTSMEN  AND  MACHINISTS.- American  and  foreign  patents 
secured  promptly  ;  reliable  researches  made  on  patentability  or  valid- 
ity, twenty  years'  practice :  registered :  responsible  references.  ED- 
WIN GUTHRIE    Corcoran  Building,  Washington,  D.  C. 

DRAUGHTSMEN'S  Single  and  Double  Bottle  Holders,  30  and  60 
cents  prepaid.  Circulars  free.  A.  B.  CHRISTMAN,  282  West  Main 
Street,  Springfield,  O. 

DRAWINGS  for  gas  engines,  automobile  and  motor  boat  construc- 
tion. My  series  of  designs  consisting  of  22  sheets  of  blue  prints  with 
printed  instructions,  is  a  line  of  working  drawing  for  manufacturers 
and  a  compendium  of  details  for  designers  and  draftsmen.  Send  for 
list.     S.  M.  HOWELL,  103  Flag  Street.  Zanesville,  O. 

FACTORY  SUPERINTENDENT  or  chief  tool  and  machine  de- 
signer seeks  opening ;  automobile  work  preferred.  Address  "FIRST- 
CLASS."  care  Machinery,  66  West  Broadway.  New  Y'ork. 

FOR  IMMEDIATE  DELIVERY,  lathes,  drills,  shapers.  all  new,  all 
sizes,  best  makes.  Address  Box  94.  care  Machinery,  66  West  Broad- 
way. New  York. 

FOR  SALE. — A  ten-volume  engineering  library  in  first-class  con- 
dition. Cost  new  $50.  Will  sell  for  .?15.  Address  F.  A.  R.,  Box  425, 
Chicago,  111. 

FOR  SALE. — Nine  dollars  gets  an  up-to-date  set  of  books  on  Elec- 
tricity in  five  volumes.  Bound  in  morocco  leather.  Cost  wlien  new 
$19.     Address  "L.  A.  M.,"  Box  425,  Chicago.  111. 

FOR  SALE. — Cyclopedia  of  Modern  Shop  Practice.  A  complete 
reference  work  for  machinists,  foundrvmen.  etc.  Leather  binding. 
Four  volumes.  Cost  $18.00.  Will  sell  for  ?6.00.  Address  "M.  R.  T.." 
Box  425,  Chicago,  111. 

IMMEDIATE  DELI  \  ERY  on  new  planers,  best  makes.  Address  Box 
95,  care  Machinery,  66  West  Broadway.  New  York. 

INVESTMENT  involving  half  ownership  or  more  with  any  official 
position  in  old-established  iron  works  in  important  New  Y'ork  city  is 
offered  satisfactory  young  gentleman  with  $50,000  to  $100,000  ;  same 
required  for  working  capital  and  improvements.  I'rincipal  specialty 
absolutely  staple.  General  engineering  opportunities  many.  Paniculars 
only  upon  suitable  introduction,  financial  and  general.  Positively  no 
brokers.  Address  IRON  WORKS,  care  Machinery,  66  West  Broadway, 
New  York. 

MACHINE  TOOL  BUSINESS  FOR  SALE.  Owing  to  the  rapid  de- 
velopment of  a  special  article  of  manufacture,  a  well  known  company, 
also  building  a  line  of  machine  tools,  will  offer  for  sale  this  part  of 
their  business,  consisting  of  drills,  milling  machines,  shaper  and  other 
tools  in  the  metal  line.  These  machine  tools  have  a  national  reputa- 
tion, many  of  them  covered  by  good  patents.  Address  Box  111,  care 
Machinery,  66  West  Broadway,  New  York. 

PATENTS. — H.  W.  T.  Jenner,  patent  attorney  and  mechanical  ex- 
pert, 608  F  Street.  Washington.  D.  C.  Established  1SS3.  I  make  an 
examination  free  of  charge,  and  report  if  a  patent  can  be  had  and  ex- 
actly how  much  it  will  cost.  Send  for  circular.  Member  of  Patent 
Law  Association 


RUSSIA. — Well-known  manufacturing  concern  in  Russia,  government 
contractors,  wishes  to  represent  first-class  American  manufacturers. 
Direct  representative  at  present  here,  is  returning  home  shortly.  Ap- 
ply at  once.  Box  E-10,  care  Lord  &  Thomas.  Chicago,  111. 

SHOP  FOREMAN  WANTED.— Man  capable  of  taking  entire  charge 
of  machine  shop  employing  thirty  men.  Must  be  acquainted  with  best 
methods  of  manufacture  in  High-Speed  Steels.  Nickel  Steel,  Aluminum 
and  high-grade  materials.  Medium  and  small  sized  parts  only,  made 
interchangeable.  Must  have  first-class  references.  State  salary  and 
experience.  Address  BOX  115,  care  Machinery,  66  West  Broadway, 
New  Y'ork. 

STEEL  STAMPS,  Seals,  Door  Plates.  Photographer's  Presses  (plain 
lines,  letterings  and  names  on  solid  color.  cuts>.  circular  free.  KIOLA, 
the  cheap  engraver.  50-155  W  Madison  Street.  Chicago,  111. 

THE  BUILDER  of  a  well-established  line  of  plain  milling  machines 
is  about  to  discontinue  the  manufacture  of  these  and  will  be  glad  to 
receive  offers  for  the  patterns,  drawings,  fixtures,  etc.  Address  "Box 
110."  care  Machinery.  66  West  Broadway,  New  York, 

THOROUGH  practical  and  executive  mechanic,  having  had  twelve 
years'  experience  handling  large  forces  of  men  in  railroad  and  manu- 
facturing line  under  modern  methods  of  getting  output  of  work,  is 
seeking  position  with  company  desirous  of  increasing  amount  of  shop 
work.  Highest  references  furnished  as  to  ability.  Address  "H.  T.," 
care  Machinery.  66  West  Broadway,  New  York. 

SUPERINTENDENTS  AND  FOREMEN. — Men  of  strong  executive 
ability,  capable  of  handling  a  large  force  of  men  to  advantage,  are 
wanted  bv  some  of  the  manufacturers  and  contractors  we  serve.  Salary 
Sl.OOO — $5,000.  Offices  in  twelve  cities.  Write  us  to-day.  HAP- 
GOODS.  305  Broadway,  New  York. 


W.iNTED. — A  man  to  take  charge  of  a  small  machine  shop  in 
I'hiladeiphia  employing  twenty  men  and  manufacturing  medium-weight 
machinery.  Must  have  experience  and  be  thoroughly  conversant  with 
modern  methods.  A  liberal  salary  will  be  paid.  Address  BOX  114, 
care  Machinery,  66  West  Broadway,  New  York. 


WANTED. — First-class  designing  draftsman  familiar  with  automatic 
machinery  and  power  punches.  Steady  position  to  capable  man.  Ad- 
dress Box  104.  care  Machinery.  66  West  Broadway.  New  York. 

WANTED. — First-class  lathe  and  horizontal  boring  mill  hands  on 
night  shift,  first-class,  floor  hands  day  shift.  No  labor  troubles.  In- 
creasing force.  Address,  stating  wages  desired,  INGERSOLI.,-RAND 
CO..   Painted  Post,  New  Y'ork. 

W.\NTED. — Agents,  machinists,  tool  makers,  increase  your  salary. 
Sell  Saunders'  enlarged  Hand  Book  for  Practical  Mechanics.  A  Pocket- 
manual  guaranteed  to  fill  the  bill  as  a  ready  reference  and  to  contain 
more  rules,  shop  kinks,  than  all  the  other  mechanical  books  bound  to- 
gether in  one  volume.  Secrets  from  note  books  of  best  mechanics  in  the 
country  will  figure  out  by  simple  arithmetic  problems  you  run  up 
against  every  day  in  the  shop.  Price,  postpaid.  $1.00  in  cloth.  $1.25 
in  leather  with  flap,  -\gents  make  big  profits.  Send  for  list  of  books. 
E.  H.  SAUNDERS.  216  Purchase  Street,  Boston.  Mass. 


WANTED. — Position  as  photographer  and  pen  line  artist  on  ma- 
chinery. Address  PHOTOGRAPHER,  care  Machinery,  66  West  Broad- 
wav   New  York. 

WANTED. — 500  toolmakers  to  send  for  free  "Test  Indicator"  circu- 
lar.    H.  A.  LOWE,  Lock  Bos  146,  Cleveland,  Ohio. 

WANTED. — Copies  of  Railway  Machinery  for  August  and  Septem- 
ber. 1906.  Address,  with  price,  "B.,"  care  Machinery,  66  West  Broad- 
way, New  York. 

WANTTJD. — Position  as  machinist  and  draftsman  in  engine  manu- 
facturing or  general  machine  shop.  Address  DRAFTSMAN,  care  Ma- 
chinery. 66  West  Broadway.  New  York. 


WANTED. — Position  as  foreman  of  machine  shon,  with  present  em- 
plovers  sixteen  years  :  familiar  with  high-speed  steel  and  its  applica- 
tion in  machine  shops.  Address  HIGH  GRADE,  care  Machinebt,  66 
West  Broadway,  New  Y'ork. 

WANTED. — Foremanship  of  machine  shop  of  gasoline  or  steam  en- 
gine plant,  with  present  employers  five  years.  Address  WESTERN, 
care  Machinery,  66  West  Broadway,  New  York. 

WANTED. — Positions  as  general  foreman,  master  mechanic  or  tool 
and  jig  designer ;  can  do  own  drawing ;  six  years  with  present  em- 
ployers. Address  MASTER  MECHANIC,  care  Machinery,  66  West 
West  Broadway,  New  York.  

WANTED. — Position  as  machinist  bv  special  railway  apprentice. 
Address  MIDDLE  WEST,  care  Machinery,  66  West  Broadway,  New 
York.  

WANTED.- — Position  as  foreman  of  machine  shop  or  lathe  depart- 
ment, or  in  charge  of  general  machine  work  and  repairs  in  New  York 
City  or  vicinity.  Address  EASTERN,  care  Machinery,  66  West  Broad- 
way, New  York. 

WANTED. — Position  as  foreman  of  tool  room  or  in  charge  of  tools, 
jigs,  fixtures,  etc.,  with  manufacturing  company.  Address  TOOL- 
MAKER,  care  Machinery,  66  West  Broadway.   New  York. 

WANTED. — Position  as  foreman  of  pattern  department  by  experi- 
enced pattern  maker ;  with  present  employers  nineteen  years.  Address 
MIDDLE  ATLANTIC,  care  Machinery,  66  West  Broadway,  New  York. 

WANTED. — Position  as  master  mechanic  of  blast  furnace  or  as 
erector  of  engines.  Address  SOUTH,  care  Machinery,  66  West  Broad- 
way. New  York.  

WANTED.— Railway  Machinery  for  December.  1901  :  January, 
1902  ;  April.  November.  December.  1903  :  February,  August,  1904 ; 
February,  1905  ;  July,  September,  1906.  Address  stating  price,  SUB- 
SCRIPTION DEPT..  Machinery,  66  West  Broadway,  New  York. 

WANTED. — A  practical  man.  with  $10,000.  to  Invest  with  service! 
as  manager  in  a  liaht  machine  business,  making  special  tools;  estaD- 
lished  1870.     Address  BUSINESS.  Box  12'i2.  Providence.  R.  I. 

WANTED. — Draftsman  and  designer  for  presses  and  sheet  mettj 
working  machinery.  One  with  executive  ability  preferred.  State  full 
particulars.  Address  Box  113,  care  Machinery,  66  West  Broadway, 
New  York. 

W.\NTED. — Agents  in  every  shop  to  sell  Calipers ;  liberal  pay. 
Address  E.  G.  SMITH  CO..  Columbia,  Pa. 


February,  1907. 


MACHINERY. 


39 


"F.  &  G." 
PIANO  WIRE 


FOR  STRENGTH,  UNIFORMITY,  DURABILITY 
AND  EVERY  OTHER  KNOWN  REQUISITE  FOR 
AN  ABSOLUTELY  PERFECT  WIRE,  THE  "  F. 
&  C."  (FELTEN  &  CUILLEAUME)  HAS  NO 
EQUAL. 


Aside  from  its  use  in  Pianos,  where  it  is  used  very 
extensively,  we  guarantee  its  reliability  for  use  in 
Electrical  Work,  Typewriters,  Speed  Indicators, 
Flexible  Shafting,  Knitting  and  Weaving  Machin- 
ery, Carpet  Sweepers,  Automatic  Tools,  Toys,  etc., 
and,  in  fact,  wherever  a  positively  safe  wire  must 
be  used. 


o 


Made  in  Three  Crades-Black,  Red  and  Green  Label. 

Send  for  Circular  No.  215S,  showing  stock  numbers  and 
giving  sizes  in  decimal  equivalents. 

A  LITTLE  HIGH  IN  PRICE,  BUT  POSITIVELY  HIGH  IN  QUALITY. 

Hammacher,  Schlemmer  &  Go. 

HARDWARE,    TOOLS   AND   SUPPLIES 
NEW  YORK,  SINCE  1848 


Fourth  Avenue  and  Thirteenth  St. 


Block  South  of  Union  Square. 
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15^ -inch  Ajax  Rivet  and   Bolt  Header 

The  old  style  machines  were  all  right  in  their  day, 
but  for  modern  work  they  cannot  compare  with  the 

New  Improved  Ajax  Rivet 
and  Bolt  Headers 

A  recent  and  advantageous  feature  of  this  machine 
is  the  Automatic  and  Absolute  Relief  of  the  Gripping 
Die  Mechanism,  which  greatly  prolongs  the  life  of  the 
dies.  Continuous  Housings  of  the  bed  plate  about 
the  main  shaft  bearings  give  greater  strength  than 
if  bearing  caps  were  used,  and  Hardened  Bronze 
Liners  underneath  the  header  and  die  slides  insure 
the  longest  possible  wear. 

Ajax  Machines  are  the  simplest,  most  compact  and 
strongest  machines  of  their  class  on  the  market, 
and  for  that  reason  the  most  economical. 
We  shall  be  glad  to  explain  in  detail  the  many  meri- 
torious features  of  our  line  of  Forging  Machinery 
if  you  will  give  us  an  opportunity. 

The  Ajax  Manufacturing  Co. 

CLEVELAND.   OHIO.  U.  S.  A. 

New  YorK  Office,  CKicag'o  Office, 

I4Q  Broa(lv«ray.  621  Marquette  BIdg. 
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Hi^H  Speed  Drilling 

Soon  takes  the  heart  out  of  old-fashioned  drill  presses ;  the 
speed  required  for  high  speed  steels  is  literally  the  "  pace 
that  kills  "  with  such  machines,  but  the  difficulty  is  squarely 
met  by  the 

Benry  &  Wright  Ball  Bearing  Drill 


(  KlCt    P.\TEXTS 


This  is  the  modern  drill,  built  to  meet  modern  con- 
ditions. Equipped  with  ball  bearings  throughout, 
it  is  almost  entirely  without  friction  and  runs  so 
easily  that  the  fame  width  belt,  and  same  size  main 
driving  pulley  is  sufficient  to  drive  either  a  one 
spindle  or  a  si.\  spindle  machine  to  the  full  limit  of 
high  speed  drills  up  to  ^  inches.  It  requires  less 
power  than  other  drills,  is  durable  to  the  point  of 
being  indestructible  and  will  produce  from 

200  to   400«o  More  WorK 

in  a  given  time  than  any  other  drill  press  on  the 
market.  There  are  many  special  features  described 
in  our  Catalogue  that  will  interest  you — may  we 
send  a  copy  ? 

The  Henry  ®  Wright  Mfg.  Co. 

HARTFORD,   CONN.,  U.  S.  A. 
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THE  ARRON 
FRICTION  CLUTCH 

is  designed  on  the  new  "Roller  Toggle"  principle  which 
by  its  very  simplicity  insures  easy  and  continuous  opera- 
tion. It  is  very  compact,  taking  up  but  little  room  on 
the  shaft,  is  easily  and  quickly  adjusted,  requires  no 
attention  beyond  oiling  and  will  stand  the  hardest  ser- 
vice and  rough  usage.  It  is  particularly  successful  on 
extremely  high  or  extremely  low  speed  shafts,  does  not  require  a  special  pulley  and  will 
slip  automatically  if  the  load  exceeds  the  horse  power  of  the  clutch — a  feature  peculiar 
to  the  "Akron." 

Among  other  advantages  of  this  Clutch  is  its  perfect 
adaptability  for  driving  machine  tools  where  a  high 
grade  clutch  equipment  is  essential.  High  speed 
creates  no  tendency  for  this  clutch  to  engage  or  dis- 
engage itself ;  the  action  is  positive  and  noiseless. 
We  shall  be  glad  to  receive  inquiries  from  manu- 
facturers in  need  of  a  powerful  clutch. 

ARRON   CLUTCH   CO..    -    Akron.  Ohio 

Successors  to  Williams  Electric  Machine  Co. 
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The  profitable  use  of  Turret 
Lathes  depends  largely  upon 
the  design  and  construction  of 
the  tool  equipment 

Without  the  knowledge  of  how  to  tool  them 
properly,  Turret  Lathes  would  be  of  little  more 
value  than  engine  lathes.  Long  experience  in 
making  Turret  Lathes  and  an  equally  long  ex- 
perience in  making  the  tools  for  finishing  work 
requiring  boring,  turning  and  facing,  has  given  us 
a  fund  of  information  that  will  be  invaluable  to 
the  manufacturer  contemplating  the  finishing  of 
this  class  of  work.  We  have  made  tools  for  over 
10,000  different  pieces,  and  it  is  seldom  indeed 
that  a  job  now  comes  to  us,  with  which  we  are 
not  already  familiar. 

This  knowledge  of  tool  outfits  will  enable  us 
to  tell  you  exactly  what  you  may  expect  of  our 
machine.  If  you  have  work  of  this  class,  it  will 
be  to  your  interest  to  take  it  up  with  us.  Our 
Turret  Lathe  catalog  will  give  you  a  very  good 
idea  of  the  great  range  of  Gisholt  Lathes. 

GISHOLT  MACHINE  CO. 

ENGINEERS    -:-    MANUFACTURERS 
1316  Washington  Ave.,  Madison,  Wis.,  Warren,  Pa.,  U.S.A. 

FOREIGN  AGENTS— Alfred  H.  Schutte,  Colore,  Brussels,  Liege,  Paris,  Milan, 
Bilbao  Barcelona.  Schucliaidt  &  Scliutte,  Vienna,  St.  Petersburg,  Stockholm, 
Berlin.    C.  W.  Burton,  Griffiths  &  Co.,  England. 
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GROBET 
FILES 


TRADE         ^''"^  #1  -'  ,,^)J^,^a,iia.  MARK 


STANDARD  FOR  OVER 
ONE  HUNDRED  YEARS 
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A  Great  Variety  of  Milling 

can  be  done  on  the 

No.  3  Becker-Brainard 
Universal  Milling  MacHine 

and  its  improved  features  will  appeal  to  the  up-to-date  shop  owner  and  superin- 
tendent. The  positive  geared  feed  drive  is  a  great  advantage,  and  the  patented 
change  feed  mechanism  conveniently  located  on  the  back  of  column  provides  20 
changes  of  feed,  slow  or  fast  as  desired,  all  instantly  obtainable  without  stopping 
the  machine.  This  Miller  has  knee  of  the  box  type,  telescoping  elevating  screw 
and  the  hand  wheels  are  fitted  with  a  clutch  mechanism  enclosed  in  the  hub 
which  operates  the  vertical  movement  of  the  knee  and  cross  movement  of  the 
carriage.  The  Dividing  Head  can  be  set  at  any  angle  from  10  degrees  below 
the  horizontal  to  5  degrees  beyond  the  perpendicular.  Head  is  arranged  for  dif- 
ferential indexing  and  the  10  change  gears,  regularly  furnished,  make  a  combi- 
nation which  will  cut  nearly  every  spiral  from  1.25  to  68.75  '"ch  pitch  to  one  turn. 

Special  Circular  No.  §o-§2  sejit  on   request. 

Becher-Brainard  Milling'  Machine  Company 

Hyde  Park,  Mass.,  U.  S.  A. 
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THE  FIRST  ELEVEN 

5,000    SETS   READY   FOR   MAILING 


These  Sheets  are  Copyrighted. 

Data  Sheet  No.  1— September.  1S9S. 
Spu.'    gears ;      Diametral    pitch  :    circular 
pitch    diameter;    outside    diameter;    pitch 
circumference  :   thickness  of  tooth  ;    clear- 
ance •  addendum,  etc. 
Laying  out  blanks  for  bevel  gears, 
"Worm  gearing  practice  :      Involute  tooth  ; 
lead ;     face ;     pitch  ;     throat ;     diametral 
pitch  :  angle  of  tooth,  etc. 
Diagram :       Allowances    for    force,    drive 
and  running  fits. 

Data  Sheet  No.  2— December,  1898. 
Tables  :       Morse    tapers  ;    standard    pins  ; 
Brown  &  Sharpe  tapers  ;   tapers  per  foot 
and.  corresponding  angles  ;  standard  hexa- 
gon' heads  and  nuts. 

Tables :  Tap  drills ;  machine  screws : 
wroughtiron  pipe;  twist  drill  and  steel 
wire  gage  ;  taper  of  pipe  thread. 
Tables  :  Decimal  equivalents.  4ths,  Sths. 
16ths  and  64ths  of  an  inch  :  decimal  equi- 
valents 3ds.  6ths.  lUths  and  2-lths  of  an 
inch  ;  decimal  equivalents.  7ths.  14ths  and 
2Sths  of  an  inch ;  depth  of  space  and 
thickness  of  tooth  of  spur  gears  when  cut 
with  Brown  &  Sharpe  cutters. 
Tables  :  Wire  gages  in  common  use  ;  let- 
ter size  drills. 

Data  Sheet  No.  3 — March,  1899. 

Formulas   for   strength   and   defiection   of 

common  springs. 

Table  :     Strength  of  materials. 

Formulas  and  constants  for  loaded  beams, 

etc. 

Data  Sheet  No.  4— June,  1899. 

Table :  Decimal  equivalents  of  millime- 
ters. 

Table  :  Equivalents  of  inches  in  millime- 
ters. 

Tables  :  Decimal  equivalents  of  fractions 
of  millimeters,  metric  conversion. 

Data  Sheet  No.  5— September,  1899. 
Mechanics  :      Motion  ;    center   of    gravity  ; 
moments   of   inertia  ;    radius   of   gyration ; 
w^ork  ;     momentum ;     energy ;     centrifugal 
force  ;  compound  pendulum  ;  friction. 

Data  Sheet  No.  6— January,  1900. 

Mechanics  (continued)  :  Moments;  safety 
valves  ;  scale  beams  ;  principle  of  work  ; 
Prony  brake  ;  tackle  block  ;  strap  brake  ; 
epicyclic  gear ;  ratio  of  pulleys ;  crank 
and  connecting  rod ;  toggle  joint ;  differ- 
ential pulley  ;  parallelogram  of  forces  ; 
catenary  curve  or  suspended  cable  ;  fric- 
tion clutch  ;  triangle  of  forces  ;  polygon 
of  forces  ;  stresses  in  crane. 

Data  Sheet  No.  7— March.  1900. 

Diagram ;  Horse  power  transmitted  by 
leather  belt  per  inch  of  width. 
Diagrams  :  Strength  of  gear  teeth  ;  belt 
transmission  ;  strength  of  gears. 
Tables :  Horse  power  of  shafting  and 
working  proportions  lor  shafting  of  me- 
dium steel ;  horse  power  transmitted  by 
ropes. 

Data  Sheet  No.  8 — September,  1900. 
Table  :     Surface  speed  in  feet  per  minute 
from    %    Inch   to   10  feet  diameter ;   revo- 
tions  5  to  500  per  minute. 
Tables :      Lathe     work  ;      screw     machine 
practice  ;  milling  cutter  speeds. 
Tables  ;      Drilling    speeds  ;    lubricants    for 
cutting  tools. 

Data  Sheet  No.  9— March,  1901. 

Table  ;      Tapers  per  foot  and  correspond- 
ing angles  ;   measurement  of  tapers. 
Table  :    U.  S.  Standard  screw  threads  and 
formulas. 

Table  ;  Standard  metric  screw  threads 
and  formulas. 

Data  Sheet  No.  10— June.  1901. 

Change  gears  for  the  engine  lathe  ;  single 
and  compound  gearing. 
Taper  turning  ;  speed  of  pulleys  and  gears. 
T'se  of  index   centers  on  the  milling  ma- 
chine. 

Change  gears  for  cutting  spirals  on  the 
milling  machine. 

Data  Sheet  No.  11— September,  1901. 
Grant's  odontograph ;  cycloidal  and  invo- 
lute systems. 

Table  :     U.  S.  Standard  bolts  and  nuts. 
Formulas  for  laying  out  bevel  and  miter 
gear 


There  must  be  not  less  than  30,000  Ma- 
chinery readers,  past  and  present,  whose  sets 
of  data  sheets  are  complete  with  the  e.xception 
of  the  first  eleven  in  the  series;  and  they  will 
be  glad  to  learn  that  these  can  now  be  obtained 
for  the  first  time  in  nearly  three  years.  New 
plates  have  been  made  and  a  very  large  edition '' 
printed,  so  that  for  the  first  time  in  three  years 
we  are  able  to  offer  the  complete  set  of  Data 
Sheets,  not  only  from  No.  i  to  11,  but  also  from 
No.  I  to  61,  without  a  break. 

One  dollar  will  enter  a  new  or  extend  an  old 
Shop  Edition  subscription  one  year,  or  an  En- 
gineering Edition  subscription  six  months — and 
bring  you  the  first  eleven  Data  Sheets  by  return 
mail.  And  under  offer  No.  4  in  a  Data  Sheet 
Index  just  issued  (sent  free  on  request)  you  can 
get  a//  the  sheets  and  the  adjustable  cloth  binder. 

NOT    SOLD    ELSEWHERE. 

Machinery's  Data  Sheets  are  copyrighted 
and  cannot  be  obtained  elsewhere;  but  it  is 
practicable  to  secure  them  from  us  on  the  most 
liberal  terms.  The  right  to  reprint  them  belongs 
to  us  exclusively,  the  plates  are  ours  and  we  can 
furnish  the  sheets  at  a  fraction  of  their  real  value 
and  original  cost.  This  is  made  possible  by 
Machinery,  and  we  prefer  to  limit  the  oppor- 
tunity to  Machinery's  subscribers.  The  accept- 
ance of  any  one  of  the  four  Offers  in  our  new 
Data  Sheet  pamphlet  makes  you  a  subscriber 
for  Machinery. 
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ROGERS 


Standards  for  Size 

Absolutely  reliable  and  adapted  for 
every  purpose. 

Adjustable  Blade  Reamers. 

Universal  Expanding  Blade 
Reamers. 

Chucking  Reamers. 

Special  Reamers. 

Etc.,  Etc. 


Write  for  New 
List  of  High 
Speed  Reamers. 


We  also  make  a  complete   line 
of     Measuring     Instruments    and 
Fine  Precision  Tools. 

Catalogue  No.  7 

The  John  M.  Rogers  Works 

GLOUCESTER  CITY.  N.  J.,  U.S.A. 

English  AGESTS-Chas.  Churchill  &  Co.,  Ltd.,  London,  E.  C.  Selig,  Sonnenthal  &  Co., 
London,  E.  C.  C.  W.  Burton,  Griffiths  &  Co.,  London,  E.  C.  DeFries  &  Co.,  Dusseldorf, 
Germany.    V.  Lowener,  Copenhagen,  Denmark. 


REAMERS 
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"Tried  in  vain  for 
several  days  with  all 
kinds  of  steel  saws, 
and  finally, 

WITH  A  STARRETT  SAW"- 


t  ^lom  (Bok'^tmssM, 


LOUS.   SL.ND.W    .MOR.M.NU.    JANU.AIiV 


VICKSBIRG,  MISS.,  HAS  A  NEW  $60,000 
JAIL  BlILT  ON  UP-TO-DATE  PRINCIPLES 


Special  Dispatch  to  the  Globe- Democrat. 

YICKSBURG,  MISS..  Jan.  4.— The  new 
.$60,000  jail  in  Warren  county,  which  sits 
in  the  heart  of  Vicksburg,  is  not  only 
modern  and  up-to-date  in  appearance,  but 
is  fitted  with  the  best  appliances  for  keep- 
ing criminals.  This  jail  will  be  completed 
and  occupied  probably  within  the  coming 
month.  The  placing  in  of  the  steel  cages, 
wliich  are  lieing  put  in  for  the  purpose  of 
holding  daring  or  desperate  criminals,  and 
the  United  States  prisoners,  many  of 
whom  are  held  here  pending  terms  of  fed- 
eral coui-t.  is  surrounded  with  an  unusual 
amount  of  general  interest,  as  these  steel 
cages,  four  in  all.  are  a  separate  and  dis- 
tinct contract  from  the  jail  itself,  and  in 
their  building  the  Warren  county  board 
of  supervisors  have  taken  action  which 
has  startled  the  entire  south. 

When  the  contract  for  building  the  jail 
was  let.  it  was  decided  that  in  addition  to 
the  original  plan  of  building  the  structiu'e. 
which  was  given  to  the  Hull  Construction 
Company  of  Jackson,  that  bids  be  adver- 
tised for  to  place  in  it  tliese  steel  cells 
with  the  view  of  getting  something  which 
was  entirely  safe  for  holding  criminals,  as 
our  old  jail  met  with  several  jail  deliveries 
in  recent  years  through  weakness  of  con- 
struction.    The  board  of  super^-isors  de- 


cided to  make  the  effort  to  get  something 
proof  against  escapes,  so  bids  were  adver- 
tised for  tool-prjoof  cells,  and  such  con- 
struction as  the  most  astute  and  clever 
criminal  could  not  escape.  It  was  also 
sail!  that  practical  tests  would  be  made, 
so  the  contractor  or  firm  had  best  offer 
something  good.  A  St.  Louis  house,  at  a 
cost  of  .817,000,  agreed  to  take  the  build- 
ing of  these  cells,  and  they  were  put  up. 
Xot  satisfied  with  the  mere  testimonials, 
the  board  of  supervisors  then  engaged 
John  Christian,  a  local  steel  and  iron 
worker,  and  made  him  the  offer  that  if  he 
could  cut  his  way  out  of  these  cells  he 
would  be  given  H.i  per  cent,  of  the  con- 
tract price.  Christian  tried  in  vain  for 
several  days  with  all  kinds  of  steel  saws, 
anil  finally  with  a  Starrett  saw,  an  inex- 
pensive one,  out  of  all  the  lot,  in  four 
hours  sawed  out  of  the  bars.  It  was 
amazing  to  the  board  of  course,  and  will 
be  equally  so,  no  doubt  to  the  St.  Louis 
firm,  as  it  will  now  either  have  to  furnish 
a  new  set  of  cells  that  are  tool-proof,  or 
forfeit  the  contract.  The  forethought 
and  discretion  of  the  board  of  supervisors 
has  been  given  much  praise  here,  and 
many  cities  in  the  state  are  getting  ready 
to  make  a  similar  test  of  their  "so-called 
tool-proof"  jail  cells. 


THE  SAW 


No,  250.     Flexible  Back.     Common  teeth,  1 4  to  the  inch.     Made  in  6,  7,  8,  9,  i  0,  1  1  and  1  2  inch  sizes.     .022  thick. 

One  of  our  eleven  styles  of  Hack  Saws  that  "cut  quicker  and  last  longer". 

Send  for  Catalogue  No.  17  D,  and  Special  Hack  Saw  Booklet. 

THE  L.  S.  STARRETT  CO.,  ATHOL,  MASS.,  U.S.A. 


New  York.  123  Liberty  St. 


Chicago.  15  So,  Canal  St. 


London.  165  Queen  Victoria  St..  E.  C. 


Febraary,  1907'. 
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The  Western  No.  2  Improved 
Multiple  Spindle  Drill 


Will  drill  eight  i-inch  holes  in  22-inch  circle  in  any  geometrical 
figure  inside  of  a  22- inch  circle. 

Single  pulley  drive  with  all  geared  changes  for  speeds. 

Countershaft   can   be   replaced  by  electric   motor  without  extra 
charge  except  for  motor. 

Cut  shows  reversing  countershaft  for  tapping. 

HILL,  CLARKE  &  CO.,  Inc. 


Machinery  Merchants 


156  Oliver  Street 
Boston,  Mass. 


14  So.  Canal  Street 
Chicago,  111. 

Section  X,  The  Bourse,  Philadelphia,  Pa 


153  Greenwich  St.,  cor.  Liberty 
New  York,  N.  Y. 
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ROBBINS 

^^^^       13 -Inch  Engine   Lathe 

Our  Stcindard  Lathe  meets  every  require- 
ment for  modern  work,  and  is  the  result  of 
twenty  years'  striving  to  produce  the  best. 

Headstock  stiff  and  rigid,  powerfully  back  geared ;  spin- 
dles of  crucible  steel ;  apron  fridbon  positive  and  powerful 
enough  to  carry  large  cuts  without  slipping. 

JVn'fe  for  catalogue. 

L.    ROB.BINS,   Worcester,   Mass. 

'^l    Lagrange    Street 


Binder  for  MACHINERY'S  Data  Sheets 

The  Data  Sheet  Supplements  issued  with  Machinery  during  the  past  four  years  comprise 
over  250  pages  of  mechanical  tables,  charts  and  diagrams  especially  valuable  because  the 
data  represents  actual  practice — not  theory. 

Every  one  of  these  supplements  has  been  reprinted  in  response  to  urgent  demands,  some 
of  them  twelve  times,  and  if  you  haven't  saved  yours,  you  can  get  the  complete  set 
rum'  under  Oflfer  No.  4. — See  page  32. 


This  red  cloth  binder,  gotten  up  in  response  to  the  wishes  of  hundreds  of  readers,  is  open 
back,  measures  61^  x  91^  and  costs  only  35  cents  delivered.  It  enables  you  to  save  the 
Supplements  and  to  index  them  any  way  you  please. 
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EacH  circle  represents  the  size  of  a  Cleveland.    We  maKe 
parts  from  bars  wei^liin^  from  1  ounce  to  lOOO  pounds. 

Cleveland  Automatic  Machine  Co.,  Cleveland,  Ohio,  U.  S.  A. 


Eastern  Representative— J.  B.  Anderson,  ...,50  North  30th  St.,  Philadelphia,  Pa.     Western  Representat 
Canadian  Representative— G.  H.  Howard,  Dundas,  Ont 


I  Lake  St.,  Chicago,  111. 


Canadian  Representative- Ij.  J-1.  Howard,  uundas,  unt.  o  v      u     ^t    » 

Foreign  Representatives— Messrs.  Chas.  Churchill  It  Co.,  London,  Birmingham,  Newcastle-on-Tyne  and   Glasgow.     Messrs.  bchuchardt  & 
Schutte,  Berlin,  Stockholm  and  St.  Petersburg.    Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Pans,  Milano  and  Bilbao. 
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The  StmdardTooi  Cos 


Twist  Drills 


ff'^P'WiPWj  ,|pn|B^?--^_ 


ALL     KINDS     FOR     ALL     PURPOSES 

Note  the  clearance.      It  is  ample  and  mechanically  correct. 
One  of  our  reasons  for  claiming  Highest  Quality. 


SHIELD  STAMPED  DRILLS 


iTAND 

kEVERE         TRY    THEM 

/ERVICE  . 


New  York,  94  Reade  St. 

London  Office,  C.  W.  Burton,  Griffiths  &  Co. 


Cleveland,  1260- 1288  Central  Ave. 


Burton  Fils,  Paris,  Fr 


J.  Lambercier  &  Cie,  Ge 


Special 
Attachments 

Swivel 
Box  Table 

Tilting 
Box  Table 

Circular  Planing 
Attachment 

Convex  Planing 
Attachment 

Oil-Pan  and 
Pump 


Special 
Attachments 

Concave 

Planing 

Attachment 

Automatic 

Stop  for 

Saddle 

Rack-Cutting 
Attachment 

Index 
Centers 


Special  Tool  Room  Shaper  with  Attachments 

Prinied  matter  o/t  n-qiiest 


The  Marh  Flather  Planer  Co.,  Nashua,  N.  H.,  U.S.A. 
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The  National  New  Style  Wedge 
Grip  Bolt  and  Rivet  Headers 

will  allow  you  to  turn  out  a  quality  of  work  at  a  cost  for  dies 
which  has  heretofore  been  impossible. 

The  wedge  prevents  any  "rocking"  or  springing  open  of  the 
grip  dies,  and  the  positive  nature  of  the  grip  eliminates  the  neces- 
sity of  overgripping  (hence  battering)  the  dies  to  secure  the  suffi- 
cient amount  of  grip.  As  a  result  the  dies  will  last  from  j  to  4 
times  as  long  as  in  the  regular  toggle  headers. 

Every  point  about  the  construction  of  the  machines  makes  for 
strength,  durability  and  smooth  running,  and  the  criticisms  of  the 
most  experienced  users  indicate  that  they  are  the  most  perfect 
headers  on  the  market  today. 


We  btiild  complete  equip- 
ment for  Bolt  and  Nut 
Plants. 

Our  aim  hae  been  to  build 
our  machines  better,  if  any- 
thing, than  need  be.  Hence 
we  are  in  position  to  furnish 
only  the  best. 


ational¥achinery|  0 

TIFFIN.OHIO.U.S.A.  ' 


FOREIGN  AGENTS: 

Buck  &  Hickman,  Ltd.,  Lon- 
don, Birmingham,  Man- 
chester, Glasgow. 

A.  B.  Horn,  Havana,  Cuba. 

Takata  &  Co.,  Tokio,  Japan. 

Fenwick  Freres  &  Co.,  Paris, 
Liege,  Brussels. 

De  Fries  &  Co.,  Dusseldorf, 
Berlin. 

White.  Child  &  Beney,  Vien-, 
na,  Austria. 
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When  you  find  4  or  5  Grinding 
Machines  of  the  Same  Make 


in  a  single  shop  it  is  pretty  good  evi- 
dence that  it  is  a  pretty  good  grinder. 

Orders  for  Bath  Grinders  are  dup- 
licated because  these  machines  are 
adapted  for  every  kind  of  grinding — 
wet  or  dry — cutter,  surface,  internal, 
plain  grinding,  in  fact,  they  will  grind 
anything  that  any  other  grinder  will 
grind,  and  handle  much  work  that 
others  cannot. 

Strength  and  rigidity  are  secured 
through  their  special  construction,  pro- 
vision is  made  to  soften  all  jar,  the 
stroke  is  positive,  feed  automatic  and 
the  machines  are  both  powerful  and 
sensitive. 

Catalogue  No.  4  on  requesi. 

Bath  Grinder  Co. 

FITCHBURG,    MASS. 


A  Wide  Rang'e  Grinding'  Machine 

The  Landis 

Universal  Grinding 

Machine  No.  3 

has  \'l  inch  swing.  4i  iuohes 
between  centers  and  is  adapted 
for  grinding  shafts,  spindles, 
cones,  etc. — all  work  that  can 
be  carried  by  a  face  plate  or 
chuck,  internal  or  external, 
and  a  great  variety  of  tool 
room  grinding.  It  is  rigid, 
powerful  and  noted  for  accur- 
acy. It  provides  a  very  rapid 
method  of  finishing  manu- 
factured parts,  producing  work 
of  tlie  highest  grade ;  and  fitted 
with  special  attachments  will 
handle  such  lines  of  grinding 
as  reamers,  straight  or  taper, 
gauges,  dies,  arbors  and  all 
kinds  of  cutter  grinding,  with 
a  most  satisfactory  economy. 

Write  us  for  further  facts  about  Grinding  Maehijies. 

I^andis  Tool  Company,  Waynesboro,  Pa.,  U.S.A. 

.\GENTS— \V.  E.  Flanders,  300  Schofield  Bldg.,  Cleveland,  O..  and  0:55  Monadnock  Block,  Chicago,  111.  Walter  H.  Foster  Co.,  m  Libertv  St., 
New  York.  C.  W.  Burton,  Griffiths  &  Co.,  London.  Schuchardt  i-  Schutte,  Berlin,  Vienna,  Stockholm  and  St.  Petersburg.  Alfred  H.  Scfiutte. 
Cologne,  Brussels,  Liege,  Milan,  Paris,  Bilbao.     A.  R.  Williams  Mchv.  Co.,  Toronto.     Williams  &  Wilson,  Montreal.  Canada. 


February,  1907 


MACHIXERY. 


55 


250  Bicycle  Cranks  an  Hour 

Have  you  any  work  of  this  kind  on  hand  and  are  you  interested  in  time  saving?  If  so,  the 
engraving  will  serve  as  an  object  lesson  in  economical  grinding.  With  a  No.  6  Besly 
Spiral  Grooved  Disc  Grinder  it  is  a  simple  matter  to  finish  250  cranks  (500  surfaces)  an 
hour — the  forgings  low  carbon  steel,  and  1-32"  of  stock  removed.  The  accuracy  of  finish 
could  not  be  equalled  by  other  methods,  the  machine  can  be  operated  by  unskilled  labor  and 
the  cost  of  Spiral  Circles  employed  does  not  exceed  3  cents  per  hundred  surfaces  ground. 
We  shall  be  glad  to  send  you  full  particulars  of  the  Besly  methods  or  if  you  will  send  a 
sample  of  work  we  will  grind  and  return  it  free  of  charge,  with  full  data  as  to  time,  size  of 
machine  and  composition  of  spiral  circles  used. 

CHarles  H.  Besly  (Si  Company 

15-17-19-21  Soath  Clinton  St.,  Chicago,  111.,  U.  S.  A. 


MACHINERY. 


February,  1907. 


Heavy  Milling 
Machines 
Exclusively 


72-inch  Heavy  Horizontal 


That  means  we  know 
more  about  this  type 
of  machine  than  any 
one  else  as  we  are  the 
only  exclusive  builders 
of  heavy  milling  ma- 
chines   in    the    world. 


One,  two,  three,  four  Spindles 
Arranged  any  way  to  suit  requirements 


Sizes 

24" 

wide 

to 

10' 


48-inch  Horizontal  with  Double  Vertical  Spindles 


The  Ingersoll  Milling  Machine  Company 


ROCKFORD,   ILLINOIS,   U.   S.  A. 

NEW  YORK  OFFICE,    114   LIBERTY  STREET 
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The  grinding  wheel  that  enables  the 
workman  to  do  the  greatest  amount 
of  work  in  the  shortest  period  of  time 


Carborundum  is  the 
hardest  and  sharpest 
abrasive  material  ever 
produced  or  discovered. 

This  is  not  a  mere  ad- 
vertising statement — it  is 
absolutely  true  and  we 
will  be  exceedingly  glad 
if  you  will  ask  us  for 
convincing  proofs. 

There  is  no  other  grind- 
ing wheel  made  that  cuts 
so  fast  and  so  clean — 
or  that  lasts  so  long  as 
Carborundum. 


For  more  than  twelve 
years  Carborundum  has 
been  made  at  Niagara 
Falls  in  electric  fur- 
naces, at  a  temperature 
of  over  7,000°  fahrenheit. 

It  is  fashioned  into 
grinding  wheels  of  more 
than  80,000  different 
sizes  and  shapes  and 
grits — and  into  sharpen- 
ing stones  and  hones 
f^r  every  use  imagin- 
able. It  is  the  univer- 
sal abrasive. 


No  matter  what  grinding  or  sharpening  you  have  to  do,  Carborundum  will  do 
it  better  and  faster  than  any  other  abrasive  you  can  employ 

The  Carborundum  Company 

Niagara   Falls,  N.  Y. 
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For  Construction  Work, 
Bridge  Building,  Railroad 
Shop,  Engineering  Work 
of  all  kinds 

Coes  latest  size  Key  Model  is  not 
only  the  biggest  kind  of  a  wrench,  but 
the  biggest  kind  of  a  success. 

Hardly  seems  possible  that  a  72- 
inch  wrench  with  a  1  2-inch  opening 
between  the  jaw  could  be  adjusted 
as  easily  as  a  small  wrench — but  it's 
so  with  a  Coes.  Let  us  show  you  if 
you  doubt  it.  28,  36,  48  and  72- 
inch  sizes  this  style. 

Coes  Genuine  Wrenches  are  made 
in  four  other  styles  and  49  sizes  all 
told,  ranging  from  the  72-inch  Key 
Model  to  the  4-inch  Steel  Handle, 
and  every  wrench  guaranteed. 

Order  from  your  dealer,  oi  direct  from 

Coes  Wrench  Company 

Worcester,  Mass.,  U.  S.  A. 

Agents  :  Jobn  H.  Graham  &  Co 

113  Chambers  -Street,  New  York. 

14  Thavies  Inn.  Holbum  Circus,  London,  E.  C. 

Copenha>;en,  Denmark. 

AGENTS  :  J.  C.  McCarty  &  Co. 

10  Warren  Street,  New  York. 
San  Francisco,  Cal.     Denver,  Col. 
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The  Saving'  in  Power 


that    goes    with    Second    Belt    Drive    Planers 

would  put  these  machines  in  the  first  class  as  eco- 
nomical shop  tools  if  they  had  no  other  advantage 
over  the  ordinary  planer.    But  added  to  this  is  abil- 
ity to  produce  more  work  in  a  given  time,  the  dur- 
ability that  follows   the   elimination  of  high   speed 
gears,  their  won- 
derful   c  o  n  V  e  n  - 
ience  for  operat- 
ing, noiseless  and 
easy  running  and 
the  fact  that  they 
will  stand  the 
highest    speeds 
without  a  tremor. 
22"  to  30"  sizes. 
Write  for  full  de- 
scription. 


22-inch  Second  Belt  Drive  Planer 


New   16-inch   Engine  Lathe 


Our  New  Type 
Engine  Lathe 

has  a  very  powerful  drive, 
secured  through  double 
back  gears  and  a  three- 
step  cone  carrying  an 
extra  wide  driving  belt. 
It  is  very  rigid,  strong  and 
has  increased  facilities  for 
operation  that  particularly 
recommend  it  for  modern 
manufacturing.  Nine 
speed  changes  easily  ob- 
tained. Wide  range  of 
feeds — five  changes  made 
instantly  by  moving  a 
conveniently  placed  lever. 


Glad  to  send  complete  description. 


Whitcomb^Blaisdell  Machine  Tool  Company 

WORCESTER,  MASS.,  U.  S.  A. 
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OVEN  FURNACES 

For  Hardening'  and  Annealing' Metal  Work 

Are  more  satisfactory  than  Muffle  Furnaces 
because  of  the  more  direct  action  of  tne  heat, 
and  the  presence  in  the  heating  chamber  of 
the  products  of  combustion  which  prevent  ox- 
idization. Designed  to  heat  square  or  oblong 
space  of  any  desired  dimensions,  uniformly  and 
to  any  temperature  required. 

Oven  Furnace  No.  i  is  a  popular  size  for 
general  hardening  and  annealing,  and  has  a 
heating  space  i8"x  i6"x  6",  inside  measurement, 

with  entrance  I2"x6". 
Furnace  No.  i6  is  de- 
signed for  light  work 
and   is    much  used  in 

Oven  Furnace  No.  1 

the  tool  room  for  heating 
cutters,  dies,  lathe  and  planer 
tools,  etc.  Our  full  line  of 
Oven  Furnaces  includes  a 
wide  range  of  sizes. 


Qas  Forge  No.  7 

For  Cutlerv,  etc. 


Positive  Pressure 
Blower 

The  Economy 

and  Convenience 

of  Gas  Blast  Forges  in  the  ma- 
chine shop  and  tool  room  have 
been  thoroughly  proved.  They 
heat  the  work  quickly  and  uni- 
formly, with  little  or  no  scale, 
and  no  danger  of  overheating 
the  stock.  They  are  ready  at  all  times  and  develop  the  re- 
quired amount  of  heat  in  a  few  minutes.  The  Forge  shown. 
No.  7,  is  especially  designed  for  forging  cutlery,  and  will 
turn  out  any  specified  number  of  blanks  per  hour  correctly 
and  evenly  heated.  We  shall  be  glad  to  forward  Catalogue 
showincr  full  line  of  Furnaces. 


Oven  Furnace  No.  16 


Air  Blast  under  pressure  of  One  Pound  to  the  square  inch  is  Indispensable  for  the  operation  of  our  Furnaces. 

AMERICAN  GAS  FURNACE  CO. 

23  JOHN   STREET,  NEW  YORK 

AGENTS:  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester.  Glasgow.  Schuchardt  &  Schutte,  Berlin.  Vienna,  St.  Peters- 
burg, Stockholm.    Alfred  H.  Schutte,  Cologne,  Brussels.  Milan,  Bilbao. 

Chicago.  Machinists'  Supply  Co.,  i6-i8  South  Canal  St.  St.  Louis,  W.  R.  Colcord  Co., 811-823  North  Second  St..  and  Gas  Companies  in 
nearly  all  Cities  and  Manufacturing  Towns. 
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NEWTON 

BRACE  MILLING  MACHINES 

COLD  SAW  CUTTING  OFF  MACHINES 

VERTICAL  AND   HORIZONTAL  CHORD   BORING  MACHINES 


48"  Rotary  Planing  Machine 

Mounted  on  Round  Base 


Rotary  planing  machines  of  our  standard  design  either  fixed,  portable  or  on  round 
base  as  illustrated  are  built  in  10  sizes  from  26"  to  100"  in  diameter  over  tools. 

All  sizes  have  Steel  Cutter-head. 


NEWTON  MACHINE  TOOL  WORKS,  Inc. 

PHILADELPHIA,   U.  S.  A. 
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The  Eclipse  Sectional  Rainbow  Gasket 

The  Eclipse  Sectional  R.ainbow  GasKet  is  tKe  only  tubvilar 
GasKet  in  tHe  ^vorld  tKat  ^vill  hold  S,000  pounds  pressure 
and  that  ■will  do  the  ■worR.  'Why?  Because  it  is  the  only 
GasKet  that  is  made  of  the 

Celebrated 

Rainbow   PacKing'   Compound 


^-inch,  '/6°inch,  %=iiich 
For      Hand      Holes 

In  Boxes  3  to  5  lbs. 


^=iiich,  7^-inch,   1-inch 
For  Extra  Large  Joints 

In  Bo.xes   4  to  6  lbs. 


Fac-Sitnile  of  a  6-incK  Section  of  Eclipse  GasKet 
Showing  Name  and  Xrade-MarK  Imbedded 


V^e  have  the  most  modern  and  extensive  Rubber  Factory  in  the  ■wrorld 

and  manufacture  the  highest  grade  of  all  Kinds  of 

mechanical  rubber  goods,  including 


Pump  Valves 

Gauge  Glass  Rings 

Gaskets  and  Rings 

Rubber  Buckets  and  Pails 

Discs 

Rubber  Belting 

Packings 

Rubber  Springs 


Rubber  Gas  Bags 
Rubber  Hat  Bags 
Fire  Hose 
Landing  Pads 
Hose  Nipple  Caps 
Mats,  Matting 
Rubber  Mallets 
Tiling 


Faucet  Balls 
Garden  Hose 
Tubing 
Diaphragms 
Air  Brake  Hose 
Steam  Hose 
Suction  Hose 
Pneumatic  Tool  Hose 


SOLE  MANUFACTURERS  OF  THE  CELEBRATED  RAINBOW  PACKING 


MANUFACTURED    EXCLUSIVELY  BY 


The  Peerless  Rubber  Manufacturing  Company 

lO  W^arren  Street,  New  YorK 


Detroit.  Mich.,  24  Woodward  Ave. 
Chicago.  111.,  202-210  South  Water  St. 
Indianapolis,  Ind.,  18  S.  Capitol  Ave. 


Richmond,  Va.,  1323  E.  Main  St. 

Philadelphia,  Pa  ,  220  S.  Fifth  St. 

Dallas,  Texas,  177  Elm  St. 
svilie,  kj'.,  N.  E.  Cor.  Second  and  Washington  Sts.    Memphis,  Tenn.,  228  Front  St. 
New  Orleans,  La.,  Cor.  Common  and  Tchoupitoulas  Sts.    St.  Louis,  Mo.,  1213  Locust  St. 
San  Francisco,  Cal.,  17-23  Reale  St.  and  12-24  Main  St.  Denver,  Col.,  1621-1639  Seventeenth  St. 

Seattle,  Wash.,  Railroad  Way  and  Occidental  Ave.  Kansas  City,  Mo.,  1221-122^ Union  Ave. 

Omaha.  Xeb  ,  1218  Farnam  St.  Waco,  Texas,  709-711  Austin  Ave. 


Pittsburg,  Pa..  634  Smithfield  St. 
Atlanta,  Ga  ,  7-9~S.  Broad  St. 
Columbus.  01\io,  Cor.  Lone  and  Third  Sts. 
Cleveland,  Ohio,  61  Frankfort  St. 
Buffalo,  N.  Y.,  4^-45  Pearl  St. 
Boston,  Mass..  no  Federal  St. 
Syracuse.  N.  Y  ,  212-214  S.  Clinton  St. 
Rochester,  N.  Y'.,  55  E.  Main  St. 
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Slotting  Machines 

With  adjustable  bearing  for  slotting  bar 
so  as  to  permit  firm  backing  to  the  bar  over 
the  greatest  possible  length  of  stroke. 

Bar  driven  by  variable  crank  with  quick 
return  motion,  and  counterbalanced  so  as  to 
run  without  jarring.  Compound  table  with 
circular  plate  and  centering  stud.  Operating 
handles  grouped  so  as  to  permit  control  of  all 
table  movements  from  one  position. 

We  are  prepared  to  furnish  the  following 
sizes,  belt  or  motor  driven: 


To  slot  to  centre  of  36"  diam. 
To  slot  to  centre  of  42"  diam. 
To  slot  to  centre  of  48"  diam. 
To  slot  to  centre  of  60"  diam. 
To  slot  to  centre  of  72"  diam. 


Stroke    9". 
Stroke  io>^". 
Stroke  12". 
Stroke  15". 
Stroke  iS". 


aiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiili 

I  The  Flather  Quick  Change  Gear  Lathe  | 


Latest  and  Best. 

Strong  and  Simple. 
Greatest  number  of 

Threads  and  Feeds. 
Least  number  of  Gears. 


Send  for  descriptive  circular. 


\  Flather  ®  Company,  incorporated,  Nashua,  N.  H.   i 

SiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiJ; 
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The  2-in.  Gridley  Automatic 

Turret  Lathe 


Does  not 
require  an 
expensive 
outfit  of 
tools,  and 
it  does  work 
twice  the 
length  of 
any  other 
Automatics. 


Windsor  MacHine  Company,  Windsor,  Vt. 


PATENTED 


"Whitney"  Chains, 
Hand  (Feed)  Milling 
Machines,  and  The 
Woodruff  Patent  Sys- 
tem of  Keying 

have  been  adopted  by 
the  leading  builders  of  ma- 
chinery, motor  cars,  etc. 
We  are  now  moving  into 
our  new  fire-proof  factory 
building  and  are  making  un- 
usual preparations  for  pleas- 
ing our  customers  during 
the  year  1907. 


The  Whitney  Mfg'.  Co. 

Hartford,  Conn. 
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The  vSturtevant  Hig'h  Pressure 

Blow^er 


Has  but  a  single  impeller.  The  idler  does  no 
work.  In  the  ordinary  type  of  rotary  blower 
having  two  impellers  the  utmost  care  is  neces- 
sary in  their  shaping  and  fitting  so  that  they  will 
run  as  closely  as  possible  without  rubbing.  All 
clearance,  must  be  filled  with  dope  and  every 
precaution  taken  to  prevent  leakage.  In  the 
Sturtevant  blower  large  clearances  are  provided 
and  the  leakage   is  intentional  but  not  harmful. 

Send  for  Bulletin  No.  127. 


B.  F.  STURTEVANT  COMPANY,  Boston,  Mass. 


XEW    YORK 


General  Office  and  WorKs,  Hyde  ParK.  Mass. 

PHILADELPHIA  CHICAGO  CINCINNATI 


Designers  and  Builders  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus;  Fan  Blowers  and  Exhausters,  Rotary  Blowers 
and  Exhausters;  Steam  Engines,  Electric  Motors  and  Generating  Sets;  Pneumatic  Separators,  Fuel  Economizers,  Forges,  Exhaust  Heads, 
Steam  Traps,  etc.  608 


THE  WHITON 

Revolving  Centering  Machine 

For  Accurately   Centering   FinisHed    Shafts. 


The  cut  shows  new  Revolving 
Centering  Machine — a  larger  size 
of  the  well  known  machine  of  this 
type.  It  is  heavier  throughout  and 
has  capacity  to  center  shafts  up  to 
5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the  spec- 
ial features. 

Circular  and  prices  sent  upon 
application. 


TKe  D.  E.  WHiton  MacKine  Company. 

Ne\<r   London,    Connecticut. 
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ORIGINAL  BARNES 


Positive   Feed   Drills 

8-incl\  to  50-incli   S^vin^ 

CONSIDER   THESE   ADVANTAGES: 

I  St.      Absolutely  positive  action. 

2d.       Eight  (8)  changes  of  feed. 

3d.       No  belts  to  throw  off  or  on. 

4th.     Feed  changes  can  be  made  while  machine 

is  running. 
5th.     Capacity  of  drill   increased    15  to  25  per 

cent. 
6th.     Adapted    for    use    of    high-speed    cutting 

steels. 

Send  for  Drill  Catalogue. 

W.  F.  CO.  John  Barnes  Co. 

231  Ruby  Street,  RocKford,  Illinois 


THE  GIANT  REY-SEATER 

MA.Df:   IN   SIX   SIZES 

This  Key-Seater  has  a  grooved  post  which  holds  the 
work  and  forms  a  guide  for  the  tool.  The  use  of  this  post 
makes  it  possible  to  obtain  perfectly  true,  straight  key-ways, 
whether  the  hole  is  straight  or  taper,  or  whether  the  hub  is  faced 
true  or  left  rough  as  it  comes  from  the  foundry.  The  tool  has 
a  perfectly  solid  support  and  cannot  spring.  Every  job  quickly 
and  accurately  set  and  fastened  by  its  bore  only,  thus 
effecting  a  saving  in  both  time  and  money  that  is 
equaled  by  no  other  key-seating  machine. 

The  No.  2  machine,  shown 
herewith,  has  a  stroke  of  13 
inches  which  can  be  instantly 
changed  to  any  shorter  length 
to  cut  at  any  height  on  the  post. 
W^ill  take  any  post  from  j^  in. 
to  2^8  inches  and  will  key- 
seat  holes  from  i  inch  to  5 
inches. 


OUR.    KBY-SEATER    BOOK    GIVES    FULL    DETA.ILS 

MITTS  ®  MERRILL,  843  Water  St.,  Saginaw,  Mich.,  U.S.A. 

Foreign  Agents— C.  W.  Burton,  Griffiths  &  Co.,  London,  Eng.    Adler  &  Eisenschitz,  Milano,  Italv.    Alfred  H.  Schutte,  Barcelona,  Spain. 
Heinrich  Dreyer,  Berlin,  Germany  and  Austria.     E.  H.  Hunter  &  Co.,  Oaska,  Japan.     Palmer  &  Co.,  Wellington,  New  Zealand. 
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THE  MORSE 

Silent  Running 
High  Speed  Chain 


The  Two  Part  Pin  Construction 

Permits  an  unbroken  contact  the  whole  width 
of  the  chain,  thus  doubling  the  length  of  bear- 
ing surface  in  a  chain  of  given  width.  In 
other  chains  built  up  of  alternate  links,  one  set 
of  links  must  carry  the  pressure  of  the  pin  in 
each  direction,  leaving  but  one-half  the  length 
of  the  pin  for  bearing  surface.  Our  catalogue 
No.  7  gives  other  points  of  interest;  write  for  it. 

Morse  Chain  Co.,  Ithaca,  N.Y 

•  Licensees  for  Great  Britain  and  Europe: 

The  Westinghouse  Brake  Co.,  Ltd.,  82  York  Road,  King's  Cross,  London,  N. 


Morse  Chain  Driven  Angle  Shears 


FLEXIBLE  SHAFTING 


Unit  Link 


Typ( 


For  all  kinds  of  work. 

Join  the  procession. 

They  are  king  of  the  setting 

up  room. 
Use    the    drill,   emery    wheel, 

buff  or  scratch  brush  in  the 

same  machine. 
Get  after  us  so  that  we  may 

get  after  you. 
Book  20  H.  for  the  asking. 


COATES  CLIPPER  MFG.  COMPANY 

WORCESTER,  MASS. 
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Our  New  Factory  is 
Completed— that  is  the 

buildings  are — and  on  January 
2d,  1907,  we  began  work  in  it. 

But— 

The  increase  of  our  output  will 
be  slow,  pending  the  installa- 
tion of  new  machinery  and 
tools  and  the  training  of  new 
men  for  our  particular  work. 

So  for  these  reasons  we  must 
still  ask  the  indulgence  of  our 
customers  should  deliveries 
not  be  as  prompt  as  we  would 
have  them. 

We  are  progressing  steadily 
towards  our  goal — 

To  Produce 
"The  Best"  Files 

ever  offered  to  American  tool- 
makers. 


E-.  P.  ReicHHelm  (Si  Co. 

23  John  Street,  New  YorR 

Principal  Owners  and  Selling  Agents 
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WalcottRach  Cutters 


Adapted  for  cutting  racks  and  ratchets  of 
all  kinds  with  accuracy,  uniformity  and  at 
a  minimum  cost. 


jb'xS"  Rack  Cutting  Machine.    Full  Automatic. 


Catalogue 

on 

request. 


These  machines  are  automatic  in  every 
movement  and  fitted  with  all  improved 
features.  The  indexing  mechanism  is  auto- 
matic, extremely  accurate  and  very  simple 
in  construction.  The  cutter  arbor  is  power- 
fully driven  from  both  ends,  and  eight 
feeds  are  provided  for  each  speed  of  the 
cutter  arbor.     Table  has  quick  return. 


Pd'xlO"  Full 
Automatic  Rack 
Cutting;  Machine 


GEO.  D.  WALCOTT  ®  SON,  JacKson,  Michigan 


^^^n/j—Frevert  Machinery  Co.,  New  York.    Chandler  &  Farquhar  Co.,  Boston.    Chas.  G  Smith  Co.,  Pittsburg.    Strong  Carlisle  &  Ham- 
nond  Co.,  Cleveland.    Motch  &  Merryweather  Machinery  Co.,  Cleveland.    H.  A.  Stocker  Machjnery  Co.,  Chicago. 
Foreign  yJ^<?H/j-— Fenwick  Freres  &  Co.,  Paris.     Buck  &  Hickman,  Ltd.,  London.     Heinrich 


r,  Berlin,  Germany. 
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A  Few  Advantages  of 

The  BuUard  Automatic  Wrench 

Xo  wasted  power — every  ounce  of  strength  exerted  croes  to  turn  the  pipe. 

'No  danger  of  crushing  the  Hghtest  pipe. 

No  slipping  or  locking  on  the  pipe. 

Turns  backward  or  forward  as  desired. 

Weighs  less  than  the  ordinary  wrench,  and  is  one  third  shorter  in  length. 

Self-adjusting — takes  only  one  hand  to  operate  it. 

Can  be  used  anywhere  and  in  any  position. 

It  is  a  monkey  and  ratchet  wrench  in  one. 

The  leverage  is  greater  than  any  other  w^rench,  the  grip  stronger,  and 
there  is  no  more  strain  on  the  wrench  used  at  its  widest  extension  than 
at  normal  capacity. 

The  Bullard  Automatic  Wrench  is  designed  on  principles  that 'are  scien- 
tifically correct,  is  practical,  durable,  convenient,  and  is  made  in  five 
sizes — from  o  to  3  inches. 

W  e  shall  be  glad  to  send  our  Catalogue  for  your  inspection.  Your  dealer 
will  show  you  the  wrench. 

BuUard  Automatic  Wrench  Company,  Inc. 

Providence,    R.Hode    Island,    U.  S.  A. 
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THE  "MORSE"  FAMILY 


■^ 


MORSE 

ARBORS 

MORSE 

CHUCKS 

MORSE 

COUNTERBORES 

MORSE 

COUNTERSINKS 

MORSE 

CUTTERS 

MORSE 

DIES 

MORSE 

DRILLS 

MORSE 

GAUGES 

MORSE 

MACHINES 

MORSE 

MANDRELS 

MORSE 

MILLS 

MORSE 

REAMERS 

MORSE 

SCREW  PLATES 

MORSE 

SLEEVES 

MORSE 

SOCKETS 

MORSE 

TAPS 

MORSE 

TAPER  PINS 

MORSE 

WRENCHES 

Here   is  everything  advantageous 
to  life.     True:  save  means  to  live. 

—  Tempest. 


E 
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MORSE  TWIST  DRILL  ®  MACHINE  COMPANY 


NEW  BEDFORD,  MASS. 
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Hig'H  Speed  Twist  Drills  and  Tools 


Special  three 
and  four  fluted 


for  reaming  and 
drilling  cored 
and  punched 
holes. 


We  make 
a   Specialty   of 

HIGH 

SPEED 

TOOLS 


Manufactured 


THE  NATIONAL  TWIST  DRILL  ®  TOOL  CO.,  DETROIT,  MICH. 

General  Sales  Agents:   AVHitaKer    Mfg.    Co.,    CHicago,    111. 


"CHAMPION" 

14-incH    Crii^iiie    I^atHe 

Is  a  machine  of  New  Design,  having  extra  large  ground 
spindle,  wide  face  gearing,  T-slots  in  carriage,  rapid  feed 
changes,  wide  belt.  Index  Dial  for  catching  threads  quickly. 
Automatic  Stop  in  either  direction,  and  cuts  threads  from  2 
to  96.     Other  special  features  given  in  our  Circular. 

Champion  Tool  WorHs  Co. 

2422  Spring  Grove  Ave.         CINCINNATI,  O.,  U.  S.  A. 
lO,  12  and   14— incK  Lathes 


The  "Acme" 

Multiple  tSpindle  Automatic 

TKe  M^Holesale  Scre^v  MacHine 

The  most  economical  machine  tool  on  the  market  for  the  manu- 
facture of  duplicate  parts  from  the  bar. 

I  Operates  on  four  bars  at  a  time. 
XHe  •*Acixie"-j  Performs  from  four  to  eight  operations  simultaneously. 
(  Requires  but  one  set  of  tools. 

The  National  Acme  Manufacturing  Co. 

CLEVELAND.    OHIO 


t-  York  and  Chicago. 


:  Schuchardl  &  Schutte  and  Alfred  H.  Schu 


Made  in  sets  of 
nine  and  will  fit  any 
sized  hole  from  one  to 
seven  inches.     Catalogue  for 
full  particulars. 


Nine  Times  out  of  Ten 

The   time  required  for  a  man  to  hunt  through  a  pile  of  solid  man- 
drels for  one   just  the  right  size  for  the  job  in  hand,  would  be 
sufficient    to    get    the  work  half    done    with    Nicholson's 
ExpandiB^     Mandrels.       Isn't    this    worth    investiga- 
ting?      Nicholson's      Mandrels      are      strong,     dur- 
able,     compact     and     convenient.       All     parts 
interchangeable. 

W.  H.  Nicholson  ®  Co.,  Xfu^T 

Foreign  Houses— C.  W.  Burton,  Griffiths  &  Co.,  London.    Scljuchardt  4 
Schutte,  Berlin,  Cologne  Vienna,  Brussels,  Stockholm,  St.  Petersburg. 
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CARD 
DIES 

We  make 

Threading  Dies, 

Solid  Dies, 

Patent 
Adjustable  Dies, 

Spring  Screw- 
Threading  Dies, 

Machine  or  Solid 
Bolt    Dies,    Etc. 


f 


Quality 
Taps 

Will  outwear  and 
outwork  any  tools 
of  their  class.  True 
to  size  and  pitch, 
accurate  and  uni- 
form. 


CARD 

SCREW 

PLATES 

for 

Machinists, 

Blacksmiths, 

Gun  Makers, 

Watch  Makers. 

Bicycle  Screw 
Plates,  Etc. 


Our  factory  is  one  of  the  largest  and  best  equipped  plants  in  the 
world.  Only  the  best,  tested  material  is  used,  and  the  workman- 
ship represents  the  skill  and  experience  that  comes  from  long 
continued  application  to  the  problem  of  making  successful  screw 
cutting  tools.      Send  for  our  Catalogue. 

S.  W.  CARD  MFG.  CO..  ^^^Ifh^ll: 
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Lumen-Bronze 

BEARINGS  SAVE  YOU  40  PER  CENT. 
Buffalo  Toronto 


The  Higley  Metal  Saws 

ARE  EFFICIENT  AND  ECONOMICAL 


"Higley"  drive  means  thin  saw  blades  pulled  through  the 
Automatic  work,  less  stock  removed  and  less  power  required. 

Friction    Feed  Result,  the  fastest  cuts  on  record. 

Stop         Vandyck  Churchill  Company 

Power   Return         New  York    .        Philadelphia  Pittsburgh  New  Haven 


FIRTH  S^ShL^E  COMPANY 

McKEESF»ORT,     F*A. 

Manufacturers  of  High  Grade  Crucible  Tool  Steel 


Have  your  tools  made  of  BLUE  CHIF*  STEEL  and  you  will  get  satisfactory  results 


THE    AUTOMATIC 
THREADING  LATHE 


Cuts  every  form  of  thread  and  is  entirely  automatic  in 
its  operation.  It  does  the  work  from  four  to  five  times 
faster  than  the  engine  lathe  and  has  established  a 
standard  of  accuracy  that  is  not  approached  by  any 
other  method.  Cuts  right  or  left  hand  threads,  internal, 
external,  straight  or  taper  with  equal  facility  and  re- 
duces cost  of  production  to  a  minimum,  "Made  in 
various  sizes  with  capacities  ranging  from  }{"  to  lo". 


Write  for 


5588881    particulars. 


Automatic  Machine  Co.,  Bridgeport,  Conn. 


Double  end  Thru^  Screw  1  ,'i"x4"— ?:t"  pitch. 

Threaded  on  the  Automatic  Lathe  in 

three  and  one-half  minutes. 
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''  CHIPPING  AND 
CALKING 


"CROWN 

HAMMERS 


AIR  COMPRESSORS       PNEUMATIC  PUMPS 


THE  VALVE — a  plain  spool  of  hardened 
and  ground  steel  of  one  diameter,  rever- 
sible, "fool-proof"  and  guaranteed 
against  brealcage, 

THE  VALVE  BOX— a  single  piece  of 
hardened  and  ground  steel,  with  nothing 
to  jar  loose,  shift  and  lose  adjustment. 
THE  VALVE  MOVEMENT— produced 
bv  unbalanced  pressures  on  a  valve  of 
ONE  DLA.METER— a  feature  covered  by 
basic  patents. 

THE  CYLINDER— hardened  and 
ground  IN  THE  BORE,  tough  on  the 
outside,  giving  greatest  durability. 
WEARING  PARTS-hardened  and 
ground  throughout,  resulting  in  the 
practical  elimination  of  all  wear. 
ECONOMY  sustained  over  long  periods, 
30  to  30  per  cent,  higher  than  that  of 
any  other  hammer. 

CAPACITY— greater  than  that  of  any 
other  hammer  of  equal  size. 


''IMPERIAL" 

RIVETING    HAMMERS 
and  MOTOR  HOISTS 


INGER80LL-RAND  CO. 


ChicaKo 
Cleveland 
Birmingham 
Berlin 


Philadelphia 
Houghton,  Mich. 
>'an  Pranciscn 
Johannesburg 


11    BROADWAY 


NEW  YORK 


St.  Louis 
Pittsburg 
Los  Angeles 
Melbourne 


Are  you  interested  in  the  Best 

Pinch  and  Shear? 

Then  ask  us  about  the 

ROYERSFORD 

BUILT  FOR  SERVICE. 

VARIOUS  SIZES.     REQUIRES  LITTLE  FLOOR  SPACE. 


No.  1  Automatic 


ROYERSFORD  FOUNDRY  AND  MACHINE 
COMPANY, 

ROYERSFORD,  PA. 


No.  3  Heavy  Duty,  12  In.  Throsta 


VERTICAI- 


TURRET 
BO(tlNGANDIUpNIN(r 
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npW'O  watches  are  wound  and  started  at  exactly  the  same  second. 
At    the    expiration  of    24  hours    one  watch  has    lost    three 
minutes,  while  the  other  is  absolutely  correct. 

Of  course,  you  purchase  the  accurate  one,  even  if  it  costs  a 
few  dollars  more. 

If  a  Norton  Grinder  and  some  other  run  together,  the  Norton 
is  sure  to  show  greater  accuracy  than  its  competitor,  yet  you  buy  the 
competitor's  because  you  may  save  a  few  dollars  on  the  first  cost. 

False  economy. 

You  are  not  saving  money,  but  are  preparing  to  spend  it  on 
troubles,  that  are  sure  to  follow  the  purchase  of  cheap  machines. 

Because  no  other  grinder  has  the  advantages  which  a  Nor- 
ton has. 

The  FIXED  WHEEL  BASE  and  MOMNG  WORK 
TABLE  plan  of  construction,  its  rapidity  and  saving  in  horse- 
power necessary  to  operate  it,  all  contribute  toward  making  it — 
what  it  actually  is — the  peer  of  all  Grinders. 

Backed  by  20  years"  experience. 


Norton  Grinding'  Company 

Ludw.Loewe  &  Co.,  Ltd.,  London,  Berlir.  l^r  OrCCSlCr»      .PlASS**      XJ  t    \J »    J\» 
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Let  us  be  your 
Grinding  Engineers 


..,.jrJ?mf!?W§ 


Bring' 
your 

Grinding' 
Problems 
to  us 


^^sr^m^^ 


We  are  spec- 
ialists in  the 
manufacture 
of  Grinding 
Wheels  for 
'  all  purposes, 

''^'•""""''  and     the 

knowledge 
we  have  gained  by  years  of  experience  and 
experiment  is  at  your  service  for  the  asking. 


NORTON  GRINDING  WHEELS 

AR£  MADS  OF 

ALUNDUM 

by  a  special  process  in  a  special  plant.  The  purity  and  uniformity  of  Alundum  is  under 
absolute  control,  so  it  follows  that  grinding  wheels  made  of  it  must  be  more  even  and 
uniform  throughout  than  when  made  of  natural  or  artificial  abrasives  that  vary  in  these 
essential  points.  The  abrasive  grain  of  given  size  is  bonded  together  to  produce  a  certain 
grade  or  temper  for  a  certain  kind  of  work.  The  right  grain  and  grade  in  a  Norton 
Wheel  can  always  be  secured.       Jlritc  us. 

Norton   Company 

MAIN  "WORKS,  -WORCESTER,  MASS. 


New  YorK,  26  Cortlandt  St.  Chicago,  20-22  So.  Clinton  St. 

04  ALUNDUM  PLANT,  NIAGARA  FALLS,  N.  Y. 
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Draw    Cut    SHapers 

Designed  Especially  for  Railroad  Work. 

This  is  Morton's  Electrically  Driven 
Draw  Cut  Shaper,  and  it  is  built  right 
too — stopped  or  started  instantly  by 
friction  clutch. 

It  has  accuracy  and  power,  and  will 
save  50  per  cent,  in  the  time  of  machin- 
ing many  pieces  of  work  over  ordinary 
methods. 

Pillar  Shapers  built  in  sizes  from 
24"  to  48"  stroke.  Traveling  Head 
Shapers  from  36"  stroke  to  6',  with  any 
length  of  bed  to  suit  requirements.  We 
also  build  special  Shapers  for  frog  and 
crossing,  and  steel  foundry  work. 

Proof  of  Merit :  We  have  custo- 
mers using  from  four  to  ten  of  these 
shapers  of  different  sizes  in  their  works, 
and  still  ordering  more. 


s  When  you  read  this,  just  lurite  for  photographs  and  descriptive  matter.  1 

I  MORTON  MANUFACTURING  CO.,  MusRegon  Heights,  Mich.  I 


THis  Watson-Stillman 
Universal  Hydraulic 
Beam  PuncK 

is  adapted  for  structual  work  of  all  kinds,  but  is 
particularly  useful  for  punching  beam  flanges  and 
special  shapes,  being  so  constructed  that  it  will 
punch  within  three-quarters  of  an  inch  of  the  front 
of  the  machine.  By  the  use  of  a  specially  designed 
removable  jaw  a  beam  as  small  as  four  inches  can 
be  punched  on  the  flange. 

Circular  2:.'ith  full  description  if  you  are  interested. 


We  make  Hydraulic  Tools  of  every  description  includ- 
ing 257  different  styles  of  Jacks.  Write  us  when  you  are  in  the 
market  for  anything  in  this  line. 

]]'e  build  special  tools  to  order. 

Ufye  Watson-Stillman  Company 

26  Cortlandt  St.,  New  York,  U.  S.  A. 

CHICAGO  OFFICE,  453  R.OOKER.Y 
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]SIE^VARK    ,     N.  J   ..     U.S.J^ 

Designers  jnd  Builders  of     t^  I<31-^:     <ZI-^^^S-S-'  .M^A~Ct^lTSil^,y'j;-O'0t.\^'f 


^4. inch 

"D.T.Q." 

Stroke 

Crank 

Shaper 


Double  the  Number  of  Strokes 

Can  be  obtained  with  the  Eberhardts'  Patent  "Double  Triple  Uuick "  Stroke 
Shaper  than  with  a  machine  of  other  construction.  Through  this  system  the 
cutting  speed  can  be  instantly  changed  to  suit  the  metal  being  worked — slowed 
up  for  a  short  tool-steel  job,  or  pushed  to  the  limit  on  brass  or  softer  metals. 

The  largest  of  this  style  Shaper  is  the  34"  size,  a  "high  duty"  machine, 
designed  especially  to  get  the  best  results  from  high  speed  steels.  It  is  very 
powerful,  runs  smoothly,  even  at  highest  speeds,  has  eight  speed  changes  for 
each  change  of  stroke,  and  is  equipped  with  our  patent  extension  base — insuring 
rigidity  under  even  the  heaviest  cuts;  while  the  crank  motion  insures  accurate 
work.  There  is  a  great  deal  of  work  now  done  on  the  planer  that  these  Shapers 
can  handle  with  equal  efficiency  and  in  less  time.     Write  for  Shaper  Catalogue. 

We  build  this  style  Shaper  in  16",  20",  24"  and  34'  sizes.      Motor  drive  when  desired. 


Selling  Agents— Baird  Machinery  Co.,  Pitts- 
burg, Pa.  Marshall  &  Huschart  Machinery  Co., 
Chicago  and  St.  Louis.  The  .Motch*  Merryweather 
Mchy.  Co.,  Cleveland,  (,  incinnati  and  Detroit.  The 
Fairbanks  Co.,  Philadelphia  and  Baltimore.  Hen- 
shaw,  Bulkley  &  Co.,  San  Francisco.  Hallidie 
Mchy,  Co.,  Seattle.  Prentiss  Tool  and  Supply  Co., 
New  York,  Boston,  Buffalo  and  Syracuse. 


FOREiON  Agents— Schuchardt&  Schutte,  Ber- 
lin, Vienna,  Stockholm.  St.  Petersburpr.  AUred 
H.  Schutte,  Cologne,  Milan,  Brussels,  Liege.  Bil- 
bao and  Paris.  C  W.  Burton,  Griftiths*  Co.,  Lon- 
don, Entrland.  F  W.  Home,  Yokohama.  Adolfo 
B.  Horn,  Havana,  Cuba. 
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GREBN  OR  BLACK  PAINT 

It  makes  no  difference  with  the  operating  efficiency. 

The  STOCKBRIDGE  PATENTED  (two-piece)  CRANK  MOTION 

giving  an  even  cutting  speed,  with  high  ratio  of  return,  does  mean  high  efficiency  on  shaper  work. 

To  increase  your  production  and  better  the  quality  of  work  turned  out  is  your  aim. 
Our  aim  is  to  supply  that  want,  and  we  can  do  it  for  you  as  we  are  for  others. 

li  u-ill  lielp  you  and  please  tis  to  send  circulars. 

STOCKBRIDGE  MACHINE  CO.,  M^orcester,  Mass. 


ent-Pond  Co..  New  York  City. 


.  retry,  Dttiver.     Hartoti,  Kickard  i  McCotie.  Lns  Angeles,  Sail  Fri 


Kelly  26-inch.  Shaper 

BacK  Geared  or  Plain  Just  as  You 
Prefer  or  Your  M^orK   R.e<iuires. 


Adapted  for  severe  service.  Strong  and  Durable. 
Eight  cutting  speeds  without  stopping  the  machine. 
Equal  rigiditj'  on  long  or  short  stroke.  Table  support  a 
part  of  the  machine. 

Write  for  Crank  Shaper  Catalogue. 

15,  17  and  20"  stroke  Plain. 

10,  20,  2Jf  and  26"  stroke  Back  Geared. 

THE  R.  A.  KELLY  CO.,        Xenia,  Ohio 


We  alone  of  all  the  manufacturers  of  milling  machines  have 
made  a  specialty  of  the  light  type.  With  other  manufacturers  they 
are  a  neglected'side  issue.  Thev  are  an  exclusive  specialty  with  us. 
This  difference  in  point  of  view  has  resulted  in  a  marked  difference 
in  the  quality  and  the  convenience  of  the  machines. 

You  cannot  afford  not  to  know  about  Fox  Light  Millers  if  you 
are  doing  any  light  manufacturing.    Catalog? 

FOX  MACHINE  COMPANY 


815-825  No.  Front  St. 


Grand  Rapids.  Mich. 


VAN    NORMAN 

'Duplex"  Milling'Machines,  Universal  Bench  Lathes  and  Bench  Millers 


T.ie  Van  Norman  *' Du- 
plex *'  will  cut  at  all 
angles  from  vertical  to 
horizontal,  using  an  or- 
dinary right  angle  end 
mill,  without  removing 
the  cutter  or  releasing 
the  work  clamped  to 
the  table. 

The  best  and  most  eco- 
nomical machine  for  all 
around  uurposes. 

sizes,  N0S.O,  i,  2. 


VanKorman  Bench  Mil- 
lers for  rapid  milling 
operations  have  hard- 
enedand  groundspindle 
running  in  hard  bronze 
cone  bearings. 


I  Bench  La- 
thes with  attachments 
for  milling  and  thread 
cutting  for  all  around 
tool,  fixture,  gauge  and 
experimental  work. 
3  sizes,  Nos.  3,  3%,  5- 


WALTHAM  WATCH  TOOL  COMPANY 

SPRINGFIELD,  MASS.,  U.  S.  A. 
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RADIAL  DRILLS 


Our  Radial  Drills  are  made  in  five  sizes,  the  center 
of  circle  capacity  of  which  ranges  from  5  to  12  feet. 
They  can  be  either  belt  or  motor  driven. 


IMPROVED  PLAIN  RADIAL 


We  build  Plain  Radials,  Half  Universal  Radials,  Full  Uni- 
versal Radials,  Semi  Radials,  Wall  Radials,  plain  or  adjust- 
able, Portable  Radials  and  Special  Drills. 

SXtiU  FOR.  CATALOG. 


SEMI  RADIAL 


THe    BicKford    Drill   and  Tool   Company- 

Cincinnati,   OHio,  U.  S.  A. 

Foreign'  Age>JTS:— Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  New  York.  Alfred  H.  Schutte,  Colore,  Brus- 
sels. Liege,  Paris,  Milan,  Bilbao,  New  York.  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Newcastle-on-Tyne  and  Glas- 
gow.   Andrews  &  George,  Yokohama,  Japan.    H.  W.  Petrie,  Toronto,  Canada.    Williams  &  Wilson,  Montreal,  Canada. 

7SH.P. 
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For  AUTOMATICALLY    machining  duplicate  parts  from  castings  ot  iron,  bronze,  and  steel,  also  torgings 
and    bar   work   of   large   diameter.      Estimates   cheerfully    furnished    upon  receipt  of   drawings    or   samples. 

POTTER  ®  JOHNSTON  ?^iSSiSI.  PawtucRet,  R.  I.,  U.  S.  A. 

faris  Office.  78  Avenue  de  la  Grand  Armee.  J.  Ryan.  Manager.  Xew  York  Office,  114  Liberty  St..  Walter  H.  Foster.  Manager.  Cleveland  Dffice.  ^09  Schofield  Building.  W.  E.  Flanders. 
.Manager.  Chicago  Office,  933  Monadnock  Building.  Foreign  Agents:  Chas.  Churchill  &  Co..  Ltd.,  London,  Birmingham.  Manchester.  Newcastle-on-Tyne,  England  and  Glasgow,  Scot- 
land.    Alfred  H.  Schutte,  Cologne.  Brussels,  Liege.  Milan.  Barcelona.     Schuchardt  &  Schutte,  Berlin,  Stockholm.  Vienna.  St.  Petersburg. 
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KempsmitH 

Its  excellence  of  design,  both 
in  rigidity  of  construction  and 
convenience  of  operation,  prove 
that  it  is  a  miller  that  will 

TURN  OUT  THE  WORK. 

This,  coupled  with  our  guar- 
antee that  it  is  built  RIGHT, 
place  it  in  the  very  front  rank  as 
a  miller  of  high  grade.  It  will 
be  worth  your  \\hile  to  inves- 
tigate. 

See  the  double  back  gears 
now  on  the  No.  3  machines? 

Send  us  your  iiupiiries. 

THE  REMPSMITH  MFG.  CO..  Milwauhee,  Wis. 

European  Agents:  Selig,  Sonnenthal  &  Co.,  London,  E.  C.     Canadian  .\gents:  London  Machine  Tool  Co.,  Ltd. ,  Hamilton,  Ont. 
Agents  for  Holland:  R.  S.  Stokvis  &  Zonen,  Rotterdam. 


TheOriginalFHcLBachGearedMaier 


This  shows  our  No.  3 
Universal  Miller  cutting 
6  pitch  spiral  cast  iron 
gears.  Table  angle  is  50 
degrees.  Feed  4  inches 
per  minute.  This  is  ac- 
complished without  noise, 
vibration  or  chatter  of 
any  kind.  Can  you  do  as 
well  with   vour  machine? 


Write  lis  for  booklet 
showing  advantages 
of  our  double  friction 
back   oearcd  millers. 


One  of  the  many  operations  of  which  the  LeBiond  Machines  are  capable. 

The  R.  K.  LeBiond  Machine  Tool  Co., 


3626  Eastern 
Avenue, 


Cincinnati,  Ohio 
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^B   No.  2  Universal  Miller 

Hlfr                   Particularly  adapted  for  the  requirements 

M^HT^  nifl 

:' j««^;v^^9i^^^BHH|HB| 

^raS^^^iii^Ma 

\  p                            of  Modern  High  Speed  Milling. 

^^^LS^^^^^^H 

^^^^                   Positive  Gear  Drive.    32  Changes 

o^^^JHV^^^^^MdS 

""^                         of  Feed  without  stopping  the  ma- 

IByf'^^Efr^^^f  '**^^l 

chine.     Column    made    specially 

[P'VJIjt  wJm  ^  M>|  J 

Strong  at  Front  of  Spindle  Bear- 

I        ^      I     li^l 

ing.     Knee  of  extra  Heavy  Pat- 

rwl    ^H| 

tern — all  "Owen"   features   that 

iir'^    i»  1| 

help   to   make  this  machine  the 

_^^  Vj          1 

^^m.^^        Most  Rigid  and  Accurate  on  the 

^^^^H    ,\y^            J 

HpH|[H|^ 

g^jfcgl^^-^ 

■^^^^WL'-^  -                     Special   Circular  on  request. 

«>^:^^ 

^nfet        THE  OWEN  MACHINE 

^^^                   TOOL  CO. 

Springfield,  Otiio,  U.S.A. 

Ready  F^or  Delivery 

February  1st 

GARVIN 

N2i  13  PlainMillin^Machine 

equipped  with  our 


SOLID  TOP 


EXTENDED 


KNEE 


Well  adapted  to  a  large  range  of  general  milling  and  job- 
bing and  used  largely  for  tool  work  and  light  manufacturing. 
A  large  cone  with  wide  face  affords  ample  power,  and  a  wide 
oil  groove  table,  solid,  closed  top  knee,  strong  and  simple  feed 
works,  fixed  hand  wheels  and  micrometer  adjustments  afford 
every  convenience  for  efficient  work.     Weight,  1725  lbs. 

Furnished  with  back  gears  if  desired. 

WRITE  FOR  CATALOG 


THE  GARVIN  MACHINE  COMPANY 


Spring  and  VaricK  Streets 


NE"W  YORK  CITY 


AGENTS— Pj-tJTyjrfiw^,  Thornton  Machinery  Co.     Boston,  Thos.  Crowther  &  Co.,  170  Oliver  St.     Philadelphin.  E.  L.  Eraser,  622  Arch  St.     Sa 
Bryant  St.     Chicago  and  CU-veland.  Manning,  Maxwell  &  Moore.     Portland,  Ore.^  J.  M.  Arthur  &  Co.     Los  Angeles.  L.  Booth  &  Son.  262  S.  L' 
Textile  Mill  and  Supply  Co.     Afexico.  D.  F..  Mexico  Mine  and  Smelter  Supply  Co.,  Torrec       "'      " 
Ludgate  Sq.      Stockholm.  Hu^o  Tilquists'  Maskin  Agentur.      Ltege.  A.  Engelmann   &    Cie 
Kaiser  Wilhelm  Strasse.  1.     Dresden.  (A-3).  Hermann  Haelbig. 


-co,].  L.  Hicks.  2526 

.  Anpelcs  St.     Charlotte,  A'.  C, 

London.  C.  W.  Burton.  Griffiths  &  Co., 

Mathurins.      Berlin.    Heinrich  Dreyer. 
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16'  Style  "B"  Lathe 


36"x36"  Spiral  cleared  Planer. 


20'  Back  Geared  Crank  Shaper. 


"Hamilton"  Tools 
are  what  you  need 

to  keep  down  costs  and  increase  your 
profits.  They  contain  all  the  features 
necessary  for  profitable  manufacturing 
— accurate  workmanship,  rigidity  and 
power,  convenience  in  operation,  first- 
class  materials.  No  freak  designs,  no 
mere  "talking  points";  simply  good, 
substantial  machines  for  steady,  every- 
day use.  These  points  are  characteristic 
of  our  entire  line  of 

I^atHes,  Planers, 

Shapers,Uprig'ht  and 

Radial  Drills 

and  we  invite  correspondence  from  those 
interested  in  thoroughly  high  grade 
equipment  of  this  kind.  We  furnish 
either  belt  or  motor  drive,  also  the  usual 
attachments  for  the  various  sizes. 

Write  today  for  detailed  infoi')7iation. 

THE  HAMILTON 
MACHINE  TOOL  COMPANY 

HAMILTON,  OHIO,  U.S.A. 

Philadelphia  Store,   622  Arch  Street.     Representatives  In  the  prin- 
cipal cities  of  the  United  States  and  Foreign  Countries. 
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Carried  in  stock  and    furnished  in  solid   bars.     No  breakage, 
because  these  sections  are  stronger  than  solid  bars. 


NOVOISTEEU 


PATENT  SECTIONS-I"«'Z         -■" 

FOR  LATHE-PLANERv^'CUT-OFFTOOL^ 


PATENT  APPLIED   FOR 


ERMANN  BOKERtCO. 

"^"'lOI-IOS  DUANEST.,NEWYORK. 


EStERN  SALES  OFFICE  AND  WAREHOUSE 
"^lS7-63  NORTH   DESPLAINES  ST,—  CHFCAGO»ILL. 


Finished,  hardened  and  ground  tools   ready  for  use  also 
furnished.     Write  for  price  list  and  full  particulars. 
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ACCURATE  MACHINE  TOOLS 


Davis  Key-Seater 

DO  YOU  REALIZE  THAT  WITH  THIS  MACHINE 
YOU     CAN    SAVE    ITS     COST    EACH     YEAR? 

Always   ready  for   use.      Suitable  for  all    internal   key-seating-   in  pulleys,   gears,  etc. 
Xo  shop  equipment  is  complete  without  this  machine. 

Thousands  of  these  machines  in  use. 

Orders  can  be   sent  to  us   direct,  or  through  leading  machinery  dealers  in  all  large 
cities  of  the  world. 

For  further  particulars,  address 


THE  W.  P.  DAVIS  MACHINE  CO., 

ROCHESTER.  N.  Y..  U.  S.  A. 
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When  the  Employer 
wei^htf  a.  ma^n 

Did  you  ever  stop  to  think  that  }our  emplo}'er  constantly  weighs  his  men,  bal- 
ancing one  against  the  other? 

Of  two  men,  }'ou  and  another,  both  equalh^  faithful  and  energetic,  the  thing 
that  decides  in  your  favor  or  against  you  is  training. 

The  untrained  man  kicks  the  beam -weighs  light;  the  trained  man  outweighs 
him,  always.     He  must  be  kept,  promoted,  pushed  ahead. 

The  International  Correspondence  Schools  are  organized  to  give  you  the 
training  that  makes  you  indispensable  to  your  employer.  I.  C.  S.  training  turned 
the  scale  in  favor  of  712  men  in  two  months  of  last  year,  bringing  them  promotion 
and  increased  salaries.     It  would  have  been  easy  for  you  to  have  been  one  of  them. 

Within  the  next  few  months  thousands  more  will  be  advanced  as  the  result 
of  I.  C.  S.  training.  Will  you  be  one  of  them?  You  can  be  without  leaving  home 
or  your  present  work.  It  makes  no  difference  where  you  live,  what  you  do,  or 
how  little  vou  earn. 


Fill  oiit  the  attached  coupon  and 
get  the  training  on  your  side  with 
which  you  must  always  outbalance 
your  competitor. 

Secure  the  added  weight  with  your 
employer  which  enables  you  to  demand 
an  advance  and  get  it.  Facts  are  facts. 
You  are  being  weighed  every  day. 
Don't  be  found  wanting!  Fill  out  the 
coupon  at  once.     Act  NOW! 


12  Electrical  Engineer 

26  Elec.  Mach.  Designer 

27  Dynamo  Foreman 

28  Electric-Railway  Supt, 

15  Electric- Lighting  Supt. 
I  1  Electrician 

14  Telephone  Engmeer 

73  Telegraph  Engmeer 

9  Chemist 

25  Mining  Engineer 

19  Civil  Engineer 

22  Architect 

23  Structural  Engineer 

8  Civil  Service  Exams. 

16  Mechanical  Engineer 

13  Mechanical  Draftsman 

29  Machine  Designer 

30  Foreman  Machinist 

3 1  For.  Patternmaker 

■■■■i^^Vz/ 


32  Foreman  Toolmc 

33  Foreman  Molder 

34  Foreman  Blacksr 
39  Marine  Engineer 

1  Bookkeeper 

2  Stenographer 

3  Ad  Writer 


In  = 
terna= 
t  i  0  n  a  1 
Correspond' 
ence  Schools 

980.    SCRANTON.    PA. 

)laln,withoue  further  obll- 
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Seamless  Steel  Bands 
and  Rings 


We  are  able  to  furnish  you  with  all  kinds 
of  Seamless  Steel  Bands  and  Rings  made 
from  the  best  grades  of  Open  Hearth, 
Machinery,  Bessemer,  Crucible,  Flange 
and  Special  Carbon  Steels. 


\X'  e  manufacture 
for  "The  Trade" 
thousands  of  Rings 
for  Chucks,  Gears, 
Blanks,  Pails,  Poles 
and  Special  Rings 
made  to  your  blue- 
prints and  specifi- 
cations. 


/ 


\\WM 


The 

shows  Rings  made 
from  Machine  Steel 
6"  wide  by  Di" 
thick  by  24>/i"  1. 
D.  to  2234"  1.  D. 
which  weigh  about 
1  65  pounds  each. 
We  can  assure  you 
of  prompt  delivei- 


Our  method  of 


ing\ 


Electric  Welding 


enables  us  to  offer  you  a  ring  far  superior  to  Hand  Forging,  Drop 
Forging  or  Steel  Castings,  because  of  the  uniformity  of  fibre  and  grain 
throughout  the  weld,  which  a  physical  test  will  conclusively  prove. 

The  Standard  Welding'  Co. 


C  CEV  £.  I^  A  N  D 


McClernan  &  Orr, 
1064  Monadnock  Block,  Chicago. 


Eastern  Representative.  L.  D.  Rockwell. 
Havemeyei  Buildmg,  New  York. 
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Springfield 


Ideal  Lathe 

Witbout  Friction  Bead 

A  thoroughly 
up-to-date  and 
efficient  mach- 
ine, fitted  with 
patentedquick- 
change  -  gear 
device,  automa- 
tic stop  and 
special  features 
for  the  rapid 
production  of 
accurate   work. 


SPRINGFIELD 

on  the  name  plate  of  a  Lathe,  Shaper  or  other  machine 
tool  in  the  shop,  insures  a  full  day's  work  and  a  full 
return  on  the  money  invested;  ^ 

Write  for  Circulars  of  Springfield  Tools.  '■^■ 


No.  0  Bench  Straightening  Hachine.    A  handy  tool  for  any  machine  shop. 


6-inch  Geared  Crank  Shaper 

Springfield  Crank 
Shapers 

are  a  little  better,  and  do  a  little  better 
workthan  other  machines  of  their  class. 
Powerful,  rigid  under  the  heaviest 
cuts — improved  design.  Glad  to  send 
particulars. 


THE  SPRINGFIELD  MACHINE  TOOL  COMPANY 

SPRINGFIELD,  OHIO.  U.  S.  A. 


Agents  for  Italy,  lug.  Vaghi,  Accornero  &  Co.,  njlan. 


Agents   for  Germany.  Ludw.  Loewe  &  Co.,  Berlin. 
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Crucible  Furnace  for  high  speed  steels. 


ite  or  black  lead  crucible, 
thus  protected  from  the  direct  action  of  the  flame  and 
insured  against  loss  of  shape  through  uneven  support  or  of 
injury  through  the  fine  edges  coming  in  contact  with  the 
lining  of  the  furnace. 

Our  Catalogue  shows  a  few  of  the  55  styles  in  which  the  Stewart 
Furnace  is  made,  and  describes  the  uniformity  of  the  work,  the 
economy  and  easy  operation — we  shall  be  glad  to  forward  a 
copy  to  your  address. 

Chicag'o   Flexible   Shiaft  Co. 


Higjh  Speed  Steel  Costs  Money 

Altogether  too  much  money  to  run  the  risk  of  spoiling  it 
in  the  heating.  You  can't  be  too  careful  in  heating  and 
hardening  tools  made  of  the  new  steels,  and  to  meet  this 
difficulty  we  have  designed  our  Special  Crucible  Furnace. 

Stewart  Gas  Blast  Furnaces 

cover  almost  every  heating  need  and  the  Crucible  Fur- 
nace takes  the  place  of  the  lead  hardening  bath  for  high 
speed  steels.  It  is  specially  constructed  for  the  work — 
taps,  drills  and  like  tools 
being  suspended  in  a  graph 


149  lUaSalle  Avenue, 


European  Agents:  Niles  Tool  Works  Co.,  London,  Eni;land 
Prance,  agents  £or  France,  Italy,  Belgium,  Portugal  and  Switzerli 


CHICAGO.  ILL..  U.  S.  A. 

k,  Freres&  C« 


No.  1  Oven  or  Muffle  Furnace. 


ARMSTRONG  TOOL  HOLDERS 

ARE  DESIGNED  AND  HADE  TO  STAND  UP  UNDER  HARD  USE. 

CUTTER  IS  EXTRA  LARGE,  SOLIDLY  SIPPORTED 

Directly  under  strain  of  cut.    Holder  has  our  Patented  Relieved  Seat, 
which  prevents  breaking  and  chattering  of  cutter. 


Patented  February  j8, 1893,  and  patent  pending. 

If  you  want  a  tool  holder  to  stand  up  under  big  feeds  and  high  speeds 
R.&L.cut-oH Tools (8 sizes)     get  the  Genuine  Armstrong'  and   refuse  the  ^'Jtist  as  Good''  kind. 

Write  for  free  Catalog  showing  complete  line  of  Tool  Holders 
and  other  machine  shop   necessities. 


Planer  Tool  (7  sizes) 

ARMSTRONG  BROS.  TOOL  CO., 


113  N.  Frai»cisco  Aventxe, 
CHICAGO.    U.S.A. 


Imitations  are  Unsatisfactory 


"The  Tool 
Holder  People ' 

Infringements  are  XJnla-ivful 
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Name  Plates  for  Machinery 


Original 
and 

Artistic 
Designs 
Furnished 
for  Approval 
Free  of 
Charge. 


ATLANTIC  AVE.,  BOSTON,  MASS. 


Embossing 

Dies, 

Brass  or 

Steel 

Stamps 

of  all  kinds. 

Automobile 

Plates. 


We  make  a  specialty  of  Name  Plates  for  machines  of  all  classes  and  shall 
be  glad  to  give  you  the  benefit  of  our  experience  and  superior  facilities. 

The  August  Becker  Engraving  Co.,  248  Atlantic  Ave.,  Boston 

MAKERS    OF    NAME    PLATES 


Before  Placing  Your  Order  for  fiear  Cutting  Machinery  Write  Us  Re= 

garding  the  Gear  Shaper 


We  want  to  make  your  acquaintance,  and  want 
you  to  become  familiar  with  the  Gear  Shaper  me- 
thod of  generating  gear  teeth.  Let's  get  together  ; 
it  would  be  mutually  advantageous. 

Some  of  the  things  the  Gear  Shaper  would  do  for 


IT  WOULD  REDUCE  THE  COST  OF  YOUR  GEARS 

because  on  an  average  run  of  work  the  Gear 
Shaper  will  cut  from  25  to  50  per  cent,  more  gears 
than  any  other  roachine.  You  will  appreciate  this 
in  part  when  you  consider  that  the  cutter  is  a  plan- 
ing tool,  which  means  that  it  travels  practically 
the  face  of  the  blank  only.  Also  as  it  is  a  generat- 
ing tool,  several  teeth  are  in  operation  at  one  time. 

IT  WOULD  inPROVE  THE  QUALITY  OF  YOUR 
GEARS.  Smooth  running  gears  are  an  important 
factor  in  any  machine,  and  the  fact  that  the 
cutter  is  a  theoretically  correct  generating  tool, 
which  is  ground  after  it  is  hardened,  means  that 
the  gears  produced  by  it  are  unusually  uniform 
and  smooth.  It  will  be  readily  understood  that 
the  speed  steel  cutter  is  as  accurate  as  the  carbon, 
^vhich  cannot  be  the  case  with  the  unground  mill- 
ing cutter. 

IT  WOULD  ENABLE  YOU  TO  CUT  A  LARGE 
VARIETY  OF  WORK  because  a  planing  cutter  re- 
quires but  little  clearance  under  the  ends  of  the 
teeth. 

Let's  correspond. 


THE  FELLOWS  GEAR  SHAPER  COMPANY,  25  Pearl  St.,  Springfield,  Vermont,  U.S.A. 


Manchester,  England.     M.  Knvemann,  Dusseldorf,  Germany.     Ph.  Bonvillain  and  E.  Ronceray, 
a,  Austria.     Adler  &  Eisenschitz.  Milan,  Italy.     The  C.  &  J.    \V.   Gardner  Co  ,   St.   Petersburg, 
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Have  the  po-wer  to  handle  modern  ■worii  as  it 
should  be  handled  to  insure  an  adequate  profit 


Consider  their  construction — Heavy  beds,  big  rails,  ex- 
tremely stiff  rams.  Investigate  the  efficiency  of  the  driv- 
ing and  feeding  mechanism — test  their  rigidity  on  some 
specially  heavy  piece  of  work. 

A  Colbnrn  "makes  good"  on  every  point.  If  in- 
creased production  at  decreased  cost  is  worth  while  to 
you — you  need  Colburn  mills. 

COLBURN   MACHINE  TOOL  CO. 

FRA.NKLIN,   PA...  U.  S.  A. 

FOHEIGN  AGENTS:    Ludw.  I.Ofwe  &  Cx.  Berlin  and  London 


Universal  Gutter  and  Tool  Grinder 

A  rigid,  accurate  machine  designed  to  cover  a  wide 
range  of  work  in  its  own  special  field.  Ail  parts  are  simple, 
adjustments  are  easily  made  and  all  working  parts  thoroughly 
protected  from  dust. 

Write  for  fall  descrioHoru 

OAYTON  MACHINE  AND  TOOL  WORKS,  Dayton,  Ohio 


The  Dill  Slotter 


meets 


A  Slotter  that  not  only  is  able  to  produce  more 
work  than  any  other,  but  more  accurate  work.  A 
Slotter  that  has  a  wider  range  than  the  ordinary  slotter 
of  the  same  size.  In  short,  the  most  efficient,  con- 
venient, economical,  durable  Slotting  Machine  you  can 
buy. 

Scyid  for  our  Slotter  book. 

The  Dill  Slotter  People,  Philadelphia,  Pa. 


A  RAPID  REDUCTION  LATflE 


The  Von  WycK  15"  Engine  Lathe 

is  especially  adapted  for  this  class  of  work. 
It  is  fitted  with  instantaneous  Change 
Gear  Device,  has  a  very  massive  head- 
stock,  preventing  chatter  or  vibration 
under  heavy  cuts,  and  is  equipped  with 
all  improvements  for  rapid  and  convenient 
operation. 

CATALOGUE  OX  REQUEST 

Von  WycK  MacKine  Tool  Co. 

Cincinnati,  OKio,  U.  S.  A. 
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'^ Hiiiiian  N'atiirf  prefers  its  own  eresix/if  to  the  testimonx  of  any  i/niii." 
Therefore  come  to  our  Works  at  L.  S.  &  M.  Ry.  and  99th  St.,  N.  E.  Cleveland,  Ohio,  U.  S.  A.,  and  see  how  we  make  the 

Lucas  (of  Cleveland)  "Precision"  Boring,  Drilling  and  Milling  Machine 

We  will  show 
you  how  we 
make  them,  how 
we  test  them. 
Our  facilities  for 
ACCURACY 
and  anything  else 
that  we  have  that 
you  care  to  see. 

We  will  tell 
you  what  they  are 
capable  of  doing, 
and  just  as  cheer- 
fully, what  they 
are  NOT  cap- 
able of  doing. 

Lucas  MacHine  Tool  Company,  Cleveland,  O.,  U.S.A. 

Foreign  Agents— C.  \V.  Burton,  Griffiths  &  Co.,  London.     Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Pans,  Milan,  Turin,  Bilbao,  Barcelona. 


E 


VERY  MODERN  facility  for  rapid  production- 
has  the  Hollow  Hexagon  Turret  Lathe. 


No.  2  Hollow  Hexagon  Turret  Lathe.    Capacity— 2J^x34-inch. 


THE  WARNER  &  SWASEY  CO.,  CLEVELAND,  O.,  U.S.A. 

NEW  YORK  OFFICE,  SINGER  BUILDING,  149  BROADWAY. 
TURRET  LATHES SCREW  MACHINES BRASS-WORKING  MACHINE   TOOLS. 
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The  ^Simplex  Combination  Bench  Filer  and 

Hack  Saw 

If  the  following  well-known 
firms  can  use  this  machine 
to  advantage,  you  can : 

AMERICAN  INSTRUMENT  CO.. 

Newark,  N.  J. 
CONSOLIDATED  DENTAL  MFG. 

CO..  New  York.  N.  Y. 
CHATILLION      &      SONS,     New 

York.  N.  Y. 
ERIE  R.  R..  New  York,  N.  Y. 
MEYER  JENSEN  CO..  New  York. 
STUDEBAKER  BROS.,  New  York. 
CENTURY  TEL.   &   CONSTRUC- 
TION CO.,  Buffalo   N.  Y. 
G.  N.  PIERCE  CO..  Buffalo,  N.  Y. 
E.  R.  THOMAS  MOTOR  CAR  CO.. 

Buffalo.  N.  Y. 
H.    H.    FRANKLIN    MFG.    CO.. 

Rochester.  N.  Y. 
PACKARD     MOTOR    CAR    CO., 

Detroit,  Mich. 
DAIMLER  MFG.  CO..  Long  Island 

City,  N.  Y. 

Write  io.-day  for  neiu  catalogue  and  spe- 
cial circulars  of  the  Bench  Filer. 

THE  SIMPLEX  MFG.  CO.,  I40  Nassau  Street,  New  York  City 

DOE   &   SM.\LLEY,  185  Dearborn  Street,  Chicago,  Illii 


Power  Punching 


and 


Shearing 
Machines 

Belt,  steam  and 

Electrically 

driven. 

LONG  &  ALLSTATTER  CO. 

HAMILTON,  OHIO,  I.  S.  A. 


Our  machines  are  made  in  over 
350  sizes  and  varieties. 

SINGLE, 
DOUBLE, 
UPRICBT, 
HORIZONTAL, 
GATE, 
MULTIPLE, 

FOR 

Railroad  Shops, 
LocomotiTe  Shops, 
Bridge  Works, 
Etc. 


The  "Acme"  Metal  Saw  Table 


A  compact,  self-contained,  all  metal  constrtiction 
saw  table  for  cutting  sheet,  rod  or  tube  brass,  copper, 
fibre,  rubber,  etc.     Price  $50.00,  F.  O,  B.  Philadelphia. 

Catalogue  mailed  on  request. 

The   Hub  Macliine  (SL  Tool  Co. 

621  Cherry  Street,  PHILADELPHIA,  PA. 
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VALVES 

For  Gas  and  Gasoline 
Engine  Manufacturers. 

You  no  doubt  are  interested  in  a  proposition  that  will 
deliver  to  your  shop  valves  that  are  made  right  to  your 
blue  print  ready  for  grinding  and  assembling — saving 
you  the  annoyance  of  making  or  buying  your  forgings 
and  machining  them — you  get  your  valves  when  you 
want  them  and  best  of  all  at  a  decided  saving  in  cost. 
That's  our  proposition  in  a  nutshell. 

For  Automobile  Engine  Manufacturers  we  use  nickel 
steel,  when  specified,  which  without  doubt  is  the  best 
known  metal  for  valve  duty  in  high  speed  engines — we 
also  make  valves  from  a  good  grade  of  machinery  steel. 

You  will  save  money  by  using  our  valves  and  an 
investigation  before  placing  your  next  orders  will  con- 
vince you. 

The  Cleveland  Cap  Screw  Co., 

CLEVELAND,   OHIO 


TKe   Practical 
Elconomy 


Favorite  Reversible 
Ratchet  Wrench 

is  becoming  more  generally  recognized 
every  ilay.  It  is  simple  nothing  to  get 
out  of  order ;  durable,  stands  the  hardest 
service:  handles  all  sizes  square  or  hex- 
agon nuts  by  merely  changing  the 
heads,  can  be  used  in  close  quarters, 
instantly  reversed,  and  motion  is  con- 
tinuous till  the  nut  is  seated  or  re- 
moved . 

Almost  imlispensable  for  construc- 
tion  work,   or    where    many    nuts    of 
uniform  size  must   be   handled  and   a 
time    saver    for    the 
rai  Iroad     or     heavy 
machine  shop  work. 


Write  for 
circulars. 


Greene,  Tweed  ®  Company,  109  Duane  St.,  New  YorK,  U.  S.  A. 
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NEW    EDITIONS 


APF    PFAnV 

American  Steel  WorKer     -      -  $2.50 

By  E.  R.  JIarkham. 

This  is  the  stamlard  book  on  liardening  and 
tempering  and  has  a  new  section  on  Higli  Speed 
Steel. 


Machine  Shop  Arithmetic  - 


50c. 


By    COLTIN-C'HENEY. 


Fourtli  edition.  140  pages  of  just  the  kind  of 
practical  information  a  mechanic  wants.  Jlore 
popular  than  ever. 

Turning  and  Boring'  Tapers    -    25c. 

Has  a  new  pointer  i.in  boring  mill  work.  Shows 
how  to  liandle  any  taper  work  that  comes  your 
way. 

Threads  and  Thread  Cutting  -    25c. 

Includes  regular  lathe  work,  making  cliasers  and 
hobs  and  thread  milling.  Worth  double  its  price 
to  any  one  in  the  shop. 


Drafting  of  Cams 


-    25c. 


More  actual  cam  information  than  you  could 
expect  to  get  in  a  small  book.  It's  all  good  and 
practical. 

Better  send  for  our  Information  Card. 

THe  Derry-Collard  Co. 

Rooms  1125-8 

109  Liberty  St.,  NEW   YORK 


With    increased 

facilities  we  are  now 

in  a  better  position  than 

ever   before   to   take   care  of 

the  constantly  increasing  demand 

for  Sawyer  Machinists'  Tools. 

Sawyer  Tool  Mfg.  Co 


?Free  For  Inspection 


Nitti—EnUrged— Revised— Up-lo-Date— Jan.  I,  '07 

CYCLOPEDIA  o/ 
DRAWING 

Four  large  volumes— 2,000  pages— size  of  page  7  x  10 
inches,  bound  in  half  red  morocco  leather  -  type  is 
large,  new,  easy-to-read— fully  indexed— the  most 
practical  work  on  drawing  yet  published. 

sp|'=;|| 0^0^06  Yox  30  Days  Only  ""Xzllo"" 

Just  the  set  of  books  for  the  Machinist,  Tool- 
Maker,  Die  Sinker,  bheet-Metal  Worker,  Architect, 
Draftsman,  Designer  and  persons  m  general  com- 
ing in  contact,  directly  or  indirectly,  with  machin- 
ery. The  Cyclopedia 'is  complied  largely  from  our 
regular  instruction  books,  which  have  been  tested 
by  thousands  of  practical  men.  Each  volume  con- 
tains a  series  of  test  questions  to  emphasize  the 
vital  points.  Prepared  especially  for  HOME  study 
in  a  simple,  plain,  understandable  manner. 

You  Have  Five  Days  to  Look  it  Over 

If  satisfactory  in  every  way,  send  us  $2.00  and  $?.oo  a  month  for 
FIVE  iMONTHS  If  you  don't  wish  to  keep  the  books  notify  us  and 
we  will  send  for  them,  paymg  all  expense.  Remember,  investigat- 
ing is  not  subscribing.  You  savt-  $12.00  if  you  order  NOW.  This 
liberal  offer  is  made  for  30  days  only  to  interest  readers  of  "Machin- 
ery'*  in  the  superior  correspond'ence  instruction  offered  by  the 
AMERICAN  SCHOOL. 


Write  us.  mentioning  "M.\- 
CHINERV,"  and  receive  FRKE 
our  io:>  page  hand-book,  full  of 
information,  and  fully  describ- 
ing 60  courses  in  Hnfrineerifi.^, 
including  Machinists,  Tool  Mak- 
ing, Pattern  Making:,  Die  Sink- 
ing, Mechanical,  Electrical, 
Structural,  Civil.  Locomotive. 
Steam,  Marine  Engineering, 
Mechanical  Drawing,  Heating, 
Ventilating,  Plumbing,  Archi° 
tecture.  Alternating  Current 
Work,  Central  Station  Work. 
Electric  Lighting,  Electric  Rail- 
ways. Telephone  Practice,  Tele- 
graphy, Textiles,  etc. 


AMONG  THE   CHAPTERS 

Mechanical 
Letteting.  Pen  i 
chitectutal  Drawing,  Perspective  Draw- 
ing, Shades  and  Shadows,  Roman  Orders 
of  Architecture,  Working  Drawings,  Ma- 


American  School 
of  Correspondence 

3325=33  Armour  Avenue 
CHICAGO.  U.  5.  A. 


ROGERS' 

MACHINIST 
LIBRARY 


HESE  three  vol- 
umes comprise 
the  best  works 
published  on  modern 
machine  shop  meth- 
ods,including  a  com- 
plete course  in  me- 
chanical  drawing. 
Price  $7,  supplied 
on  $1  monthly  pay- 
ments. Write  to-day. 


THEO.AUDEL&  CO.,  Publishers 


FREE  MACHINIST 
CATALOG  ON  RE- 
QUEST. 

63  Fifth  Ave.,  NEW  YORK 


There  is  a 
Sharpness  and  Finish 

about  name  plates,  type  wheels,  ad- 
vertising novelties,  specialties,  small 
machine  parts,  etc..  which  are  "  Die 
Cast"  by  our  method  that  gives  them 
a  sujierior  appearance  quite  equal  to 
their  superior  quality.  There  is  also 
a  superior  economy  if  you  need  them 
in  quantities. 

Write  for  a  sample  Franklin  Finished  Casting  and  a 

few  details  of  wliat  we  can  do  in  this  line  of  work. 

FranKlin  Mfg.  Company 


203  So.  Geddes  Street, 


SYRACUSE,  N.  Y. 
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BLUE  PRINTS  A  MILE  LONG 

Are  perfectly  feasible  with  the  Everett-McAdam 
Blae  Print  Machine — you  can  feed  in  a  whole 
roll  of  paper  in  one  piece  if  you  wish,  and  the 
machine  is  ready  for  work  at  any  hour  of  the 
twenty-four. 

This  continuous  Blue  Printing  machine  is  very 
compad,  entirely  self-contained  and  is  driven  by 
a  motor  operating  through  a  variable  speed  de- 
vice, so  that  any  rate  of  speed  can  be  obtained 
at  will.  It  prints  with  great  rapidity,  with  abso- 
lute uniformity  of  tone  and  is  so  simple  that  it  can 
be  operated  by  the  mere^  novice.  Its  economy 
is  another  advantage— less  actual  power  being  re- 
quired for  its  operation  than  any  similar  machine. 
The  special  vapor  elednc  lamp  gives  out  chemi- 
cal rays  only,  the  printing  is  done  from  the  inside 
of  the  cylinder,  the  light  inking  the  paper  at  right 
angles,  thus  securing  the  maximum  of  eledtrical  ef- 
ficiency. 

Wf  shall  be  glad  to  send  you  our  circular  and  a  list  of  users  of  the  Blue  Printer  on  request 

Revolute  Machine  Company,  253  West  45th  St.,  N.  Y.  City 


Offset  Side  Tool 


An  actual  working  test  is  worth  any  amount  of  ar^lument 

TRY  United  States  Tool  Holders 

We  believe  they  are  better  than  any 
similar  tools,  and  a  steadily  increasing 
demand  for  them  from  all  parts  of  the 
country  goes  far  to  confirm  this  belief. 

The  Side  Tools  are  examples  of 
the  superior  design,  strong  construction 
and  economy  of  United  States  Tools. 
The  shanks  are  of  special  grade  steel,  well  finished  and  case  hardened,  the  cutters 
of  solid  steel,  milled  and  accurately  ground.  The  blade  is  supported  directly 
under  the  cutting  edge,  preventing  side  springing,  and  facilitating  heavy,  clean 
cuts,  A  special  point  of  economy  is  that  the  cutting  angle  and  clearances  are 
provided  for  when  the  tool  is  received.  Suitable  for  use  in  facing  or  reducing 
any  metal  for  which  a  forged  tool  of  equal  size  would  ordinarily  be  used. 

Full  line  of  LatHe,  Planer  and  iSHaper  Tools. 

May  we  forward  Catalogue  f 

The  Fairbanks  Company,   Springfield,  Ohio 
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HAVE  YOU  EVER  TALKED  WITH  A 

MOTOR-DRIVE 
EXPERT? 


Form  L  Motor  Driving-  Key  Seater. 

Having  studied  this  sub- 
ject for  eighteen  years, 
we  often  solve  motor 
problems  that  seem  in- 
soluble. 

This  experience  of  ours 
means  a  clear  profit  for 
every  purchaser  of  a  C-W 
motor. 

Bulletin  60-R  gives  a 
few  examples  of  the 
thousands  of  motor  ap- 
plications we  have  made. 

^\V^  COMPANY  ^^ 

MANUFACTCREKS  AND  ELECTRICAL  ENGINEERS 

AMPERE,  N.  J. 


\A/estin|^house 


Quality 
Tells 


The  quality  of  a  motor  has  a  direct  bearing  upon 
the  quality  of  work  performed  by  the  machine 
wliicli  it  drives.  If  you  want  your  machinery  to 
develop  the  highest  efficiency  see  that  you  get 
quality  in  your  motors  •■  Westinghouse  Quality." 

Westinghouse  Electric  &   Mfg.  Co. 

Atlanta  Cincinnati  Los  Angeles 

Baltimore  Cleveland  Minneapolis 

Boston  Dallas  New  Orleans 

Buffalo  Denver  New  York 

Chicago  Detroit  Philadelphia 

Syracuse 
dian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ontario 


Pittsburg 
St.  Louis 
Salt  Lake  City 
San  Francisco 
Seattle 


Mexico  :  G.  &  O.  BranifiE  &  Co.,  City  of  Alexico 


"The  Standard"  Motors 


We  are  making  20  Standard  Motor  Frames  for  all 
kinds  of  work — open,  gauze  enclosed  or  solid  enclosed, 
vertical  shaft,  back  geared,  variable  speed,  with  sliding 
base,  or  with  broad,  flat,  planed  feet — in  short,  any 
kind  of  Motor  you  want  of  15  H.P.  to  1-30  H.P. 

We  have  made  over  12000  of  the.se  standard  Motors, 
and  we  know  tlie  small  Motor  business  as  few  ever  can. 
•  •  The  Standard  "  Motors  are  made  right.  Oiu-  engineer- 
ing advice  is  yours  for  the  asking;  state  your  case. 

The  Robbins  &  Myers  Co., 

Main  Office  and  Works:  SPRINGFIELD,  OHIO. 


New  York  :  M  Cortlandt  St. 
Boston;  220  Purchase  St. 
Philadelphia:  1103  Arch  St. 
Dallas  :  Opera  House  Bldg. 
Cleveland:  337  Frankfort  Avi 


Baltimore:  -^i  Park  Ave. 
Chicago:  nor  Fisher  Bldg-. 
St.  Louis:  nth  and  Locust  St. 
Los  Angeles  :  27S  So.  Main  St. 

and  III  E.  Third  St. 
San  Francisco  :  319  Howard  St. 
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SOMETHING  NEW!' 


The  "HAWTHORNE"  Special 
Design  SHORT  ARC  LAMP 

FOR  LOW  CEILINGS-AND  HIGH  ONES  AS  WELL.  A  GUARANTEED 
BURN  OF  100  HOURS  AND  WILL  GIVE  YEARS  OF  SERVICE  WITH 
BUT   LITTLE   EXPENSE   FOR    MAINTENANCE. 


20  Inches 
over  all 


^  Special  attention  has  been  paid  to  the 
matter  of  ventilation  in  the  construction  of  this 
new  lamp. 

^  Adequate  ventilation  secured  while  at  the 
same  time  the  regulating  mechanism  is  protected 
from  harmful  accumulations  of  dust. 


110  or  220 
volts 


^  Provision  is  made  to  absolutely  preserve 
the  lamp  from  injury  even  if  fuses  were  entirely 
omitted. 

^  Will  stand  for  hours  with  the  arc  short 
circuited  without  material  injury  and  be  ready 
for  normal  operation  when  proper  conditions 
are  restored. 


ISNT    IT    TO    YOUR    INTEREST    TO 
"WRITE   OUR    NEAREST  HOUSE"? 


Chicago 

Philadelphia 

Cincinnati 

Denver 

New  York 

Pittsburg 

Saint  Paul 

Los  Angeles 

Saint  Louis 

Kansas  City 

San  Francisco 

Seattle 

WESTERN  ELECTRIC  COj 
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The  Perfect  Adaptability  of  the 

Thompson-Ryan  Variable  Speed  Motor 

for  machine  tool  drive 
has  been  repeatedly 
demonstrated  in  con- 
nection with  every 
class  of  tool. 

The  Boring  Mill  shown 
herewith  is  a  10-16  ft. 
Ridgway  driven  by  one  25 
H.  P.  motor  and  one  5 
H .  P.  motor  of  Thompson- 
Rvan  make. 

The  perfect  control 
made  possible  by  this 
method  of  driving  insures 
uniformly  good  boring. 

Sf>iJ  for  Bulletins 

Ridgway  Dynamo 
%IL  Engine  Co. 

Ridgway,  Pa. 


Did  you  ever  thiixK  of  the  practical  r^ature 
of  tHis  type  of  lathe  ? 

It  represents  practically  "Two  Lathes  with  One  Investment." 
Saves  lots  of  floor  space.     Send  for  our  Catalog. 

Fay  ca  Scott,  Dexter,  Maine 


Fortin  Jig  and  Samples  of  Work 


THE  FORTIN  UNIVERSAL  JIG 


(Patent  applied  for' 

A  saver  of  time  and  money 

This  device  covers  all  ordinary 
work  within  its  range  without 
the  necessity  of  making  special 
jigs.  It  is  very  easily  adjusted 
and  produces  the  most  accxu-ate 
work.     Made  in  10  sizes. 

Write  for  details. 

THE  B.  P.  FORTIN  TOOL  CO. 

WOONSOCKET,  R.  I. 


My  Product  Con- 
sists of 

Sensitive  Drills 

1  to  12  Spindles. 

With  or  without  Power  Feed. 

Clamp  Drills 

2  styles.     4  Sizes. 

Blacksmith  Drills 

Hand  and  Power. 

Nut  Tappers 

2-3-4  Spindles. 

Planer  Chucks 

Round  and  Square  Base. 

6",  8",   10",   12",   15",   18",   24" 

30"  jaws. 


FRANCIS  REED  CO. 

■^Vorcester,   Mass. 


NEW  CYLINDER 
TURRET  DRILL 

For  Duplicate  DrilU 
ing, Tapping,  Ream- 
ing,  etc. 

A  time  and    power   saver. 

Write  for  detailed 
description. 

National  Separator 
and  Machine  Co. 

CONCORD,    N.    H. 


READY 


Pocket-Book.  conlainina  t^** 


A  thoroughly  up-to-di 
most  complele  and  modern  coUection  of  formulas,  data,  and 
coDstaots  pertaining  to  MACHINE  DESIGN  pobhaied 
in  the  English  language.     Circular  on  request. 


C.    M. 

542  Bramnall  Ave. 


SAMES 

Jersey  City. 


Kelinmn-.   lOO; 
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VENTILATED 


DINKE  Y 
CONTROLLERS 


The  Dinkey  Ventilated  Controller  was  designed  and  patented  by  a 

Steel  Mill  Operator  to  meet  steel  mill  conditions  which  ail  other  controllers  had  failed  to  meet.  Proof 
of  its  success  and  superiority  is  evidenced  by  the  fact  that  it  has  become  the  acknowledged  standard  for 
the  control  of  motors  under  severe  and  exacting  conditions. 

POINTS  OF  SUPERIORITY  ARE: 

Substantial  Mechanical  Construction, 

Simplicity  and  ease  of  Operation, 

Ability  to  run  in  the  dirtiest  situations. 

Cheapness  and  simplicity  of  wiring  connections, 

Compactness,  Accessibility,  Overload  Capacity,  Wearing  Capacity, 
and  Ability  to  stand  abuse. 

SPECIFY  THEM   WHEN   ORDERING   MOTOR   DRIVEN   MACHINERY  OF   I   TO   100  HORSE  POWER. 

THE   ELECTRIC   CONTROLLER   AND   SUPPLY  CO. 

CLEVELAND,    OHIO 


Here's  a  Row  of  First  Class 
Machines  for  all  Power  Purposes 

Sterling  in  Quality  as  well  as  in  Name 

Generators,  Dynamotors,  Vertical  Motors — All  Speeds  and  Voltages 

STOCK   CARRIED   IN    NEW  YORK    AND   ST.   UOUIS 

The  Sterling  Electric  Motor  Co.,  Dayton,  Ohio 

Engineering  .Specialty  Co..  113  Liberty  Street,  New  York,  Eastern  Representative.';. 


^Illllllllllllllllllllllll nil Illllll Illllllllllllllllll Illllll Ill IMIIIIIIIIIIIIIIIIIIIII I Illllllllll Illllllll Illllll Illllllllllll Illlllllllllllllllllllllllllllllllllllllllllllll!^ 

CHAMPION  TOOL  HOLDERS 


Leaders  in  this  class  of  tools.  The  strongest  and  most  durable 
Tool  Holders  for  Lathes,  Planers  and  Shapers.  Big  head,  big 
cutter — extra  support  under  the  cutter.    Send  for  New  Catalogue. 


Western  Tool  &  Mfg;  Company 

SPRINGFIELD,    OHIO. 


i  PORTABLE  TOOL  STAND 

i    Easily  taken  from  place  to  place. 
=    Strong,  durable  and  convenient. 


PORTABLE  VISE  STAND 
Handy  for  assembling;  rooms,  re- 
pair shops,  machine  shops,  etc. 


Hllllllllllllllllllllllllllll Illlllllllllllll IIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIMIMIIH Illlllllllllllllllll I IIIMI I I Illllllll Illlllllllll I IIIIIIIIIIIIIIIIIIIIIIIIIMIIMMIIli: 
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The  Day  Will  Come 

— and  very  soon — when  Arguto  Oilless  Bearings 
will  be  an  essential  part  of  all  loose  pulleys  and 
friction  clutches,  and  will  be  specified  in  the  order 
the  same  as  diameter,  face  and  bore. 


Loose  Pulley  Equipment 

(Patented^ 


The  Manifold  Advantages  of 

Arguto  Oilless  Bushings 

have  been  recognized  in  the  best  and  most 
conservative  shops  in  the  country. 
Is  yo//r  order  mailed  yet? 

Testimonial  leaflet  ami  catalogue  oji  request. 

Arguto  Oilless  Bearing  Co. 


Wayne  Junction 


Philadelphia,  Pa. 


standard  Cylindrical  Bushings  and  Thrust  Washers 


The  Cincinnati  Variable  Speed  Planer 

PAYS    ITS   WAY 

If  you  have  any  doubt  of  this  look  care- 
fully into  the  advantages  it  possesses. 

With  2,  4  or  6  cutting  speeds  at  your 
command,  ranging  from  15  to  6o  feet  per 
minute — constant  return — you  can  regulate 
the  speed  to  suit  the  metal  you  are  work- 
ing, or  the  special  job  on  hand ;  you  have 
the  proper  speed  for  roughing,   the  exact 
speed  for  the  finishing  cut — all  of  which  re- 
dounds  to    your 
profit ;      permits 
you    to    do    the 
work     of     two 
or    three    single 
speed    planers, 
and    frequently 
results  in  a  sav- 
ing of   fully    50 
per  cent. 

May  we  send 
our  latest  cata- 
logue ? 

THE  CINCINNATI   PLANER  COMPANY,  Cincinnati,  Ohio 
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CLEVELAND" 


OPEN    SIDE    PLANER 


The  trained  eye 
looks  for  simplicity 
of  construction  in  any 
machine  tool.  There 
is  nothing  complex 
about  the  Cleveland  ; 
it  has  all  the  move- 
ments of  any  planer 
and  fewer  working 
parts. 

Hundreds  of  odd 
jobs     are     easily 


handled,  owing  to  its  wide  range, 
the  regular  work  being  taken  care 
of  the  same  as  on  any  planer. 

When  considering  a  planer, 
wide  range,  long  life,  stiffness,  ac- 
curacy, are  the  essentials. 

The  Cleveland  has  them  all. 


36  '  X  36  ' — 16  ft. 
Made  in  all  sizes  from  30"  x  30"  to  72"  x  72"  and  any  length 


MANUFACTURED       BY 

CLEVELAND  PLANER  WORKS 


3 1 5  °  -  3 1  s 


SUPERIOR     AVENUE,     N.     E 


CLEVELAND,       OHIO,       U.      S.      A 
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ADVANCE 


Did  you  send  in  that  order  you  held  back,  anticipating  prices  would  come 
down  ?  VVe  hope  you  did,  for  there  has  been  an  advance  on  certain  lines 
of  machine  tools  and  a  general  tendency  to  do  so  on  all  makes. 

Now  will  you  do  this? — Advance  and  send  us  your  inquiry  on  any  machine 
tools  you  are  interested  in  and  perhaps  we  can  save  you  some  money  by 
o-ettine  the  business  in  before  the  final  and  last  call. 

THIS   LIST  MUST   CERTAINLY  APPEAL  TO  YOU 

Pittsburg  Hachine  Tool  Co.. 

Large  Engine  Lathes. 

Porter  Hachine  Works, 

Engine  Lathes. 

Streit,  A.,  .Hachine  Co., 

Pullev  Lathes.  Pullev  Drilling 
and  Tapping  Machines,  Boring 
iVIachmes. 


Baker  Bros., 

Drill  Presses,  Boring  and  Tap- 
ping VlachinesandKeyseaters. 

Barnes,  B.  F.,  Co., 
Upright  Drills. 

Bell.  David,  Engineering  Works. 
Steam  Hammers. 

Besly.C.  H.,  &Co., 
Disc  Grinders,  Polishijg  Ma- 
chinery. 

Bickford  Drill  &  Tool  Co., 
Radial  and  Multiple  Drills. 

Binsse  Hachine  Co., 
Horizontal  Boring  Machines. 

Blount,  J.  G.,  Co., 
Grinding  and    Polishing    Ma- 
chines, Speed  Lathes. 

Burke  Hachinery  Co., 
Bench  .Millers  and  Drills.  Tap- 
pers and  Coal  Oil  Forges. 


Chandler  Planer  Co.. 

High  Speed  Plan.-rs. 
Cincinnati  Hilling  Hachine  Co,. 

Plain   and    Universal    Millers, 
Cutter  and  Reamer  Grinders. 
Cincinnati  Hachine  Tool  Co  , 

Improved  Upright  Drills  and 
Tapping  Machines. 

Cincinnati  Planer  Co., 

Variable  Speed  Planers. 
Cleveland  Planer  Works, 

Open  Side  Planers. 
Colburn  Hachine  Tool  Co., 

Vertical   Boiing  and   lurning 
Mills. 
Fay  &  Scott, 

Engine.  Extension  Bed  Gap, 
Universal  and  Pattern  Mak- 
ers' Lathes. 


Fenn  Hachine  Co., 

High  Speed  Sensitive  Drills. 

Fischer  Fdy.  &  Hachine  Co., 

Boiler  Makers'  and  Architect- 
ural Workers'  Tools. 

Gardam,  Wm,,  &  Sons, 

.Adjustable  Rail  and   Multiple 
Spindle  Drill  Presses. 

Could  &  Eberhardt, 

High  Speed  Shapers  and  Gear 
Cutters. 

Lodge  &  Shipley   Hachine  Tool 
Co., 

Improved  Engine  and  Turret 
Lathes. 

Poole,  J.  Horton,  Co., 

Vertical  Boring  and  Turning 
Mills. 


-Steptoe  Shaper  Co., 

Plain.  Back  Geared  and  Triple 
Geared  Shapers. 


Waterbury    Farrel    Fdy.  &   Ha- 
chine Co., 

Power  Presses. 


PRENTISS   TOOL  ®.  SUPPLY   COMPANY 


NE-"W  YORK 


BOSTON 


BUFFALO 


SYRACUSE 


HEAVY  DUTY  SHAPERS 

Plain  Crank  Shapers 
Back  Geared  Crank 

Shapers 
Geared  Rack  Shapers 
Traverse  Shapers 

CATALOGUE  ON  REQUEST 

The  Cincinnati 
Shaper  Company 

Garrard  Ave.  and  Elam  St. 
CINCINN.4TF,  OHIO 

The  Largest  Exclusive 
rianufacturers  of  Shapeis 


ax»ell  A:  Moore.  Inc.. 

stOQ,  St.  Louis.  Clere- 
land;  Brown  &  Zortmao  .Mchy.  Co..  Pittsburp: 
w.  E.  Shipley.  Philadelphia:  The  Naliooal 
Supply  Co..  Toledo.  O.:  Bailey-Smith  Mchy. 
Co..  Sao  Francisco.  Cal.;  A.  Warden  &  Co.. 
London.  E.  C. :  A.  H.  Schutte.  Brussels, 
Cologne.  Liege.  .Milan.  Bilbao,  Paris;  Schu- 


20-lnch  Back  Geared  Crank  Shaper. 
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"Nothing  Succeeds  LiKe  Success" 


THe  success  of  the  u 

Jacobs  Improved  Drill  Chuck 

No.  1,  No.  2  and  No.  3 

created  the  demand  for  a  larger  Drill  Chuck.     To  meet  this  demand  we 
have  placed  upon  the  market  our  No.  4  Chuck  having  3^  inch  capacity. 

This  Chuck  is  handy  to  manipulate,  is  strong,  powerful  and,  like  our 
smaller  ones,  is  in  great  demand. 


Mi 


;J5 


The  Jacobs 
Improved 
Drill  Chuck 
No.  4,  cut 
full  size. 

Patented 
Sept.  16. 1902. 


Our  No.  4  Chuck  has  been  on 
the  market  only  a  few  months 
and  orders  are  now  coming  in' for 
a  still  larger  Chuck.  If  you  want 
a  One  inch  Jacobs  Improved  Drill 
Chuck,  write  to  us  and  if  there  is 
demand  enough  for  it,  we  shall 
certainly  undertake  to  meet  that 
demand. 


The   Jacobs    Manufacturing'    Co., 

HARTFORD.   CONN. 
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Ransom 
Disc  Grinders 


Will  do  more  work  than 
any  other  Disc  Grinder 
on  the  market, 

Send  us  samples  of  your 
work.  We  will  grind 
them  free  of  charge, 
giving  you  a  full  report 
of  the  time  and  material 
required. 

Ransom  Mfj^.  Co. 

OsHkosK,  Wis. 


SLOCOMB 
MICROMETERS 


Made  especially  to  meet  the  requirements  of  machine  shop  work  and  to 
stand  the  hard  usage  of  the  shop  these  Micrometer  Calipers  beat  the 
world  for  durability  and  maintained  accuracy.  They  are  peculiau'ly  de- 
signed with  an  unusually  long  bearing  between  the  nut  and  the  screw,  and 
a  special  form  of  adjustment  which  permits  this  bearing  to  be  maintained. 
Plciin  tools  for  eveo'-day,  continuous  service.  i  3  sizes,  74  styles.  Send 
for  Catalogue  No.  1  I . 


J.  T.  SLOCOMB  COMPANY,    -    PROVIDENCE,  R.  I. 


DID  YOU  EVER  THINK 

THE  OLD  WAY  OF  MAKING  MACHINE   RACK  COULD  BE  IMPROVED  ON? 

Well,  it  can.  And  we  have  accomplished  it  !  Our  racks  have  stood  every 
test  and  won  out.  Our  methods  are  scientific  and  practical.  Results  entirely 
satisfactory.  Price  right.  If  you  make  your  own  it  probably  costs  more  than 
ours. 

Better  look  into  the  matter  and  icrite  us  for  prices. 


MANUFACTURED     BY 

NDARD  Gauge  SteelCo. 

B  E  AV  ER  .FAL  L  5 ,  PA.  U .  S .  A.  r 


February,  1907. 
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LeBlond    QuicK    Change    Lathe 

1906  design  with  "simplicity  "  for  the  watchword,  backed  by  nineteeo  years  experience  in  Lathe  building. 
This  Lathe  has  18  spindle  speeds,  double  friction  back  gears,  head  stock  has  largest  possible  cone  diameters. 
Carriage  has  extra  wide  slide,  and  heavy  compound  rest  and  is  fiunished  with  chasing  dial.  Apron  is  box 
section;  quick  change  box  for  feeds  and  threads;  no  splined  shafts  or  key-wayed  gears  sliding  or  running 
on  the  shafts;  impossible  to  mesh  gears  on  the  corners.  This  Lathe  is  made  with  an  independent  feed 
rod,  the  screw  is  not  splined.     Further  details  in  Catalog. 

The  R.  K.  LeBlond  Machine  Tool  Company,  J^NciNNAxr.  ohTo 


The  Elapsed  Time  Recorder 


The  CALCULAGRAPH 

Computes  and  Prints  on  a  Card 

the  actual  working  time  in  hours  or  minutes  or  hours 
and  tenths  of  an  hour,  of  lOO  or  more  workmen,  who 
begin  and  end  their  jobs  at  different  times  during  the 
day,  and  each  record  is  accurate. 

Let  us  tell  you  how  this  is  done  and  how  the  ma- 
chine m?.y  be  used  to  time  Vf'wr  workmen. 

Calciila^rapH   Company 


1441  Jewelers  Building 


NEW  YORK  CITY 


Hand  Ground  Drills 

COST    MONEY 

Money  for  Drills 

Morkey  to  keep  them  sharp 

Money  for  spoiled  work,  and 

Money  paid  for  work  to  be  done  tomorrow  that 

could  have  been  finished  today  if  an  American 

Drill  Grinder  had  been  working  in  the  shop. 

If  it  is  possible  you  are  trying  to  "get  along"  these 
busy  days  by  grinding  your  drills  by  hand,  our  catalog 
will  be  sure  to  interest  you.    It  is  yours  for  the  asking. 

The  Heald  Machine  Company 

station   0-2         >VORC£STCR,  MASS. 


lOS 
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RENOLD  SILENT  CHAIN 

has  no  equal  as  a  power  transmitter,  and 
its  field  of  application  is  almost  universal. 

Write  for  Booklet  '•  Y"  and  Special  Bulletins  ^o.  J2,  57,  5<?. 

LINR-BELT      COMPANY 


PKiladelpKia 


Chicago 

Missouri  Trust  Bldg. 

DENVER 
Lindrooth,  Shubait  &  Co. 


I  i:\cliazkapolis 


GANDY 


PATENTED    1877 


A  Gandy  belt  is  a  fine  example  ot" 
what  can  be  accomplished  by  devotinir 
thirty  years  to  the  bettering  of  canvas 
stitched  belting. 

"Gandy"  has  stood  the  hardest 
tests  for  over  a  quarter  of  a  century 
and  is  more  liked  than  ever. 

Instead  of  Leather  or  Rubber  belt- 
ing use  "Gandy."  It's  invariably 
better  and  a  lot  cheaper. 


THE  GANDY  BELTING  CO. 

BALTIMOREl.MD. 


SPECIFY  THE  LATSHAW  AND  SE- 
CURE THE  BEST  STEEL  PULLEY. 

No  Rivets  Used  in  Arm  Fastenings  at  Hub  or  Rim. 
It  runs  true,  grips  the  shaft.     It  is  a 
double  belt  pulley.     Last  but  not  least, 
prices  are  satisfactory. 


of  face  inclusive 


Latshaw  Pressed  Steel  &  Pnllej  Co.. 


Chicagu  SliKk.  K.  R.  Street  &  C  ■ 


%m* 


Send  for  Circular. 


Rapid  and  Reliable 

are  the  cranes  manufactured  by 

Frevert  Machinery  Co., 

IS  Dejr  St.,  New  Yortt. 


How  do  you  clamp  the  work 
on  your  Planer,  Miller  or 
Boring  Mill  ? 

Still  using  Bolts  and  waging 
precious  time  ? 

Lang's 
TBolt 
Heads 

Take  the  place  of  weak 
headed  bolts  for  this  work 
and  save  enough  time  on 
the  day's  work  to  almoa 
pay  an  extra  man.  h's  a 
simple  matter  to  keep  a 
good  supply  of  ^ds  of  various  lengths  on  hand, 
and  with  them  and  the  T  heads  you  are  always 
ready.  No  need  to  stop  to  clean  out  the  slots 
when  a  job  comes  off  either — put  the  new  piece 
on  and  set  the  T  Head  Bolts  where  needed  after 
the  work  is  in  place.  Strong,  will  not  break  or 
injure  the  slots  of  the  table.  If  you  want  to  save 
time,  increase  your  output  and  keep  your  men 
contented,  you  want  to  get  poiled  on  our  T  Bolt 
Heads. 

Booklet  on  request. 

G.  R.  LANG  CO. 

Meadville,  Pa. 

Bailey-Smith   Machinery  Co.,  San  Francisco. 
C.  W.  Burton,  Griffiths  &  Co  ,  London.  Eng. 


Users  of  high  speed 
Pulleys  will  appreciate 


TKe  American 

■WROUGHT   STEEL  PULLEY 

It   embodies  the   Best   ideas  iu 
practical  transmission  of  power. 

SOLD  3Y 
SUPPLY  HOrSES  EVERT^VHEKE 

The  American  Pulley  Co. 

29th  and  Bristol  Streets 
Philaaelphia,  Pa.,  U.  S.  A. 


Bound  Volumes  of  Machinery 

Vol.  12--  1905-1906  now  ready. 
The  Industrial  Press,  Ne'W  YorK. 


February,   1907. 
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Hill  Cutting'  Off 
Tools 

Are  drop  forged  of  best  quality  of 
steel.  Blades  held  in  place  by  two 
steel  collar  screws.  Take  blades  of 
different  thicknesses  and  hold  each 
in  an  absolutely  vertical  position. 
This  is  accomplished  by  the  "V"  top 
and  bottom  grinding  of  the  blades. 
The  cutting  point  is  always  the 
widest,  as  the  blades  are  ground 
tapering  top  to  bottom  and  end  to 
end.  Clearance  is  absolutely  neces- 
sary in  cutting  off  tools.  Maile 
straight,  offset,  right  and  left  hand. 


The  Eberhardt 
Turning  Tool 

As  now  made  is  the  lieaviest  and 
strongest  tool  holder  offered  to  the 
domestic  or  foreign  user.  This  fact 
has  been  demonstrated  by  numerous 
tests  and  weights.  The  liolder  is 
drop  forged  of  steel,  bone  case  hard- 
ened and  the  cutter  hole  is  bored 
and  squared  from  the  solid  and  has 
flat  bottom  tool  seat.  The  head  of 
the  tool  is  much  larger  than  the 
shank,  strengthening  the  tool  and 
permitting  the  use  of  large  and  ex- 
ceptionally long  tool  steel  set  screws. 


We  send  you  tools  on  thirty  days'  trial  and  absolutely  guarantee  them  to 
give  you  satisfaction.  If  satisfactory  remit:  otherwise  we  pay  all  trans- 
portation charges  and  let  you  return  them.  Let  us  send  you  catalog.  We 
have  a  full  and  complete  line  of  tool  holders. 

Hill-Standard  Mfg.  Company 


48   Tool   Street, 


ANDERSON,    IND.,    U.  S.  A. 


Doesn't  take  a  Minute 

To  turn  this  lathe  pan  end  for  end — swivel  casters  facilitate  movement  in  any 
direction — then  when  you  put  an  occasional  brass  job  on  your  lathe  there  is  no 
need  of  mi.xing  the  brass  with  the  iron  chips  already  accumulated  in  the  pan. 
That's  a  point  to  remember. 


Our  New  All-metal  Lathe  Pan  is  just  the  right  height  to  roll  under  the  lathe 
easily.  The  lower  tray  holds  the  lathe  tools  and  pieces  of  work,  the  upper  tray, 
provided  with  outlet  and  strainer,  catches  the  chips  and  oil.  No  excuse  for 
splintered,  oil-soaked  wooden  trays  with  this  pan  on  the  market.  Price  right 
too.'     Circular  mailed  on  request. 

Adopted  by  the  United  States  Qovernment  at  different  points. 

The  New  Britain  Machine  Company 

New  Britain,  Conn.,  \J.  S.  A. 


CINCINNATI"    PUNCHES 

THE  CINCINNATI  PUNCH  &  SHEAR  CO.,  Cincinnati.  Ohio 


Leather  Fillet  Cutters 

For  Pattern  Makers 


This  double  ended,  reversible  knife, 
will  cut  fillets  any  size  or  shape  re- 
quired. One  of  the  handiest  tools 
a  pattern  maker  can  have. 

MilM^auKee  Fotindry^  Supply  Co.,  MiiwauKee.  M^is 


Send  for  Catalogue 
of  Pattern  Makers' 
Specialties. 


FOR  SALE 

Second-Hand  Engines 

In   First-class  Condition 

1  Westinghouse  "Standard"  E  n- 
gine,  55  H.  P.,  9y2"x9\ 

1  Westinghouse  "Standard"  En- 
gine, 6  H.  P.,  43i"x4". 

I  Westingliouse  '  Junior"  En- 
gine, 44  H.  P.,  9"x8". 

Address 

Manning,  Maxwell    &    Moore,  Inc., 
85  Liberty  Street,  New  York  City. 


ROBERFSON'S 

RAPID  CUT  POWER  SAWS 


Made  in  8  sizes,  from  4"  to  12x17".  Over  10.000  in 
use  all  over  the  world.  They  cut  off  more  stock  for  less 
coil  than  any  other  method. 

The  price  is  attraiftive.     Write  today. 

The  Robertson  Mfg.  Co.,  Buffalo,  N.  ¥. 


A  LITTLE  SHAPER 

FOR  YOUR  LIGHTER  WORK 


All  the  essential 
features  of  the  high 
priced  machines  are 
incorporated  in  the 

RHODES 

7  in.  Craofc  Shaper, 

and  it  will  take  care 
of  small  tool,  die, 
model,  and  light 
shaper  w^ork  in 
general,  quicklv  and 
accurately.  Micro- 
met  er  adjustment 
on  both  screws ; 
quick    adjusting 

Can   be  used  as  a 


Circulars  on  request. 

L.  E.  Rhode* 

Hartford,  Conn. 
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THE  COCHRANE -BLY 
FILING  MACHINE 


The  Pioneer 

and 

Up-to-date 


A  combined  Jilifig 
and  /lack  -  sazving 
machine. 


It  reduces  the  cost 
of  die-making. 


Uses  ordinary  files 
and  hack-saw 
blades. 


Has  air 
pump  to 
blow  away 
chips  and 
filings. 


Furnished 
with  belt  or 
motor  drive. 


Ask   for   Catalog. 


Cochrane-Bly  Co.,  Rochester,  N.  Y. 


SHERNIAN    STREET 


JEFFREY, 


The  Baker  Improved 
Turret  Head 


All  the  advantages  of  an  expen- 
sive turret  machine  at  an  expendi- 
ture of  a  few  dollars. 


Cata 


Try  it  on  your  engine  or  speed  latlie — easily 
attached,  holds  the  regular  turret  head  tools 
and  does  the  work  quickly  and  accurately. 

The  Baker  Machine  Corporation 

New  Bedford,  Mass. 


Reamer 
Quality 

You  will  find  the  highest 
quality  in  "Diamond" 
Reamers  because  only  high 
grade  stock  is  used  and  the 
milling,  hardening,  temper- 
ing and  grinding  is  correctly 
and  properly  done. 

"  Diamond  "  Reamers  are 
guaranteed  accurate  to  size. 

Our  Machinists^  Focket 
Catalogue  free. 


The  Whitman  % 
Barnes  Mfg.  Company 

FACTORIES; 

Chicago,  III.     Akron,  0.      St.  Catharines,  Ont. 

Stokes  ,\nd  Warehouses:   New  York,  N.  Y. 
Boston.  Mass.     Cincinnati.  O.     Kansas  City,  Mo.    Lon- 


COMPARE  with  your  pre 

costs  our  prices  for  Ball  Cranks 
and  Machine  Handles  of  every  de- 
scription from  bar  steel.  Accur- 
ate, hij^hly  finished,  complete  in 
every  detail  and  ready  to  attach. 

The  Cincinnati  Ball  Crank  Company 

Cincinnati,  Ohio 

Successors  to  this  dept.  of  the  SCH.\CHT  MPG.  Co. 


WE  MANUFACTURE 

SHARERS 

EXCLUSIVEL  Y. 
12  TO  32  INCH  STROKE. 


SMITH  &  MILLS, 

Cincinnati,    Ohio,    U.  S.  A. 


HOISTS, 


New  Patent  Whi» 
Patent  Friction  Pulleyi. 

NONE  BCTTCR 


VOLNEY  W.  MASON  &  CO.,  PROVIDENCE,  R.  i.,  USA 


February,  1907. 
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Turret  and 
Brass  Lathe 

Most  Modem,  Redesigned 
and    Improved. 

ALL  SIZES  AND  STYLES 


|p>-0 


DRESES  MACHINE  TOOL  CO.,  Cincinnati,  Ohio,  U.  S.  A. 


s— The  Fairbanks  Co..  Xcw  York.  Philadelphia  and  Montreal.  Carey  Mchy.  and  Supply  Co..  Baltimore.  O.  L.  Packard  .Mchy.  Co..  Chicago  and  Milwaukee. 
The  Motch  &  Merrywealher  Mchy.  Co..  Cleveland.  Wni.  C.  lohnson  i-  Sons  Mchy.  Co..  St.  Louis.  The  Strong.  Carlisle  &  Hammond  Co.,  Detroit.  Vandyke  Churchill  Co..  Pitts- 
burg.     Pacific  Tool  and  Supply  Co  .  San  Francisco.     Selig,  Sonnenthal  &  Co.,  London.     E.  Soiinenthal.  Jr..  Berlin  and  Koln.     Wilh,  Sonesson  &  Co..  Malmo.  Sweden.     Stussi  & 


Zweifel.  Milan.  Itnlv 


,  Ltd.,  Paris.  Fran 


We  imitate  our 
larg'est  competitor 

— the  solid  forged  tool.  No  matter  how 
heavy  your  work,  we  can  make  a  Tool 
Holder  that  can  handle  it  profitably. 
How  about  a  thirty-day  trial  order  ? 

THE    O.     K.    TOOL    HOLDER.     CO. 

SHELTON,   CONN.,    U.    S.    A. 


PRECISION  UTBES 


For  Engineers,  Tool  Makers,  Model 
Makers,  Electricians  and  others  re- 
quiring the  most  accurate  work  the 
Stark  line  of  Bench  Lathes  cannot 
be  equalled.     All  attachments. 

IVri/e  for  Catalogue  B  of 
PRECISJOX   TOOLS 

Stark  Tool  Company 

WTALTHAM,    MA.SS. 


¥\¥\'JW    W  For  sale  by 

UKII   I  De  Fries  &  Co., 

****^*^  Dusseldorf,  Germany. 

Charles  Churchill 
&  Co.,  Ltd., 

London,  Eng. 

Trump  Bros  Machine  Company, 

MANUF.VCTURERS 

Wilmington,  Del.,  U.  S.  A. 


CHUCKS. 


The   Tindel  -  Albrecht    Crank    Shaft    Lathe 


P.^TENTED 


This  machine  is  indispensable  for  the  rapid  reduction  of  automobile  crank 
shafts  from  rough  forgings  to  size  for  grinding.  It  is  of  heavy  construction, 
very  rigid,  with  powerful  drive  and  special  features  for  time  saving  on  crank 
shaft  turning,  and  is,  in  fact,  the  only  thoroughly  successful  Cranky  Shaft 
Lathe  made.     Four  sizes.     Catalogue  on  request. 

The  Tindel-Morris  Company,  Eddystone,  Pa.,  U.  S.  A. 


AGENTS  :— De  Fries  &  Cie.  Akt-t 
llano.  Italv.  De  Fries  &  Cie.  Cort 
isIria-Hungarj'.  St.  Petersburg.  Dis 
[  Broadway,  New  York. 


,  Dusseldorf  and  Berlin.  Germany.  De  Fries  &  Cie.  Foro  Bonaparte,  Sj-56. 
Barcelona.  Spain.  De  Fries  &  Cie.  Avenue  de  TOpera,  32.  Paris.  France; 
utors  for  North  America.  South  America  and  Japan,  Niles-Bement-Pond  Co., 


Emery  Wheel  Dressers  and  Cutters 

Cutters  unUormly  tempered.    Made  of  the  best  Tool  Steel 
and  not  stamped  but  milled. 

GEORGE  H.  CALDER.  -  LANCASTER.  PA. 
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Grant  Gear  WorKs 

6  Portland  St.,  Boston,  Mass. 


Gear    M^heels    and    Gear 
Cutting 

of  every  size  and  kind  on  hand  and 
to  order.     Facilities  complete. 
Grant's  Treatise  on  Gears 

One  dollar    worth  ten. 

Grant's  Gear  Book 

Full  of  information.     Free. 


Sprockets 


IN  STOCK  OR  TO  ORDER 
Baldwin  Diamond 
and  Whitney  chains 
on  hand. 

Catalog  I'ee 

Cullman  Wheel  Co. 

1019  Dunning  St 
Chicago,  U.  S.  A. 


>  ^IVE.  MAKE  ' 


CUT  GEARS 

of  all  Kinds. 

Accurate  work  and  prompt 
deliverj'. 

Get  our  prices. 

H.  G.  TURLEY 

216  Locust  St. 
St.  L-oois,  Mo 


BEVEL  GEARS. 

Cut  Theoretically  Correct. 

lal  facilities  for  cutting  worm, 
spiral  and  internal  wheels. 

HUGO  BILQRAM, 

Macbinist, 

1235  Spring  Garden  Street, 

Philadelphia,  Pa. 


GEARS 

AND  GEAR  CUTTING, 
THE  ARTHUR  CO. 

NEW  YORK. 


PLANED 

BEVEL 

GEARS 

For  Every  Purpose 

WM.  GANSCHOW 

12-14  So.  Clinton  St.,  Chicago 


Gear  Wh 

OF  EVER< 

PHILADELP 

"  Hurry  Ord 


NEW  CAT 

GEO.  B.  GRANT,  Pres 


ear  Cutting 

.TERIAL 

RKS.    INC. 

cial  Attention 
on  Gears,  a  Dollar 
PHILADELPHIA.  PA. 


HindleyWormQearing 

is  demonstrating  its  ability  to  stand  the  re- 
quirements of  the  mining  engineer  in  de- 
signing machinery  using  transmission  gears 
for  high  power  and  heavy  service. 

Write  for  tlic  Hitidlcy  Gear  Book. 

Morse.  Williams    ®u   Co. 


Engineers 


(Department  of  Otis  Elevator  Company 

PHILADELPHIA,  PA. 


Frliniarv.   lOO;. 
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Stand  Severe  Service 

Caldwell-Walker  Machine-Molded  Gears,  having 
true  rims,  accurate  pitch  and  uniform  teeth, 
hacked  by  well-proportioned  arms  and  hubs, 
work  smoothly  and  without  vibration,  save  power, 
and  stand  the  test  of  continued  severe  service. 
If  \ou  use  gears,  you  can't  afford  not  to  give 
ours  a  trial.      Write  us. 

H.  W.  Caldwell  (Si  Son  Co. 

3  Western  Ave  ,  17th-18th  St.,  CHICAGO 

New  York  City,  qs  Liberty  .St.  Woodward.  Wigjt  &  Co.,  Ltd.,  New  Orleans. 


Our  Line  of  Gears  is 
Complete 


We  have  a  large  capacity  and  range  of  tools. 
Our  prices  are  low  and  deliveries  prompt. 
Bevel  and  mitre  gears  planed. 

Our  catalogue  sent  to  any  firm  on  request. 
The  most  valuable  book  on  gearing  published. 

Foote  Bros.  Gear  &  Machine  Co. 

Successors  to  Ja 
24-30  So.  Clinton  St., 


ies&  Foote, 
CHICAGO,  ILLINOIS. 


;  :;ELLiPTIG>S-:';;^^ 
1IVORM6EARS- 
RAWHIDE  AND^^^^ 
FIBER^EARS^ 


Norfolk  Downs, Ma^S;: 


COMPLETE  INDEX  TO 

Machinery's  Data  Sheets 

SENT  ON  REQUEST. 


GEARS    AND    GEAR    CUTTING 

Spur,  Bevel  and  Mitre  Gears, 
Worm,  Spiral  and  Internal 
Gears  furnished  for  all  pur- 
poses.     Estimates  submitted. 

Automatic  Gear  Cutting  Machines 

Your  orders  solicited 

F.  H.  BULTMAN  CO.,  2108  Superior  Ave..  Cleveland.  0. 


GEAR  SPECIALISTS 

Gear  Cutting  Machinery 

Worm  wheels  generated  with  or 
without  the  use  of  a  hob. 

New  Type  High  Class  Shapers. 

EBERHARDT  BROTHERS  MACHINE  COMPANY,  66-68  Union  Street,  NEWARK,  N.  J. 


Do  Increased  Profits 
Interest  You? 


Then  vou  are  interested  in  the 
"REEVES"  Variable  Speed 
Transmission. 

Increased  output  —  better  work 
with  less  power,  less  bother  and  in 
less  time  are  direct  results  from 
tliis  system.  The  exact  speed  for 
every  line  of  work  instantly  with- 
out shifting  a  belt  or  stopping  tlie 
tool. 

Catalogue  on  request. 


REEVES  PULLEY  CO.,  Columbus,  Ind..  U.  S.  A. 


THIS   BOLT   DRIVER.i 

Drop  Forged  from  Bar  Steel,! 


Armstrong  Bros.  Tool  Co.,  uoiV:'v:°lie." 

1  1  3  N.  Francisco  Ave.,  CHICAGO.  U.  S.  A. 


Quality, 

Workmanship, 

Design 

all  the  best  and  bound  to 

suit    the    mc 

buyer. 


We  excel  in  QEAR  CUTTINQ. 

Special  attention  given  to  Break-do' 


The  Van  Dorn  S  Dutton  Co., 

Cleveland,  Ohio. 
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ACCURATELY  CUT 

METAL   GEARS 


THE 

NEW  PROCESS  RAW  HIDE  CO. 

SYRACUSE,  NEW  YORK 


WANTED- 

Machinists — Men  who  are  well  versed  on  recent  improved 
appliances,  tools  and  devices  for  facilitating,  duplicating 
and  expediating  the  construction  of  machines  and  their 
parts.  To  such  men  we  pay  $15000  per  month  salary. 
Address  X.Y.Z.  this  office. 

Look  over  the  daily  or  Machinists  papers,  and 
you  will  see  advertisements  similar  to  the  above. 
What  does  it  mean — it  "wants"  competent  Ma- 
chinists, men  who  know.  You  no  doubt  know 
many  men  who  are  filling  such  positions,  drawing 
good  pay  for  what  they  know.  Do  you  want  one 
of  these  good  positions  or  would  you  rather  drudge 
along  day  after  day,  doing  the  same  work  to-day  as 
yesterday  and  the  day  before  with  small  pay. 

Competent  Machinists  are  always  in  demand, 
and  large  salaries  awaiting  those  who  possess  an  ad- 
vanced knowledge  of  machinery.  We  can  qualify 
you — requires  only  a  few  moments  of  your  spare 
time  in  your  own  home  occasionally. 

Write  us  today,  mentioning  February  "  Machin- 
ery "  and  receive  FREE  our  200  page  hand-book, 
full  of  information,  and  describing  60  courses  in 
Enoifieeii/i^.  including  Machinists,  Tool  Making, 
Pattern  Making,  Die  Sinking,  Mechanical, 
Electrical,  Structural,  Civil,  Locomotive, 
Stationary,  flarine  Engineering,  Hechanical 
Drawing.  Heating,  Ventilating,  Plumbing, 
Architecture.  Alternating  Current  Work,  Cen- 
tral Station  Work,  Electric  Lighting.  Electric 
Railways,  Telephone  Practice,  Telegraphy, 
Textiles,  etc. 

American  School  of  Correspondence 

I  ;3325-33^Armour  A.ve.,  CHICAGO 

■^■^■^^^^■■H^H    M.\CHINERV,  Feb.,  iqo7'°.^^^^^^^^^^^H 


Gantt 
Furnaces. 

Size  "  B  "  particu- 
larly adapted 
for  heating 
modem  high 
speed  steels. 
The  small  side 
opening  is  for 
this  purpose 
and  tools  i)4" 
X  i"  in  size 
can  be  heated 
at  the  rate  of 
one  per  minute. 
With  the  side 
opening  closed 
the  furnace 
can  be  advan- 
tageously used 
for  small  drop 
forge  work. 


Send  for  catalog 
of  full  line. 


A.  P.WittemanflCo. 

I223-I22S  Spring  St., 
Philadelphia,  Pa. 

Boston  Office,  70  Kilby  St. 


Eastern  Selling  Agents 

Burgess  High  Speed  Steel, 

Burgess  Tool  Steel, 
Cyclops  Refined  Steel, 

Cyclops  Extra  Refined  Steel. 
Cvclops  Double  Extra  Steel. 

"Cyclops  Triple  Extra  Steel. 
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New  Process  RawHide 

IS   GREAT   STUFF 

Don't  you  think  so  yourself  when  the  teeth  of  a  New  Process 
Noiseless  Pinion  wear  down  as  shown  above  without  stripping. 
And  not  in  ordinary  service  either  but  on  an  electric  railway  motor 
where  the  service  is  unusually  severe.  There  is  no  rawhide  like 
New  Process  Rawhide. 

Get  ouy  booklet  telling  luliy. 

The  New  Process  Raw  Hide  Co. 

Syracuse,  Ne^r  York,  U.  S.  A. 


116 


MACHINERY. 


February,  1907. 


MANY  FIRMS  HAVE  FOUND  A 

"BrownHoist"  Locomotive  Crane 

the  most  profitable  tool  about  their  yards.     Equipped  with  grab  buckets  or  without. 


Mamufacturers 

of 

Hoisting 

Machinery 

for 

all 

Devices 


Manufacturers 

of 

Hoisting 

Machinery 

for 

all 

Devices 


We  icould  be  pleased  to  demonstrate  tlieir  utility  to  you. 


THe  Broi^n  Hoisting'  MacHinery  Company 

Office  and  'WorRs.  Cleveland.  OHio,  U.  S.  A. 

BRANCHES:  PITTSBURG  AND  NEW  YORK 


THE    SHAW    ELECTRIC    CRANE    CO, 


MANUFACTURERS  OF 


60-lon  Ele<aric  Tiaveling  Crane.  Subway  Power  Station.  Interborough  Rapid  Transit  Co..  New  York  City 


The 

Shaw 

Eledric 

Travehng 

Crane 

Awrarded  Grand  Prize 
at  World's  Fair, 
St.  Louis,  1904. 


MANNING.  MAXWELL  «  MOORE.  Inc..  Sole  Agents,  ^^1'-^  '^V'o  *r*k 

22-26  S.  Canal   St.,  Clncago.     721  Arch  St.,  Pliiladelphia.     128  Oliver  St.,  Boston.     Park  Blder.,  Pittsburgh.     Williamson  Bldg.,  Cleveland. 
Kirk  Bldg.,  Syracuse.    Woodward  Bldg.,  Birmingham,  Ala.     Frisco  Bldg.,  St.  Louis.     Tokiu.  Japan. 
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TRAVELING   CRANES 

AND 

ELECTRIC    HOISTS 

Awarded  GRAND  PRIZE  and  COLD  MEDAL  at  St.  Louis  Exposition. 

Pawling     $c     Harnischfeger,    Milwaukee,   Wis. 


CRANES 


ELECTRIC  ®.  HAND 

OPERATED  FROM   THE   FLOOR 


w^  • 


7 


I 


3  tons,  2  motors.    Hoist  and  Bridge  motion  by  power.    Troliey  motion  by  hand  chain. 

A  handy  crane  for  erecting  floors  in  machine  shops  and  for  all  service  where  loads 
are  to  be  handled  quickly  and  at  low  cost.  Made  with  one,  two  or  three  motors, 
for  power  hoist,  power  hoist  and  bridge  travel,  or  power  hoist,  bridge  and  trolley 
travel. 


MARIS   BROS. 


50tH  St.  and  Gray's  Ave., 


PHILADELPHIA,  PA. 


Manning,  Maxwell  &  Moore,  Inc.,  Agents,  New  York— Pittsburgh — Chicago—Boston— Cleveland. 


WRITE 

DETROIT   ENGINEERING    WORKS 

FOR 

Cranes,  Traveling  Hoists  and  Trolleys 

DETROIT,  MICHIGAN 
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SIM-PULL"? 

THE  COUNTERSHAFT 


MOSSBERG  WRENCH  CO.,  Central  Falls,  R.  I. 


.M 


It  doesn't  make  any  difference  where  our 

Endless  Polishini^  Belts 

are  used — on  wood  or  metal.  They  work 
equally  well  on  either.  It  is  an  economi- 
cal way  of  polishing.  If  you  will  look 
into  it,  you  will  be  interested  at  once. 

There  are  t^vo  features  of  our  ne-w 
catalogue  —  Endless  Selts  and 
Belt    PolisKing    macHines.      The 

latter  includes  20  or  more  Belt  Sanding 
and  Polishing  Machines.  You  should  cer- 
tainly write  us  and  let  us  send  you  a  copy 
now. 

L.    H.    GILMER    (Si    CO. 

504  A.rcK  St. 
PKiladelpHia,  Pa. 


A  ONE  MAN  MACHINE 

The  Franhlin 
Portable  Crane 
and  Hoist 


Don't  •■knock-off"  half  the  shop  force  to  move  a 
machine  or  a  heavy  casting — this  handy  crane  lifts 
anything  up  to  twotons  weiglit  and  only  requires  one 
man  to  operate  it.  A  time  saver  and  convenience  in 
any  plant,  a  necessity  wliere  there  is  no  permanent 
crane. 

Ten  standard  sizes.     Write  for  neu-  discounts. 

The  FranRlin  Portable  Crane 

and    Hoist   Co.,        FranRlin.  Pa. 


m 


An  Endless  Cotton  Belt 

has  advantages  that  leather,  canvas,  laced  or  otherwise  joined  belts  cannot  compete 
with,  and  the  best  belt  of  this  class  is  the  BROPHY  BELT. 

It  is  strong  in  every  fibre  of  the  cord  used  and  has  the  added  strength  of  its 
peculiar  weaving.  It  is  uniform  in  thickness,  light  in  proportion  to  its  strength,  will 
not  stretch,  will  not  rot,  curl  up,  nor  become  hard,  is  not  affected  by  heat,  oil  or 
water,  outwears  other  belts  twice  over,  and  developes  the  highest  efficiency. 

A  worry  saver,  a  money  maker  and  the  one  belt  for  high  speed  machinery. 

Tested  by  long  service  under  all  conditions  and  fully  guaranteed.    Send  for  book. 

Creamery  Belting  %  Supply  Co.,  Hin  sdale.  111. 
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NOKfflCRN 
CRANES! 


^ 


-^t 


Handle  j-.iur   material  with    f.ur   Klectric    Cranes  and 
Hoists  and   increase  your  profits.      Catalogue  free. 

Northern    Engineering  "WorRs, 

26  CKene  Street,  Detroit,  MicK.,  U.  S.  A. 


Ten  Reasons  why  you  want  the 

Peerless  Hoist 


Not  some  but  a//  working  parts 
are  inclosed  in  dust-proof  cases. 
This  prevents  wear  and  makes  it 
smooth  and  easy  running. 
Light  in  weight. 
It  is  noiseless  in  operation. 
It  lifts  quickly. 

The  load   is  sustained  by  a  fric- 
tion that  neither  jams  nor  slips. 
All  gears  are  Spur  Gears — made 
of  steel  with  cut  teeth. 
All  parts  are  interchangeable. 
Each  one  is  thoroughly  tested  and 
is  absolutely  safe. 
Sizes  from  1 .000  to  40,000  lbs. 
capacity. 
1  0.  Your  dealer  will  send  one  on  30 
days'   trial  -  we  know   you'll  be 
satisfied. 


EDWIN  HARRINGTON,  SON  k  CO. 

Incorporated 

PHILADELPHIA,   PA. 


A  Yale  &  Towne  Electric 
Hoist  for  Warehouse  Lifting 

This  shows  a  2-ton  Yale  &  Towne  Electric  Hoist 
on  a  trolley  for  installing  machinery  and  handling 
freight.  An  arrangement  of  this  kind  acts  as  an 
elevator  from  truck  or  car  either  inside  or  outside 
the  building,  and  places  the  machine  or  case  in  the 
far  corner  of  the  shop  or  on  the  car  if  being  shipped. 

The  single  hook  suspension  makes  a  very  flex- 
ible connection  so  that  a  dragging  lift  at  a  consid- 
erable angle  is  easily  accomplished. 

This  hoist  may  be  used  on  a  chain  block  trolley 
system  with  the  addition  of  simple  wiring. 

Send  for  mailing  card  which  shows  Yale  *  Towne 
Electric  Hoists  installed  in  machine  shop,  power 
plant,  foundry,  stone  plant,  ship  yard  and  bridge 
works. 

The  Yale  &  Towne  Mfg.  Co. 

9  MURRAY  STREET,  NEW  YORK 


120 


MACHINERY. 


February,  1907. 


^ 


THE 


Seneca  Falls  Mfg.  Co. 

330  AVATER    ST. 
SENECA    FALLS.    N.  Y..   U.   S.  A. 


Manufadlurers    of 


II 


12".    14".    16 

ENGINE     EATHE5 


Powerful — Heavy — Rigid — Built  on 
common  sense  lines  for  hard,  every-day 
service — profitable  service — and  to  meet 
most  severe  exactions.  Rapid — Accur- 
ate— Convenient — Durable. 

Described  in  Catalog  "  B  "— Send  for  it! 

We  also  make  g"  and  ii"  Engine  Lathes,  lo"  and 
12"  Speed  Lathes,  9"  Bench  Lathes,  10"  Wood  Turning 
Lathes,  Foot  Power  Lathes. 


14-in  X  6  ft.  £.ngine  LatKe.    AVeigHt  1620  lbs. 


The 

Knight 

Drilling 


and 


Milling 
Machine 


Well  built,  well  designed  and  adapted  for  a  great  va!let>' 
o(  drill  work  and  milling.      Table    can  be  accurately  set 
at  any  desired  angle.     Drill  Chuck,  Circular  Attachment. 
Swivel  Vise.  Drill  guide  and  drill  plate  furnished. 
Se^ritf  for  Catalog. 

W.  B.  Knight  Machinery  Co. 

2019  Lucas  .A.ve.,  St.  Louis,  Mo.,  U.  S.  A. 


THe   MARVEL 

Combined  Punch  and  Shear 

Built   LiKe  a  MacKine  Tool 


The  handiest  tool  ot  its  kind  for  tlie  machine 
shop.  Clips  bolts  and  rods  Irom  H  to  K  i°ch 
without  crushing  or  marring.  Cuts  up  to  5^  x  2 
inches  flat ;  cuts  angle  iron  up  to  Ji  x  2  x  2 
inches.  It  punches  3^  hole  in  35-inch  iron  and 
I,  hole  in  "i-inch  iron.  The  MARVEL,  op- 
erates on  the  double  lever  system,  making  it 
quick  and  fast  on  light  work  and  doubly'  pow- 
erful on  heavy  work.  Made  of 
malleable  iron  :  blades,  punches 
and  dies  of  the  best  steel.  All 
parts  interchangeable.  Equipped 


th 


without  iron 


rite  jor  Circular  and 

pf    this    and    other 

and  operated  Punches  and 


ARHSTRONO- 

BLU.T  nra.  co, 

1 13  N,  Francisco 

Ave. 
Chicago.  U.  S.  A. 


A   Stow  Flexible   Shaft 

SKould    Form   Part  of  Your  Labor   Saving   Ectuipment 

A  Stow  run  by  a  General  Electric  Co.'s  Motor  will  do  Drilling,  Ream- 
ing, Tapping  or  Grinding  easily,  quickly  and  profitably. 

STOW  FLEXIBLE  SHAFT  CO.,  *=''"°*^'A'iLAl>lt:^?i*rArr>t  **'"**'' 


Machine  Screw  Taps 


Qualitx  Accuracy 

Guaranteed 


BAY  STATE  TAP   CSl  DIE  COMPANY, 


Mansfield,  Mass. 
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Standard 
Eriig'ine  I^atHes 


16  to  24  inch  S'wing 

Built  by 

Greaves,  Klusman  ^  Co. 

S.  E.  Cor.  Cook  &  Alfred  Sts. 
CINCINNATI.  OHIO.  U.  S.  A. 


Also  Builders  of 

Pattern  Hakers'  Lathes  and  Hachln- 

ery  and  Hetal  Spinners'  Lathes. 


The  Cut- 
Meier 


isindispensable  to 
the     shop    where 
Milling  Machines, 
Planers,  Lathes 
or  Drills  are  used. 
Indicates  instant- 
ly the  exact  cut- 
ting speed  of  any 
machine   tool    in 
feet  per  minute- 
no  watch  required,  n< 
work— just    definite, 
information  on  a  subject  that 
profitable  manufacture. 

Catalogue  sent  promptlv  on  reauesi. 

WARNER   INSTRUMENT   CO, 

56-59  Roosevelt  Ave.  BELOIT.  WIS. 

1781   Broadway,  New  York         143  Federal  St..  Boston 


Iculations,  no  guess 
rcurate,  immediate 
vital   to 


SPECIAL   MACHINERY 

And  Machines  Built  on  Contract. 

Jigs  and  Fixtures,  Punches,  Dies,  general  machine 
work.  Fifteen  years  experience  on  work  of  this 
character.  Send  blue  prints  and  let  me  estimate 
on  your  work— it's  money  saved. 

CHAS.  S.  DEXTER 
30  Railroad  St.,  Attleboro,  Mass. 


Made 


1  Di! 


Roughing  and  Finishing 

Allow  of  the  finest 
adjustment  to  %" 

New  1906  Catalogue 

Just  out 

R.  M.  CLOUCH 

TOLLAND,  CONN. 


No  GapS-^>. 

No  Raising-blocks 

OR    ANY    OF    THOSE    OTHER    "ONE-HORSE"    APPLIANCES 


nl  DOUBLE-SPINDLE  LATHE— 26.48.liich  Swing 


The  Lathe  that'll  do  everything  you'd  like  to  have  YOUR 
Lathe  do  is  McCABE'S  "2-in-r'  DOUBLE-SPINDLE— 
and  we  can  prove  it.  Ev'ry  time  we're  given  a  chance, 
we've  sold  a  Lathe. 

The  "two  ways"  it  has — one  for  handling  all  your  big 
work — the  other  for  your  smaller  jobs — ^just  like  two  differ- 
ent size  Lathes  would — give  it  a  "working  balance"  in  its 
favor. 

And  they're  dollars  less  than  the  "ordinary"  big  Lathe. 
Will  you  get  the  Lathe  all  the  shops  in  your  line  are  using 
now — 600  altogether — or  don't  you  care  ? 

J.    J.     McCABE 

"TKe  Double-spindle  LatKe  Man" 

14  Dey  Street  NEW^   YORK    CITY 

FOREIGN  AGENTS  :  Chas.  Churchill  &  Co.,  London.  Birmingham,  Manchester  and  Glas- 
gow. R.  A.  Hervpy.  Sydney,  N  S.  W.,  Sole  Agent  for  Australasia.  F.  W.  Home,  Yoko- 
hama, Japan. 


NEW  HAVEN  MFG.  COMPANY, 

NEW  HAVEN,  CONN. 


MANUFACTURERS  OP 

SLOTTERS,       PLANERS, 

LATHES,    DRILLS, 

ETC. 
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POOLE'S  POWERFUL  BORING  MILLS 

Are  eminently  adapted  for  new  high  speed  steels.  There  is  strength 
to  withstand  the  heaviest  strains  and  power  to  handle  the  heaviest  work. 
They  are  rapid  and  accurate,  have  every  convenience  for  easy  operation, 
and  are  especially  compact.  The  cone  pulley  is  located  between  the 
uprights;  all  gears  are  enclosed;  cross-rail,  cross-heads  and  tool  bars  have 
power  traverse.    6,  7,  8  and  1 0-f  t.  sizes.    Write  for  prices  and  particulars. 

THE  J.  MORTON  POOLE  COMPANY,  WILMINGTON,  DEL. 

.•)^<'«/^— Prentiss  Tool  and  Supplv  Co..  115  Liberty  St.,  New  York,  145  Oliver  St.,  Boston. 
507  D.  S.  Morgan  Bldg.,  Buffalo.  Hill.  Clarke  &  Co.,  Chicago.  W.  C.  Johnson  &  Sons  Mchy. 
Co.,  St.  Louis.    Tatum  &  Bowen.  San  Francisco. 


A  SMALL  DRILL  IN  A  BIG  DRILL  PRESS 

is  very  handy  sometimes,  but  there's  lots  of  trouble  when  you  try  to  get  it  up  to  speed. 

The  Graham  Drill  Speeder  (Patented) 

is  an  up-to-date  device  for  the  remedy  of  this  evil,  saves  time  and  helps  things  along  gen- 
ercJly.     It  can  be  applied  to  any  upright  or  radial  drill,  giving  small  drills  their  proper 
speeds,  with  sensitive  feed  and  safety  frictions. 
h  is  first-class  in  design,  material  and  work- 
manship,   and    has    been    thoroughly    tested 

to  insure  efficient  and  easy  operation. 

With  the  Speeder  you  not  only  have 

the  proper  speed  for  the  tocl,  but  Ccm 

drill  with  perfect  safety,  because  the 

sensitive   handle   and   thumb   nuts  on 

fibre  frictions  give  you  exact  knowledge 

of  what  the  drill  is  doing. 

Two  sizes. 

Write  for  circulars. 


We  also  make 

Graham 


the 


JIC  VISE 

for  plain  and  duplicate  drilling. 


Section  of  No.  2  Speeder. 


The  Graham  Manufacturing  Company,  Providence,  R.  I. 


PROMPT 
DELIVERIES 

Specialties  exclusively 
and     To     Order     Only 

Forgings,  Stampings,  Machined  or 

Turned  Parts,  etc. 
SPECIAL   DROP   FORGINGS 

From  Self-Hardening  Tool  or  Machinery  Steels 
FORGING    AND    PRESS    DIES.      SMALL    DIFFICULT  WORK    SOLICITED 

NATIONAL  TOOL    ®.    STAMPING    COMPANY,  PhiladelpKia,  Pa. 
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PRATT  CHUCKS 

Are  first  of  all  the  drill  holders  of  tfie  day.      They  are  so  constructed  that  the 
drill,  or  other  tool  you  may  be  using,  cannot  slip  under  any  circumstances. 

With  a  Pratt  Chuck  all  attention  can  be  given  to  the  speed  and  accuracy 
of  the  work,  with  no  fear  of  an  accident  from 
the  tool  slipping  or  working  loose. 

Next,  the  Pratt  Chuck  preserves  the 
the  shank  of  the  drill;  the  grip  is  the  firmest, 
but  it  leaves  the  shank  of  the  tool  clean  and 
unmarred — another  advantage  of  construc- 
tion. 

More  than  this,  the  chucks  are  of  such 
simple  design  that  they  do  not  get  oui  of 
order,  and  all  wearing  parts  being  of  care- 
fully tempered  tool  steel,  they  are  practi- 
cally indestructible. 


Our  booklet  gives  full  description — sent  on  request. 

THe  Pratt  CHucK  Company 


European  Agents 


FRANKFORT,  NEMT  YORK 

Sonnenthal  &  Co.,  85  Queen  Victoria  St.,  London,  Eng. 


NATIONAL    DRILL    CHUCKS 

HAVE    NO    EQUAL 


National  Tap  Holding  Chuck 


The  National  Drill  Chuck 

MADE   ENTIRELY  OF  STEEL 

It  is  different  from  others  in  con- 
struction. Has  positive  drive;  is 
perfectly  balanced,  and  suited  for 
high  speed  as  well  as  heav}'  work. 
A  sai'e*"  of  time  and  drills. 
Strongest  grip. 


ONEIDA  NATIONAL  CHUCK  CO.,  Oneida,  N.  Y. 


,  Church  Gal< 


OlnumJ 


You've  29  years'  evidence  of  Almond 
durability— not  merely  our  word  for  it. 

T.  R.  Almond  Mfg.  Co. 

83  WasKington  St.,  BrooKlj'n 


Radial  Ring' 
Bearing's 

"NOISELESS" 


Bantam 
Anti-Friction  Co. 

Bantam,  Conn. 


The  Elgin  Tool  Works 


Builders  of 


Light,  High  Grade  Machinery  and  Tools 
Watch  Machinery  a  Specialty 


ELGIN, 


ILLINOIS 
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We  Ask  your  Consideration  of  the  following 
Advantages  of  the  Detroit  or  Graham  Chuck 


Eliminates  all  danger  of  the  drill  or  other  tool  slipping.  A  single  turn  of 
the  sleeve  tightens  or  releases  the  drill  without  recourse  to  wrench  or  other 
tools.  The  chuck  fits  the  spindle  of  any  drill  press  or  lathe,  and  one  chuck 
holds  a  complete  range  of  sizes  of  drills,  taps,  reajuers,  etc.,  from  0  to  2'^  inches. 

Doesn't  this  show  cause  why  you  need  the  Graham  Chuck  and  the  grooved 
skank  system  of  tools  in  your  business  ? 

The  Graham  is  the  original  chuck,  and  has  stood  that  best  ot  tests*^ 
time.     Imitated  but  never  equalled.    Write  for  Catalogue  No.  12. 

DETROIT  TWIST  DRILL  CO.,  2  i  st  and  Porter  Sts.,  Detroit,  Mich. 

Manufacturers  of  all  kinds  of  Twist  Drills,  Reamers  and  Special  Tools. 


r^ID  you  notice  cut  of  Universal 
Chuck  with  Patent  Reversible 
Jaws  shown  in  December  issue  ? 
Above  cut  shows  back  \iew  of  Com- 
bination Chuck  which  can  be  used 
either  universally  or  independently. 
Write  for  "1906   Price  Lift." 


THE   SKINNER  CHUCK  CO. 

Fadlory,  New  Britain,  Conn.,  U.  S.  A. 
New  York  Office,  94  Reade  St. 


Do  it  the  "Modern"  Way 

and  save  money.  The  Modern  Tapping  Attachment 
saves  time  and  labor  in  drilling  and  tapping,  is  adapted 
for  use  on  any  machine  having  vertical  spindles,  re- 
quires no  reverse  belts,  stops  automatically  at  any 
desired  depth  of  hole.  Will  tap  holes  from 
I  to  45  threads  in  depth,  each  degree  on 
dial  of  gauge  marking  one  thread  or  one 
turn  of  the  tap.  Invaluable  for  successive 
operations  without  removing  the  work. 

Tell  us  the  class  of  work  you  are  doing 
and  size  of  drill  spindle  and  we  shall  be 
glad  to  send  this  attachment  on  trial. 

Also  manufacturers  of  Chaser  Grinders,  Self-Ofenirig 
Die  Heads,  Solid  Dies,  Tap  and  Die  Holders. 

The  Modern  Tool  Co.,  Erie,  Pa. 

Agents— The  Prentiss  Tool  and  Supply  Co.,  115  Liberty  St., 
New  York.  Frank  H.  Czamiecki  Co.,  335  Fifth  .-^ve.,  Pittsburg, 
Pa.  O.  L.  Packard  Machinery  Co.,  34  b.  Canal  St.,  Chicago,  III., 
Milwaukee,  Wis.  C.  W.  Burton.  Griffiths  ,S:  Co.,  London,  Ene. 
J.  Lambercier  &  Co  ,  Geneva,  Switzerland.  Chandler  &  Far- 
quhar,  34  Federal  St.,  Boston,  Mass. 


Do  you 
know 

they  are  at  hand, 
whether  you  are  a 
builder  of  Machine 
Tools  or  only  mean  to 
add  to  your  equip- 
ment? Will  you  re- 
member if  you  know ! 


Forged  Tool  Post! 


Forged  Tool  Post  Wtdgts 


Forged  Tool  Post  Rings 


J.  H.  Williams  &  Co. 

Superior  Drop-forgings 

Brooklyn  New  York 

Store  in  Chicago  too 


THE  SCHWEROTLE  STAMP  CO 


BRIDGEPORT,  CONN. 


February,  1907. 
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You'll  soon  notice  the  Difference  in  Output  and  Profit 

When  the  Style  D  Screw  Cutting  Die  Head  takes  the  place  of  solid  dies  in 
your  screw  machines.  These  Die  Heads  are  adapted  to  cut  any  size  or  style 
of  thread,  right  or  left  hand,  and  the  length  of  thread  is  limited  only  by  the 
travel  of  the  turret  slide.  They  are  very  rapid, 
insuring  the  maximum  output,  open  automatic- 
ally at  the  end  of  cut,  thus  averting  danger  of 
spoiled  work  and  saving  the  time  usually  waSed 
in  running  back  over  finished  threads.  They 
are  well  made,  durable  and  can  be  furnished 
in  a  great  variety  of  sizes.  We  shall  be  glad 
to  answer  any  questions  or  submit  an  estimate 
of  suitable  outfit  of  tools  on  receipt  of  sample, 
or  drawings  showing  work  you  are  doing. 

The  Geometric  Tool  Company,  (^mrdU^)  New  Haven,  Conn.,  U.  S.  A. 

Foreign  Agen/s—Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Olasgow,  Xewcastle-on-Tvne.    Alfred  H.  Schutte,  Cologne, 
Brussels,  Liege.  Paris,  Milan,  Bilbao.     Schuchardt  &  Schutte,  Vienna,  St.  Petersburg,  Stockholm,  Berlin. 


THE 


Safety  Drill  &  Tap  Holder 

is  the  only  attachment  for  the  purpose  that  g^ivec 
universal  satisfaction,  and  is 

UNEQUALLED  in  Efficiency, 
Convenience,  Rapidity, 
Accuracy  and  Simplicity. 

Nothing  to  Break  or  get  out  of  Order.    Made  iv 
4  sizes,  covering  from  o  to  aj^  in.  diameter. 

The  Beaman  &  Smith  Co.,  Providence,  R.  I,  U.  S.  A. 

New  Chuck.  Heavy  Universal,  Three  Jaws 


18  INCH  AND   UPMTARDS. 


Send  for 
complete  Catalogue* 


Made  with  either  three  or  fotrr  Jaws. 

Possesses  unusual  Power,  Rigidity  Weight  and 
Strength. 

Built     to     withstand     the 
severest  strain. 

Corresponds  with  Modem 
Machine  Tools. 

We  are  Specialists,  and 
make  notliing  but  Chucks. 


The  £.  Horton 
*&  Son  Company, 

Windsor  Ucks,  Coin.,  U.S.A. 


NoWeak  Places 

,  Reid 
,f    Drill 
Chuck. 


One  part  is  as  strong  as  another.  Out- 
wears any  other  kind  of  chuck.  Made 
right  and  sold  at  the  right  price.  Circulars 
and  price  list  mailed  on  request. 

R.  H.  BROWN  (SL  CO. 

ticMv  Haven,  Conn. 


The 
Cushman  Chuck  Co. 

HARTFORD,  CONN.,   U.   S.  A. 

Manufacturers  of 

Lathe  and  Drill  Chncks 

Catalogue  Free 


If  you  want  the  best  Lathe  and  Drill  Chucks— buy  Westcott's 

Little  Giant  Auxiliary  Screw  Drill  Chucks,  Little  Giant 
Double  Grip  Drill  Chucks,  Little  Giant  Improved  Drill 
Chucks,  Oneida  Drill  Chucks,  Spur  Geared  Scroll  Combina- 
tion Lathe  Chucks,  Scroll  Combination  Lathe  Chucks,  Geared 
Combination  Lathe  Chucks.  Geared  L^niversal  Lathe  Chucks, 
Spur  Geared  Scroll  Universal  Lathe  Chucks,  IXL  Independ- 
ent Lathe  Chucks,  Cutting-off  Chucks. 

Strongest  Grip,  Greatest  Capacity, 
Great  Durability,  Accurate. 

WESTCOTT  CHUCK  CO.,  Oneida,  N.Y., U.S.A. 

Lathe  Chuck.  Ask  for  catalogue  in  English,  French.  Spanish  or  German. 


Little  Giant 
Auxiliary  Screw 
Drill  Chuck. 
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Are  there  not  other  good  grinding  wheels  besides  Abrasive? 

Oh  yes,  lots  of  them;  but  vou  must  remember  Abrasive  wheels 
don't  merely  prind.thev  "cut  "  You'll  best  understand  the  meaning 
of  that  word  in  connection  with  ABRASIVE  by  getting  one  on  trial. 

Abrasive  Material  Companv,  Philadelphia,  Pa. 

Westeev  Beasch  :  154  West  Rsndolph  St..  Chicago.  111. 
E.  soiinetithal.  Jr.,  Berlin.     Wilt.  Sonoesson  i  Co.,  Malmo  aod  Copenhagen.     Saeliely  I_-na<a,  Budapest. 


t^MMfisfm^mm^mm^m^mM}£%ii'.m^^m 


VViiy  not  use  the  abrasive  wheel 
best  suited  to  your  work? 

Sterling  Emery  and 
Corundum  Wheels 

Are  made  in  every  grade  from  the 
finest  to  the  coarsest. 

SAFE  RAPID  EFFICIENT 

Write  for  Catatogae* 

STERLING  EMERY  WHEEL  MFG.  CO. 

Factories  and  Offices.  TIFFIN,  OHIO 

BRANCHES:  New  York  House,  45  Vesey  St.  Chicago 
House.  30-^  So  Caaai  St.  San  Francisco  House, 
31-23  Fremuot  St. 


DRY  GRINDER  one  end, 

IMPROVED  TOOL 

GRINDER  the  other. 

Thoroughly  practical,  saves  space, 
saves  money. 

Further  details  by  mail. 

The  Bridgeport  Safety  Emery 
Wheel  Co.,  Inc., 

BRIDGEPORT,  CONN.,  U.  S.  A. 


The  Sherman  Emery  Wheel  Dresser 

THE    BEST    ,^ECHANICAL    DRESSER   HADE 


5ent  on  fifteen  davs' 


Pat. 
CORRUGATIONS 
trial.    Write  for  circular. 


othe 


the 


.-Ml  wearing  parts  are 
harp  as  the  corrugated 


Cuts  faster  and  lasts  longer  than 
hardened     Cutters  made  of  tool  steel  tempered 
face  reiuains  the  same  until  worn  out. 

Price  $1.50  with  extra  set  of  cutters.    Cutters  IS  cts.  set;  Per  doz.  sets.  SI. SO. 

Sherman  Manufacturing  Co.,  Detroit^  m^ch.VuTs^a: 


IS   A    SPECIAL   ADVANTAGE 

Peculiar  to 

Milwaukee  Wet  Tool  Grinders 

A  pressure  of  the  foot  treadle  operates  the 
blower  and  forces  a  spray  of  clean  water 
a^-ainst  the  stone— ami -unt  of  water  regu- 
lated and  controlled  by  the  operator. 

Other  good  points  wed  like  to  tell  you. 

LUTTER  &  GIES,  nilwaukee.Wis. 


THE  NEY  PRECISION 
DISK  GRINDER 


M acHines  in  stocK 
New   bulletin  just  otit 

R.  W.  Ney,  Kingston,  N.  Y. 


An   Absolute    Level 
in  Ten  Seconds 


Bowsher's 
Patent  BalancingWay 

Is  tHe  New  "Viay 

Made  in  3  sizes  and  stvles.  for  bench  and 
floor  use.  Ways  chilled  and  ground, 
spirit  levels  attached. 

CircaUr  "BW"  for  details. 

^he    N.    P.    BO-WSHER    CO. 

SoutK    Bend.   Ind. 


HALF    PRICE    ON    ONE    SAMPLE 

—  TO    SHOW    WHY    WE    DESERVE    YOUR    BUSINESS  " 

Hampden    Corundum    Wheel    Co.,    »Spring'field,    Mass. 
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Two  Valuable   Qualities 

IN   ANY  GRINDING  WHEEL  ARE 

Speed  and  Durability 


The^e  qualities  are  paramount  in  our  "Vitrified 
Wheels  and  have  made  them  deservedly  popular 
with  users  of  abrasive  wheels.  The  material  used 
is  a  crystal  corundum,  guaranteed  95- per  cent  pure, 
the  method  of  manufacture  is  by  the  vitrified  pro- 
cess, and  the  result  a  fast  cutting,  long  wearing 
wheel  which  will  not  glaze,  will  not  heat  nor  draw 
the  temper  of  the  tool  being  ground,  and  which 
has  not  a  particle  of  non-cutting  matter  in  its 
whole  make-up. 

50  per  cent,  great- 
er efficiency  than 
other  abrasive 
wheels. 

A  trial  solicited. 

The  Vitrified 
Wheel  Co. 

Westlield,  Mass. 


Emery 

Wheels 

and 

Grinding 

Machinery 


Write  for 
Illustrated  CataloE 


Foreign  .Agents: 

Pfeil  &  Co.,  London, 

F.  Lowener,  Copenhagen,  Stockholm. 

Adler  &  Eisenchitz,  Milan,  Italy. 

De  Fries  &  Co.,  Act.  Ges.,  Berlin  and  Dusseldorf. 


The  Safety    Emery   Wheel  Company 

Springfield.  OKio,  U.  S.  A.. 


"Economo"  Emery  Wheel  Dressers 


Length 


Shorter  lengths  on  application, 

"COMBINATION"  ,M-de   »>.  a,,^al,,asive    nearly_ 


iliamond     Wi 


3^  X^ilSP^     uT.dum.      The    -  Combinalion  •■ 


;  the  roughing   dn 
placed  ill  the  "handle  end"  of 
the  ■■  Ecoiioino".     The  cutters  of 

the  "Combination"  are   made   of  "Crucible"   steel   and   excel  Jn  wear   and 

efficiency  any  dresser  heretofore  made. 

INTERNATIONAL  SPECIALTY  CO.,  363  Holden  Ave.,  Detroit,  Micli. 


TOOL   ROOM   ECONOMY:- 

The  Use  of  Diamo-Carbo  Emery  Wheel  Dressers, 

The  Diamo-Carbo  Dresser  is  the  only  satisfactory 
substitute  for  the  black  diamond.  Permits  you  to  true 
and  shape  your  wheels  just  the  same  as  with  the  more 
expensive  device,  and  is  adapted  for  use  on  all  tool 
grindine:  wheels.  The  hardest  abrasive  known;  wears 
indefinitely ;  cannot  ?fet  lost  or  broken  and  will  not  injure 
the  edges  of  the  most  delicate  wheels. 

Made  in  three  lengths  :  H  ',  HI"  and  12"  respectively. 

TeU  us  which  lenglh  is  best  suited  Jor  your  needs,  and  let  us  send  a  Dresser 
on  ten  days'  trial.    Booklet  and  testimonials  for  the  asking: 

DESMOND-STEPHAN  MFC.  COMPANY,  Urbana,  Ohio 


1 0  Days  for  Delivery 

OF  A-- 

Standard  Bolt  Cutter 


//  yo 


to 


nachii 


stop  the  aivful 
waste  of  time 
and  money  in- 
volved in  cut- 
ting  threads 
on  a  lathe,  by 
hand  or  on 
a  non-opening 
e,  we  will  ship  you  a  single, 
doable  or  triple-head  Standard  Bolt  Cutter 
for  threading  bolts,  rods  or  pipes  of  any 
size  up  to  4  inches  on  ten  days'  notice.  No't 
only  that,  but  if  it  does  not  work  at  the 
speed  we  claim  and  cut  as  .good  threads  as 
any  lathe  we  will  take  it  back  tree  of  charge 
to  vou  after  Ihirtv  days'  trial. 

A  skilled  machinist  is  not  required  to 
operate  a  Standard  Bolt  Cutter;  anv  boy 
or  handy  man  can  easily  look  after  a  three'- 
head  machine,  and.  as  each  head  has  32 
cutting  points  working  at  once,  he  can  do 
too  times  as  much  tuork  as  the  best  machin- 
ist on  a  lathe. 

The  head  in  which  the  dies  are  held,  of 
a  Standard,  is  different  from  that  of  any 
other  opening-die  machine  that  5-0U  may 
ha\'e  seen. 

Send  for  Circul.\r  "M." 

The  Standard    Machinery  Co., 

•BOWLING  GREEN.  OHIO. 


STAR      CORUNDUM      WHEEL      CO.,       LTD. 

DETROIT,     MICHIGAN.     U.  S-  A. 

CORUNDUM     AND     EMERY     WHEELS.     OIL    STONES,     GRINDING     MACHINERY.     ETC. 
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SECOND-HAND  TODLS. 


ILATHES.. 


9x4   C.   B.   Barnes. 
11x4  Foot   &   Power, 
speed. 

15  X  6  Speed,  Blais- 
dell. 

16  X  6  Speed.   Fitch- 
burg. 

16  X  10  Hand    Lathe. 

20  X  12  Hand    Lathe. 
24x12  Hand    Lathe. 

13x6  R.  &  F.,   Blais- 
dell. 

14x5  C.    B.    Reed, 
good  as  new. 

14  x6  Plain    Rest. 
Ashton  Hand. 

14  X  6  R.   F.,   Blais- 
dell. 

16  X  6  Plain    Rest, 
Blaisdell. 

16  X  6  Plain.    Flather. 

16  X  6  C.   R..  Reed. 

16x6  C.   R.,   Fitch- 
burg. 

16x6  C.   R.  &  T., 
Fitchburg. 

18x8  C.   R..   Fitch- 
burg. 


18  X  8  Plain,    Flather. 

IS  X  8  C.   R.,   Mc- 
Mahon  &  Carver. 

18  X  8   Plain.    Wright 
&  Powell. 

18  X  10  Plain.    Wright 
&  Powell. 

18  X  12   Plain.   Niles. 

20  s  12  E.   F.,   Fitch- 
burg. 

22  X  S   Plain.   Xiles. 

24  X  12  Swivel.    Ames. 

24  X  14  C.    K.,    Niles. 

24  X  12  Plain,    L.    W. 
Pond. 

26  X  14  Plain.    L.    W. 
Pond. 

26  X  17   Plain.   Pond. 

30-36x17   C.    R.,   Fer- 
ris &   Miles. 

40  X  10  Plain. 
Stearns. 

50  X  30  C.    R.,   Tri. 
Grd..    Pond. 

21-48x3   Can   Chuck 
&  Bor..   Harrington. 

35  ft.   Pit.   Xiles. 

50  in.   Pulley.   Xiles. 


RAILROAD  TOOLS. 


36   in.   Carwheel 

Borer, 
No.  2  Double  Axle 

Lathe,    Xiles. 
150  Ton  Wheel  Press, 

Niles. 


Bement    Double    Axle 

Lathe. 
7Vi    Bement   Double 

Cutting-Off   &   Cent. 

Mch. 


SCREW  MACHINES  AND  TURRET  LATHES. 

n.  1   Plain  B.  &  S. 


Xo.   0   P.  &  W.    Wire 

Feed. 
Xo.    2    P.    &    W.    Wire 

Feed. 
■5    X    414    Xew    Model 

P.  &  W. 
1  X  10  Xew  Model  P. 

&  W. 
5   Xn.    1    Bardons   & 

Oliver   Auto.   Ck. 

Turret   Machines. 


17x17x2  Crank. 
Whitcomb. 

17x17x4    Geared. 
Whitcomb. 

20  X  20x4  X.    T. 
Steam  Ens.  Co. 

'25  X  25  X  7   Harring- 
ton. 

26  X  26  X  6  Pond  Mch. 
Tool  Co. 

30  X  30  X  7    Fitchburg. 


9  in.  Traverse  Head. 

Sellers. 
12  in.  Traverse  Head. 

Bement. 
14  in.  Traverse  Head. 

Bement. 


10  In.  Bench. 

2-Spindle   Henry  & 
Wright.    Sensitive. 

2-Sp.  Si.gourney  Sen- 
sitive. 

10  in.   2-sp.   Slate, 
Sensitive. 

10-ln.    3sp.    Slate. 
Sensitive. 

3  Sp.   Sigourney  Sen- 
sitive. 

14   in.    3-sp.   Gang, 
Hendey. 

14    in.    4-sp.    Gang. 
Garvin. 

17    in.    4-sp.   Gang. 
J.  &  L. 


%   in.  Plain  B.  &  S. 
Xo.   2^   in.   Plain 

Auto.,   Cleveland. 
24   in.  Turret   I.athe, 

Conradson. 
28   in.   Turret   Lathe, 

Gisholt. 


30  X  28  X  8  Harring- 
ton, 2.   hds. 

36x36x20  Sellers. 

48  X  48  X  9   Hewes  & 
Philips,   1    hd. 

48  x48  x30  Fair- 
banks. 

78x72x24    Bement. 
3  hds. 

84  X  48  X  20    Hewes 
Philips,   2  hds. 


15   in.    Friction    Head. 

Hendey. 
20  in.  Crank.  Jnens-t. 
18  in.  Double  Head. 

Cincinnati. 
IS  in.  Traverse  Head. 

Fitchburg. 


6-Sp.    Foote-Burt    Sen- 
sitive. 

24  in.  Sliding  Head. 
Wheeler. 

21?.    (t.   Semi-radial. 
Hilles  &  .Tones. 

4  ft.   Semi-radial. 
Hilles   &   Jones. 

5  ft.    Semi-radial. 
Barr. 

7  ft.  6  In.  No. 

versal,  Niles. 
2-Sn.    Adiustable. 

Foote-Burt. 
3-Sn.   Ad.iustable, 

Foote-Burt, 

6  Sp.   Turret,   Quint, 


MISCELLANEOUS. 


rni- 


MILLING  MACHINES. 


Xo.    10    Kempsmirh 

Hand   Miller. 
•Garvin    Hand   Miller. 
Xo.  1   Univ.,  Garvin. 
Xo.  0  Plain. 


Xo.  3  P'niu.   LeBlond. 
Index    Miller,    Brain- 


BORING  MACHINES. 


Horizontal    Boring 

Head, 
»   in.   bar  Horizontal 

Bor.  &  Drill.  Mch. 


96  in.  X  10  ft.  Cylin- 
der,  Stearns. 

36    in.    Turret    Verti- 
cal, B,  &  S. 


Polishing  Machines, 

24  in.  Tool  Grinder, 
Barnes. 

Large    Power   Arbor 
Press. 

Xo.  4   Press.   Stiles. 

Xo.  1  Cold  Saw,  Xew- 
ton,    16   in    I-beams. 

Xo.  2  Cold  Saw,  New- 
ton,   51 2    in.   stork 

1  in.   Capacitv,   7  in. 
Throat    Horiz. 
Punch. 

1^-1    in.    4-Spindle 
Acme   Xut  Tapper. 

2  in.  Pipe  Machine. 


Garvin   Profiler. 

Hand   Screw   Press. 

"2-Sp.    Centering    Mch., 
Whiton. 

No.    1    Univ.    Grinder, 
B,   &  S,  ■ 

Xo.    2   Univ.    Grind. 
Mtr.  Dr.,  110  V. 

9  in.   Slotter,   Xiles. 

1   in.  X  16  ft.   Plate 
Bending  Rolls. 

5    HP.    110   V.    Motor, 
Con.    Speed. 

7%    HP.   110  V.   Mo- 
tor,  Con,   Speed. 


Miscellaneous  Department, 

Niles-Bement-Pond  Company, 

I  I  I  Broadway,  New  York. 


BEAUDRYPOWER  HAMMEF 
FOR  SALE  CHEAP. 

Diameter  of  Driving  Pulley,  17";  Face,  4";  LIS 
of  Hammer,  8".  Practically  new.  Will  sell  cheal 
if  sold  at  once.    Address,  | 

Leidecker  Tool  Company, 

Marietta,  Ohio,  U.  S.  A. 


SECONDHAND 
MOTORS  oymTmos 

We  carry  a  stock  of  700  Machines. 

All  finished  like  new  and    fully  yuaian- 

iccd.  Low  prices  and  immcdidie  dcIivciA' 

Guarantee   Electric  Co-,  Chicaiio 


FIRST-CLASS  SECOND-HAND  TOOLS  FOR 


BORING  MILLS. 

1 — 64"  Xiles,  two  heads. 
RADIAL  DRILLS. 

1 — 5'  Bickford. 


LATHES. 

16  X  6   Pratt  &   Whitnev. 

14  X  6  Fitchburg. 

21  X  16  Lodge   &   Davis. 

38  X  16  H.  C.  Fish. 

42  X  14  Niles   Triple   Gear. 


1—4'   Belts 

2  —  36"  Bickford. 

3 — 4'  Bickford  Improved. 

HAMMERS. 
1 — 75-lb.  Scranton  Power. 
1 — 20ii-ib,    Mossberg    &    Gran- 
ville. .      , 

1 — 250-lb.   Reserve,   belt   drop,    i 36  x  Sii  x  W  Gl 

1-SoO-lb.  Bell.  ■,_g8   s:  48   X  16 


MILLING  MACHINES. 

:o.  7  Becker-Brainard. 
pan  and  pump. 


PLANERS. 

2 — 16"  Crank  Planers. 

1 — 24  X  24  X  6'  Pond,  1  head. 

1 — :36x  30  xlir  Fitchburg,  2  heads 
ion,  1  head. 
National,   1 


head. 
-48 


48    X    12'  Powell.    2 


QUICK  DELIVERY. 

TURRET  LATHES. 

— 22"  Bardons  &  Oliver  Back 
Geared  Universal  Monitor 
MISCELLANEOUS. 
— 24"      Gould     &     Eberhardt 

Regular  Shaper. 
1  — Gisholt       Universal       Tool 

Grinder. 
— Xational  Surface  Grinder. 
2"    Pratt    &    Whitney    Cut- 
ting-off  Machine. 
20"  Blade  Cold  Saw. 
Dallett   Portable  Drills. 
Lodge    &    Davis    Chucking 

Lathe. 
No.  71;,   Diamond  Grinder. 
311"      Double      Wheel      Wet 
Grinder. 


Photographs  and  full  information  sent  on  reqaesr. 


707-715  Lakeside  Ave.,  Cleveland,  O,  1I125  Majestic  Bldg.,  Detroit  Branch. 

1014  First  National  Bank  Bldg..  Cincinnati  Branch. 


Complete  Modern 
Machine  Shop  for  Sale 

SEND   FOR   DETAIL   LIST 
Also  for  Immediate  Delivery 

L.A.THES 

T2'  X  .54  ■  Davis  Trip.  Grd. 

-to'  raised  47  '  x  26'  Lowell  Trip.  Grd. 

i'2  '  X  V2'  Putnam. 

•28"  x20'  Blaisdell. 

36"  X  12'  Grant  &  Bogart. 

PLANERS. 
T2"-64'  x27'  Fitchburg.  Four  (4)  Heads. 
54'-54"  s  lo'  Sellers.  Three  (3)  Heads. 
42'-42"  X  18'  Fitchburg. 
36-36  ■  xlO'  Bement. 
30-30'  X  12  Bement. 

H.^MMERS. 
800-lb.  Bement -Miles. 
6.50-lb.  Bement. 

BORING   MILLS. 
6  Baldwin  Vert. 
77    Baldwin  Vert. 
36"  Bridgeport,  practically  new. 

42    Betts  Eadial  Drill. 

500-lb.  Bliss  Drop,  Peck  Lift  Press. 

900  other  Tools — Photographs  and  Specifi- 
cations on  application. 

Full  StocK  of  New  Drills,   LatKes 
and  SHapers  oik   hand. 

Set^  for  Co-npleie  List  and  Catalog-Jc. 

FRANK    TOOMEY 

127-131  North  Third  St..        PHILADELPHIA,  PA. 


Send  for  Catalogue 


Qrand  Rapids.  Hick 


Q  Old  flyle  type- 
writers were  made 
(or  old  ftjle  needs. 
The  L.  C.  Smith 
&  Bros.  Typewriter 
(writing  ENTIRELY 
in  sight)  was  de- 
signed and  made  lo 
fit  the  uses  of  to- 
day. That's  the  dif- 
ference. In  the  march  of  progress  there's  no  pro- 
vision for  those  who  lag  behind  the  procession. 

&nd  foe  lUustraled  Calalosut. 

L.  C.  Smith  &  Bros.  Typewriter  Co. 

Syracuse,  N.  Y..  U.  S.  A. 


DA.Xi\  SHEET  BINDERS 

Xew  Binders  for  M.\CH1N'ERV  Data  Sheets 
adapted  to  hold  anv  number.     Red  cloih, 
black  lettering.     Price  35  cents,  post  paid 
The  Industrial  Press.  66  W.  Broadw»y.  New  York 
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FEDERAL   BLUEPRINTING    MACHINES. 

Pat  junexo,  .Qo.;Sept  8,  .oo,  For  Printing  by  Electric  Light. 

A  continuous  printing  machine.  The  most  eco- 
nomical, rapid  and  convenient.  Variable  speed.  Best 
utilization  of  light.  Made  to  print  up  to  30,  42,  54 
inclies  wide.    Descriptive  circular  "F"  on  request. 

MADE   EXCLUSIVELY   BY 

Keuffel  a  Esser  Co.,  Fuuif  st.,  New  YorK 


Drawing  Materials. 
Surveying  Instruments.        Measuring  Tapes. 

Writt^  for  our  Complete  •  550  page)  Catalogue, 


Eugene  Dietzgen  Co. 


181  Moaroe  Street,  Chicago. 


New  Orleans 
5aii  Francisco 


tl9-<2l 

W.  23d  St. 
New  York 


Manufacturers  and  Importers  o£ 

Drawing  Materials  and 
Surveying  Instruments 

Our  RAPID-PRINTING   Blue  Print  Paper  has  no 

equal. 
The  celebrated  Vandyke  Solar  Paper  for  Positive 
Blue  or  Black  Prints. 

Send  for  descriptive  circular  and  sample  prints. 


American 
Adjustable 
Drawing  Table 


Economy,  Cleanliness  and  Convenience 

Are  all  three  attributes  of  the 

Delphos    Non-Overfilling    Factory  Dispenser. 

It  is  designed  for  filling  any  style  metal  oilers  but  will  be 
found  particularly  advantageous  for  hand  oilers.  The  double 
tube  spout — one  an  inlet  and  the  other  an  outlet — prevents 
all  waste,  as  the  oil  is  siphoned  back  into  the  tank  as  soon 
as  it  rises  above  the  mouth  of  the  outlet ;  no  soiled  hands 
or  clothing;  you  can  fill  the  oilers  in  the  dark;  pumps  any 
kind  of  machine  oil. 

Write  fcv  circular,     j,  j  a//d  lo  i^allori  sizes. 

DELPHOS  MFG.  COMPANY,  Delphos,  Ohio 


SANITARY 
WASH   BOWLS 

;iean,  compact  and  practical.  Individual  galvan- 
zed  or  enameled  metal  bowls.  Single  or  double 
jatteriesof  any  desired  length.  Complete  equip- 
nents  furnished  ready  to  connect  with  cold,  tem- 
pered or  hot  and  cold  water  supply.  Send  tor 
d  price  list. 


Manufacturing  Equipment  &  Engineering  Co. 

209  Washington  Street,  Boston,  IVlass. 

Manufacturers  of  Metal  Factory  Furniture,  Soda  Keltles, 
Metal  Frame  Bench  Stools  and  General  Shop  Equipment. 


LOCKERS 


made  by  us 

have  points  of 

superiority 

over 
all  others 

Expanded 

metal 

or   sheet   steel 

Used  by 
manufacturers, 

clubs,  rail. 

road  shops  and 

offices 

We  make 

metal 

shelving 

and  screens 

Write  for 
catalogue 

MERRITT 
&C0. 

IOI7 
Ridge  Ave. 
PHILADELPHIA 


J.  H.  Wagenhorst  %  Co. 


MAKERS  OF 


Rlectric 
Blue 
Print 
Machines 


Wagenhorst  Blue  Printers  are  used  by  the 
U.  S.  Government,  by  the  Carnegie  Steel 
Co.,  and  by  hundreds  of  drafting  rooms 
throughout  the  country.    Why? 

Write  for  Circular  B. 


Youngstov^n,    Ohio 


Professional. 


PATENTS     PROTECT  INVENTIONS 

ROYAL   E.    BURNHAM 

PATENT  ATTORNEY 

B87  Bond  BIdg       Washington,  D.C 

Eud  f»r  Ircc  booklets  on  Patents  and  Trade-Marks, 

^m  —     Mfll  •  •«  a^  ««   Registered  In  U. 

TRADE-MARKS  S.  Patent  Oitica 


HOWSON   &  HOW  SON, 
Attorneys  at  Law,  Solicitors  of  Patents. 

32  South  Broad  Street,  Philadelphia.  Pa. 
38  Park  Row.  New  York.      98  F  St.,  Washington,  D.  C. 


PATENTS 

C.  L.  PARKER. 

Attorney =at=  Law  and  Solicitor  of  Patents 

American  and  foreign  patents  secured  prompt- 
ly and  with  special  regard  to  the  legal  protection 
of  the  invention. 

Handbook  for  inventors  sent  upon  request. 

200  Oietz  BIdg.,  Washington.  D.  C. 


PROTECT  YOUR  IDEAS 

Send  for  Inventor's  Primer. 
Consulation  free.    Established  1864. 

MILO   B.   STEVENS   &  COMPANY 

792  14th  St.,  Washington,  D.C. 

Branches  at  Chicago,  Cleveland,  Detroit. 


QEO.  P.  WHITTLESEY, 
Patent  Lawyer  and  Solicitor  of  Patents, 

McGill  Building,  908-914  G  Street, 
Washington.  D.  C. 

Our  Combined  Separator 
and  Filter 

IS  A  PRACTICAL  OIL  SAVER. 

Does  not  require  skilled  attendant. 
Sent  on  30  days'  trial  if  desired. 

National  Separator  and  Machine  Co. 

CONCORD,  N.  H. 
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\  [O  gas  producer 
that  we  have 
put  out  h  as  re- 
quired rebuilding 
or  replacing.  The 
only  repairs  needed  are  those  that  came 
from  ordinary  usage,  such  as  new  tire 
brick  grates  and  grate  bars.  This  shows 
the  superiority  of  the  design  of  our  pro- 
ducers, which  enables  us  to  get  the  most 
economical  results  out  of  them  without 
overworking  any  parts. 


Send  for  information  regarding  them  and 
tell  us  your  requirements  and  we  will  help 
you  figure  out  what  you  need. 


Olds  Gas 
Power  Co 

941  Chestnut  St. 
I^ansing,  MicH. 


^■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir 

A  Significant  Fact 


5                                                   (Engine  Patented^  = 

I            Seventy  per  cent,  of  our  Self-Oiling  | 

I  Engines  sold  during  the  past  three  months  | 

I  have  been   purchased    by    concerns    who  | 

I  have  purchased  engines  of  the  same  kind  | 

I  before.  | 

1                     Shall  we  se7id  you  descriptive  matter  ?  \ 

I  AMERICAN  BLOWER  CO.,  Detroit  | 

=                    New  York              Chicago               Atlanta               London  = 
auiiiiiiiiiiiiiiiniiiiniiiiiiiiMMiiiiiiiiiMiiiiiiiiiiiiiiiiiiiniiiiiiiiriiiiiiiiiriiiiiiiriiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiii? 


WHICH    is    worth 
MOST,    Promises    or 
Performances?     It    is 
easy    to    claim    more 
than     one     possesses. 
Have  you  been  bitten 
by  the  microbe  ?  ?  ?  ?  ? 
Style    A,    (illustration 
2-spindle),    styles    B, 
C,  D,  E,   F,   G,  lever 
feed  or  power  feed,  2 
to  6-spindles,  drill 
No.  60  to  54^  "holes 
and  POWER  TO 
SPARE. 

THIS  is  the  largest 
and  best  line  of  light 
Drilling  Machines  IX 
THE  WORLD. 

Write  for  special  circulars. 

Barr's  line  of   Drills    iri- 
cludes  60  styles  and  sizes. 


H.  G.  BARR,  Worcester,  Mass. 


Booklet 
mailed 


tequest 


WroDght 

Steel 

Lockers 


Built  on 

the 

L'nit  System 


Sanitarj 


Our  line  of  Lockers  includes  various  styles 
and  sizes  and  can  be  adapted  to  almost  any 
space.  We  use  wrought  steel,  perforated  stock, 
finished  with  a  high  grade  enamel  that  is 
really  a  part  of  the  metal  itself.  Smooth, 
easilycleaned,no  sharp  edges  to  catchand  tear 
clothing.  Patentlockingdevice:  special  hooks. 

We  have  suited  a  good  many  particular  people, 
and  we  should  like  to  figure  on  your  locker  needs. 

THE- HART  &  COOLEY  CO.,  New  Britain,  Conn. 
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AIR    COMPRESSORS 

Single  or  Three  Cylinder  Styles.     Belt  or  Motor  Driven 


We  build  Air  Com- 
pressors with  capac- 
ities ranging  from  i 
to  I  GO  cubic  feet  free 
air  per  minute. 

Write  for  full  particulars. 


The  F.  W.  SpacKe  Machine  Co.,    Indianapolis,  Ind. 


GEAR  CUTTING 

Special  department  for  this  divi; 


SPROCKET  CUTTING 

of  our  business.     Estimates  furnished. 


OTTO       ENGINES 


Unsolicited  Praise 

Farrand  Bros.,  proprietors  of  the  Lakeside 
Stock  Farm,  Colon,  Michigan  write :  "  Our 
engine  has  run  nine  years  without  trouble,  but 
all  machinery  is  bound  to  wear  out."  They 
then  ask  for  platinum  with  which  to  tip  the 
electrodes, — a  trifling  and  inexpensive  repair. 
Nine  years  and  just  beginning  to  need  atten- 
tion. The  average  life  of  the  cheaper  makes 
is  about  five  years.  There  is  a  moral  in  this 
for  the  prospective  buyer, — Get  the  "Otto" 
for  long  life,  and  no  trouble. 

lOTTO  GAS  ENGINE  W0RK5.Phila.Pa. 


STANDARD  DF  THE  WORLD 


DIAMOND 

TOOLS 

FOR 

MECHANICAL 

USES. 


THOS.  L.  DICKINSON,  45  Vesey  St.,  New  York  City. 


The  Steiaer  Japanning  and  Drying  Oven 


Designed  to  meet 
special  conditions. 
Heated  by  gas  and 
adaptable  for  many 
lines  of  manufacture. 
Special  burners  used 
for  drying  materials 
containing  much 
moisture. 

Ovens  for 

Bronzing,         Japanning, 

Blueing,  Enameling, 

Drying. 

Hade  in  any  size  required. 
Write  for  prices. 


Emil  E.  Steiner,  50  Ferry  St..  Newarh,  N.  J. 


FOOS 

Gas  and  Gaso- 
line Engines. 


nd  durable.  All 


FOOS  GAS  ENGINE  COMPANY.  Springfield.  Ohio 


Gasoline  Engines  Save  Money 

The  Gas  Engine,  a  monthly  maga- 
zine, gives  complete  information  on  every 
detail.    $1.00peryear.   SpecimenFREE 

Gas  Engine  Troubles  and  Remedies, 
A  book  for  Gasoline  Engine  users. 

The  G*s  Engine  Publishing  Qo' 

260  Blymyer  Bldg.       -       Cincinnati,  O. 


Build  Your  Own  Gasoline  Motor. 


^i^m  mg.^.,lVlTJX^X: 


EGK 


TRADE  mam: 


DYNAMO 

AND 

MOTOR  WORKS 

Belleville,  N.J. 


No  Better  Gas  or  Gasoline 
Engines  made  tha 

FOSS 


Catalog  on  reqiust. 

Foss  Gasoline  En- 
gine Companv. 
Kalamazoo,  Mich. 


Giftnt  » "•  p- » ="5  H.  p 
Gasoline  Motors 

are  easilv  built  with  our  Cast- 
ings.   3   sheets   of    Blue    Prints 
witli  each    set.     Air  and  water 
cooled.     Two  and  four  cycle. 
Carburettors,  Mufflers,  Etc. 

Qiant  Motor  Company, 

Newark,  New  Jeriey 
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THE 

New  Yankee 
Drill  Grinder 

Isn't  Particular. 

Doesn't  care  what  size  of  drill  you 
want  to  grind,  just  does  the  busi- 
ness, and  does  it  RIGHT  without 
bothering  you  to  caliper  or  gauge 
the  drill  and  make  a  lot  of  other 
adjustments  for  its  own  informa- 
tion. 

In  Fact 

its  has  110  calipers  or  gauge  jaws ; 
doesn't  want  them.  Lay  a  drill 
in  the  holder —  grind  it :  that's  all. 


Here's  style  B  swing:  it  has 
proved  to  be  a  happy  combination 
of  two  good  machines  and  at  a 
price  that  wouldn't  be  too  much 
for  either  alone. 

May  we  tell  you  more  about  it  ? 

But  it  may  be  too  big,  too  small, 
too  dry  or  too  something  else.  If 
so  we  have  many  other  styles,  sizes 
or  combinations,  one  of  which 
would  suit  you. 

Wilmarth  %  Morman  Co. 

580  Canal  St. 
GRAND   RA.PIDS,  MICH. 


nighty  handy 
for  jig  work. 

Our  Manufacturers' 
Drill  has  adjustable 
top  columns,  three 
chang:es  of  speed  for 
each  spindle  entirely 
independent  of  each 
other,  lots  of  power, 
positive  drive,  quick 
chan^jes  of  speed 
and  plenty  more 
good  features  which 
we  can't  tell  abovit 
here.  Get  the  catalog. 

t  to  6  SPINDLES. 

The    Fenn    flachine   Company, 

Hartford,  Conn.,  U.  S.  A. 


S)allett 

PORTABLE 

3)rill8 

Are  not  intended  for  special  work  alone;  drilling 
that  is  difficult  to  reach  is  their  specialty,  but 
their  usefulness  is  only  limited  by  the  variety  of 
work  to  be  done. 

Let  us  send  you  our  catalog  shoiving  the 
many  styles  we  make. 

THOS.   H.   DALLETT  COMPANY, 

York  &  23rd  Sts.,        PHILADELPHIA,  PA. 


^  1  *HE  advantages  of  the  improved  Mueller  Radial     ^ 
J.       for  the   rapid  production  of  high  grade  work     • 
have  won  it  top  position  among  drills  of  this 
class.      The   stationary  or   iixed   column   insures   the 
utmost  rigidity  to  the  work   spindle.     There  are   16 
spindle  speeds,  all  under  instant  control  of  the  operator. 
Feeds  from  .000  to  .033  per  revolution  of  spindle.     One 
convenient  lever  to  start,  stop  or  reverse  the  spindle, 
and  to  raise  and  lower  the  arm.    Fitted  with  speed  box 

li 

^ 

Write  for  latest  catalogue.                              i-nJs*" 

Mueller  Machine  Tool  Company.  jMii^^ifPl 

tz^ 

A  Good  Drill  Press  is  a  1  ool  of 
Many  Uses* 

A  Sibley  Drill  in  your  shop  is  rarely  idle.  With  proper 
jigs  these  machines  will  accomplish  a  very  large  amount 
of  work  at  a  very  low  labor  cost.  They  are  rapid,  accu- 
rate, have  a  wide  range,  are  adapted  for  light  or  heavy 
work  as  occasion  requires,  and  are  fitted  with  all  the 
latest  improvements. 

Write  tor  Catalogue  shoiving  Styles  and  Sizes  of  Power  Drills. 

Sibley  Machine  Tool  Co.,  South  Bend,  Ind. 

Successors  io  Sibie'y  &  Ware, 


Milling  Machine 

The  Farwell  Miller,  built  for  Planers,  will 
convert  any  placer  into  a  combination  tool  on 
which  milling,  boring  and  planing  can  be  done 
and  at  one  setting  of  the  work. 

Means  are  provided  for  vertical,  horizontal 
and  angular  positions  of  spindle. 

It  is  built  in  four  sizes. 

Send  for  Catalogue  No.  5.5. 

THE-    ADAMS    COMPANY 


<:ONTRACT  WORK 


We  Take  Contracts  for  all  kinds  of  MACHINE  WORK. 

We  build  SPECIAL  MACHINERY. 

Our  shop  is  modern  in  every  particular. 


WE  ARE  READY  TO  FIGURE  FOR  YOU. 


WADEMACHINE  CO.  "^%S" 
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MOLINE 

FORCING    TOOLS 


Rubber  cushion  springs 
give  a  more  solid  blow 
than  any  other  arrange- 
ment and  are  easily  ad- 
justed. 

Perfect  alignment  of 
dies,  as  anvil  is  planed  and 
fitted  and  clamped  into 
frame. 

Our  hammers  througli- 
out  are  more  powerful 
than  any  other  hammers 
of  same  rating.     Compare 

their   weight  and 

power. 

New  brake  gives 
instantaneous 
stop  at  any  part  of 
'y       stroke. 


Get  OCR  Catalogue. 


WILLIAMS,  WHITE  &  CO. 


Moline,  Illinois 


H.  B.  Pat.  Cutting-oflf  Tool. 


Something 

New 
and  Good. 

Brass  or  Steel 
foot  rests.     Uses 

regular  Slate 

Blades.     Shank 

same  as 

Slate  No.  2. 


Slate  No.  2  Offset  Cutting-off  Tool. 


Shank 


Slate  No.  2  Cutting-off  Tool. 


Also  Crescent  Cutting-off  Tools.  Straight  shanks,  no 
projections,  for  screw  machine  use.  No.  2.  IJ^xJ^".  No. 
'^.  IrVf  %"  shank.  No.  2  blades  %"  wide.  No.  3,  1"  wide, 
all  thicknesses.     For  sale  by  supply  dealers,  or 

Dwight  Slate  Macliine  Company 

HAR.TFORD,   CONN. 


No.  2  Horizontal  Boring,  Drilling 
and  Tapping  Machine 


•  This  machine  is  built  for  heavy  work.  Has 
2  I  - 1 6"  spindle  and  is  strongly  geared  throughout. 
If  you  have  work  that  cannot  be  handled 
advantageously  .on  an  upright  drill  write  us 
about  this  horizontal  machine.  We  also  build 
a  smaller  size. 

Ask  for  I  go  J  Catalog — Just  out. 

B.  F.  Barnes  Company,  Rochford,  111. 


European  Branch: 


[  Victoria  St.,  London.  E.  C. 


Quint   Improved 
Turret  Drill   No.  2. 


JBACK  GEAR 


6  to   12    spin- 
dles. 

Adapted  for 
light  or  me- 
dium work, 
where  short 
cuts  and  a  wide 
range  in  the 
sizes  of  holes 
is  desired. 
This  machine 
is  fitted  with 
ratchet  lever 
feed,  back 
gears  which 
can  be  clutch- 
ed in  and  out 
while  running, 
and  reverse 
motion  for 
tapping. 
Other  good 
features  we 
shall  be  glad  to 
explain  if  you 
are  interested. 


QUINT   DRILLS--4  Sizes  and  35  Styles. 

A.  £.  QUINT,  Hartford,  Conn.,  U.S.A. 
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Tabor  Molding  Machines. 


Cut  shows  13"  Cylinder 
Power  Squeezer  designed  to 
squeeze  the  sand  to  the  pro- 
per density  instead  of  ram- 
ming by  a  blow. 

Machine  is  adapted  for 
use  with  \'ibrator  Frame, 
Parafline  Board  or  Plated 
Pattern. 

Write  for  Catalogue. 


The  Tabor  Manufacturing'   Co., 

18th  and  Hamilton  Streets 

PHILADELPHIA.  PENNSYLVANIA 


Double  the  Output  and 
Cut  the  Cost. 

Landis  Bolt  Cutters  proiluee  more  and 
better  work  with  less  expense  because  they 
are  built  on  the  right  principle.  The  Landis 
Die  solves  the  problem  of  thread  cutting — re- 
quires no  annealing,  bobbing  or  i-etempering. 
lias  positive  lead,  correct  clearance,  perma- 
nent throat,  gives  ten  times  the  service  of  any 
other  and  covers  the  widest  range  of  work. 
Same  chasers  cut  right  and  left  hand  threads. 

Write  for  further  details. 

LANDIS  MACHINE  CO.,  Waynesboro,  Pa. 


A  Bolt  Cutter  is  much  like  a  man  in  this: 

THE      H  E  AD 

is  nearly  everything. 

TBE  MERRIMiN 
STANDARD  BOLT  CUTTER 

is  noted  for — 

1.  SIMPLICITY    OF    THE    HEAD:    Only 
Four  Parts,  consequently, 

2.  GREAT      DURABILITY,     few    repairs 

needed, 

3.  SQUARE   BE,\RING  OF  THE   DIES  IX  THE  RING,  consequently, 

4.  SOLIDITY   OF   THE   DIES  LIKE  A  SOtID  DIE,  consequently, 

5.  UNIFORMITY  OF  THE  PRODUCT:  Bolts  all  the  same  size. 

6.  EFFECTIVENESS  OF  OPERATION:  Cheapest  help  can  understand  and  run  it. 

Si:-nd  for  catalogue  Xo.  10. 

The  H.  B.  Brown  Co.,  BoxB.  E^ast  Hampton,  Conn. 


EUECTROTYPERvS 

AH  Kinds  of  plates  for  printing' 


THE  LOVEJOY  CO., 


444-446  Pearl  St.,  New  YorK 


Machinists'  Swivel  Vise 

with  self-adjusting  jaw  that  is  as  strong 
and  durable  as  any  solid  jaw,  and  a 
Swivel  Bottom  that  gives  any  desired 
adjustment  to  right  or  left,  and  is  solid 
and  firm  at  any  angle.  We  make  all 
sorts  of  good  vises,  and  have  been 
leaders  in  this  line  for  twenty  years. 
Send  for  catalogue  and  price  list, 

Prentiss  Vise  Company, 

44  Barclay  Street,  New  York. 

Agents  for  Great  Britain,  Chas,  Neat  &  Co,,  iia 
Queen  Victoria  St.,  London,  E,  C. 


Combination  of 

Stow  Flexible  Shaft 

and 

Mttlti-Speed  Electric  Motor. 

Portable  Drilling,  Tapping,  Reaming,  Etc. 


Sto^v    Mfg.    Company, 

Bin^hamton,  N.  Y. 

Selig.  Sonncnlhal  ,S:  Co.,  General  European  Agents,  London, Eng. 


It  Pays 

to  tise  and 

It  Pays 

vu                      to  sell 

JU]„— — ■— 

t  1    0\ir  O-incH 
Double  JawCaliper 

Catalog  shcivs  many  other  styles. 

Our  clubbing  proposition  will 
interest  you. 

£.  G.  Smith  Company 

Columbia,  Pa. 

February,  1907. 
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STRONG  WHERE  STRENGTH  IS  NEEDED 

With  thirty  years  of  experience  in  vise  making  we  ought  to  produce 
vises  which  are  neat  in  appearance,  convenient  to  use,  and  correctly 

proportioned    with    the    greatest    

strength    where    the    greatest    strain 
comes.      We  do. 

Send  for  new  catalog 

ATHOL  MACBINE  CO.,  Athol,  Mass.,  U.  S.  A. 


"Reed"  and  "Best" 


are  synonymous  terms 
when  a  vise  is  the  sub- 
ject of  di.scussion. 


There  is  no  question  about 
the  superiority  of  the  Reed 
Machinists' Vise  for  strengtli, 
convenience  and  durability. 
We  look  after  all  that  when 
we  design  and  make  them. 
Sold  under  a  guarantee  that 
is  a  guarantee. 

Catalogue  H. 

Reed  Manufacturing  Co. 


IF  YOU  BREAK 
THE  VISE  YOU 
ARE  USING 


Try  One  of  These 

MERRILL  BROS, 

469  Kent  Avenue,      Brooklyn,  N.  Y. 


VISES 


FOR  MILLING  MACHINES  OR 
FOR  ALL  AROUND  JOBBING 
WORK  IN  THE  MACHINE  SHOP 


We  have  three  sizes  of 
these  Vises  in  stock  and  can 
make  prompt  shipment.  They 
are  first-class  in  every  par- 
ticular.     Send  for  circulars. 


THE  CARTER  &  HAKES  MACHINE  CO.,  WINSTED,  CONN.,  U.S. A. 

Or  Manning,  Mnwell  &  Moore,  Inc.,  85  Liberty  S/reet.  New  York. 


3isZ 


'Toledo"  Toggle  Drawing  Press  No.  167 


"You  Want  the  Best— Buy  of  Us." 

"Toledo" 

Xo^^le  Dra.'wir&gf  Presses  pre- 

sei:\t  Ne'w  ar\cl  Iniportsin.t 

Features. 

The  patented  link  bell  crank  yoke  move- 
ment operates  toggle  direct  from  crank 
shaft,  using  least  possible  belt  power  with 
minimum  friction. 

Our  No.  167  has  a  shipping  weight  of 
45,500  pounds  and  will  draw  shells  up  to 
and  including  10"  deep  and  24"  in  diameter. 
Diameter  of  largest  blank  that  can  be 
used,  30". 

Built  in  15  sizes  for  all  classes  of  work. 

The  Toledo  Machine 
and  Tool  Company 

Xoledo,   Ohio 

Jirents:   Seligr.  Sonnenthal  &  Co..  85  Oueen  Vic- 
toria SI..  London.  England. 

Ludw.  Loewe  i."^  Co..  Berlin.  Germany. 


lOfacSPaFoilGINGS 


JHAT     ARE      STRONG 


3RCE5XER;;KMiA55. 


CLEVEiliANPS-PH 


For  the  Severe  Service  of  the  Shop 

Plunket  Improved  Vises 

are  especially  adapted.  They  are  strongly 
built  with  steel  screw  and  steel  faces  to  jaws; 
cast  steel  handle  also  furnished.  Suited  for 
any  style  of  drill  press,  shaper  or  milling 
machine.     Write  for  fuli  description. 

J.   £.   PI^UNKCT,   Chicago,   111. 

33-35  W.  Wasbington  St. 
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Bradley  Compact  Hammer. 


If  your  forging  is  of  a  general, 
all  around  jobbing  character  with 
frequent  variations  in  the  size  of 
stock,  or 

If  it  is  of  such  a  nature  that  the 
hammer  is  not  working  continuous- 
ly, but  with  frequent  stops,  or 

If  your  floor  space  is  limited 
but  with  good  height,  a  Bradley 
Compact  Hammer  would  prove  a 
money  maker. 

It  is  compact  in  design,  occu- 
pies but  litde  space  and  can  be  run 
at  high  speed. 

As  it  weighs  considerably  less 
than  our  regular  Upright  Hammer 
its  price  is  much  less. 

Made  with  head  weighing  15 
to  200  pounds. 


WE  MAKE.... 

The  Bradley  Cushioned  Helve  Hammer. 
The  Bradley  Upright  Strap  Hammer. 
The  Bradley  Upright  Helve  Hammer. 
The  Bradley  Compact  Hammer. 
Forges  for  Hard  Coal  or  Coke. 


SEND    FOR  CIRCULARS 


C.  C.  Bradley  &  Son,  Syracuse,  N.  Y. 

Wliitechapel  Road,  London. 


"The  Rapidity  and  Weight  of  the 

Beaudry 


POWER  [!k  HAMMER 


Adapted  for  Every 

SIMPLE, 

DURABLE, 


Beandrj  &  Co.,  Inc., 


Blow  can  be  Perfectly  Gauged." 

Champion 


Description  of  Forging 

EFFICIENT  AND 

ECONOMICAL 

141  Milk  5t. 


Boston,  Mass.,  U.S.  A. 


Hydraulic  Shear 

This  Hydraulic  Plate  Shear  is 
built  any  required  length  for  2"  or 
lighter  plates.  As  it  is  operated  by 
hydraulic  pressure,  which  produces 
a  limited  stress  on  the  machine,  it 
is  non-breakable,  and  is  controllable 
at  any  point  in  the  stroke. 

We  build  a  complete  line  of 
Shears,  Punches  and  Bending  Rolls. 

Bertsch  ®  Company 

Cambridge  City,   Ind. 


Scranton 

Power  Hammers 

COST  LESS  than 
any  other  hanuner 
that  will  produce 
an  EQUAL 
AMOUNT  OF 
WORK. 
By  our  construction 
we  avoid  breeJc- 
downs. 

Send  for  Circular  37. 

Scranton 
<EICo. 
New 
Haven. 


Steam 
Hammers 


In  all  sizes  and 
for  every  re- 
quirement. 

Siagle  Frame  & 
Double  Frame 

Most  complete 
and  extensive 
equipment  for 
their  manu 
facture. 


Largest   and    most    modern    lice    of 
patterns. 

Also  STEAM  DROP  HAMMERS 

in  all  sizes  up  to  12000  lbs. 
Falling  weight. 

CHAMBERSBURG  ENGINEERING  CO. 

Chambersburg,  Pa.,  U.S.A. 


Febniarv.  1007. 
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What  do  you  hammer  ? 

Do  you  need  an  open  frame,  single  frame, 

double   frame   steam   hammer,   or   a    drop 

hammer  ? 

Do  you  want  a  heavy  hanuner  or  a  light  one  ? 

We  an  supply  you  tvilh  the  right  hammer 
at  the  right  price.     Write  for  our  bulletins. 

ERIE,  FOUNDRY  CO. 

Erie,  Pa.,  U.  S.  A. 


SpriogPower  Hammers 


These  hammers 
are  particularly- 
convenient  com- 
bining  in  one 
machine  the 
stroke  ol  a  very 
light  or  heavy 
hammer  as  de- 
sired. 

They  are  strong, 

"        ade,   can 

be    run   at  high 

speed    without 

danger,    require 

ry  Iittiepower 

■  ^    strike    a 

square,    true 

blow    under    all 

stances. 
Used  in  govern- 
ment   shops    by 
"     ited 


States.  Fr 
and    Russia, 
and    sold    all 
overthe  world. 


DIENELT  &  EISENHARDT,  Inc. 

1304  No.  Howard  Street 
PHILADELPHIA,  PA..  U.  S.  A. 


3  STYLES  SHELL  REAMERS 

I  in.  to  6  in.  Diam. 

Ex  Chucking    Reamers   1-4 

in.  tt>  a  1-2  in.  Diam. 
Ex  Hand  Reamers  i-j  in.  to 

2  1-2  in.  Diam. 
Special  Reamers  and  Tools 
made    to    order.      Send    for 
Catalog  of  Small  Jools  l>ee. 


STYLE   (B)   SHELL 

R.   M.   CLOUCH 


Tolland,  Conn. 


Metal  Polish 

Highest  Award 

Chlcajjo  "World's  Fair,  1893. 

LoolaiaD*  Purchase  Ezpositloft^ 

bL  Louie,  Mo.,  19&4. 

3-oz*  Box  lor  JO  cents. 

Sold  by  Agents  •nd  D«&len 

7*    ftll    over    the    world.     Aak  n 

If    write  for  FREE  sample*, 

^  5-Ib.  Pails,  $J.OO. 

GEO.  W.  HOFFMAN, 

Expert  Polish  Maker. 

IndtanapoUs*  Indiana. 


For  Dynamos, 

Trip  Hammers  or  other 

Heavy  Work. 

We  manufacture  a  solid 
web  pulley  especially 
adapted  for  extremely  se- 
vere service  and  guarantee 
that  it  will  do  the  work 
specified,  no  matter  how 
heavy.  Style  D.  built  of 
selected,  thoroughly  sea- 
soned maple,  having  an 
iron  center  fitted  with  key 
seat  and  set  screw,  is  the 
lightest,  strongest,  stiffest 
and  best  finished  Dynamo 
Pulley  on  the  market.  style  d.  special  pulley. 

The  Gilbert  Wood  Split  Pulleys  are  universally  acknowledged  to  be  as 
perfect,  both  in  material  and  construction,  as  it  is  possible  to  make  them, 
and  can  be  used  successfully  wherever  a  leather  belt  can  be  operated. 
Excel  all  others  in  correctness  of  balance  and  trueness  of  running. 

Write  for  illustrated  catalogue  and  price  list. 

Saginaw  Manufacturing  Co. 

Saginaw,  W.  S.  Michigan. 

SALES  AGENCIES  IN  ALL  THE  PRINCIPAL  CITIES  IN  THE  WORLD. 


'  York  Branch,  88  Warr 
Cable  Addr 


1  Street, 
s,  Engra 


Chicago  Branch,  28  32  South  Canal  Street. 
A.  B.  C.  and  Lieber's  Codes. 


PATTERNS 


of  Every  Description. 

Penn  Pattern  Works,  Chester,  Pa, 
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EXHAUST  [INLET    EXHftUST  \   OUTLET 


THE  OTIS 


Tubular  Feed  Water  Heater,  Oil  Sep- 
arator and  Purifier 

is  not  an  experiment  but  a  tried  and  trusted  appliance  that 
the  makers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  {2\o  to  212  de- 
grees) with  the  exhaust  steam  -without  causing  any  back 
pressure,  also  to  extract  the  oil  from  the  exhaust,  so  that  the 
exhaust  steam  after  being  passed  through  the  heater  can 
be  used  for  heating  purposes,  and  the  water  of  condensa- 
tion for  the  heating  system  be  returned  to  the  boiler  with- 
out the  additional  expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we  agree  to  pay 
all  cost  of  a  trial — freight,  cartage,  piping,  etc. — if  it  fails 
to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service 

The  Stewart  Heater  Company 


79-99  East  Delevan  Ave., 


BUFFALO,  N.  Y. 


<^    BALTIMORE.MD.    ^ 

MANUFACTURERS  AN0D[S1(.N[R5  Of  AILKINDSOF 

HEAVY  MACHINERY, 

I  [;uimNGFiRSTCLASsW0RKMA5Hip  AND  Materials 

MACHINERYikWHITE  LEAD;.*rERTaiZER  WORKS,, 

:RA1NELEVATQRS/F10URM1US.BRAS5. COPPER 

IINPlAlEfiOlllNdMlllS  CABLE, 'MARINE  RWLWAY5 

kPOOLE-ltfffLTURBlNE  WATER-WHEELS, 

'if    DREDGING    MACHINES.  ^^-^ 


(^Style  of  12  and  24  sizes, 


Measuring  Machines. 

Measuring  screw,  10,  16  or  20  threads 
to  the  inch,  graduated  to  read  thous- 
andths or  32ds  without  calculation. 
^^^^    The    only    Micrometer    that    will 
^^^9        not    lose    its    accuracy     by    wear, 
SYRACUSE  TWIST  DRILL  CO..  SYRACU  E,  N  Y. 

Ch\s  Churchill  &Ci.  . Ltd.. LoDdw».EnK.,ABei.ts  for  Great  Britai" 


Here's  the 
Tenth  Edition 


Dixon's  latest  book,  "  Graphite  as  a 
Lubricant,"  tenth  edition,  explains  the 
modern  practise  of  graphite  lubrication 
and  quotes  experiments  by  scientific 
authorities  and  experiences  of  practical 
men.  New,  fresh,  complete  informa- 
tion in  convenient  form. 

Write  for  free  copy  74-C. 

Joseph  Dixon  Crucible  Co. 

Jersey  Cit>     N.  J. 


rNUDsoN's  Speed  Indicator. 

An  ingenious  little  instrument  for  ascertaining  the  correct  speed 
of  Dynamos,  Steam  Engines,  Shafting,  Floor  Machin6'  etc.  No 
first  class  mechanic,  superintendent  or  factory  should  ue  without 
one.  They  are  adapted  to  hollow  or  pointed  centers,  and  are 
absolutely  correct.  Every  indicator  is  handsomely  nickel  plated 
and  of  convenient  size  to  carry  in  the  pocket. 

Price !  Split  Cap.  adapted  to  either  pointed  or  hollow  centers,  St.uO. 

Plain  Cap,  for  hollow  centers  only.  Tic. 

We  also  keep  a  Double  Registering  Speed  Indicator.    Prices  on  application. 

The  R.  Woodman  Mfg.  and  Supply  Co., 


February,  1907. 
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We  want  you  to  understand  about 
Leviathan  Belting,  and  see  if  you 
can  consistently  decide  not  to  trans- 
mit your  power  by  it. 
Leviathan  Belting  is  scientifically 
constructed — it  has  ample  traction 
— great  weciring  power — impervi- 
ousness  to  its  environment—  and 
strength  against  stretching.  It  runs 
slack  as  well  as  other  belts  do  tight. 
The  belt  so  made,  outlasts  all  other 
kinds,  when  subject  to  steam,  water 
or  himes. 

The  yearly  cost  of  Leviathan  Belt- 
ing is  from  1  0  per  cent,  to  50  per 
cent,  cheaper  than  any  other  you 
may  be  using. 

Do  you  care  to  hear  more  about  it? 
Write  us  anyway. 

Main  Belting  Company 

Sole  Manufacturers 
1217-1237   CARPENTER    ST.,    PHILA. 

SS-S7  Market  St..  CHICAGO 

120  Pearl  St.,  40  Pearl  St., 

BOSTON  BUFFALO 

309  Broadway,  NEW  YORK 


The 


UNIVERSAI 
GIANT    L 


Friction  Clutch 


No  Special  Pulleys  are  needed  with 
this  Clutch,  any  ordinary  pulley, 
solid  or  split  can  be  used,  saving 
expense  and  bother.  It  is  strong, 
compact,  easily  adiusted,  will  run 
at  any  speed  and  is  the  Clutch  for 
modem  conditions. 

For  sale  fry  all  dealers  or  direct 

T.  B.  Wood's  Sons  Company 
Chambersburg,  Pa. 

Mfrs.  of  Shafting,  Pulleys-  Hangers,  Couplings,  etc. 


FOR  ENGINEERS SMACHINISTS 


E.BOSTON.MA5S.U.S.A 

^'■'^".   LISTS  OF    THIS  AND 

ER  IMPROVED  Toois 


Complete  Inde.x  to  MACHINERY'S  Datasheets 
will  be  sent  on  request. 

The  Industrial  Press,  66  West  Broadway,  New  York. 


Old  or  Oily  Belts 

Don't  throw  these  away. 

Treat  them  with  Cling-Surface  and  make  them  new  again. 

This  belt  was  old,  full  of  oil  and  dirt  (we  took  30  lbs,  off 
it)  when  put  on. 

It  was  very  tight  and  wouldn't  half  work. 

We  scraped  it,  treated  and  slacked  it  up  and  it  was  doing 
140  H.P.  when  photographed  and  doing  it  easily. 

The  oil  was  coming  through  the  back  in  drops — pushed 
out  by  the  Cling-Surface. 

You  can  take  any  belt  you  have,  new  or  old,  dry  or  oily, 
use  Cling-Surface  and  run  it  slack,  no  matter  what  its  posi- 
tion, and  pull  fullest  loads. 

We  guarantee  it.     Try  Cling-Surface  and  see. 

Write  us.     We  have  a  mighty  interesting  matter  for  you. 

CUNG-SURFACE  CO  10.8  Niagara  .«t  Buffalo  N  Y 

New  York     Chicago     Boston     Philadelphia     St  Louis  London  Thnmas  &  Bishop  119.155  Finsbury  Pavement  E  C 


Kinistied    Pvlacliine   Keys 

Gib  and  Plain  Head 


OLNEY  &  WARRIN 

66-68  Center  St.,  New  York 


Cheaper  than  you  can  make  th 


Finished  "  Ready  to  Drive." 


JENKINS  BROS.  IRON  BODY  VALVES 

are  strong  and  heavy.      Tne  yokes  are  ■wide, 
giving  room  for  ample   stuffing-toxes,  -wkicli 
are  easily  accessible,  and  can  te  packed  under 
tull  nead  or  steam  -svnen  valve  is  -svide  open. 
Tke    raised   seats   are    REMOVABLE,  and 
are   made   or  special  composition  metal  Living 
long  ■w^earing  qualities.      Contain  Jenkins  Disc, 
and  intercnangealjle  parts  tnrougkout. 
JENKINS  EROS.,  New  York,  Boston,  PUIadelphia,  Chlcaeo,  London. 
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Do  you  want  to  cut  down  the  time  and  expense  in  cutting  off 
those  bars? 

UNIVERSAL  Power  Hack  Saws  cut  iron,  steel,  brass,— any 
metal  that's  too  heavy  in  the  piece  to  cut  with  a  Hand  Saw. 

And  you'll  be  surprised  how  much  faster  the  UNIVERSAL 
Power  Hack  Saw  will  cut  than  other  Power  Saws.  Two  thmgs 
combine  to  make  this  a  fact:  the  design  of  the  UNIVERSAL 
Power  Saw, —  and  the  Hack  Saw  Blades  used. 

Tell  us  what  you  are  cutting,  the  quantity,  etc.,  and  we'll  name 
you  some  prices  and  give  you  facts  that  we  know  will  interest  you. 

Don't  be  backward. 

WEST  HAVEN  MFG.  CO.,  New  Haven,  Conn. 


hJF   J^L"  (mm 

^^^^^^^^^^^^^^^^^^^^  ^^^^^  PATEXTS  PENDING 

No.  7  Bar  Cold  Saw  No.  2  Horizontal  Floor  Boring  No.  2  I  Beam  Cold  Saw 


No.  2  Horizontal  Floor  Boring 
Milling  and  Drilling  Machine 

•WRITE  FOR  CATALOG 


ESPEN-LUCAS  MACHINE  WORKS 

Broaa  ana  Noble  Streets.  PHILADELPHIA,  PA. 


$40.  F.  O.  B.  New  YorK. 

This  No.  1  Portable  Shaft  Keyseater 

is  indispensable  to  the  repair  shop. 
It  will  mill  keyseats  in  the  middle  or 
on  the  ends  of  shafting  from  II4" 
to  5'  in  diameter  without  removing 
from  tlie  hangers.  It  can  be  slipped 
orer  lieavy  shafting  or  spindles  when 
desired:  can  be  operated  in  the  most 
awkward  places,  and  will  mill  a  key- 
seat  12  '  long  without  resetting. 

Other  advantages  are  its  rapid 
operation,  accuracy  of  work  pro- 
duced and  the  fact  that  it  cuts  with- 
out jar  or  chatter  of  any  kind. 

TFe  sliall  be  glad  to  send  full 
details  on  request. 

JOHN  T.  BURR  a  SONS,  34  So.  6th  St.,  BrooKlyn,  N.  Y. 

Selig,  Sonnenthal  &  Co..  Loudon. 


The 

Crescent 
Angle 
Band  Saw 


^.1      Cuts  any  an- 

y      gls  up  to  45 

degrees  with 

table  always 

level. 


The  advantage  of  this  saw  is  readily 
apparent ;  it  sa^es  time  and  labor  in 
handling  large  work  and  insures  ac- 
curacy in  small  work.  A  turn  of  the 
wlieel  will  change  the  angle  of  the 
saw,  and  change  can  be  made  without 
stopping  the  machine.  Thoroughly 
practical,  simple  and  sold  at  a  reason- 
able price.     Write  us. 

The  Crescent  Machine  Co. 


56  Main  St., 


LEETONIA,  O. 


No.  1-6  In.  X  6  in. 

The  even  steady  pull  of  the  blade  in  the 

Dra'W  Cut 
Machine  Sa>v 

causes  every  tooth  to  cut  the  entire  length 
of  travel,  the  blade  being  relieved  on  the 
out  stroke  prevents  dulling  the  teeth  ;  re- 
sult—a fast,  true  cut,  least  wear  to  blade, 
smallest  consumption  of  power. 

Special  features  fully  described  m  cir- 
cular. Saw  made  in  two' sizes.  No.  3,  lo  in. 
X  10  in. 

H.    T.    STORY 

30  W.  Randolph  St.,  CHICAGO,  ILL. 


OUR  SPECIALTY, 

Automatic  Machinery 


Wood  Screws, 

A  C      /^         1      /^  HARTFORD. 

Asa  o.  Cook  Co.,  conn..  u.s.a. 


for 
making: 


A. 


G.    BUTLER, 
Pattern  Letters 

For  Iron  and  Brass  Cast- 
ings.   Various  stvles  and 
sizes.     For    Machines, 
Bridges,  Tablets,  etc. 
Leather  Fillet. 

,^^^^__,  All  sizes  in  stock. 

Commonwealth  BIdg..  284-286  Pearl  Street.  Htm  Vm» 
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SHEARING    PUNCHES   FOR 

HEAVY  WORK. 

They  go  through  the  Metal  easy. 


Modern  Pipe  Work 
Demands  Modern  Machines 

The  Williams  Pipe  Machines,  for  cutting 
and  threading  pipe  from  I4"  up  to  12",  are 
of  latest  design  witli  all  improvements  for 
convenient  operation  and  rapid,  accurate 
production.  Quick  opening  and  adjustable 
dies.     Six  changes  of  speed. 

Circulars  on  request. 

Williams  Tool  Co.,  Erie,  Pa. 


FACINGS  AND  PLUMBAGO 

Everything  from  a  Molding  Tool 
to  Cupola 

Our  Catalog  describes  everything 

J.    W.    PAXSON    CO. 

Philadelphia,  Pa. 


Angle 
Benders 

We  make  hand  power 
Benders  for  forming 
angles  in  stock  1  in. 
thick  and  under.  Lig:ht 
stockcanbebentcold 


WaDace  Snpplj  Co.,  %%lrott:  Chicago,  111 


"Trimo 


America's  Leading' 
Pipe  Wrench 

ALWAYS    RELIABLE 
Gold  Medal 


••A  Mechanical 
TRIUMPH 


Save  Time 
and  Money 


at  St.  Louis, 
1904 


spent     in     repairs    by 
using  the  "Trimo".     Im- 
proved until  it  has  no  equal 
for     strength.       Steel,      Drop 
Forged;  all  parts  interchangeable; 
each  thoroughly  tested  and  guaran- 
teed.    Has  inserted  Jaw  in  handle,  eas- 
and  cheaply  replaced. 

Send  for  new  catalogue  No.  38,  mailed  free. 


TRIMONT  MFG.  CO. 


55  to  71  Amory  Street 

Cuts  and 
PuncKes  at 
One  Stroke 

This  new  Punching 
Machine  is  adapted  for 
cutting  and  punching  of 
almost  every  kind,  but  is 
especially  valuable  for 
making  washers  from 
scrap  plate  metals  or  fibre, 
and  for  cutting  armature 
discs,  hardware  and  elec- 
trical specialties  from 
hard  or  soft  metal. 

It  is  very  rapid,  cutting  and 
punching  at  one  stroke,  either 
single  or  multiple ;  can  be  operated 
by  any  person  of  ordinary  intelli- 
gence, and  can  be  arranged  for 
shearing  when  desired.     Made  in 

four  sizes.   WriU-Jo,- full  description. 

Krips-Mason 

MacKine  Co. 

1636  North  Hutcliinson  Street 
Philadelphia,  Pa.,  U. 


Roxbury,  Mass.,  U.  S.  A. 


Pipe  Threading  and  Cutting  Machines 

Steam  and  Gas  Fitters'  Hand  Tools 

All  our  machines  are  of  im- 
proved design  and  unsurpassed 
for  efficiency  of  operation  and 
quality  of  workmanship. 

Catalogue  mailed  on  request. 

D.  Saunders'  Sons 

YONKERS,  N.  Y, 
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In  Close 
Quarters 


Where  there  is  scarcely  elbow  room — where  you  can't  turn  a  die  stock — as  in  a 
ditch,  against  a  wall  or  ceiling,  etc.,  Armstrong's  Ratchet  Attachment  for  Gen- 
uine Armstrong  Dies  and  Stocks  is  invaluable. 

Made  to  fit  all  sizes  of  Genuine  Armstrong  Stocks.  It  is  a  well  made  tool 
and  the  cost  is  trivial  compared  to  the  value. 

Circulars  and  prices  on  request. 

The  Armstrong  Mf]^.  Co.,  297  Knowlton  St.,  Bridgeport,  Conv. 


Use  "MACHINE  RELIEVED"  Staybolt 

TAPS 


REAMER 


THREAD 
TAPER         :    STRAIGHT 


SHANK 


IIIHIIMIMIMmilii 


Cut  E^asy  'Wear  L-on^  Accurate 

Give  tHem  a  trial.  Catalogue  ai\<i  prices  oi\  application^*  tSamples  sezkt  on  approval. 

'Wiley  CO,  Russell  Manufacturing;  Company 

Greenfield,  Mass.,  U.  S.  A. 


YOU    BUY   THE   BEST 

W^hen  you  buy  our  Tapping  Machine  for  pipe  fit- 
tings and  flanges,  with  geared  feed  corresponding  to  lead 
of  tap  and  automatic  air  shifting  device  for  belts. 

We  also  build  a  line  line  of 

Key  seat  ers. 

Drilling   and  Boring  Machines  for  Heavy  IVorK, 

Car  AVKeel  Borers, 

Heavy  Double  Rod  Drills. 

Draw^  StroKe  Slotters, 

Universal  Sa'w  Benches. 

BaKer  BrotHers,  Toledo,  OHio,  U.  S.  A. 

AGENTS:  Marshall  cS:  Huschart  Mchv.  Co.,  Chicago,  111.  Motch  &  Merryweather  Mchy.  Co.,  Cleveland,  O. 
Prentiss  Tool  and  Supply  Co.,  Xew  Vork  Citv.  Baird  Mchv.  Co.,  Pittsburg,  Pa.  Schuchardt  &  Schutte, 
Berlin,  Vienna,  Stockholm.  St.  Petersburg. '  Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan, 
Bilbao,  Barcelona.     Chas.  Churchill  &  Co..  London,  Manchester. 


<< 


Keystone"  Crocodile  Wrenches 


)'S-^m!nm?sei?ewHEHC\ 


'  Forged  from  the  solid  bar, 
without  welds  and  from 
special  steel. 

Teeth  will  not  flaRe  off  nor  mash  doivn. 
MTrite  for  catalogue  and  discounts. 

KEYSTONE  DROP  FORGE  WORKS,  CHESTER,  PA. 


Febnuivv.   ]W] 


MACHIXERY. 


143 


Our    3 -inch    Machine 

is  built  with  the  same  care  and  along  the  same 
lines  as  the  larger  sizes.  It  will  cut  and  thread 
pipe  from  1-4  in.  to  3  in. —  weighs  2500  lbs. 
It  is  designed  to  do  quick  work  and  to  last. 
Let  us  send  you  a  larger  cut  and  a  circular. 
You  will  like  it. 

The  Stoever  Foundry  &  Mfg.  Co. 

MYERSTOWN,  PA.,  U.  S.  A. 


Who  placed  the  first 

MACHINE  SCREW  TAP 


on  the  market  ? 

CARPENTER. 

Who  made  the  first 

BEAMAN  ®  SMITH  TAP 


•v'w^.^\^^^■^^^^A'^^•^^.-v^, 


the  market  ? 

CARPENTER. 

What  name  stands  for  excellence 
in  Taps  and  Dies  ? 

CARPENTER. 

Our  taps  have  been  on  the  market  36  years,  and 
have  no  superiors.  Why  not  use  the  oldest  and  best  ? 

SCND     FOR    CA.TA.LOG 

J.  M.  CARPENTER  TAP  ®  DIE  CO. 

PAAVTUCKET.  R.  I..  U.  S.  A. 


T 


HERE  are  many  argu- 
ments in  favor  of  Forbes 
Patent  Die  Stocks. 


k 


Before  the  Forbes  machine  was  invented  the  pipe 
threading  proposition  was  a  serious  problem.  With  the 
Forbes  instrument  it  is  possible  to  cut  and  thread  pipe 
up  to  sixteen  inches  by  hand  power.  The  operation  is 
extremely  simple — one  man  can  do  the  luork  of  four 
and  do  it  better. 

Interesting  catalogue  if  you'll  <twite. 

THE  CURTIS  &  CURTIS  COMPANY, 

8  GARDEN  ST.,  BRIDGEPORT,  CONN. 

New  York  Office  ;  60  Centre  St. 


Pipe  Threaders  and  Cutters 

with  efficiency  as  well  as  beauty. 

Heavy— none  more  so :  bed  cast  in  one  piece,  no  stands  nor 
legs  to  work  loose     No  oil  soaked  floors ;  fire  risk  reduced. 

Single  speed  pulley;  all-gear  speed  changes  through  semi- 
•teelcut  gears. 

Deep  chasers  cutting  long  taper  perfect  threads  in  one  cut 
»8  easily  on  steel  as  on  iron  pipe. 

Let  us  prove  to  you  that  the  higher  cost  for  a  tnodern  tool  is  ' 

Justified  by  the  character  and  quantity  of  its  product.    Circulars 
for  the  asking. 

Standard  Engineering  Co., 

Ellwood  City,  Penna. 

St.  Louis  Office:  1 012  Chemical  BIdg. 
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Don't   Stop   Your   MacHine 


to  change  pipe. 

This  gripping  chuck  can 
be  operated  while  the  ma- 
chine is  running.  One  for- 
ward movement  tightens  and 
one  backward  releases  the 
pipe. 

It  will  handle  pipe  or 
nipples  from  i  to  4  inches. 
For  threading  nipples, 
special  holders  are  sub- 
stituted for  the  regular  pipe 
jaws. 

Shall  we  forward  cir- 
culars. 


BIGNALL  ®  REELER  MFG.  COMPANY 

£dwardsville,  Illinois,  U.  S.  A. 


One  Murchey  Nipple  \  Pipe  Threading  Machine 

will  cut  more  threads  in  a  given  time  than 
any  three  machines  of  other  makes,  and 
produces  absolutely  uniform  work — 
points  that  are  worth  considering  when 
you  are  looking  for  machinery  of  this 
class.  The  No.  3  machine,  shown 
herewith,  threads  and  reams  at  one  oper- 
ation, has  capacity  for  pipe  i^z"  to  4" 
inclusive,  and  will  thread  300  four-inch 
nipples  complete  in  ten  hours.  As  the 
dies  open  automatically  the  machine  re- 
quires no  attention  after  thread  is  started. 

We  also  make  the 
Murchey  Patent  Aatomatic  Collap- 
sing Tap  and  Reamer  Combined —  a 

particularly   conveni- 
ent   device     adapted 
for  all  kinds  of  tapping  machines  and  turret  lathes.     Collapses  automatically 
at  the  end  of  the  thread,  saving  time  and  danger  of  spoiling  work;  durable, 
easily  sharpened  and  can  be  set  to  cut  over  or  undersize  threads. 

Write  for  Catalogues  shoiuitig  these  Tools  and  the  Murchey  Improied  Tapping  Machine. 

MurcHey  MacHine  ®,  Tool  Company 

Corner  4th  and  Porter  Streets,  Detroit.  Mich.,  U.  S.  A. 
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Why  you  should  have  this  Merrell  Pipe  Thread- 
ing and  Cutting  Machine- 


BeCSUSe  it  win  cut  and  thread  any  kind  of  pipe  up  to 

12  inches. 
BeC3US6  it  will  cut  any  style,  pitch  or  kind  of  thread, 

either  right  or  left. 
Because  it  can  be  used  as  a  hand  or  power,  stationary 

or  portable  machine. 
Because  this  is  absolutely  the  only  machine  that  will 

cut  and  thread   satisfactorily  8  and   1 2-inch 

pipe  when  used  as  a  hand  machine. 
Because  tliis  machine  will  work  well  anywhere — under 

any  conditions — and  can   be   operated  by  a 

youngster. 
Because  we  are   so   positive   it  will  do  the   work  you 

want — once  you  try  it — we  will  give  it  to  you 

foTT'HIRTY  DAYS'  FREE  TRIAL. 
Get  in  touch  with  us  at  once.     Secure  our  catalogue. 
Learn  our  prices.     Write  to 


I  The  Merrell  Mfg.  Co.,  15  Curtis  St.,  Toledo,  0. 


The  Hoefer  Line  of  Manufacture 

includes  Drill  Presses,  Metal  Saws,  Horizontal  Drilling 
and  Boring  Machines,  Vertical  Boring  Machines,  Wire 
Straighteners,  Pipe  Threading  Machines,  Furniture  and 
Bed  Spring  Machinery. 

All  of  latest  design,  embodying  every  modern  im- 
provement and  adapted  for  rapid  and  economical  produc- 
tion of  work.  We  shall  be  glad  to  soid  complete  catalogue 
on  request. 


2l-lnch  Gang  Drill. 


Adjustable  Hand  Power  Pipe  Threading  Machine. 


Hoefer  Mfg.  Company,  corner  Chicago  and  Jackson  sts.,  Freepoft,  Illinois 

Foreign  Agents— C.  W.  Burton,  Orifflths  &  Co.,  LondoQ,  England.     Schuchardt  &  Scbutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg. 
Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.    J.  Lambercier,  Geneva.  Switzerland. 
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You  rkot  only  Save  Time  ^w^Hen  you  use  a 
Rivett-Dock  THreading  Tool 
for  your  THreaded  WorR, 
but  insure  perfedl  accuracy. 

A  single  point  tool  requires  almost  four  times  as  much  time  to  accomplish 
the  same  results,  is  in  constant  need  of  grinding,  and  can't  be  counted  on 
for  the  degree  of  accuracy  required  for  duplicate  work — or,  in  fact,  any 
good  work.  We  will  send  the  Rivett-Dock  Tool  on  thirty  days'  trial;  if 
you  don't  want  it  "  for  keeps  "  at  the  end  of  that  time,  send  it  back. 

igo6  Catalogue  sent  on  request. 

The  Rivett-Dock  Company,  Brighton,  Boston,  Mass. 

U/>e  RIVETT  PRECISION  LATHE5 

Designed  for  those  classes  of 
work  requiring  the  extreme 
of  accuracy  and  especially 
adapted  for  experimental 
work,  for  tool  makers  and 
makers  of   fine   instruments. 

In  addition  to  our  line  of 
Precision  Lathes  we  build 
five  different  sizes  of 

Bench  and  Tool  Room  Lathes 

ranging  in  price  from  $  i  oo  up 

Send   for  1900    Catalog. 
Rivett  I^atHe  Mfg\  Company,  Brignton,  Boston,  Mass. 


WORKING   END  OF  A 
3-INCH  MACHINE. 


Hurlbut's  Patent 
Cutting-off  Machine 


Made  in  2-inch,  3-inch, 
4-inch,  5-inch,  6-inch, 
8-inch  and  lo-inch  sizes. 

Circulars  on  application. 

HURIBUT'ROGERS 
NACBINE  CO. 

So.  Sadbnry,  Mass. 


E 


• 


New  Materials— highest  grade  of  skilled  'workmen — watchful  care,  in  every 
process  result  in  perfect  crucibles — the  kind  you  get  from 

McCuIIough-DalzcII  Crucible  Gimpany,  Pittsburgh,  Pa. 
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HEATERS  FOR  HOT  BLAST  AND  VENTILATION. 


CHARLES  L.  HUBBARD. 


T 


I  HE  best 
type  of 
li  e  a  ter 
for  any  particu- 
lar case  will  de- 
p  e  n  d  upon  the 
volume  and  final 
temperature  of 
the  air,  the 
steam  pressure 
and  the  available 
space.  When 
the  air  is  to  be 
heated  to  a  high 
temperature  for 
both  warming 
and  ventilating 
a  building  as  in 
the  case  of  a 
shop  or  mill,  or 
for  drying  pur- 
poses, heaters  of  the  general  form  shown  iu  Figs.  1,  3  and 
4  are  used.  These  may  also  be  adapted  to  all  classes  of  work 
by  varying  the  proportions  as  required.  They  can  be  made 
shallow  and  of  large  superficial  area  for  the  comparatively 
low  temperatures  used  in  purely  ventilating  work,  or  deeper, 
with  less  height  and  breadth  as  higher  temperatures  are  re- 
quired. 

Description  of  Types'of  Heaters. 
Fig.  3  shows  the  general  construction  of  the  standard  hot 
blast  heater  of  the  B.  F.  Sturtevant  Company.  This  con- 
fists  of  several  sectional  cast  iron  bases  with  loops  of  wrought 
iron  pipe  connected  as  shown.  The  steam  enters  the  upper 
part  of  the  bases  or  headers  and  passes  up  one  side  of  the 
loops,  then  across  the  top  and  down  on  the  other  side,  where 
the  condensation  is  taken  off  through  the  return  drip,  which 
is  separated  from  the  inlet  by  a  partition.  These  heaters  are 
made  up  in  sections  of  2  and  4  rows  of  pipes  each,  and  can 


Fig. 


sturtevant  Miter  Type  Heater. 


Pig.  2.    American  Blower  Co.'s  Hot  Blast  Heater,  Pour-pipe  Section. 

be  made  any  depth  desired  by  adding  more  sections.  The 
height  varies  from  3%  to  9  feet  and  the  width  from  3  feet  to 
7  feet  in  the  standard  sizes.  They  are  usually  made  up  of 
one-inch  pipe,  although  I14  inch  is  commonly  used  in  the 
larger  sizes. 

For  convenience  in  estimating  the  approximate  dimensions 
of  a  heater,  Table  I,  page  354,  is  given.  The  standard  heaters 
made  by  different  manufacturers  vary  somewhat,  but  the  di- 
mensions given  in  the  table  represent  average  practice.     Col- 


umn 3  gives  the  square  feet  of  heating  surface  in  a  single 
row  of  pipes  of  the  dimensions  given  in  columns  1  and  2,  and 
column  4  gives  the  free  area  between  the  pipes. 

In  calculating  the  total  height  of  the  heater  add  1  foot  for 
the  base.  These  sections  are  made  up  of  1-inch  pipe  except 
the  last,  or  7-foot  sections,  which  are  made  of  114-inch  pipe. 

Fig.  1  shows  the  miter  type  of  the  Sturtevant  heater,  with 
single-chambered  inlet  and  outlet  sections.  This  arrangement 
provides  absolute  freedom  of  expansion  and  perfect  circula- 
tion. Steam  is  admitted  at  the  top  of  the  inlet  section,  and 
the  drips  removed  from  the  end  of  the  outlet  section.     Heat- 


Fler-  3.    sturtevant  Hot  Blast  Heater. 

ers  of  this  type  are  usually  enclosed  in  a  steel  casing  as  shown 
in  Fig.  14,  although  brick  walls  are  often  used  for  heaters  of 
large  size. 

Fig.  2  illustrates  the  construction  of  a  4-pipe  section  of 
the  heater  made  by  the  American  Blower  Company,  and  Fig.  4 
the  same  heater  complete,  without  its  steel  plate  casing.  This 
heater  is  similar  in  appearance  to  the  one  just  described,  but 
differs  somewhat  in  its  construction.  The  base  is  divided 
lengthwise  by  an  inside  partition,  so  that  the  two  pipes  or 
legs  of  each  loop  connect  with  different  chambers,  one  of 
which  connects  with  the  steam  supply  and  the  other  with  the 
return. 

Fig.  5  shows  a  special  form  of  heater  particularly  adapted 
to  ventilating  work  where  the  air  does  not  have  to  be  raised 
a"l)ovo  75  or  80  degrees.  It  is  made  up  of  1-inch  wrought 
iron  pipe  connected  with  supply  ami  return  headers;  each 
section  contains  14  pipes,  that  is,  2  pipes  wide  and  7  pipes 
deep,  and  they  are  usually  made  up  in  groups  of  5  sections 
each.  These  coils  are  supported  upon  T-irons  resting  upon  a 
brick  foundation.     Heaters  of  this  form  are  usually  made  to 
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extend  across  the  side  of  a  room  with  brick  walls  at  the  sides 
instead  of  being  encased  in  steel  housings. 

Figs.  6,  7  and  9  show  the  "Vento"  cast  iron  hot  blast  heater 
made  by  the  American  Radiator  Company.  This  type  of 
heater  is  to  be  used  under  the  same  conditions  as  the  pipe 
heaters  already  described.  Fig.  6  shows  a  group  of  sections 
and  illustrates  the  general  construction  and  method  of  con- 
nection.    Fig.  7  shows  the  sections  arranged  in  a  stack,  five 


In  designing  a  heater  of  this  kind,  care  must  be  taken  that 
the  free  area  between  the  pipes  is  not  contracted  to  such,  aa 
extent  that  an  excessive  velocity  will  be  required:  to  pass  the 
given    quantity    of   air    through    it.     In    ordinary    work   it   is 


Fig.  4.    American  Blower  Company's  Heater  Complete  without  Casing. 

TOWS  deep;    and  Fig.  9   the  same  stack  with  its  steel  casing 
and  the  supply  and  return  connections. 

Cast  iron  indirect  radiators  of  the  pin  pattern  shown  in 
Fig.  8  are  well  adapted  for  use  in  connection  with  mechan- 
ical ventilation,  and  also  for  heating  where  the  air  volume  is 
large  and  the  temperature  not  too  high,  as  in  churches  and 
halls.  They  make  a  convenient  form  of  heater  for  schoolhouse 
and  similar  work,  for  being  shallow,  they  can  be  supported 
upon  I-beams  at  such  an  elevation  that  the  condensation  may 
be  returned  to  the  boilers  by  gravity. 


AIR  VALVEa 
PLAN  AT  SUPPLY  END 


FRONT  VIEW  END  VIEW  ■"•"'■'-"'•i'-^-*'- 

Fig.  5.    Special  Heater  used  in  Ventilating  Work. 

In  the  case  of  vertical  pipe  heaters  the  bases  are  below 
the  water-line  of  the  boilers,  and  the  condensation  must  be 
returned  by  the  use  of  traps  and  pumps. 
EflSciency  of  Pipe  Heaters  and  Calculations  of  Sizes  Required. 

The  efficiency  of  the  heaters  used  in  connection  with  forced 
blast  varies  greatly,  depending  upon  the  temperature  of  the 
entering  air,  its  velocity  between  the  pipes,  the  temperature 
to  which  it  is  raised,  and  the  steam  pressure  carried  in  the 
heater.  The  general  method  in  which  the  heater  is  made  up 
is  also  an  important  factor. 


TABLE  I. 

Width  of 

Section 

Feet. 

Height  of 
Hipes 
Ft.  In. 

Surface 
Sq.  Feet. 

Free  Area 

thxough  Heater, 

S%  Feet. 

3 

3     6 

20 

4.2 

3 

4     0 

22 

4.8 

3 

4     6 

25 

5.4 

3 

5     0 

28 

6.0 

4 

4     6 

34 

7.2 

4 

5     0 

38 

8.0 

4 

5     6 

42 

8.8 

4 

6     0 

45- 

9.6 

5 

5     6 

52 

11.0 

5 

6     0 

57 

12.0 

5 

6     6 

62 

13.0 

5 

7     0 

6T 

14.0 

6 

6     6 

75 

15.6 

6 

7     0 

hi. 

16.8 

6 

7     6 

87 

18.0 

6 

8     0 

92 

19.2 

7 

7     6 

98 

21.0 

7 

8     0 

103 

22.4 

7 

8     6 

109 

23.8 

7 

9     0 

116 

25.2 

customary  to  assume  a  velocity  of  800  to  1,000  feet  per  min- 
ute; higher  velocities  call  for  a  greater  pressure  on  the  fan 
which  is  not  desirable  in  ventilating  work. 

In  the  heaters  shown,   about  0.4   of  the  total  area   is  free 
for  the  passage  of  air;   that  is,  a  heater  5  feet  wide  and  6 

feet  high  would  have  a 
total  area  of  5X6  =  30 
square  feet,  and  a  free 
area  between  the  pipes  of 
30  X  0.4  =  12  square  feet. 
The  depth  or  number  of 
rows  of  pipe  does  not 
affect  the  free  area,  al- 
though the  friction  is 
Increased  and  additional 
work  is  thrown  upon  the 
fan.  The  efficiency  In 
any  given  heater  will  be 
increased  by  increasing 
the  velocity  of  the  air 
through  it,  but  the  final 
temperature  will  be  di- 
minished, that  is,  a  larger 
quantity  of  air  will  be 
heated  to  a  lower  tem- 
perature in  the  second 
case,  and  while  the  total 
heat  given  off  is  greater, 
the  air  quantity  increases 
more  rapidly  than  the 
heat  quantity,  which 
causes  a  drop  in  temper- 
ature. 

Increasing  the  number 
of  rows  of  pipe  in  a  heater 
with  a  constant  air  quan- 
tity, increases  the  final 
temperature  of  the  air 
but  diminishes  the  effi- 
ciency of  the  heater,  be- 
cause the  average  difference  in  temperature  between  air  and 
steam  is  less.  Increasing  the  steam  pressure  in  the  heater  (and 
consequently  its  temperature)  increases  both  the  final  tem- 
perature of  the  air  and  the  efficiency  of  the  heater.  Table  II 
has  been  prepared  from  different  tests  and  may  be  used  as  a 
gnhle  in  computing  probable  results  under  ordinary  working 
conditions.  In  this  table  it  is  assumed  that  the  air  enters 
the  heater  at  a  temperature  of  zero  and  passes  between  the 
pipes  with  a  velocity  of  SOD  feet  per  minute.  Column  1  gives 
the  number  of  rows  of  pipe  in  the  heater  and  columns  2,  3 
and  4  the  final  temperature  of  the  air  for  different  steam 
pressures.  Columns  5,  6  and  7  give  approximately  the  Cor* 
responding  efficiency  of  the  heater. 


Pig.  6. 
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:Example: — Air  passing  through  a  heater  10  pipes  deep  and 
■carrying  20  pounds  pressure  will  be  raised  to  a  temperature 
•of  90  degrees  and  the  heater  will  have  an  efficiency  of  1,650 
B.  T.  U.  per  square  foot  of  surface  per  hour. 

Per  a  velocity  cf  1.000  feet,  multiply  the  temperatures  given 
■in  "the  table  by  0.9  and  the  efficiencies  by  1.1. 

Example: — How  many  square  feet  of  radiation  will  be  re- 
•qiiired  to  raise  600,000  cubic  feet  of  air  per  hour  from  zero 
•to  80  degrees,  with  a  velocity  through  the  heater  of  800  feet 
per  minute  and  a  steam  pressure  of  5  pounds?  What  must 
'be  the  total  area  of  the  heater  front  and  how  many  rows  of 
ipipes  must  it  have? 


Fig.  7.    "Vento"  Cast  Iron  Heater. 

The  B.  T.  U.  required  is  found  by  multiplying  the  volume 
of  air  by  the  desired  rise  in  temperature  and  dividing  the  re- 
sult by  55,  hence  600,000  X  80  -f-  55  =  872,727  B.  T.  U.  re- 
quired. 

Referring  to  Table  II  we  find  that  for  the  above  conditions 
a  heater  10  pipes  deep  is  required,  and  that  an  efficiency  ot 
1,500  B.  T.  U.  win   be  obtained.     Then   872,727-^1,500  =  582 


Pig.  8,    Pin  Type  Heater. 

square  feet  of  surface  required,  which  may  be  taken  as  600 
in  round  numbers.  600,000  -^  60  =  10,000  cubic  feet  of  air 
per  minute,  and  10,000-^800  =  12.5  square  feet  of  free  area 
required  through  the  heater.  If  we  assume  0.4  of  the  total 
heater  front  to  be  free  for  the  passage  of  air,  then  12.5  -f-  0.4  = 
81.25  square  feet,  total  area  required. 

The  general  method  of  computing  the  size  of  heater  for 
any  given  building  which  is  to  be  both  ventilated  and  warmed 
by  a  hot-blast  system,  is  the  same  as  in  the  case  of  indirect 


heating.  First  obtain  the  B.  T.  U.  required  for  ventilation, 
and  to  that  add  the  heat  loss  through  walls,  etc.,  and  divide 
the  result  by  the  efficiency  of  the  heater  under  the  given  con- 
ditions. 


STEAM  SUPPLY 


TRAP 


Fig.  9.  "Vento"  Cast  I 


Example: — An  audience  hall  is  to  be  provided  with  400,000 
cubic  feet  of  air  per  hour.  The  heat  loss  through  walls,  etc., 
is  250,000  B.  T.  U.  per  hour  in  zero  weather.  What  will  be 
the  size  of  heater,  and  how  many  rows  of  pipe  deep  must  it 
be,  with  20  pounds  steam  pressui-e? 

400,000  X  70  ^  55  =  509,090  B.  T.  U.  for  ventilation.  There- 
fore 250,000  +  509,090  =  759,090  B.  T.  U.,  total  to  be  supplied. 


Temperature  o£  entering  air,  zero. 
Velocity  of  air  between  the  pipes,  800  fee 


Temp,  to  whic 

h  the  Air 

Efficiency  of  the  Heat 

Rows  of 

will  be  raised  from  zero. 
Steam  Pressure  in  Heater. 

m  B.T.  U.  per  sq.  ft 
Steam  Pressure  in 

per  hour. 
Heater.     . 

Pipe  Deep. 

6  lbs.         80  lbs. 

to  lbs. 

5  lbs.            20  lbs 

4 

30             35 

45 

1600           1800 

2000 

6 

50             55 

65 

1600           1800 

2000 

8 

05             70 

85 

1500           1650 

1850 

10 

SO             90 

105 

1500           1650 

1850 

12 

95           105 

125 

1500           1650 

1850 

14 

1 05            120 

140 

1400           1500 

1700 

16 

120            130 

150 

1400           1500 

1700 

18 

130           140 

160 

1300           1400 

1600 

20 

140           150 

170 

1300           1400 

1600 

We  must  next  find  to  what  temperature  the  entering  air 
must  be  raised  in  order  to  bring  in  the  required  amount  ot 
heat,  so  that  the  number  of  rows  of  pipe  in  the  heater  may 
be  obtained  and  its  corresponding  efficiency  determined.  We 
have  entering  the  room  for  purposes  of  ventilation,  400,000 
cubic  feet  of  air  every  hour  at  a  temperature  of  70  degrees. 


Pig.  10.    Diagram  of  Pin  Type  Heater. 

and  the  problem  now  becomes,  to  what  temperature  must  this 
air  be  raised  to  carry  in  250,000  B.  T.  U.  additional  for  warm- 
ing? 

"We  luiow  that  1  B.  T.  U.  will  raise  55  cubic  feet  of  air  1 
degree.     Then  250,000  B.  T.   U.  will  raise  250,000  X  55  cubic 
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feet  of  air  1  degree.  Thus  250,000  X  55  -=-  400,000  =  34  de- 
grees, required  excess  temperature.  The  air  in  this  case  must 
then  be  raised  to  70  +  34  =  104  degi-ees  to  provide  for  both 
ventilation  and  warming.  Referring  to  Table  II  we  find  that 
a  heater  12  pipes  deep  will  be  required,  and  that  the  corre- 
sponding efficiency  of  the  heater  will  be  1,650  B.  T.  U.  Then 
759,090  -=-  1,650  =  460  square  feet  of  surface  required. 

Heating  Siirface  Required  for  Factories. 
The  proportional  heating  surface  for  factory  heating  is  gen- 
erally expressed  in  the  number  of  cubic  feet  in  the  building 
for  each  linear  foot  of  1-inch  steam  pipe  in  the  heater.  On 
this  basis,  in  factory  practice,  with  all  of  the  air  taken  from 
out  of  doors,  there  are  generally  allowed  from  100  to  150  cubic 
feet  of  space  per  foot  of  pipe  according  as  exhaust  or  live 
steam  is  used,  live  steam  in  this  case  indicating  steam  of 
about  SO  pounds  pressure.  If  practically  all  of  the  air  is  re- 
turned from  the  buildings  to  the  heater,  these  figures  may  be 
raised  to  about  140  as  a  minimum,  and  possibly  200  as  a 
maximum,  per  foot  of  pipe. 

INCOMING  AIR.O'FAHRENHEIT.STEAM  PRESSURE, 5  POUNDS. 
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size,  and  each  provided  with  a  separate  valve  in  the  supply 
and  return.  In  making' these  divisions,  special  care  should 
be  taken  to  arrange  for  as  many  combinations  as  possible. 

Example: — A  heater,  10  pipes  deep,  may  be  made  up  of  three 
sections,  one  of  2  rows  and  two  of  4  rows  each.  By  means  of 
this  division,  2,  4,  6,  8  or  10  rows  of  pipe  can  be  used  at  one 
time,  as  the  outside  weather  conditions  may  require. 


INITIAL  AIR  TEMPERATURE,0°FAHRENHEIT.  STEAM  PRESSURE,  5  POUNDS. 
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VELOCITY  OF  AIR  THROUGH   HEATER  IN  FEET  PER  MINUTE. 

J/o.»i««ri.-V.y. 

Fig.  12.    Temperature  Cbart. 

In  making  the  pipe  connections  to  a  heater  of  this  kind,  a 
main  or  header  is  usually  run  along  one  side,  from  which 
branches  of  the  proper  size  are  carried  to  the  different  sec- 
tions. The  arrangement  of  the  returns  should  correspond  in 
a  general  way  with  the  supplies. 

The  main  header  should  be  properly  drained,  and  the  con- 
densation from  the  heater  tapped  to  a  receiving  tank,  or  re- 


out'"'  J.'    T  '    'i"    T  '     T 
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STEAM  HEADER 


...   ...   _  ,   900   lOOiJ   1100  1200  1300  1400  1500 

VELOCITY  OF  AIR  THROUGH  HEATER  IN  FEET  PER  MINUTE. 

J(„c*i»CT»,-V.r. 

Fig   11.    Condensation  Cbart. 

Temperature  and  Condensation  Charts. 

The  accompanying  'temperature'  and  "condensation"  charts 
show  the  results  obtained  with  the  "Vento"  cast  iron  heater 
and  the  data  given  therein  correspond  to  that  found  in  Table 
II  for  pipe  heaters.  These  charts  explain  themselves  and 
require  no  further  description. 

Indirect  Pin  Radiators. 

Heaters  made  up  of  indirect  pin  radiators  of  the  usual 
depth  have  an  efficiency  of  at  least  1,500  B.  T.  U.  with  steam 
at  5  pounds  pressure,  and  are  easily  capable  of  warming  air 
from  zero  to  SO  degrees  or  over  when  computed  on  this  basis. 
The  tree  space  between  the  sections  bears  such  a  relation  to 
the  healing  surface  that  ample  area  is  provided  for  the  flow 
of  air  through  the  heater  without  producing  an  excessive 
velocfty. 

Pipe  Connections. 

Hot  blast  heaters,  commonly  called  main  heaters,  are  usually 
divided  into  several  sections,  the  number  depending  upon  their 


throuqhT  '    T 

FEED  WATER  HEATER 


RETURN  HEADER 
Fig.  13.    Diagram  of  Heater  Pipe  Connection 


DRIP 


turned  to  the  boilers  by  gravity  if  the  heater  is  overhead. 
If  possible,  the  return  from  each  section  should  be  provided 
with  a  water-seal  two  or  three  feet  in  depth.  This  is  be- 
cause condensation  is  greater  in  the  outer  sections,  resulting 
in  a  slight  difference  in  pressure  which  causes  the  return 
water  from  the  inner  sections  to  be  drawn  into  the  outer  ones, 
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thus  producing  water-hammer  and  imperfect  circulation  of 
steam- 
In  the  case  of  overhead  heaters  the  returns  may  he  sealed 
by  the  water-line  of  the  boiler  or  by  the  use  of  a  special 
water-line  trap,  but  vertical  pipe  heaters  resting  on  founda- 
tions near  the  floor  are  usually  provided  with  siphon  loops, 
extending  into  a  pit.  If  this  arrangement  is  not  convenient, 
a  separate  trap  should  be  placed  on  the  return  from  each 
section. 

The  main  return,  in  addition  to  its  connection  with  t'le  boil- 
ers or  pump  receiver  should  have  a  connection  with  the  sewer 


Pig    14.    Buffalo  Forge  Company's  Heater. 

for  blowing  out  when  steam  is  first  turned  on.  Sometimes 
each  section  is  provided  with  a  connection  of  this  kind. 

Large  automatic  air  valves  should  be  connected  with  each 
section,  and  it  is  well  to  supplement  these  with  a  hand  pet- 
cock,  unless  individual  blow-off  valves  are  provided  as  de- 
scribed above.  If  the  fan  is  driven  by  a  steam  engine,  pro- 
vision should  be  made  for  using  the  exhaust  in  the  heater, 
and  part  of  the  sections  should  be  so  valved  that  they  may 
be  supplied  with  either  exhaust  or  live  steam  as  desired.  Fig. 
13  shows  in  diagram  a  method  of  making  the  connections  for 
a  heater  in  which  three  of  the  sections  may  be  used  in  this 
way.  Another  way  of  accomplishing  the  same  result  is  shown 
in  Fig.  14,  which  shows  a  heater  made  by  the  Buffalo  Forge 
Company.  In  this  arrangement  all  of  the  sections  are  inter- 
changeable. 

The  sizes  of  the  mains  and  branches  are  often  fixed  by  the 
tapping  of  the  heater  sections.  The  following  Table  III,  based 
on  experience,  has  been  found  to  give  satisfactory  results 
where  the  apparatus  is  near  the  boilers: 


Square  feet 
of  Surface. 
150 
300 
500 
700 
1000 
2000 
3000 


TABLE  III. 

Diameter  of 

Steam  Pipe. 

2" 

2W 
3" 

sy." 

4" 
5" 
6" 


Diameter  of 
Return. 

1%" 

2" 
2" 

21/2" 
2%" 
3" 


FUNDAMENTAL  IDEAS  ON  THE  STRENGTH 
OF  BEAMS.-l. 

JOHN  D.  ADAMS. 

The  one  part  of  the  mathematics  of  mechanical  engineering 
that  is  most  universally  important  in  construction  and  de- 
sign, is  the  part  pertaining  to  the  strength  of  materials  sub- 
jected to  bending.  To  those  familiar  with  the  methods  of 
calculus,  the  whole  matter  is  comparatively  simple,  but  to 
the  many  who  are  not  mathematically  Inclined,  the  subject  is 
quite  confusing,  and  a  practical  working  understanding  seems 
difficult  to  attain.  The  fundamental  Ideas  which  underlie 
the  theory  of  elasticity  as  applied  to  flexure  or  bending,  when 
depicted  graphically  in  a  more  or  less  exaggerated  form,  can 
be  conveyed  to  the  mind  with  much  less  effort  and  more 
satisfactorily  than  by  a  pure  mathematical  treatment.  The 
following  are  the  principal  points  which  the  writer  attempts 
to  deal  with  in  this  way,  and  which  form  the  basis  of  the  gen- 
eral formulas  for  the  strength  of  a  beam  subject  to  bending: 

1.  The  sum  of  the  elementary  tensile  stresses  on  one  side 
of  the  neutral  axis  is  equal  to  the  sum  of  the  elementary 
compressive  stresses  on  the  other  side. 

2.  The  stress  at  any  point  is  proportional  to  the  distance 
of  that  point  from  the  neutral  axis. 

3.  The  neutral  axis  of  any  section  passes  through  the  center 
of  gravity  of  that  section. 

4.  The  ability  of  a  section  to  resist  bending  depends  upon 
the  moment  of  inertia  of  that  section. 

5.  The  formulas  for  bending  are  only  applicable  for  stresses 
below  the  elastic  limit. 

Each  of  these  points  will  he  dealt  with  separately,  but  be- 
fore so  doing  it  would  be  well  to  observe  just  what  occurs 
when  a  beam  is  bent. 

If  we  take  a  strip  of  paper  about  Vo  inch  wide  and  allow  it 
to  project  horizontally  about  3i/L>  inches  over  a  corner,  as  at 
A,  Fig.  1,  It  will  stick  out  approximately  as  shown  by  the 
line  A  B.  But  if  we  attach  a  small  weight,  W,  at  point  B, 
the  paper  will  bend  as  shown,  to  a  shape  which  is  known  as 
the  "elastic  curve."  In  Fig.  2  we  have  the  same  curve  but 
the  thickness  is  exaggerated   for  the  sake  of  clearness.     The 


From  50  to  60  square  feet  of  radiating-surface  should  be 
provided  in  the  exhaust  portion  of  ths  heater  for  each  engine 
horsepower,  and  should  be  divided  Into  at  least  three  sections, 
so  that  it  can  be  proportioned  to  the  requirements  of  different 
outside  temper,atures. 

The  condensation  from  the  exhaust  sections  contains  oil 
from  the  engine  and  should  not  be  returned  to  the  boilers; 
much  of  its  heat,  however,  can  be  saved  by  passing  it  through 
a  feed  water  heater.  A  simple  heater  for  this  purpose  may 
be  made  of  a  piece  of  8-inch  pipe,  7  or  8  feet  in  length,  with 
flanged  heads,  and  containing  a  coil  made  up  of  four  lengths 
of  1-inch  brass  pipe.  The  feed  to  the  boilers  is  made  to  pass 
through  the  coil,  while  the  space  around  it  is  filled  with  hot 
condensation.  A  similar  heater  Is  sometimes  placed  in  the 
exhaust  pipe  from  the  engine,  for  use  when  exhausting  out- 
board in  mild  weather.  After  passing  through  the  feed  water 
heater  the  condensation  should  be  trapped  to  the  sewer. 


Fig.  2 
Flge,  1  and  2.    Shape  Assumed  by,  and  Stn 


in,  Deflected  Bean 


first  thing  we  note  is  that  the  curve  flattens  out  as  we  ap- 
proach the  free  end,  so  that  if  we  were  to  draw  radii  from 
different  points,  they  would  gradually  become  shorter  and 
intersect  one  another  at  points  M^,  M^,  M,,  etc.  We  also  note 
that  whereas  the  top  and  bottom  sides  of  the  beam  were 
originally  of  the  same  length,  there  is  now  considerable  dif- 
ference. This  difference  is  clearly  shown  by  dividing  the 
bottom  sides  into  a  number  of  equal  parts  and  laying  oft 
parallel  strips  on  the  side  of  the  beam,  the  spaces  between 
which  indicate  the  uniform  increase  in  length  as  we  approach 
the  top  side  of  the  beam.     It  is  also  evident  that  If  for  some 
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reason  this  beam  were  to  break  near  the  lower  end,  it  would 
do  so  on  account  of  the  tension  and  not  by  bending;  whereas 
if  it  were  to  break  near  the  attached  end  it  would  be  due  to 
bending  and  not  to  tension.  The  reason  for  this  will  be 
seen  by  finding  the  forces  at  the  center  of  the  radial  planes 
1.  2,  3,  4,  by  means  of  the  familiar  principle  of  the  parallelo- 
gram of  forces.  In  each  place  we  have  a  constant  vertical 
force,  W.  tending  to  produce  bending  around  S;  a  tensile 
force.  TT,.  tending  to  tear  off  the  portion  of  the  beam  below 
S;  and  a  shearing  force  W,,  tending  to  shear  off  the  part  of  the 
beam  below   S.    As  the   resultant   TV   is  always  vertical   and 


Figs.  3  and  4.    Beam  Laminated  to  sho'w  Variations  in  Stresses 

constant,  the  shearing  component  TT.  increases  and  the  ten- 
sile component  decreases  as  we  approach  the  point  of  sup- 
port. In  ordinary  practice  the  deflection  of  a  beam  is  so 
small  that  we  may  take  the  shearing  force  as  equal  to  the 
load  W,  and  neglect  the  tensile  component  altogether.  We 
may  also  consider  the  length  of  the  beam  when  straight,  L, 
as  being  equal  to  Z/j. 

Equality  of  Stresses  on  Either  Side  of  the  Neutral  Axis. 
If  we  take  a  number  of  strips  of  Bristol  board  of  equal 
length,  pile  one  upon  the  other,  and  subject  them  to  bending, 
we  have  the  result  shown  in  Fig.  3.  We  note  that  the  length 
of  any  layer  remains  practically  unchanged.  If,  instead  of 
this,  we  were  to  glue  these  strips  all  together,  or,  rather, 
substitute  one  solid  piece  and  bend  it  to  the  same  extent, 
the  end  would  occupy  the  position  indicated  by  the  dotted 
line  JN'i Oj.  We  note,  therefore,  that  the  material  above  the 
black  line  is  stretched  so  as  to  fill  the  space  X  A'l  A,  whereas 
the  material  below  the  line  is  compressed  to  the  extent  of  the 
triangle  0  0^  A.  If,  while  the  solid  piece  is  in  this  bent  posi- 
tion, the  gluing  were  to  give  way  at  each  side  of  the  black 
layer,  the  result  would  be  as  shown  in  Fig.  4,  the  upper  por- 
tion contracting  and  the  lower  one  expanding.  But  since  the 
black  layer  remains  the  same  length  (and  therefore  not  under 
any  tensile  or  compressive  strain),  whether  the  beam  be  com- 


Mi-M:,trt,X.r. 

Fig.  5.    Tbe  Nature  of  Resisting  Moments  In  a  Loaded  Beam. 

posed  of  layers  or  one  solid  piece,  these  two  opposite  forces 
(viz.,  tension  above  the  line  and  compression  below)  must 
be  exactly  equal.  If  they  were  not  equal  at  any  point  on 
this  line,  this  point  would  of  course  move  in  the  direction  of 
the  greater  force.  Since  the  neutral  axis  is  defined  as  the 
line  where  the  fibers  are  neither  stretched  nor  compressed,  it 
must  follow  that  the  sum  of  tensile  stresses  on  one  side  of 
this  line  equals  the  sum  of  the  compressive  stresses  on  the 
other  side. 

We  may  arrive  at  this  conclusion  in  another  way.     In  Fig. 
5   let   Q  and  Q'  represent  the  sums  of  the  tensile  and  com- 


pressive forces.  Since  the  beam  is  in  equilibrium  when  bent 
by  the  load  W,  the  moments  around  the  point  b  considered  as 
a  fulcrum  must  also  be  in  equilibrium.     Therefore. 

Moment  W  L  =  Q  multiplied  by  its  leverage,  a  h. 
Similarly  considering  point  a  as  a  fulcrum,  we  have: 
Moment  W  L^Q'  multiplied  by  its  leverage,  a  b. 
Therefore   Q  =Q' (1) 

Unit  Stress  Proportional  to  Distance  from  Neutral  Axis. 

The  next  point  to  consider  is  the  fact  that  the  stress  in  any 
fiber  is  proportional  to  its  distance  from  the  neutral  axis. 

We  note  that  in  Fig.  3  certain  fibers  or  portions  of  the  beam 
have  changed  their  lengths.  Experiment  has  developed  the 
fact  that  if  we  take  an  iron  bar  and  subject  it  to  a  certain 
force,  it  will  become  extended  or  compressed  an  equal  amount, 
according  to  whether  the  force  be  one  of  tension  or  compres- 
sion; and  that  if  we  double  this  force  the  extension  or  com- 
pression, as  the  case  may  be.  is  also  doubled.  In  other  words 
the  extension  or  compression  in  a  certain  rod  is  directly  pro- 
portional to  the  force  applied,  and  equal  for  equal  forces.  If 
we  lay  off  on  squared  paper  the  stresses  in  pounds  per  square 
inch  and  the  corresponding  strains  produced  in  the  material, 
the  relation  between  the  two  will  be  indicated  by  a  straight 
line,  as  shown  in  Fig.  6.  This  illustrates  what  is  known  as 
"Hook's  law." 

In  Fig.  2  we  note  that  the  fibers  lying  originally  between 
any  two  parallel  planes  taken  at  right  angles  to  the  length 
of  the  beam,  are,  when  the  beam  is  bent,  found  to  lie  between 
the  same  two  planes,  opened  out  to  include  an  angle  corre- 
sponding to  the  curvature  at  that  point.    That  is,  as  we  move 


, 

!        1 

^/ 

h 

h 

COMPRESSION                                    "^ 
POUNDS    PER  SQUARE  INCH                    2 

1 

y 

1 

. 

y 

1 

y 

y 

y 

r 

, 

/ 

\y 

1 

X  i  ■  ' 

y 

1 

2 
35 

'1 

9        S       S         3       S 

=        O       3         3       O 

POUNDS   PER  SQ 
TENSION 

JARE  INCH 

ru.  -v.  r. 

y 

/ 

y 

/ 

/ 

/" 

/ 

/ 

y 

y 

1 

1 

M 

..,,, 

Fig.  6.    Olagram  for  Bepre8entati< 


L  of  Hook's  Law. 


from  one  side  of  the  beam  to  the  other,  there  is  a  uniform 
change  in  length  of  fibers  that  were  originally  of  the  same 
length,  and  since  the  neutral  axis  is  the  point  where  the  length 
remains  unchanged,  it  is  evident  that  the  fibers  below  this 
point  must  uniformly  decrease  in  length,  whereas  those  above 
must  uniformly  increase  in  length.  Possibly  this  point  is 
more  clearly  shown  in  Fig.  3.  If  each  layer  maintained  its 
original  length,  the  end  of  the  beam  would  occupy  the  position 
y  0 ;  but  when  it  is  bent  the  end  lies  along  :N",  0,.  The  total 
extension,  for  instance,  is  represented  by  the  triangle  NN^A. 
and  the  extension  of  any  layer  is  evidently  directly  propor- 
tional to  the  distance  of^  that  layer  from  the  neutral  axis. 
Since  by  Hook's  law  the  deformation  is  directly  proportional 
to  the  stress,  it  follows  that  the  fiber  stress  in  any  layer  is  also 
directly  proportional  to  the  distance  of  that  layer  from  the 
neutral  axis.  In  Fig.  5  let  y  be  the  distance  to  any  layer  or 
fiber  from  the  neutral  axis,  and  f  the  stress  in  the  fibers  at  the 
maximum  di'Stance  from  the  neutral  axis,  then  we  have: 

fy 

Stress  in  anv  fiber  at  distance  y  =  — (2) 

Y 

*     *     * 

Poorly  ventilated  subways  evidently  belong  to  those  things 
which  are  inexcusable  in  this  world  in  view  of  the  fact  that 
the  installment  of  the  ventilating  equipment  of  the  Boston 
Subway,  by  which  satisfactory  atmospheric  conditions  have 
been  secured,  has  been  carried  out  at  the  cost  of  less  than 
1  4)er  cent  of  the  cost  of  the  subway  itself. 
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ECONOMICAL  PRODUCTION  OF  COM- 
PRESSED AIR.* 

The  work  performed  by  an  air  compressor  is,  broadly  speak- 
ing, that  of  increasing  pressure  of  the  air  (or  other  gas)  from 
a  lower  to  a  higher  stage  by  reducing  its  volume  or  compress- 
ing it  into  smaller  space.  Usually  in  air  compressor  practice 
the  lower  or  initial  pressure  is  the  "atmospheric  pressure"  at 
point  of  location  of  compressor,  while  the  higher  or  terminal 
pressure  is  fixed  by  the  requirements  of  the  particular  case, 
and  may  be  anywhere  from  10  to  30  pounds  (gage  pressure) 
per  square  inch  as  in  blowing  engine  practice,  up  to  80  to  100 
pounds  per  square  inch  for  rock  drills,  pneumatic  tools,  etc., 
and  up  to  1,500  to  2,000  pounds  per  square  inch,  or  even  high- 
er, for  special  purposes.  Compressors  which  work  against 
pressures  under  30  pounds  gage  are  usually  called  blowing 
engines.  Atmospheric  pressure  (or  zero  gage  pressure)  equals 
14.7  pounds  absolute  pressure  per  square  inch  at  sea  level 
(equivalent  to  30  inches  barometer)  and  becomes  less  as  the 
altitude  above  sea  level  increases,  the  decrease  being  approxi- 
mately one-half  pound,  or  one  Inch  in  mercury  column,  for 
each  1,000  feet  increase  In  altitude.  As  the  work  of  compres- 
sion depends  upon  the  initial  and  terminal  absolute  pressures 
(absolute  pressure  being  equivalent  to  gage  pressure  plus 
atmospheric  pressure)  the  altitude  at  which  the  compressor  is 
to  work  is  of  great  importance  and  must  be  considered. 

When  air  is  compressed  into  a  smaller  volume,  if  the  tem- 
perature remains  constant,  the  pressure  increases  directly  in 
proportion  to  the  decrease  in  volume;  that  is,  if  the  volume 
is  one-half,  the  pressure  will  be  doubled;  if  one-third  the 
pressure  will  be  trebled,  and  so  on  for  any  decrease  in  volume. 
There  is,  however,  another  and  most  important  factor  In  the 
problem  which  must  be  considered  in  all  cases  except  the 
lowest  terminal  pressures,  viz.:  the  increase  in  temperature 
and  consequent  Increase  in  volume  due  to  the  heat  developed 
during  compression.  When  air  is  compressed,  the  work  done 
during  compression  is  converted  into  heat,  which'  must  be 
taken  up  by  the  air  compressed,  the  result  being  a  very  ma- 
terial rise  in  its  temperature  and  increase  in  its  volume,  thus 
adding  largely  to  the  work  required  to  be  done.  Without 
going  into  a  theoretical  discussion  of  this  factor  in  the  prob- 
lem, a  brief  statement  of  facts  will  show  its  great  importance. 
Saving  in  Power  by  Cooling  During  Compression. 

If  air  at  atmospheric  pressure  and  GO  degrees  F.  could  be 
compressed  to  100  pounds  gage  pressure  and  all  the  heat  due 
to  the  work  of  compression  taken  away  as  fast  as  generated, 
so  that  the  temperature  during  compression  would  remain  con- 
stant, the  mean  effective  pressure  during  one  stroke  of  the  air 
piston  would  be  30.2  pounds.  If,  on  the  other  extreme,  none 
of  the  heat  due  to  the  work  of  compression  is  taken  away,  the 
mean  effective  pressure  during  the  stroke  will  be  41.6  pounds 
and  the  terminal  temperature  will  reach  485  degrees  F.  As 
the  power  required  for  compression  is  directly  proportional  to 
the  mean  effective  pressure,  it  will  be  seen  that  the  additional 
power  required  in  the  latter  case  is  37%  Per  cent  of  that  in 
the  former.  In  practice  neither  extrerne  can  be  reached,  for 
it  is  impossible  to  completely  cool  the  air  during  compression, 
and,  on  the  other  hand,  some  of  the  heat  of  compression  will 
be  radiated;  but  the  lower  extreme  is  the  ideal,  and  the  nearer 
it  can  be  approached,  the  more  economical  the  compressor. 
Removing  Heat  of  Compression. 

Various  plans  for  taking  away  the  heat  during  compression, 
such  as  injecting  a  spray  of  water  into  the  cylinder,  circulat- 
ing cooling  water  through  the  piston  and  around  the  heads 
and  cylinder  barrel,  etc.,  have  been  tried.  The  use  of  the 
cooling  spray,  or  so  called  "wet  compression,"  has  long  since 
been  abandoned,  as  has  also  the  plan  of  circulating  water 
through  the  piston,  for  the  disadvantages  more  than  offset  the 
possible  gains.  Cylinder  heads  and  barrels  are  still  water- 
jacketed,  not  so  much  on  account  of  the  heat  that  can  be 
taken  from  the  air  as  to  keep  the  cylinder  cool  enough  for 
proper  lubrication.  The  most  effective  means  for  taking  away 
the  heat  of  compression  and  reducing  the  amount  of  power  re- 
quired consists  in  dividing  the  compression  into  two  or  more 
stages,    depending   upon    the   terminal    pressure   desired,    and 
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cooling  the  air  as  much  as  possible  between  stages  by  means 
of  suitable  cooling  apparatus,  the  water-jacketing  of  the  cylin- 
ders and  heads  being  retained  for  the  reason  above  stated. 
Where  the  work  of  compression  is  done  in  two  or  more  cylin- 
ders, it  is  customary  to  so  fix  the  ratio  of  cylinder  volumes  as 
to  divide  the  work  equally  between  the  cylinders.  By  using 
two-stage  compression  and  cooling  the  air  between  the  stages 
to  its  initial  temperature  (60  degrees  F.),  without  consider- 
ing the  cooling  by  water  jacketing,  it  is  possible  to  reduce 
the  mean  effective  pressure  to  35.5  pounds  as  compared  to 
41.6  pounds  in  the  case  above  given,  which  is  equivalent  to  a 
saving  of  15  per  cent.    At  the  same  time  the  terminal  temper- 

TABLEI,    MEAN  EFFECTIVE  PRESSUBE  AND  INDICATED  HORSEPOWER. 
Required  to  Compress  a  Cubic  Foot  of  Free  Air  (Adiabatically)  from  Atmos- 
pheric Pressure  (14.7  pounds)  to  Various  Gage   Pressures.    Initial 
Temperature  of  Air  in  Each  Cylinder  taken  as  60  Deg.  F. 
Jacket  Cooling  not  Considered. 
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ature  will  be  only  245  degrees  F.  instead  of  485  degrees  F.  In 
practice  the  saving  may  be  a  little  less  and  the  terminal  tem- 
perature somewhat  higher,  as  the  initial  temperature  in  both 
cylinders  will  usually  be  higher  than  60  degrees  F.,  but,  after 
making  all  allowances,  the  figures  afford  an  indisputable  argu- 
ment in  favor  of  two  stage  compression. 
Clearance. 
Another  important  factor  in  compressor  design  is  the  clear- 
ance in  the  compressor  cylinders.  It  is  not  possible  to  run  a 
compressor  without  some  space  between  the  piston  and  cylin- 
der head  at  the  end  of  the  stroke,  and  in  addition  to  this 
space  there  is  the  volume  in  the  inlet  and  discharge  passages 
between  the  valves  and  cylinder  space.  It  is  the  aim  of  all 
good  designers  to  make  this  clearance  space  as  small,  in  pro- 
portion to   the  volume  swept  through  by  the  piston,  as  pos- 
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sible;  for  at  the  end  of  the  stroke  the  clearance  space  is 
fillea  with  air  at  the  terminal  pressure  which  must  expand 
back  to  the  initial  pressure  before  the  inlet  valve  is  opened. 
This  is  particularly  important  in  single  stage  compression, 
as,  at  discharge  pressures  ordinarily  used,  the  expansion  of 
the  compressed  air  in  the  clearance  space  back  into  the  cylin- 
der seriously  affects  the  volumetric  efficiency  of  the  com- 
pressor. If  the  volume  swept  through  by  the  piston  in  one 
stroke  is  one  thousand  cubic  inches  and  the  clearance  volume 
is  twenty  cubic  inches,  the  compressor  has  two  per  cent  clear- 
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ance.  In  this  case  if  the  discharge  pressure  is  75  pounds 
gage  (89.7  pounds  absolute)  and  the  initial  pressure  is  atmo- 
spheric pressure  at  sea  level  (11.7  pounds)  the  air  in  the 
clearance  space  will  expand  to  six  times  the  clearance  volume, 
or  to  120  cubic  inches,  and,  as  the  clearance  volume  is  only 
20  inches,  the  remaining  100  cubic  inches  must  be  in  the 
cylinder;  that  is.  the  piston  must  travel  back  ten  per  cent 
of  the  return  stroke  before  opening  the  inlet  valve,  and  the 
actual  room  for  the  admission  of  free  air  is  only  1000  —  100  = 
900  cubic  inches;  or.  as  commonly  stated,  the  volumetric  ef- 
ficiency of  the  compressor  is  only  90  per  cent. 

Capacity. 
It  is  the  common  practice  of  compressor  builders  to  call  the 
free  air  capacity  of  their  machines  the  volume  theoretically 
swept  through  by  the  piston,  without  making  any  deductions; 
that  is,  if  the  area  of  the  piston  is  two  square  feet  and  it 
travels  500  feet  per  minute,  the  capacity  is  called  1,000  cubic 
feet  per  minute.  It  will  readily  be  seen  that  in  the  case  above 
cited,  if  the  clearance  is  two  per  cent.,  the  actual  capacity  is 
only  900  cubic  feet  per  minute,  and  if  1,000  cubic  feet  is 
wanted,  the  compressor  must  be  speeded  up  to  555  feet  per 
minute.  It  may  be  stated  in  this  connection  that  in  the  ma- 
jority of  the  compressors  in  daily  use  the  clearance  exceeds 
two  per  cent  and  the  volumetric  efficiency  is  less  than  ninety 
per  cent.  The  clearance  also  adversely  affects  the  efficiency 
of  the  machine,  for.  in  addition  to  the  loss  from  greater  fric- 
tion on  account  of  the  increased  speed  required  for  a  given 
actual  capacity,  the  air  in  the  clearance  space  in  expanding 
to  the  initial  pressure  never  gives  back  quite  as  much  power 
as  was  used  in  compressing  it.  Inasmuch  as  with  any  given 
diameter  and  travel  of  piston  the  clearance  space  is  practically 
a  constant  quantity,  the  longer  the  stroke  the  less  the  per- 
centage of  clearance.  If  a  cylinder  of  30  inches  diameter  by 
60  inches  stroke  has  one  and  one-half  per  cent  clearance 
and  the  stroke  is  shortened  one-halt,  i.  e.,  to  30  inches,  the 
percentage  of  clearance  will  be  doubled,  or  three  per  cent. 
It  is  therefore  better  to  get  the  required  capacity  by  using 
a  small  diameter  and  long  stroke  rather  than  larger  diameter 
and  shorter  stroke,  even  If  the  advantages  of  greater  reliabil- 
ity in  operation,  durability  and  lower  cost  of  maintenance 
and  repair,  arising  from  slower  rotative  speed  for  a  given 
piston  travel,  are  not  considered.  As  a  matter  of  fact  these 
advantages,  together  with  the  increased  efficiencies,  will  more 


than  offset   the  disadvantages  arising  from  higher  first  cost, 
increased  floor  space  and  greater  expense  of  installation. 

The  loss  of  volumetric  efficiency  due  to  clearance  is  less  in 
two  stage  than  in  single  stage  compressors,  because  for  any 
given  capacity  the  first  or  low-pressure  cylinder  of  the  two 
stage  machine  is  practically  of  the  same  size  and  has  the  same 
percentage  of  clearance,  while  the  terminal  pressure  is  much 
lower;  consequently  the  expansion  back  into  the  cylinder 
volume  is  much  less  and  the  volumetric  efficiency  higher.  This 
fact  affords  another  argument  for  two  stage  compressors. 
Initial  Heating'. 

Another  factor  affecting  compressor  capacities  and  ef- 
ficiencies merits  careful  consideration.  It  is  the  common  prac- 
tice not  only  to  rate  the  capacity  at  the  full  volume  swept 
through  by  the  piston,  but  to  assume  that  the  cylinder  is  filled 
at  the  beginning  of  the  stroke  with  air  at  full  atmospheric 
pressure  and  at  no  higher  temperature  than  the  outside  source 
of  supply.  A  moment's  consideration  will  show  that  such 
ideal  conditions  are  impossible  of  attainment.  In  the  first 
place,  even  with  an  unobstructed  inlet  passage,  air  will  not 
flow  into  the  cylinder  without  some  difference  in  pressure  to 
force  it  in,  and  when,  as  in  many  compressors,  the  inlet 
valves  are  of  the  spring  weighted  poppet  type,  this  difference 
as  to  its  effect  upon  capacity  and  efficiency  becomes  a  serious 
matter.  Then,  again,  the  entering  air  comes  in  contact  with 
the  cylinder  walls  and  clearance  surfaces  which  have  become 
highly  heated  from  the  compression  in  the  preceding  stroke, 
and  is  thereby  heated  to  a  higher  temperature  than  before 
entering.  This  not  only  reduces  the  volume  of  free  air  at 
the  outside  temperature  which  can  be  handled,  but  also  raises 
the  terminal  temperature  of  compression.  The  latter  effect 
may  become  cumulative,  for  the  higher  the  terminal  tem- 
perature, the  hotter  the  surfaces  become,  and  the  more 
the  entering  air  is  heated,  resulting  in  still  higher  terminal 
temperature.  In  such  cases  where  the  water-jacketing  is  inef- 
ficient- or  the  water  circulation  becomes  interrupted,  this 
cumulative  effect  may  result  In  heating  the  compressor  cylin- 
der to  a  dangerous  degree.  We  recall  one  instance  of  a  small 
high-speed  single  stage  compressor  which,  while  working  in 
a  rather  dark  room  against  eighty  pounds  discharge  pressure, 
became  so  heated  as  to  show  a  dull  red.  It  is  essential  to 
good  economy  that  the  air  be  brought  to  the  compressor  and 
gotten   into   the   cylinder   with   as   little  heating   as   possible. 
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To  accomplish  this  the  inlet  ports  should  be  short  and  direct 
and  the  air  admitted  in  a  solid  stream  and  not  cut  up  Into 
thin  sheets.  Admitting  the  air  through  a  hollo^v  piston  and 
piston  rod.  or  straining  it  through  metal  guards  which  are  fre- 
quently used  to  prevent  poppet  inlet  valves  from  getting  into 
the  cylinder  in  case  of  breakage  of  valve  stems,  manifestly 
results  in  undue  heating  and  consequent  loss.  In  this  matter 
of  initial  heating  of  the  air.  the  two  stage  compressor  has  a 
marked  advantage  over  the  single  stage,  because  the  terminal 
temperatures  are  much  lower,  consequently  the  cylinder  walls 
and  clearance  surfaces  do  not  become  so  highly  heated  and 
the  transfer  of  heat  to  the  incoming  air  is  much  slower. 
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SPECIAL  TOOLS  FOR  MUSICAL  INSTRUMENT 
WORK. 

S.  J.  POrNAM. 

The  accompanying  halftones  show  a  patent  guitar  and 
mandolin  head  "machine"  and  special  screw  machine  box-tools 
designs;!  by  the  writer  for  the  Hinzmann  &  Putnam  Mfg.  Co., 
New  Yorli  City,  during  the  period  from  1S9S  until  Mr.  Hinz- 
mann's  death  in  1904.  The  patented  improvement  on  the  open 
plate  hea(j  machine,  Figs.  4,  5,  6  and  7,  consists  of  the  com- 
bination whereby  the  wormwheel  and  stem  A,  Fig.  4,  can  be 
made  in  one  piece  instead  of  three,  which  means  a  saving 
of  192  parts  in  every  dozen  pairs  of  machines.  The  closed 
half  plate  machines.  Figs.  1  and  S,  and  the  closed  whole  plate 
machines.  Figs.  2  and  3,  although  of  unique  design,  are  not 
patented.  The  Hindley  form  of  worm  B,  Fig.  4,  is  used  in 
order  to  have  the  full  benefit  of  the  difference  in  diameter  of 
the  stock  and  the  diameter  of  the  journals  for  a  thrust  bear- 
ing. When  the  diameter  at  the  bottom  of  the  thread  is  the 
same  as  that  of  the  journal,  and  the  thread  is  run  straight 
across  instead  of  on  a  radius,  it  will  cut  half  of  the  throat 
collar  away.  Another  point  is  the  cost  of  cutting  the  thread. 
I  suggested  a  box  tool  that  could  be  used  in  a  regular  hand 
screw  machine  and  would  cut  a  Hindley  worm  of  our  re- 
quired dimensions  (7/32  inch  in  diameter,  and  0.1  inch  pitch) 
in  record  breaking  time.  However,  we  sent  a  sample  screw  to 
a  well-known  machine  tool  manufacturer  to  see  what  regular 


A  Brass  Wormwheel  and  the  Way  it  was  Made. 

When  we  first  started,  all  the  metal  parts  were  made  of 
brass  and  the  worm  wheels  were  bobbed;  the  hob  used  was 
over  3  inches  in  diameter,  2.G  inches  lead,  0.1  pitch  (2G  mul- 
tiple threads),  which  made  our  wormwheel  (which  was  13/32 
inch  diameter  with  12  teeth)  resemble  a  spiral  gear.  This 
fact  was  an  advantage  when  assembling,  for  the  lugs  carry- 
ing the  worm  could  go  straight  down  to  the  shoulder  and  be 
riveted  without  diflaculty.  Another  reason  for  using  a  large 
hob  was  that  we  would  need  it  in  making  the  cutter  to  be 
used  in  the  box  tool  for  cutting  Hindley  worm  threads. 

In  order  to  cut  this  2.G  inches  lead  thread  on  our  lathe,  we 
compounded  the  gears  by  making  a  special  gear  for  the  inside 
end  of  the  change  gear  spindle  that  would  mesh  with  the 
gear  on  the  cone  pulley,  and  so  on  through  the  back  gear 
quill  to  the  gear  on  the  main  spindle.  This  main  spindle  gear 
had  7S  teeth,  and  thus  we  got  26  multiple  threads  by  removing 
an  intermediate  gear  after  cutting  one  thread  and  then  turn- 
ing the  spindle  a  distance  of  3  teeth  on  this  main  spindle 
gear,  which  gave  the  correct  indexing  for  the  next  thread. 
The  flutes  in  the  hob  were  narrow  and  close  together  so  that 
there  would  always  be  at  least  two  rows  of  teeth  cutting. 
The  hob  when  finished  was  mounted  upon  a  vertical  shaft, 
and  a  spiral  gear  of  the  same  diameter  and  pitch  as  the  hob 
was  fastened  to  the  same  shaft  just  above  the  hob.  Tangent 
to  this  spiral  gear  and  in  mesh  with  its  teeth  was  a  horizontal 
shaft  with  a  12-tooth   spiral   gear,  this  being  the   number  of 


Fig.  1.    Half-plate  Mechanism  Dismounted. 

ways  and  means  could  do,  and  a  screw  machine  with  special 
leader-bar  attachment  was  recommended  for  making  it; 
an  estimate  was  given  that  the  machine  would  make  350 
pieces  (from  rod  brass)  in  ten  hours.  This  did  not  look  good 
to  us,  so  the  box  tool  shown  in  Fig.  10,  which  will  be  de- 
scribed later,  was  made  instead. 

Referring  again  to  the  wormwheel  details:  Other  makes 
have  a  square  hole  through  them  and  the  end  of  the  stem  is 
milled  square  to  suit;  a  hole  is  drilled  and  tapped  in  the  end 
of  the  stem  which  passes  through  the  plate,  and  a  screw  with 
a  head  large  enough  to  cover  the  square  hole  in  the  worm- 
wheel  is  used  to  pull  the  wheel  down  against  the  plate.  The 
stem  of  our  wormwheel  A,  Fig.  4,  has  a  groove  flush  with 
the  shoulder  of  the  wormwheel.  The  width  of  the  groove  is 
made  to  correspond  with  the  thickness  of  the  plate  D,  Figs. 
4  and  5.  and  the  diameter  at  the  bottom  of  the  groove  takes 
its  bearing  in  the  elongated  slots  shown  at  E  in  the  plates 
Figs.  4  and  5.  One  end  of  the  slot  is  made  large  to  allow 
the  barrel  or  stem  of  the  wormwheel  to  pass  in  when  assem- 
bling. The  lugs  CO  which  form  the  bearings  for  the  worm 
are  assembled  on  the  worm  and  riveted  to  the  plate  through 
square  holes  at  F  F,  Figs.  4  and  5,  thus  preventing  the  worm- 
wheel  from  getting  away  from  the  end  of  its  slot  bearing. 
The  metal  for  plates  D,  Figs.  4  and  5,  is  ordered  in  long 
strips  and  the  fancy  crown-shaped  ends  on  plate  D.  Fig.  5,  are 
made  by  a  punch  and  die  when  cutting  it  up  to  the  required 
length.  All  of  the  holes  in  the  plate  are  made  by  a  piercing 
punch  and  die  in  one  operation. 


Figs.  2  and  3.    Whole  plate  Mechanism. 

teeth  wanted  in  the  wormwheel  to  be  bobbed.  It  was  only 
necessary  to  construct  a  frame  that  would  swing  upon  this 
shaft  as  a  center  and  having  another  shaft  parallel  with  it 
and  opposite  the  hob,  each  of  the  parallel  shafts  having  a 
spur  gear  connected  by  an  intermediate  gear.  The  last  shaft 
had  a  hole  bored  in  one  end  the  size  of  the  stem  of  the  worm- 
wheel  blank.  Across  this  shell  end  of  the  shaft  a  slot  was 
milled  to  drive  the  work  wheel  by  means  of  a  slightly  tapered 
pin  which  was  thrust  into  the  hole  used  for  fastening  the 
strings  of  the  instrument  through  the  stem  of  the  wormwheel. 
The  stem  of  the .  wormwheel  to  be  cut  is  slipped  into  the 
holder  while  the  machine  is  running,  and  a  hardened  steet 
forked  plate  latch,  pivoted  on  the  side  of  the  swinging  frame,, 
drops  into  the  slot  of  the  wormwheel  stem,  when  a  cam  lever 
carries  it  and  the  swinging  frame  in  until  it  reaches  a  stop_ 
The  wormwheel  teeth  are  therefore  cut  with  the  wheel  run- 
ning in  its  own  bearing.  The  cam  lever  Is  now  released,, 
which  allows  the  frame  carrying  the  finished  wormwheel  to- 
swing  away  from  the  hob;  the  latch  is  then  raised  and  th& 
wormwheel  drops  out  into  the  pan. 

A  Turret  Tool  for  Knurling  the  Teeth  of  Steel  W^ormwheels. 
The  rig  described  worked  well  on  brass  and  it  was  used  for 
more  than  a  year.  We  would  have  used  it  longer  only  for 
the  good  reason  that  we  no  longer  made  the  wormwheels  of 
brass.  It  was  in  the  year  1899  and  brass  came  high.  The 
proposition  of  making  all  parts  of  steel  then  presented  itself 
and   was   adopted,   using   nickel   flat   finish.     The   wormwheel 
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■was  superseded  by  a  spiral  steel  gear,  the  teeth  of  which 
■were  knurled  in  the  screw  machine  before  cutting  the  piece 
■off  the  rod.  The  turret  tool  shown  in  Fig.  9  accomplished  this 
part  of  the  operation  in  a  very  satisfactory  manner.  The 
hody  O  has  a  stem  H  which  is  fitted  to  the  hole  in  the  tur- 
ret. The  jaws  /,  J  and  K  have  shafts  through  their  entire 
length  ■with  hardened  and  tempered  spiral  gears  keyed  to  the 


CSC 


front  ends,  and  also  a  set  of  straight  cut  gears  of  the  same 
pitch  and  diameter  at  the  other  end.  The  straight  cut  gears 
are  in  mesh  with  a  central  pinion  with  twelve  teeth  and  of 
the  same  diameter  as  the  spiral  gear  to  be  "knurled."  The 
meshing  of  this  pinion  and  the  straight-cut  gears  prevents 
the  spiral  gears  from  getting  out  of  time.  The  jaws  are  fitted 
to  slots  in  the  body  ff,  and,  with  pins  L  to  swing  upon,  are 
given  enough  movement  to  allow  the  spiral  gear  "knurls"  to 
pass  over  the  blank  to  be  cut. 

The  jaws  are  held  open  by  open  coil  springs  supported  by 
U-shaped  frames  which  rest  on  body  G  and  have  studs  pass- 
ing through  them  into  the  jaws  as  at  M.  The  knurls  are 
forced  into  the  work  by  the  clamp  screw  A"  and  the  depth  of 
cut  is  regulated  by  the  check  nuts  0  0  which  stop  against  the 
band  clamp  P.  While  knurling,  a  stream  of  oil  passes  through 
the  tube  Q  to  the  knurls.  We  have  used  both  hot  and  cold 
rolled  steel  for  these  wheels  with  no  difficulty  frcm  the  teeth 


wig.  a.    Half-plate  Machine  Assembled. 

breaking.  The  tool  that  formed  the  blank  is  run  in  again 
after  the  knurling  is  done  to  trim  up  the  ends  of  the  teeth, 
Jifter  which  the  piece  is  cut  off  the  rod. 

Cutting  a  Hindley  Form  ■Worm  in  the  Turret  Lathe. 
The  tool  shown  in  Fig.  10  is  used  for  threading  the  Hind- 
ley  -B-orm.  The  cutting  of  the  thread  is  the  first  operation  on 
the  blank  rod.  The  cutting  tool  is  an  endless  chaser  revolv- 
ing in  front  of  the  screw;  it  is  fed  straight  into  the  side  of 
the  stock  and  the  instant  the  required  depth  is  reached  the 
worm  thread  is  finished.    The  tooth  contact  attained,  although 


considered  good  for  the  purpose  for  which  these  machines  are 
used,  is  less  than  that  of  an  ordinary  worm  and  wormwheel. 
The  chaser  tool,  which  might  be  called  a  hob,  has  twenty 
teeth,  and  the  worm  would  therefore  only  be  a  Hindley  worm 
when  used  with  a  wormwheel  of  twenty  teeth,  whereas  we  put 
it  with  a  spiral  gear  of  twenty  teeth.  This  is  done  in  order  to 
reduce  to  a  minimum  the  liability  of  waste  in  time  when 
assembling.  This  is  very  essential,  as  the  greatest  demand 
for  these  machines  is  fiom  manufacturers  of  the  cheapest 
grade  of  instruments,  and  to  this  class  of  buyers  competition 
has  brought  prices  down  to  a  surprisingly  low  figure. 

The  box  tool  is  held  in  the  turret  by  the  stem  R,  and  in  ths 
front  end  of  this  stem  there  is  a  hardened  60-degree  center 
which  forms  a  thrust  bearing  for  the  worm  shaft  S.  This 
shaft  has  another  bearing  in  the  block  at  T,  and  a  driving 
head  is  pinned  to  the  front  end,  a  detail  of  which  is  shown 
in  Fig.  11.  The  distance  from  the  point  of  one  tooth  in  this 
driving  head  to  the  point  of  the  tooth  opposite  is  about  0.020 
inch  less  than  the  diameter  of  the  stock  from  which  the  screw 
is  made.  The  teeth  of  the  driving  head  work  as  an  external 
broach  when  shoved  on  the  edge  of  the  rod.  and  it  does  not 
matter  whether  the  blank  is  at  rest  or  revolving,  the  grooves 
are  always  cut  straight  and  parallel.  When  we  were  making 
the  screws  from  brass  rod  the  machine  was  run  at  2,200  revo- 
lutions per  minute,  and  was  not  stopped  nor  reversed. 

The  worm  of  the  driving  shaft  is  of  the  same  diameter  and 
pitch  as  the  thread  to  be  cut  and  is  in  mesh  with  a  twenty- 
tooth  wormwheel,  which  is  a  part  of  the  sleeve  and  first 
gear  U  of  the  train  of  gears  to  the  cutter  arbor  Y.  The  sleeve 
runs  on  a  post  which  is  driven  into  the  body  of  the  box  tool 
and  extends  through  on  the  under  side  for  the  lower  bearing 
of  the  swinging  frame  W.     The  block  containing  the  adjust- 


Flg.  9.    Turret  Tool  for  ■Wormwheel. 


Fig.  10.    Turret  Tool  for  "Worm. 


able  stop  screw  X  for  depth  of  cut  also  supports  the  down- 
ward thrust  of  the  cut  on  the  front  end  of  the  swinging 
frame.  The  shaft  Y,  with  handle,  has  two  eccentrics  which 
operate  against  the  swinging  frame  on  the  upper  and  lower 
sides.  This  shaft  has  a  long  bearing  in  a  boss  on  the  side  of 
the  body  of  the  box  tool  and  the  swinging  frame  is  held 
against  it  by  a  spring  so  that  after  the  cut  is  made,  the 
frame  is  released  automatically.  The  cutter  arbor  runs  on 
adjustable  screw  centers  and  the  top  face  of  the  cutter  Z  is 
set  fiush  to  a  radial  line  of  the  work.  Opposite  the  cutter  is 
a  steady  rest  fastened  to  a  block  on  the  body  of  the  box  tool. 

Comparative  Costs  of  Steel  and  Brass  ■Worms. 
While  making  the  worm  screws  of  brass,  the  average 
number  of  pieces  produced  per  ten-hour  day  was  1,500  and 
the  greatest  number  in  one  day  was  1.700.  When  making 
the  worm  screws  of  steel  the  average  number  of  pieces  pro- 
duced in  ten  hours  has  been  950,  and  the  greatest  number  in 
one  day  has  been  as  high  as  1,100.  When  steel  is  3%  cents 
per  pound  and  brass  rod  14  cents  per  pound  there  is  not 
much  choice  from  a  financial  point  of  view  which  metal  to 
use,  but  when  the  price  of  brass  rod  goes  up  to  say  \m> 
cents  there  would  be  a  difference  of  7  cents  per  hundred  in 
favor  of  using  steel  In  arriving  at  this  conclusion  I  am 
charging  15  cents  per  hour  against  the  screw  machine  man's 
time  for  his  share  of  the  company's  running  expenses.  This 
amount  will  of  course  vary  in  different  departments,  or  in  the 
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same  department  at  different  times,  according  to  tlie  number  of 
men  required  to  do  ttie  business  on  hand.  That  is  to  say  that 
the  running  expenses  in  the  line  of  non-producers'  salaries 
(from  the  president  of  the  company  down)  power  supplies, 
interest  on  investment,  advertising,  etc.,  will  not  vary  much. 
We  will  say  for  example  that  In  the  department  where  these 
worm  screws  are  made  there  are  seventy-five  workmen  (not 
fncluding  foreman,  draftsman,  clerks,  floor  boy,  or  any  other 
of  the  so-called  non-producers).  It  will  be  seen  from  this  that 
the  department  is  charged  with  $11.25  per  hour  for  its  share 
of  the  running  expenses  of  the  company.  In  case  it  was 
found  necessary  to  increase  the  number  of  workmen  to  one 
hundred  the  charge  per  hour  against  each  man  in  order  to 
cover  this  amount  would  only  be  11%   cents,  whereas  if  the 


Pig.  11.    Drive  for  the  Mechanism  of  the  Tool  shown  in  Pig.  10. 

force  should  be  cut  down  to  fifty  on  account  of  business  being 
dull,  the  price  per  hour  would  come  up  to  22%  cents.  Wheth- 
er this  system  of  figuring  cost  prices  is  very  extensively  used 
or  not,  1  cannot  say,  but  it  is  by  no  means  new,  however.  In 
order  to  get  down  to  facts  for  aid  in  the  choice  of  material, 
a  few  figures  of  comparison  may  be  interesting. 

Actual   cost  of  1,000   worm  screws  of  brass,  the  net   price 
being  14  cents  per  pound: 

Material,  15%  pounds  rod  brass  at  14  cents $2.17 

Credit  1%  pound  scrap  (chips)   at  8  cents 10 

$2.07 

Screw  machine  operation,  piece  work  at  15  cents 

per   100    1.50 

Charge  for  running  expense  6.6  hours  at  15  cents. . .  .99 

Total  of  actual  cost  per  1,000  pieces $4,56 

Actual  cost  of  1,000  worm  screws  of  steel,  the  net  price  of 
material  being  3%  cents  per  pound: 

Material,  15%  pounds  steel  wire  at  3%  cents 58 

Screw  machine  operation,   piece   work   at   24   cents 

per   100    2.40 

Charge  for  running  expenses  10 V.  hours  at  15  cents    1.58 

$4.56 
Actual   cost  of  1,000   worm   screws  of  brass,   the  net  price 
being  18%  cents  per  pound: 

Material,  15%  pounds  rod  brass  at  18%  cents 2.87 

Credit  1%   pound  scrap    (chips)    at  8   cents 10 

2.77 

Screw   machine   operation   piece  work   at   15   cents 

per  100 1.50 

Charge  for  running  expenses  6.6  hours  at  15  cents.  .99 

Total  of  actual  cost  per  100  pieces $5.26 

•  •     • 

In  connection  with  a  number  of  boiler  explosions  which 
have  taken  place  lately,  some  of  these,  particularly  the  one  at 
the  Lake  Shore  Collingwood  shops,  having  resulted  in  fatal 
accidents,  it  has  been  pointed  out  that  in  some  cases  where 
boiler  plate  has  been  condemned  by  the  United  States  inspec- 
tion department  for  use  by  the  government,  it  has  neverthe-. 
less  been  used  for  boilers  sold  to  private  factories.  For  this 
reason  it  is  urged  that  there  should  be  adopted  a  general  law 
for  testing  of  boiler  plate.  Such  a  law  would  no  doubt  have 
good  reasons  for  being  passed,  particularly  if  it  be  true  that 
condemned  plate  is  used  to  supply  customers  who  are  not  In 
a  position  to  themselves  test  the  material  in  the  boilers  sold 
to  them. 

*  *     * 

During  the  investigation  in  regard  to  the  terrible  Terra 
Cotta  disaster  on  the  Baltimore  &  Ohio  Railroad,  E.  W.  Kelly, 
Jr.,  trainmaster  of  the  B.  &  0.  at  Baltimore,  when  questioned 
in  i-egard  to  the  hours  of  employment  of  men  engaged  in  the 
handling  of  trains,  stated  that  local  train  crews  worked  during 
October  and  November  last  on  an  average  16  hours  a  day  for 
six  days  a  week  without  a  period  of  rest.  In  some  cases  train- 
men worked  36  hours  without  relief,  while  others  worked  five 
and  six  days  at  a  time  on  an  average  of  20  hours  per  day. 


HELPFUL  HINTS  FOR  THE  TOOLMAKER. 

p.  E.  SHAILOR. 

The  old  saying  that  "one  never  learns  the  machinist's  trade" 
tempts  the  writer  to  set  forth  a  few  kinks  that  will  be  of 
benefit  to  those  who  have  not  passed  many  years  in  the  hard 
school  of  experience.  The  methods  as  set  forth  herein  are  in 
vogue  in  the  finest  toolrooms  in  this  country,  in  watch  fac- 
tories, and  in  the  manufacture  of  delicate  measuring  instru- 
ments.    The  reader  may  accept  them  for  what  they  are  worth. 

Cutting'  a  Smooth  Thread. 

When  cutting  threads,  one  often  meets  with  difficulty  in 
obtaining  a  smooth  thread,  such  as  Is  required  for  screw 
gages  and  taps.  One  good  way  to  obtain  a  smooth  thread  is  to 
turn  the  tap  nearly  to  size  and  harden  it;  then  draw  the 
temper  to  a  "light  blue."  When  turning  to  size,  if  the  tool 
does  not  stand  up  well,  draw  still  lower,  the  object  being  to 
leave  just  enough  temper  in  the  tap  to  make  the  steel  firm. 
By  making  light  chips  with  a  hard  thread  tool  a  glossy, 
smooth  thread  will  result. 

Another  advantage  gained  by  hardening  the  tap  before  fin- 
ishing is  that  it  will  greatly  eliminate  the  chances  of  the  lead 
changing  after  the  final  hardening.  A  thin  lubricant  of  lard 
oil  and  turpentine  Is  an  excellent  one  for  thread  cutting. 
When  cutting  two  or  more  taps  It  Is  customary  In  some  shopa 
to  rough  out  both  or  all  the  taps,  leaving  the  dogs  on  them, 
and  for  sizing  or  finishing  cut  the  taps  are  chased  without 
moving  the  thread  tool.     But  if  the  thread  tool  dulls  a  trifle 


Holder  for  Wires  when  Measuring  Taps  by  the  Three-wire;  System. 


when  making  the  finishing  cut  on  first  tap,  the  succeeding 
taps  will  not  be  exactly  the  same  size.  A  good  way  to  make 
a  number  of  taps  all  of  one  size  Is  to  use  a  tool  as  shown 
In  Fig.  1.  Three  fingers  of  small  music  wire  are  fastened  in 
a  handle.  By  placing-  the  wires  in  the  threads  on  the  tap,  as 
shown,  and  measuring  with  micrometers  over  all  the  wires, 
the  taps  to  be  made  can  be  cut  to  exactly  the  same  size,  using 
same  wires  for  measuring.  If  a  solid  thread  tool  Is  used,  the 
cutting  point  should  not  project  any  further  than  is  necessary 
from  the  toolpost,  which  will  greatly  reduce  springing,  which 
is  one  cause  of  rough  threads,  due  to  tool  "digging"  in.  A 
curved  neck  thread  tool  gives  best  results,  as  this  style  of  tool 
will  spring  away  from  the  work  instead  of  In. 

A  Kink  on  Hardening. 
What  will  greatly  reduce  the  chances  of  springing  in  hard- 
ening of  an  irregularly  shaped  punch  or  die  is  to  thoroughly 
anneal  same  after  It  has  been  machined  nearly  to  size.  This 
will,  of  course,  not  entirely  remove  chances  for  accidents,  as 
the  prime  cause  of  cracks  and  distortion  of  work  Is  to  be 
found  In  the  operator's  way  of  handling  the  piece  to  be  hard- 
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ened.  An  illustration  of  what  takes  place  when  hardening 
may  be  given  by  referring  to  the  die  shown  in  Fig.  2.  If  we 
place  the  die  in  fire  the  points  C  will  heat  and  e.xpand  quicker 
than  the  main  body  of  the  die  and  there  must  be  a  sort  of  a 
"pushing"  effect  between  the  points  C  and  main  body  of  die. 
For  this  reason  we  heat  "slowly  and  evenly."  Now,  when  we 
dip  the  die  in  the  bath  the  points  C  immediately  become 
chilled,  and,  of  course,  contract  while  the  main  body  is  still 
red  hot.  Assuming  that  the  points  have  become  entirely 
cooled,  there  must  be  a  line  that  separates  the  part  that  has 
been  cooled  off  from  the  red-hot  part.  It  must  follow  that 
when  the  main  body  begins  to  contract  there  is  a  powerful 
strain  at  the  line  that  separates  the  parts  contracting  at  differ- 


Fig.  2.    Die  of  Irregular  Shape  subjected  to  Heavy  Strains  in  Hardening. 

ent  times.  For  this  reason  the  die  should  be  removed  when 
quite  warm;  this  allows  the  heat  to  run  out  into  the  points  and 
the  contraction  will  be  more  even.  If  allowed  to  cool  in  the 
bath  there  is  apt  to  be  a  crack  at  D.  Polish  the  die  to  draw  the 
temper,  and  do  not  depend  on  getting  an  even  temper  by  draw- 
ing the  die  when  it  is  dirty,  as  one  part  may  draw  faster  than 
another. 

Doweling'  Hardened  Parts. 

When  making  pieces  such  as  sections  of  a  built-up  die,  or 
any  piece  having  dowel  holes,  it  invariably  happens  that  the 
dowel  holes  do  not  line  up  after  hardening.  One  way  to  over- 
come this  trouble  is  to  tap  the  dowel  holes  a  trifle  larger  than 
the  dowels  to  be  used,  and  after  the  piece  is  hardened,  screw 
in  soft  plugs  and  file  off  flush  with  the  work;  when  the  piece 
is  screwed  in  its  proper  place  the  dowel  holes  are  drilled  and 
reamed  through  the  soft  screw  bushings.  This  will  save  a 
gieat  deal  of  unsatisfactory  lapping. 

Simple  Method  for  Cutting  Cams  Accurately. 
Cams  are   generally   laid   out  with   dividers,   machined   and 
filed  to  the  line.     But  for  a  cam  that  must  advance  a  certain 

number  of  thousandths 
per  revolution  of  spindle 
this  divider  method  is 
not  accurate.  Cams  are 
easily  and  accurately 
made  in  the  following 
manner.  For  illustra- 
tion, let  us  make  the 
heart  cam  Fig.  3.  The 
throw  of  this  cam  is  1.01 
inch.  Now,  by  setting 
the  index  on  the  miller 
to  cut  200  teeth  and  also 
dividing  1.01  inch  by  100 
we  find  that  we  have 
0.011  inch  to  recede  from 
the  cam  center  for  each 
cut  across  the  cam. 
Placing  the  cam  securely 
on  an  arbor,  and  the  lat- 


Method  of  Cutting  Cams. 


ter  between  the  centers  of  the  milling  machine  and  using  a 
convex  cutter,  set  the  proper  distance  from  the  center  of  the 
arbor,  we  make  the  first  cut  across  the  cam.  Then,  by  lowering 
the  milling  machine  knee  0.011  inch  and  turning  the  index  pin 
the  proper  number  of  holes  on  the  Index  plate,  we  take  the 
next  cut  and  so  on.     Each  cut  should  be  marked  on  paper  so 


that  there  will  be  no  mistake  as  to  numter  of  cuts  taken; 
when  100  cuts  have  been  m.ade  the  knee  must  be  raised  in 
order  to  complete  the  opposite  side  of  the  cam. 

Method  ot  Locating  Stock  in  Dies. 
When  a  job  will  not  warrant  the  expense  ot  a  sub-die  the 
device  shown  in  Fig.  4  will  help  wonderfully  toward  producing 
accurate  punchings.  To  simplify  the  explanation,  the  die 
shown  is  to  cut  washers,  the  holes  being  eccentric  with  the 
outside.  The  die  is  laid  out  same  as  any  double  die,  but  the 
stop  pin  Gr  is  added,  and  as  will  be  noted,  the  extension  K 
does  not  come  out  of  the  die.  If,  however,  one  depends  en- 
tirely on  this  stop  pin,  the  result  will  not  be  satisfactory, 
because  when  the  stock  is  pulled  against  the  stop  pin  the  web 
between  the  blanked  places  will  bend  a  trifle,  especially  if  the 
stock  is  thin.  Therefore  the  long  pins  H  are  added,  and  as 
these  long  pilots  or  traveling  dowels  are  well  pointed,  and 
are  considerably  longer  than  the  punches,  they  of  course 
enter  the  holes  and  force  the  stock  back  to  its  proper  location. 
The  pilots  fit  the  holes  in  the  die  and  they  therefore  act  as 
dowels  while  the  punch  is  cutting.  The  pilots  and  the  spring 
butts  L  keep  the  stock  pressed  firmly  against  the  gage  side 
of  the  stripper,  and  the  stock  can  vary  1-16  inch.  With  this 
construction  the  operator  is  enabled  to  keep  the  press  running 
constantly  to  the  end  of  the  strip.     At  each  stroke  the  punch 
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Mactanary,  X.F. 
Pig.  4.    Punch  and  Die  with  Guide  Pins. 

G  cuts  out  the  web  and  allows  the  stock  to  slide  along  to  the 
next  web  and  there  is  absolutely  no  possibility  of  the  stock 
jumping  the  stop. 

As  washer  or  small  wheel  dies  are  generally  made  to  cut 
'  four  or  more  blanks  at  one  stroke,  the  following  method  of 
transferring  the  holes  to  stripper  and  punch  holder  will  be  of 
benefit  to  some  readers.  If  the  punches  are  small  it  is  advis- 
able to  make  the  stripper,  say,  li  inch  thick,  and  dowel  it 
with  four  good-sized  pins  to  the  die.  The  holes  through  the 
stripper  are  bored  to  fit  the  punches  nicely.  This  will  act  as  a 
guide  and  prevents  the  punches  from  shearing.  When  the  strip- 
per is  doweled  to  the  die  we  lay  out  the  former  with  buttons 
or  by  other  methods  governed  by  accuracy  demanded  and  each 
hole  in  turn  is  indicated,  and  bored  through  the  stripper  and 
die.  If  the  holes  are  so  small  that  they  will  not  readily  admit 
boring  to  such  length,  the  stripper  may  be  bored  and  removed 
and  the  die  then  bored.  The  die  must,  of  course,  be  fastened 
in  such  a  manner  that  the  stripper  can  be  removed  without 
loosening  the  die.  If  properly  doweled  the  punch  holder,  strip- 
per and  die  can  be  bored  together,  thus  insuring  perfect  align- 
ment of  the  punches  and  the  die. 

A  Good  Way  to  Make  an  Irregular-shaped  Die. 
Fig.   5  shows  a  time  saver,  as  the  die  can  be  made  easier 
and  better   because  the  parts  can   be  ground  to  size  instead 
of  the  die  being  filed  out.     Another  advantage  is  that  if  the 
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pieces  warp  in  hardening  they  can  be  ground  into  shape  again. 
The  pieces  J/  are  shrunk  on  the  sections,  holding  them  se- 
curely together.  The  holes  N  are  drilled  for  clearance  for  the 
emery  wheel  when  grinding  to  size.  The  straps  M  are  made 
a  trifle  shorter  than  the  die  over  all,  say  1-16  inch  to  the  foot, 
and  are  heated  red  hot  in  the  middle  and  placed  in  position 
while  hot  and  rapidly  chilled.  After  the  pieces  are  shrunk 
on,  the  dowels  are  transferred  into  the  bolster. 

Another  good  kink  when  making  irregular-shaped  punches 
that  are  to  cut  thin  stock  is  to  make  them  of  machine  steel 
and  caseharden  them.  Soft  steel,  casehardened,  does  not  change 
its  form  as  much  as  tool'  steel,  and  even  if  the  punch  does 
change  a  trifle  the  interior  is  soft  and  can  be  readily  forced 
back  to  position.  The  outside  being  hard,  the  punch  will 
wear  nearly  as  long  as  one  made  from  tool  steel,  for  practi- 
cally the  only  wear  on  a  punch  is  when  passing  through  the 
stock.  For  thin  brass  the  punch  works  well  when  made  of 
tool  steel  and  left  soft,  and  when  worn  badly  the  punch  can 
be  peened  on  the  face  enough  to  upset  and  then  sheared  into 
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Flfir.  5.    Example  of  Built-up  Die. 

die.  When  cutting  a  heavy  blank  it  is  a  good  plan  to  grind 
the  die  so  that  the  surface  is  quite  rough  as  the  high  spots 
then  cut  a  trifle  ahead  of  the  low  points.  This  will  cause  the 
die  to  run  longer  between  grindings  and  is  also  easier  on  the 
press,  while  with  a  die  that  is  ground  perfectly  smooth  the 
entire  cutting  surfaces  of  punch  and  die  meet  simultaneously 
and  the  entire  cutting  surface  of  punch  and  die  are  placed 
under  a  tremendous  strain.  By  grinding  the  die  slightly 
lower  on  each  end,  thus  producing  a  shearing  cut,  the  die  will 

last  longer. 

*  *     * 

There  has  of  late  been  some  experimenting  in  the  machine 
tool  line  to  introduce  leather  clutches  in  place  of  the  tooth 
clutches  which  always  are  more  or  less  objectionable  on  ac- 
count of  the  noise  which  is  practically  inseparable  from  their 
use.  In  automobile  design  the  leather  clutches  have  also 
gained  more  or  less  prominence.  For  this  reason  it  is  of  in- 
terest to  note  some  rules  given  in  the  Autocar  for  treating 
clutch  leather.  The  most  difficult  trouble  with  leather  clutches 
Is  that  the  leather  after  a  time  becomes  too  smooth  and  hard, 
obtaining  practically  a  polished  surface.  In  such  cases  it  is 
necessary  to  dismount  the  clutch  and  scrape  the  polished  sur- 
face of  the  leather  with  a  knife  or  a  coarse  file  and  then 
immerse  the  clutch  in  water  of  a  temperature  of  80  degrees 
F.  until  the  leather  is  thoroughly  saturated.  To  attain. this 
will  take  about  24  hours.  The  leather  should  then  be  dressed 
with  oil,  liberally  applied,  and  as  the  water  dries  out, 
the  oil  will  soak  in  and  replace  it.  This  will  pre- 
vent the  surface  of  the  leather  from  getting  hard,  and  show- 
ing a  polished  appearance,  which,  of  course,  is  greatly  detri- 
mental to  the  power  transmission  qualities  of  the  clutch. 

*  *     * 

If  one-halt  of  six  be  one-eighth  of  three  what  would  one- 
third  of  a  quarter  be? 


THE  APPRENTICE  AND  HIS  BEST  GIRL. 

E.  R.  PLAISTED. 

Much  has  been  written  of  late  on  the  apprentice  question, 
and  as  to  why  so  many  boys  fight  shy  of  the  machine  shop, 
and  so  many  young  men  leave  it  for  other  occupations. 
Among  the  reasons  for  this  the  influence  of  wives  and  sweet- 
hearts has  been  mentioned  as  not  being  the  least  effective. 
There  is  no  denying  that  the  men  and  women  we  come  in 
contact  with  have  much  influence  over  us  and  much  effect 
upon  our  lives,  no  matter  how  independent  of  thought  and 
action  we  may  be.  In  the  case  of  a  young  fellow  just  decid- 
ing on  his  course  in  life  this  is  especially  true,  and  if  there  is 
anything  about  the  machinist  trade  that  works  against  him 
in  his  standing  in  society,  or  with  his  wife  or  sweetheart,  it 
should  be  remedied  if  possible. 

"It  is  not  good  for  man  to  be  alone,"  and  while  that  society 
which  can  only  be  adequately  spelled  with  a  very  big  S  is  not 
likely  to  enter  much  into  the  problems  of  a  man  who  must 
earn  his  living  at  any  trade,  or  whose  purposes  in  life  are 
vital  and  actual,  the  companionship  of  educated  and  cultured 
people  is  a  thing  to  be  prized  and  sought  by  anyone.  It  Is  not 
enough  to  have  merely  avoided  bad  company,  for  the  man 
who  shuts  himself  up  in  his  shell  too  closely  never  reaches 
the  best  he  is  capable  of,  no  matter  how  absorbing  and  en- 
grossing his  work  may  be. 

The  old  saw  about  all  work  and  no  play  applies  to  us  at 
all  ages  and  in  all  walks  of  life.  Under  normal  conditions 
and  circumstances  there  are  very  few  times  in  our  lives  when 
we  cannot  to  advantage  indulge  occasionally  in  play  of  some 
sort,  and  then  we  are  pretty  sure  to  crave  the  companionship 
and  society  of  our  fellows.  Even  the  lower  animals  congre- 
gate together  for  sport  and  frolic. 

Conditions  which  are  the  growth  of  recent  years  and  which 
have  changed  and  modified  our  whole  social  structure  have, 
naturally,  had  their  effect  on  the  social  standing  of  the  work- 
ingman,  but  I  do  not  believe  the  time  has  come  yet,  or  that  it 
is  likely  to,  when  a  man  will  fail  to  win  deserved  recognition 
from  those  whose  companionship  will  be  valuable  to  him,  just 
because  he  is  a  "dirty  machinist." 

I  wish  those  boys  who  take  up  with  counterjumping  and 
other  poorly  paid  but  "genteel"  occupations  could  realize  that 
a  machinist  is  not  necessarily  dirty,  even  while  at  work,  and 
that  a  really  good  workman — no  matter  what  his  trade,  usual- 
ly takes  some  pride  in  himself  as  well  as  in  his  work.  I  know 
a  case  of  two  machinists  that  well  illustrates  how  much  depends 
on  the  man  and  how  little  on  his  occupation  in  such  matters. 
Nearly  all  the  conditions  under  which  they  work  are  prac 
tically  equal,  and  both  are  men  of  skill  and  experience.  One 
of  them  gets  just  about  as  many  dirty  jobs,  real  soft  squashy 
snaps,  as  the  other,  but  while  one  wears  a  neat  tie  and  linen 
collar  and  keeps  them  presentable  the  week  through,  and  in 
general  has  a  clean  appearance,  the  other  has  such  a  faculty 
for  attracting  to  himself  the  dirt  and  grime  that  often  by  ten 
o'clock  of  a  Monday  morning  it  might  well  puzzle  a  stranger 
to  tell  whether  he  is  of  African  or  Aryan  ancestry.  The  ma- 
chinery business  is  not  to  blame  for  such  a  state  of  affairs. 

Of  course  there  is  considerable  difference  in  shops  as  to  the 
standards  of  cleanliness  and  the  encouragement  offered  a  fel- 
low to  keep  himself  respectable  in  appearance  and  habits,  but 
shops  are  not  common  where  a  premium  is  put  upon  vileness 
of  language  or  person,  or  where  a  young  fellow  who  tries  to 
keep  himself  wholesome  will  be  persecuted  therefor.  I  did 
once  know  a  foreman  who  said  no  man  could  work  for  him 
and  wear  a  boiled  shirt  in  the  shop,  but  the  kind  of  boys  I'm 
talking  about  wouldn't  work  for  that  sort  of  a  man  long,  any- 
how it  they  knew  it.  If  you  find  yourself  in  a  shop  where 
these  influences  are  not  only  neutral  but  actually  negative, 
better  get  out;  it  is  no  place  to  grow  and  get  ahead. 

I  doubt  if  there  is  now  much  cause  to  complain  about  the 
average  shop  in  this  respect,  though  there  is  probably  plenty 
of  chance  for  improvement;  for  while  the  foreman  may  have 
done  all  we  can  reasonably  require  of  him  when  he  provides 
well  swept  floors,  well  washed  windows,  and  decently  clean 
and  sanitary  toilet  accommodations,  still  no  one  can  do  so 
much  as  he  to  establish  a  sort  of  cleanly  atmosphere  in  which 
a  dirty  man  will  feel  himself  out  of  place.    It  is  claimed  now- 
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a-days  that  health  is  contagious  as  well  as  disease.  Isn't  it 
quite  as  likely  that  cleanliness  may  become  "catching"  in  a 
favorable  environment? 

It  may  be  true  that  the  apprentice  sometimes  finds  his  best 
girl  sitting  in  the  hammock  with  the  bank  clerk  or  the  dry- 
goods  clerk  whose  hands  are  nice  and  white  and  whose  tailor- 
made  clothes  take  the  bulk  of  his  income;  and  it  may  be  true 
that  the  influence  of  wives  and  sweethearts  has  caused  good 
men  to  give  up  the  shop  for  some  more  cleanly  place.  All 
this  may  be  true,  but  I  have  enough  faith  in  both  wives  and 
sweethearts  to  believe  that,  to  the  majority  of  them,  the  man 
who  attracts  and  holds  their  respect  and  affection  is  the  man 
who  does  things,  things  worth  the  doing,  and  who  does  them 
well. 

The  girl  who  throws  over  the  machinist  or  the  apprentice 
for  a  clerk  probably  made  mud  pies  when  she  was  younger, 
and  enjoyed  it  fully  as  much  as  did  the  girl  the  machinist 
finally  does  marry.  There  is  a  time  in  the  life  of  most  normal 
boys  when  they  have  a  mighty  dread  of  soap  and  water  in 
combination,  though  they  know  the  water  is  all  right  to  go 
swimming  in,  and  the  soap  a  most  excellent  thing  to  secrete 
inside  the  apple  the  other  fellow  brought  for  his  luncheon. 
But  your  girl  grows  out  of  mud-pie  pleasures,  and  your  boy — 
if  home  influences  are  what  they  should  be — usually  gets  over 
his  fear  of  soap  and  water  fully  as  soon  as  he  gets  over  being 
afraid  of  the  girls. 

Vie  all  love  the  girls  who  are  sweet  and  neat,  it  is  the  nat- 
ural and  rightful  heritage  of  maidenhood,  but  the  girl  who 
is  merely  "finicky"  and  declines  to  sit  in  the  same  hammock 
with  a  promising  young  machinist  just  because  there  is  a 
little  honest  dirt  ground  into  his  palms  too  deeply  for  soap  to 
remove,  that  girl  is  not  necessarily  wholesome  at  heart  and 
will  very  likely  make  anything  but  a  helpful  wife  for  either 
the  machinist  or  the  clerk. 

Entropy  says  his  neighbors  across  the  way  may  think  what 
they  please  and  he  will  not  budge  a  hair,  but  admits  he  values 
the  opinion  of  some  other  "neighbors"  whose  very  place  of 
residence  is  unknown  to  him.  Most  of  us  come  to  this  view 
sooner  or  later,  but  we  can't  quite  expect  it  of  the  young  ap- 
prentice. The  girl  across  the  street  is  a  heap  more  real  and 
interesting  to  him  than  the  shadowy  image  we  call  the  aver- 
age girl.  It  is  the  particular  girl  he  is  interested  in,  not  the 
average  girl,  and  he  will  fight  shy  of  the  shop  if  he  thinks 
working  there  will  place  him  at  a  disadvantage  In  her  eyes 
and  favor. 

I  admit  it  is  puzzling  to  me  why  society  should  draw  the 
line  at  some  kinds  of  dirt  and  disorder  and  yet  put  up  with 
others  far  more  disagreeable  and  annoying.  For  Instance: 
why  should  the  ban  be  put  upon  a  little  innocuous  cast-iron 
dust  and  smiling  toleration  be  accorded  a  breath  that  would 
stop  an  automobile,  or  a  voice  that  would  file  a  saw?  These 
last  abominations  are  not  uncommon,  even  in  the  big  S  society. 
Perhaps  it  is  for  the  same  reason  that  two  standards  of 
morality  have  been  set  up,  one  for  men  and  the  other  for 
women,  if  anybody  can  tell  what  that  reason  may  be.  Any- 
how it  is  beyond  me,  but  the  men  and  women  whose  compan- 
ionship is  a  thing  to  be  prized  and  sought  and  deserved  do 
not  often  make  either  of  these  glaringly  inconsistent  and  un- 
just discriminations. 

We  are  all  looking  for  things  that  "pay,"  and  it  pays  big  to 
have  the  advantages  given  by  a  wholesome  and  attractive  per- 
sonality; to  be  physically  clean  inside  and  out.  The  dirty 
hands  yield  to  soap  and  water  and  energy,  and  the  foul  breath 
generally  succumbs  to  physic  and  water  and  determination. 
None  of  these  have  yet  been  cornered  by  the  clerks,  and  when 
the  young  machinist  has  made  liberal  use  of  them,  the  people 
he  ought  to  know,  will,  if  he  gives  them  a  fair  chance,  find 
him  out  and  take  him  for  all  he  is  honestly  worth.  If  he  has 
the  qualities  that  appeal  to  men  and  women  of  the  better 
sort  they  will  hardly  hold  him  at  arm's  length  because  of  his 
occupation. 

The  root  of  some  of  these  troubles  lies  in  a  trait  that  is 
said  to  be  growing  national  with  us,  our  lazy  way  of  submit- 
ting to  petty  injustice,  petty  annoyance,  and  petty  insult 
rather  than  take  the  trouble  to  correct  such  abuses  of  our 
good  nature.     When  it  becomes  necessary  to  post  notices  in 


public  places  to  prevent  spitting  on  the  floors,  and  when  a 
leading  periodical  of  unquestioned  standing  dares  to  print  a 
full  page  editorial  on  the  lack  of  common  politeness  and  even 
common  decency  among  the  public  servants  of  our  greatest 
American  city,  what  may  we  not  expect?  We  have  to  pay 
twice  for  a  good  many  things  we  have,  and  sometimes  the 
second  fee  is  bigger  than  the  actual  market  price  of  the  goods. 
Probably  the  time  will  never  come  when  the  machinist  must 
give  tips  to  get  his  rightful  share  of  waste  and  oil  and  files, 
but  would  it  be  one  whit  more  outrageous  than  some  other 
cases  of  tipping  that  are  of  everyday  occurrence? 

The  mud  won't  clear  from  the  water  as  long  as  the  current 
is  swift,  but  it  settles  of  its  ovra  accord  when  the  stream 
flows  deep  and  tranquilly.  As  long  as  we  are  living  so  fast 
that  we  haven't  time  to  get  acquainted  with  our  own  children, 
how  can  we  be  expected  to  cultivate  the  "amenities"  of  life  un- 
less induced  to  do  so  by  liberal  tips  or  fear  of  prosecution?  It 
"wouldn't  pay?"     Well,  perhaps  not. 

Society  of  all  kinds  requires  a  certain  thickness  of  veneer 
over  the  rough  outlines  of  the  untamed  human  animal,  but 
the  kind  that  will  be  of  value  to  the  young  fellow  with  a  real 
purpose  in  life  is  very  quick  to  detect  the  quality  of  stock 
hidden  under  the  varnished  covering.  And  I'm  confident 
there  is  just  as  much  good  oak  and  rock  maple  in  our  human 
furniture  to-day  as  there  was  before  we  cut  off  such  an  alarm- 
ing amount  of  our  primeval  forest.  Sometimes  we  hear  an 
elderly  man  spoken  of  as  a  gentleman  of  the  old  school,  as 
if  that  school  no  longer  had  any  primary  classes.  And  it  is 
not  so  long  since  some  musicians  feared  that  with  the  death 
of  Adelina  Patti  the  old  Italian  method  of  singing  would  fade 
into  the  limbo  of  lost  arts.  But  Melba  and  Sembrich  appeared, 
and  others  are  coming.  Generations  yet  unborn  will  have 
their  "gentlemen  of  the  old  school"  and  who  shall  say  that 
none  of  these  may  be  machinists? 

The  recent  automobile  show  held  in  Madison  Square  Garden, 
January  12  to  19  inclusive,  under  the  auspices  of  the  Associa- 
tion of  Licensed  Automobile  Manufacturers  was  a  great  suc- 
cess in  point  of  attendance  and  the  number  of  machines  sold. 
Notwithstanding  the  fact  that  on  Tuesday  and  Thursday  of 
the  exhibition  week  the  admission  was  raised  from  50  cents 
to  $1.00,  the  total  number  of  visitors  is  said  to  have  been 
upward  of  124,000.  The  reason  for  the  increased  admission 
price  was  to  reduce  the  crowd  to  include  so  far  as  possible 
only  those  who  were  interested  in  machines  to  the  extent  of 
being  possible  buyers.  Next  year  it  is  proposed  to  increase 
the  admission  price  for  two  certain  days  to  $5.00.  But  why 
not  go  one  better  and  put  every  visitor  on  these  days  through 
a  cross-examination  as  to  his  intention,  financial  standing,  etc. 
in  that  way.  the  undesirable  (?)  crowd  could  be  reduced  to 
a  mere  handful  which  would  waste  little  of  the  valuable  time 
of  the  haughty  automobile  magnates,  .^s  a  matter  of  fact, 
however,  what  the  automobile  manufacturers  want  is  the  full- 
est possible  publicity.  The  more  people  know  about  their  ma- 
chines whether  they  are  at  present  able  to  buy  or  not,  the 
more  possibility  there  is  of  selling  machines  in  future.  It  is 
part  of  every  manufacturer's  business  to  manufacture  a  mar- 
ket as  well  as  to  supply  the  demand.  The  excuse  given  for 
the  proposed  exorbitant  admission  price  is  probably  a  subter- 
fuge to  cover  a  scheme  by  which  some  would  seek  to  gain  a 
large  profit.  We  believe  that  the  manufacturers  will  do  well 
not  to  countenance  such  a  scheme. 
*     *     • 

Next  to  "high  polish  and  deep  scratches"  a  highly  polished 
but  uneven  surface  is  to  be  avoided.  Nothing  is  more  com- 
mon, however,  than  to  see  metallic  surfaces,  especially  brass 
signs  and  similar  pieces,  highly  finished  but  wavy  or  irregu- 
lar in  contour,  as  can  be  easily  detected  when  the  light  is 
refiected  at  a  more  or  less  acute  angle.  The  effect  is  dis- 
pleasing to  the  eye  and  largely  offsets  the  value  of  the  high 
finish.  A  highly  finished  metallic  surface  should  first  be 
made  truly  flat  or  cylindrical  (as  the  case  may  require) 
by  machining  or  grinding.  Polish  will  then  give  a  rich  effect 
similar  to  that  of  plate  or  cut  glass.  Of  course  it  is  not  prac- 
ticable to  do  this  in  many  cases,  but  where  an  extremely  fine 
effect  is  required  it  should  invariably  be  done. 
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ROUGHING  AND  FINISHING  SPRING 
SCREW  DIES. 

EBIK  OBERG. 

In  order  to  obtain  uniform  and  well-finished  threads  when 
cut  with  spring-screw  threading  dies  it  is  well  known  that 
it  is  necessary  to  use  two  dies,  one  for  roughing  and  one  for 
finishing  the  thread.  In  general  practice  the  roughing  die  Is 
obtained  simply  by  adjusting  a  regular  spring  screw  die  of 
standard  size  to  cut  a  certain  amount  oversize.  This,  of 
course,  answers  the  purpose  well  enough  for  most  classes  of 
work'  for  which  this  kind  of  die  is  used.  It  is  evident,  how- 
ever, that  there  is  no  great  certainty  as  tc  the  relative  amount 
of  metal  removed  by  each  die,  and  it  is  most  probable  that 
the  roughing  die  at  least  on  larger  sizes  is  doing  far  more 
than  its  fair  portion  of  the  work,  leaving  but  a  small  amount 
of  metal  for  the  finishing  die  to  remove.  The  latter  die 
should,  of  course,  not  perform  as  heavy  a  duty  as  the  former, 
but  it  is  considered  as  a  fair  proportion  to  let  the  roughing 
die  remove  two-thirds  and  the  finishing  die  one-third  of  the 
total  amount  of  metal  to  be  removed.  In  order  to  obtain  such 
a  proportion  some  firms  who  perform  very  close  work  by 
means  of  spring-screw  dies  make  special  roughing  dies,  enough 
oversize  to  permit  the  finishing  die  to  cut  the  predetermined 
amount  of  the  thread.  These  roughing  dies  are  provided  with 
perfectly-shaped  threads,  simply  hobbed  out  with  a  tap  which 
is  the  desired  amount  oversize  as  well  on  the  top  as  in  the 
angle  of  the  thread.  In  this  manner  the  finishing  die  will 
remove  a  certain  amount  of  metal  both  on  the  top  and  in  the 
angle,  thus  finishing  the  whole  thread  perfectly  smooth  and 
to  the  correct  form. 

It  must,  of  course,  be  determined  how  much  oversize  the 
roughing  die  is  required  in  order  to  leave  one-third  of  the 
metal  to  be  removed  by  the  finishing  die.  This  can  be  ex- 
pressed in  a  simple  formula  with  the  pitch  of  the  thread  as  the 
variable.  In  Fig.  1  the  relative  amounts  of  metal  removed 
by  the  respective  dies  are  shown  in  a  diagram;  we  have  here 
a  United  States  standard  thread  where  the  amount  of  metal 
represented  by  the  area  ABDC  is  to  be  removed  by  the  rough- 
ing die  and  the  area  BEFOHACD  by  the  finishing  die.  The 
derivation  of  the  formula  we  wish  to  obtain  is  as  follows: 


1/7  \  = 

-  l-p-  2.1-  X  tan 30°  I 
3\8  / 


Pig.  1.    Diagram  of  Metal  Removed,  TTnitod  States  Standard  Thread. 

The  area  of  a  section  of  a  full  V-thread  with  the  pitch  p  is 
1 

—  p'  X  cos  30  deg.     Subtracting  from  this  the  amounts 
2 

11  11  7  - 

-  X  — JJ«  X  cos  30°,  and  -  X  — p^  +  cos  30°  -l p-  X  cos  30°, 

3       64  3       64  64 

which  represent  the  areas  deducted  from  a  full  V-thread  in 
order  to  obtain  the  area  of  a  section  of  a  United  States  stand- 

3 
ard  thread,  we  find  this  latter  area  to  be  —  p'  X  cos  30  deg. 

8 
Consequently  the  amount  of  this  sectional  area  to  be  remov- 
1 
ed  by  the  roughing  die  is  —  p'  X  cos  30  deg.  and  the  amount 
4 

1 
to  he  removed  by  the  finishing  die  —  p-  X  cos  30  deg. 


Referring  to  Fig.  1  we  therefore  arrive  at  the  following 
equation: 

1  1  1 
!.r  X  tan 30°  |    cos  30° X  —  p^  X  cos  30°  =  -p^ 

2  64  4 
X  cos  30°. 

Solving  this  equation  gives  x  =  0.135  p  approximately. 
The  diameter  of  the  tap  with  which  the  roughing  spring-screw 
die  is  to  be  produced  should  thus  equal  the  standard  diameter 
plus  two  times  0.135  p.  This  refers  to  United  States  standard 
threads. 

For  the  same  proportions  between  the  amount  of  metal 
removed  by  each  die,  if  a  full  V-thread  is  to  be  cut,  the 
formulas  are,  of  course,  derived  in  the  same  manner,  but  have 


1  /  \  = 

-  Ip  —  2  x  X  tan  30°  I 


Pig.  2.    Diagram  of  Metal  Removed,  Standard  Sharp  V  Thread. 

a   different   aspect.     The   area   of  a   section   of   the   thread   is 
1 

— ■  p'  X  cos  30  deg.     The  amount  of  sectional  area  to  be  re- 
2 

1 
moved  bv  the  roughing  die  is  consequently  —  p°  X  cos  30  deg- 

3 
Referring  to  Fig.  2  we  arrive  at  the  following  equation: 

.V  X  tan  30°  |    cos  30°  =  -p^  x  cos  30°. 
3 

Solving  this  equation  gives  x  =  0.160  approximately.  Us- 
ing this  value  the  diameter  of  the  roughing  die  is  now  easily 
determined. 

If  we  wish  to  give  formulas  for  the  results  obtained,  we  caa 
express  them  in  the  following  manner: 

For  the  United  States  standard  thread,  ie  =  Z)  +  0.27  p. 

For  sharp  V-thread,  R=D  +  O.Z2p,  In  which  formulas 

R  =  diameter  of  roughing  die, 

D  =  standard  diameter  of  finishing  die,  and 

1 

p  ^  pitch  ^ 

number  of  threads  per  inch. 

It  is,  of  course,  of  no  great  importance  if  the  amount  re- 
moved by  each  die  is  somewhat  different  from  the  values 
given,  the  amounts  to  be  removed  being  arrived  at  in  a 
purely  arbitrary  way  from  the  beginning.  Hut  the  propor- 
tions given  conform  to  the  practice  of  a  prominent  tool  manu- 
facturing firm,  and  the  calculations  are  given  to  show  that 
even  in  a  territory  largely  given  over  to  "guess  work"  there 
can  be  exact  calculations  made  and  adhered  to.  In  tool- 
making,  as  a  rule,  calculations  form  a  very  small  part,  and 
altogether  too  often  is  "a  few  thousandths  over"  or  "a  few 
thousandths  under"  considered  the  only  way  to  determine 
certain  values  which,  if  once  settled  upon,  could  be  formu- 
lated by  simple  figuring  so  as  to  serve  as  a  permanent  guide 
for  the  toolmaker.  It  is  a  mistake  to  think  that  toolmaking 
is  so  widely  different  in  its  nature  from  other  fields  of  in- 
dustrial progress  that  here  no  strict  rules  can  be  followed. 
It  must  be  admitted  that  there  is  perhaps  no  field  of  mechani- 
cal achievement  where  opinions  differ  so  widely  as  they  do  in 
regard  to  toolmaking.  But  that  is  no  reason  for  continuing 
to  consider  toolmaking  as  a  territory  where  no  principles  or 
rules  can  be  concentrated  In  simple  formulas,  arrived  at  in  a 
logical  and  common-sense  manner. 
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STRUCTURAL   FEATURES    OF    THE    EDGWICK 
WORKS  OF  ALFRED  HERBERT,  LTD. 

The  new  works  of  Alfred  Herbert,  Ltd.,  Coventry,  England, 
are  located  at  Edgwick,  a  little  more  than  two  miles  removed 
from  the  head  works,  and  adjoining  their  foundry.  It  is  in- 
tended to  carry  on  the  Edgwick  works  as  an  entirely  inde- 
pendent factory  for  manufacturing  and  finishing  machine  tools 
throughout.  The  new  works  will  not  be  dependent  upon  the 
head  works  except  in  the  provision  of  designs  and  in  the 
manufacture  of  small  tools.  Jigs  and  such  special  appliances. 
The  principal  works  being  at  present  fully  equipped  in  these 
departments  and  having  sufficient  capacity  to  deal  with  the 
design  of  the  machines  and  with  the  small  equipment  of 
both  factories,  it  is,  of  course,  best  to  utilize  the  same  engi- 
neering department  for  the  two  plants. 

The  accompanying  halftone  shows  the  new  building  with 
the  steel  work  erected,  but  not  closed  in,  and  will  serve  to 
give  an  idea  of  the  general  plan  of  construction  and  some 
of  the  interesting  features  thereof.  The  cut  shows  seven 
bays  erected,  but  the  plan  includes  eight  bays  in  all,  the 
eighth  not  having  been  erected  at  the  time  the  photograph  was 
taken.  The  width  of  the  shop  is  240  feet,  each  of  the  eight 
bays  being  30  feet  wide;  the  length  of  each  bay  is  100  feet, 
thus  giving  a  shop  floor  area  of  100  x  240  feet. 

The  plans  prt)vide  for  an  extension  to  240  x  400  feet  all 
under  one  roof.  The  ends  of  the  bays  shown  in  the  picture 
are  covered  by  a  screen,  the  framing  of  which  is  indicated  in 


side  is  lined  with  "uralite"  sheets,  the  whiteness  of  which 
improves  the  light;  it  also  diminishes  sweating  or  conden- 
sation of  moisture  in  cold  weather. 

The  longitudinal  girders  which  carry  the  crane  rails  are 
installed  in  every  bay  whether  it  be  a  crane  bay  or  a  machine 
bay;  in  bays  where  cranes  are  used  the  ordinary  rails  are 
fitted  to  the  top  of  these  girders,  but  in  cases  where  no  cranes 
are  required  and  where  overhead  shafts  and  countershafts 
have  to  be  erected  these  longitudinal  girders  serve  as  supports 
for  cross  girders  to  carry  shafting  and  countershafting.  It 
is  thus  possible,  should  the  condition  require  the  rearrange- 
ment of  the  shop  in  future,  to  put  cranes  up  in  any  machine 
bay,  or  on  the  other  hand  to  install  machines  in  any  crane  bay 
without  altering  the  framing  of  the  building  in  any  way. 

The  floor  is  composed  of  S  inches  of  concrete  in  which  are 
bedded  nailing  strips  2  feet  apart.  The  floor  boards  are  of 
2-inch  creosoted  timber,  nailed  down  to  the  strips  bedded  in 
the  concrete.  Although  the  greater  part  of  the  floor  is  of 
wood,  certain  portions  have  been  heavily  concreted  and  are 
finished  with  blue  bricks  laid  in  cement.  These  sections  are 
for  the  purpose  of  testing,  running,  and  erecting  heavy  ma- 
chines as  it  has  been  found  that  the  elasticity  of  floor  boards 
militate  against  the  accuracy  of  erecting  heavy  machines.  The 
head  room  under  the  girders  is  14  feet  6  inches  and  21  feet  to 
the  gutters. 

The  stores  or  control  department  will  run  across  the  ends 
of  the  bays  extending  the  whole  width  of  the  shop  and  will 
have  an  area  of  240  x  20  feet;    there  will  be  two  tramways 
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■some  of  the  bays;  it  is  arranged  that  when  the  shop  is  ex- 
tended the  screen  can  simply  be  moved  so  as  to  form  the  end 
of  the  extension.  All  that  will  be  necessary  in  making  the 
extension  will  be  to  order  from  the  mills  the  required  number 
of  additional  columns,  roof  girders,  etc.,  the  work  being  inter- 
changeable. The  permanent  end  and  side  walls  of  the  building 
are  of  brick. 

In  the  design  of  the  building,  the  intention  has  been  that 
the  roof  shall  be  a  roof  pure  and  simple,  that  is.  a  covering 
with  sufficient  strength  to  support  its  own  weight  and  to  re- 
sist wind  pressure,  and  of  correct  design  to  keep  out  the 
weather,  but  not  to  carry  any  additional  weight  or  in  any 
way  to  form  any  essential  link  in  the  framing  of  the  struc- 
ture. The  stanchions  or  columns,  which  are  of  as  simple  de- 
sign as  possible,  so  as  to  avoid  unnecessary  cost,  are  carried 
on  large  footings  imbedded  in  heavy  concrete  blocks,  and  are 
calculated  to  stand  entirely  by  themselves  without  any  as- 
sistance from  the  roof.  The  side  members  of  each  column 
carry  the  longitudinal  crane  girders  in  direct  compression,  no 
brackets  being  used.  The  central  member  of  each  column  is 
prolonged  upwards  to  carry  the  roof.  It  is  calculated  that 
the  longitudinal  girders  placed  on  each  column,  together 
with  the  longitudinal  gutter  beams,  stiffen  the  building  so 
as  to  take  all  racking  action  away  from  the  roof;  this  is  still 
further  provided  for  by  the  diagonal  bracing,  some  of  which 
can  be  seen  at  the  extreme  right  and  left  ends  of  the  cut. 
The  roof  is  covered  with  corrugated  sheets  on  the  southern 
side  and  the  northern  side  is  entirely  of  glass.    The  southern 


extending  the  width  of  the  shop  with  turntables  in  each  ma- 
chine bay,  and  longitudinal  rails  will  be  laid  in  each  machine 
hay  between  the  rows  of  machines.  The  tramway  in  each  bay 
can  run  straight  into  the  storeroom  so  that  material  can  be 
delivered  to  and  from  machines  in  a  very  direct  manner. 

All  shafting  will  be  driven  by  motors  with  a  separate  motor 
to  each  lineshaft,  and  all  bearings  will  be  self-oiling.  Indi- 
vidual motors  will  only  be  used  for  heavy  machines.  The 
lineshaft,  of  course,  is  laid  out  longitudinally  in  each  bay  and 
each  bay  thus  becomes  a  separate  unit  so  far  as  power  re- 
quirements are  concerned. 

As  the  present  building  is  only  one-fourth  of  Its  destined 
ultimate  size,  a  permanent  power  plant  has  not  been  ordered, 
and  provision  has  been  made  in  building  both  the  boiler 
house  and  the  engine  room  to  extend  each  to  four  times  the 
present  capacity  without  disturbing  the  present  arrangements 
of  the  boilers  or  machinery.  In  order  to  avoid  excessive  idle 
expenditure  in  the  beginning,  it  has  been  decided  to  have  a 
stack  at  each  end  of  the  main  flue  from  the  boilers.  The 
stacks  being  identical  and  each  one  serving  for  half  the  total 
Installation,  it  is  therefore  only  necessary  to  build  one  stack 
at  present,  thus  saving  idle  capital  that  will  be  involved  in  a 
large  stack  of  sufficient  size  for  ultimate  installation.  The 
boilers  are  Babcock  &  Wilcox  with  Green  economizers.  The 
engine  is  a  300  horsepower  cross-compound  Corliss  type  en- 
gine built  by  Robey  &  Co.,  of  Lincoln.  It  is  fitted  with  inde- 
pendent surface  condensers  and  Is  direct  connected  to  a 
multiple   generator  of   220   volts. 
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A  VERTICAL  MILLER  AND  A  TURRET  LATHE 
OF  ENGLISH  DESIGN. 

Our  friends  across  the  water,  both  in  England  and  on  the 
continent,  derive  considerable  pleasure  from  their  belief  thai 
the  vertical  milling  machine  has  reached  among  them  a  higher 
state  of  development  and  attained  a  higher  degree  of  apprecia- 
tion than  in  this  country.  If  this  is  so.  there  must  be  reasons 
for  it;  admitting  for  the  moment  that  their  contention  is  true, 
we  might  venture  one  or  two  explanations  for  this  hypo- 
thetical condition.  In  the  first  place  America  was  the  birth- 
place and  early  home  of  the  horizontal  milling  machine  in  its 
practical  points.  Its  characteristics  and  capabilities  are  well 
known  and  appreciated  by  every  Yankee  mechanic  worthy  of 
the  name.  When  the  milling  of  a  piece  of  work  is  in  ques- 
tion, the  natural  tendency  of  the  mechanic  is  to  do  it  on  some 
kind  of  a  ■horizontal  milling  machine,  if  it  can  be  done  there 
without  obvious  unhandiness.  If  the  piece  seems  awkward 
to  work  in  this  way,  he  will,  as  an  alternative,  consider  the 
adaptability  of  the  vertical  machine  for  the  work;  in  other 
words,  the  burden  of  the  proof  lies  with  the  vertical  machine. 
Besides,  of  these  two  tools,  the  horizontal  type 
is  essentially  adapted  for  manufacturing,  while 
the  forte  of  its  competitor  seems  to  be  rather 
that  of  jobbing,  or,  at  least,  working  on  compara- 
tively small  lots.  Formed  cutters,  elaborate  gang 
cutters,  and  expensive  holding  fixtures  are  the 
natural  accompaniments  of  the  horizontal  spin- 
dle. Face  mills  and  end  mills,  with  a  sparing 
use  of  cylindrical  cutting  surfaces,  characterize 
the  vertical  milling  machine.  These  two  condi- 
tions then — a  predisposition  for  the  familiar  and 
the  American  fondness  for  work  which  can  be 
handled  in  large  lots — will  account  for  the  some- 
what higher  development  of  the  vertical  milling 
idea  in  Europe  than  here;  although  perhaps  we 
would  not  be  willing  to  admit  the  use  of  the 
words  "higher  development"  as  meaning  much 
more  than  that  a  greater  number  of  firms  are 
there  engaged  in  building  these  machines,  and  a 
wider  variety  of  types  is  there  met  with. 

An  Example  of  English  Vertical  Miller  Design. 

The  accompanying  cuts  will  be  instructive  as 
an  illustration  of  one  of  the  lines  of  development 
which  the  tool  under  discussion  has  taken  in 
Great  Britain.  They  illustrate  what  Alfred  Her- 
bert, Ltd.,  of  Coventry,  England,  designates  as 
the  -"No.  S  patent  vertical  milling  and  profiling 
machine."  Unlike  the  design  common  in  this 
country  and  followed  by  the  builder  in  small 
sizes,  this  size  has  no  vertical  adjustment  for  the 
work.  The  frame  has  all  the  characteristics  of 
that  of  the  slotting  machine.  In  fact,  it  the 
spindle  were  replaced  by  a  ram,  and  the  geared 
feed  changed  to  a  ratchet  feed  mechanism,  the 
machine  would  be  transformed  into  a  slotter  with 
all  its  appropriate  slides  and  holding  devices. 

One  of  the  first  things,  that  will  be  noticed  is  the  fact  that 
there  is  no  gearing  in  sight  in  either  of  Figs.  1  or  2,  which 
show  the  right  and  left-hand  sides  respectively  of  the  ma- 
chine. This  habit  of  covering  mechanism  is  indigenous  to 
England,  and  is  shown  especially  in  the  design  of  their  loco- 
motives with  the  inside  cylinders  and  concealed  valve  gear. 
With  the  machine  in  question,  however,  the  increasing  strict- 
ness of  the  factory  inspection  requirements  had  as  much  as 
anything  to  do  with  the  matter,  and  the  builder  thought  it 
best  to  meet  all  possible  requirements  by  encasing  every  gear 
used  on  the  machine. 

The  feed  is  driven  by  a  separate  belt  from  the  countershaft, 
an  arrangement  which  has  an  effect  corresponding  to  that  ob- 
tained with  the  gear  driven  milling  machines  of  this  country, 
in  which  the  feed  motion  is  obtained  from  a  single  speed  pul- 
ley. With  either  of  these  arrangements  all  the  feeds  (stated 
m  terms  of  distance  traversed  per  minute)  are  available  with 
any  spindle  speed;  thus  the  coarsest  feeds  can  be  used  with 
very  large  cutters  running  slowly,  and  the  finest  feeds  may 


be  obtained  with  small  and  delicate  cutters  running  at  high 
speed — two  conditions  unobtainable  with  the  usual  construc- 
tion. The  horizontal  millers  of  the  same  builder  are  arranged 
to  be  driven  either  from  the  spindle  or  from  the  countershaft, 
as  may  be  desired  by  the  purchaser. 

A  "dial"  feed  mechanism  is  employed,  which  is  contained  in 
the  casing  shown  in  Fig.  1  at  the  foot  of  the  column  of  the 
machine.  A  handwheel  is  provided  with  an  attached  dial 
which  is  graduated  for  sixteen  different  positions.  To  obtain 
any  one  of  sixteen  feeds  it  is  only  necessary  to  move  the 
handwheel  until  the  dial  shows  the  proper  reading,  no  other 
movements  being  required.  These  feeds  are  arranged  in  geo- 
metrical progression,  and  by  suitable  levers  and  clutches  may 
be  applied  either  to  feeding  the  saddle  toward  or  away  from 
the  column,  feeding  the  platen  to  the  left  or  right,  or  rotating 
the  circular  table  in  either  direction.  Automatic  and  dead 
stops  are  provided  for  all  these  different  motions. 

The  main  table  is  very  heavy  and  is  provided  with  suitable 
channels  for  taking  care  of  the  lubricant  used  on  the  cutter. 
A  covered  way,  which  is  thus  protected  from  being  clogged 
by   chips,   leads   the   oil   from   either  end   to  the   outlet  pipe. 


Plff.  1.    Vertical  Miller  built  by  Alfred  Herbert,  Ltd.,  of  Coventry,  England. 


The  builders  make  a  point  of  the  great  rigidity  of  the  table, 
which  prevents  distortion  under  the  strain  due  to  clamping 
the. work.  The  sliding  surfaces  both  for  the  round  and  longi- 
tudinal tables  and  the  saddle  have  self-oiling  provisions,  and 
the  reservoirs  for  these  can  be  reached  from  the  sides  of  the 
table  without  disturbing  the  work  that  may  be  clamped  on  it. 
All  slides  are  fitted  with  clamping  devices. 

The  spindle  has  16  speeds  in  geometrical  progression.  It 
is  of  crucible  steel,  journaled  in  phosphor  bronze  boxes,  which 
are  provided  with  independent  adjustment  for  diameter  and 
end  play.  Tbe  belt  pulley  which  drives  the  spindle  is  car- 
ried by  a  sleeve  in  the  customary  manner  to  prevent  carrying 
the  belt  pull  to  the  spindle  bearing.  The  sliding  head  is 
counterbalanced  and  has  both  a  fast  and  slow  hand  adjust- 
ment; the  handwheel  and  clamping  lever  are  brought  well  to 
the  front  so  as  to  be  easily  accessible. 

Description  of  the  Profiling  Attachment. 

The  machine  shown  in  Figs.  1  and  2  Is  provided  with  a 
profiling  attachment,  which  will  be  better  understood  by  re- 
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ferring  to  Fig.  3,  which  illustrates  the  way  in  which  the 
device  is  used.  A  heavy  outboard  support  for  the  end  of  the 
cutter  is  provided.  This  support  may  be  placed  in  either  of 
two  vertical  positions,  one  of  which  is  suitable  for  use  with 
the  circular  table,  while  the  other  may  be  employed  for  working 
on  the  main  platen.  This  support  may  be 
swung  about  a  pivot  on  the  left  side  of  the  ma- 
chine so  as  to  be  out  of  the  way  when  it  is  not 
in  use.  An  eye-bolt,  conveniently  placed,  fur- 
nishes a  means  of  shifting  it  from  its  lower  to 
its  upper  position,  or  vice  versa.  On  the  under 
side  of  this  support,  provision  is  made  for  at- 
taching a  roll  to  follow  the  former  for  profiling 
work.  To  adjust  the  depth  of  cut  this  roll  may 
be  shifted  in  or  out  independently  of  the  guid- 
ing bushing  for  the  cutter.  In  Fig.  3  a  piece 
of  irregular  contour  is  shown  mounted  on  the 
circular  table  in  conjunction  with  a  former, 
which  is  the  lower  of  the  two  pans.  The  main 
platen  Is  fed  longitudinally,  and  the  former  is 
kept  in  contact  with  the  roll  by  the  action  of 
a  weight  and  its  connected  mechanism,  shown 
near  the  base  of  the  column  at  the  left  in  Fig. 
3;  arrangements  are  made  for  permitting  this 
weight  to  act  independently  of  the  cross-feed 
screw.  The  pilot  wheel  and  attached  pinion 
meshing  with  rack  teeth  cut  in  the  radius  rod 
running  to  the  weight  lever  furnish  means, 
when  so  desired,  for  withdrawing  the  former 
from  contact  with  the  roll  and  the  work  from 
contact  with  the  cutter. 

Taken  altogether,  so  far  as  one  can  judge 
from  the  photographs  provided,  this  machine 
and  the  members  of  its  family,  both  horizontal 
and  vertical,  give  evidence  of  careful  attention 
to  the  details   of  design,   and    indicate   a   high  _^ 

state  of  development   in  the   art  of   using   the 
class  of  tools  to  which  they  belong. 

A  Hexagon  Head  Turret  Lathe. 
It  will  perhaps  be  interesting  to  compare  a 
turret  lathe  by  the  same  maker  with  American 
machines  of  its  class.     Fig.  4  shows  the     No.  2 
patent   hexagon   turret   lathe      built   by   Alfred 
Herbert,  Ltd.     It  will  be  noticed  that  the  single  speed  pulley 
gear-driven  type  of   headstock   is  used,  with  which  16  varia- 
tions are  obtained  in  the  machine  shown.     The  merits  of  this 


The  long  lever  at  the  right  of  the  headstock  operates  the 
chuck  and  stock  feed  mechanisms.  The  chuck  is  said  to  be 
especially  effective  and  may  be  opened  and  closed  while  the 
lathe  is  running.  Round  jaws  are  supplied  for  round  bars, 
giving  more  gripping  power  than  is  obtained  with  flat  jaws; 


Fig.  3.   Profiling  Attachment  in  Uee. 

arrangement  are  so  well  known  as  not  to  require  discussion. 
The  same  "dial"  feed  used  in  the  vertical  miller  just  describ- 
ed is  applied  to  this  machine  as  well,  the  handwheel  and  dial 
for  operating  it  being  shown  just  beneath  the  clutch  levers  on 
the  headstock. 


Fig.  2.    Left-hand  Side  of  Miller. 

it  is  also  claimed  that  the  flat  jaws  do  not  allow  work  to  be 
truly  held  by  a  finished  surface  for  a  second  operation.  Each 
jaw  is  in  four  sections,  but  it  is  recommended  that  only  three 
of  them  be  used  when  holding  stock  that  is  somewhat  out  of 
round.  For  holding  square  and  hexagon  bars  flat  jaws  are 
provided. 

The  turret,  as  is  indicated  by  the  name  of  the  machine,  is 
of  the  hexagon  type  and  is  mounted  on  an  unusually  long 
slide,  which  is  designed  to  pass  beneath  the  end  of  the  spindle 
when  working  with  the  tools  close  to  the  face  of  the  chuck. 
This  gives  a  good  support  for  heavy  cuts.  The  automatic 
stops  are  twelve  in  number,  two  for  each  position  of  the  tur- 
ret. They  are  clamped  in  the  slots  in  the  hexagon  bar  ex- 
tending along  the  front  of  the  bed,  which  bar  is  geared  to 
rotate  with  the  turret.  The  two  stops  are  adapted  to  trip  in 
succession  on  the  forward  movement,  or  one  may  be  used  for 
a  forward  stop  and  the  other  for  a  backward  one,  or  both  may 
be  used  for  the  reverse  feed.  A  positive  abutment,  as  well  as 
an  automatic  trip,  is  provided  by  these  adjustable  stops.  A 
large  disk  carrying  three  adjustable  dogs  on  its  periphery 
will  be  noted  attached  to  the  hub  of  the  pilot  wheel.  Each 
of  these  dogs  carries  graduations  which  may  be  brought  in 
line  with  a  stationary  pointer;  this  combination  enables  accu- 
rate lengths  to  be  obtained  within  very  fine  limits  of  error. 
Besides  this,  for  roughly  gaging  the  length  of  cut,  a  scale  U 
attached  to  the  bed  at  the  rear  of  the  slide,  which  carries  an 
adjustable  pointer.  This  pointer  may  be  set  to  an  even  foot 
dimension  at  the  beginning  of  a  cut,  whose  length  may  thus 
be  read  without  directly  measuring  it  on  the  revolving  work. 
Description  of  the  Tools  Employed. 

Some  idea  of  the  tools  employed  may  be  gained  from  Fig.  i  ■ 
four  of  the  six  ordinarily  used  are  visible.  Commencing  at 
the  left  the  first  two  are  regular  turning  tools,  the  holders  for 


March,  1907. 


MACHINEEY. 


371 


which  are  so  arranged  that  cutters  of  a  style  familiar  to  the 
ordinary  lathe  hand  are  used.  The  cutter  holder  is  a  solid 
block  of  steel  and  is  adjustable  for  diameter  by  a  knurled 
knob,  with  the  same  facility  that  a  slide  rest  is.  When  the 
cutter  is  once  set  for  the  correct  height,  no  change  is  re- 
quired for  work  of  any  diamfiter.  The  movement  of  the  cut- 
ter is  controlled  by  an  adjustable  stop  which  permits  it  to  be 
withdrawn  after  finishing  a  piece  of  work,  so  as  not  to  injure 
It  when  running  the  turret  back;  this  stop  is  located  in  line 
with  the  screw  which  controls  the  movements  of  the  cutter 
holder,  so  there  is  no  springing  of  the  structure.  Steady 
rests  are  provided  to  support  the  work  and  act  as  burnishers, 
giving  a  smooth  finish  even  when  a  heavy  reduction  is  being 
made.    A  perfect  finish  is  obtained,  for  instance,  when  reduc- 


Fig.  4.    Alfred    Herbert  Turret  Lathe. 

ing  a  2-inch  bar  to  Voi-inch  diameter  at  one  cut.  A  point 
claimed  for  the  holder  and  cutter  employed  is  that  downward 
wear  on  the  top  of  the  bed  does  not  affect  the  diameter  of  the 
work,  as  is  the  case  with  end  cutting  blades  acting  on  the 
top  of  the  revolving  bar.  For  reverse  turning,  that  is,  cut- 
ting away  from  the  chuck  instead  of  toward  it,  the  only 
change  necessary  is  to  substitute  a  left-hand  cutter  and  re- 
verse the  automatic  feed  by  the  handle  provided  for  that 
purpose.  This  is  advisable  in  slender  work  of  considerable 
length. 

The  opening  die  holder  shown  carries  four  chasers  of  the 
milled  type,  so  arranged  that  the  rear  teeth  act  as  burnishers 
and  guiding  surfaces  for  that  part  of  the  thread  already  cut, 
thus  ensuring  finely-finished  threads  and  accurate  pitches; 
it  is  provided  with  an  arrangement  which  allows  a  roughing 
and  a  finishing  adjustment,  independent  of  the  setting  for 
size.  The  tool  at  the  extreme  right  is  a  cross  slide,  carrying 
two  toolposts,  operated  by  a  lever  and  pinion  arrangement. 
One  of  the  tools  may  be  used  for  cutting  off,  the  other  being 
the  forming  tool.  Besides  these  appliances,  a  triple  holder 
(not  in  sight  in  the  illustration)  is  employed.  This  carries 
three  tools,  an  adjustable  stop,  a  centering  tool,  and  an  end 
rounding  tool — thus  giving  in  effect  two  additional  faces  to 
the  turret.  A  taper  turning  tool,  not  shown,  is  also  provided 
for  right  and  left-hand  tapers  of  any  angularity  desired. 


A  remarkable  bridge-building  feat  is  reported  from  Canada, 
in  connection  with  the  St.  Maurice  Valley  Railway,  which  has 
been  built  to  connect  the  Shawinigan  Falls  and  the  Canadian 
Pacific  Railway  at  Three  Rivers.  In  order  to  win  the  large 
subsidies  offered,  it  was  necessary  to  complete  the  line — ■ 
twenty-two  miles  long — by  the  last  day  of  1906.  There  were 
two  heavy  bridges  to  be  built,  and  one,  known  as  the  Gorge 
Bridge,  which  was  135  feet  high  and  330  feet  long,  was  not 
begun  till  December  15.  With  fifteen  days  to  do  the  work  in, 
the  builders  put  on  three  shifts  of  men,  and  kept  them  going, 
with  the  result  that  the  last  rivet  was  driven  in  at  11:45  P.  M. 
on  December  31.  The  first  train  passed  over  the  completed 
road  before  midnight. — Page's  Weekly. 


THE  CONSTRUCTION  OP  SPLIT  DIBS  FOR 
PRESS  WORK. 

C.  p.  EMERSON. 

A  die  of  great  importance  in  the  production  of  sheet  metal 
parts  is  the  split  die.  There  are  two  principal  reasons 
for  using  the  split  die.  One  is  that  it  sometimes  happens 
that  the  blanks  to  be  cut  are  of  such  a  shape  that  the  die 
can  be  more  quickly  and  cheaply  made  by  making  a  split  die 
than  by  making  a  solid  or  one-piece  die.  The  other  reason  is 
that  when  the  required  blank  must  be  of  accurate  dimensions, 
and  there  is  a  chance  of  the  solid  die  warping  out  of  shape  in 
hardening,  the-  split  die  is  preferred  because  it  can  be  much 
more  easily  ground  or  lapped   to  shape. 

Fig.  1  shows  the  manner  in  which 
the  ordinary  split  die  is  usually 
made.  After  the  die  is  worked  out 
it  is  hardened  and  ground  on  the 
top  and  bottom.  The  two  sides  A 
are  then  ground  at  right  angles 
with  the  bottom. 

The  cutting  parts  of  the  die,  B, 
are  next  ground  at  an  angle  of  IVa 
degrees  with  the  bottom,  so  as  to 
give  the  necessary  clearance  in  or- 
der that  the  blanks  may  readily 
drop  through.  The  key  D  is  now 
set  in  place,  and  the  die  is  keyed  in 
the  die  bed  by  the  aid  of  a  taper 
key.  The  key  O  prevents  the  die 
from  shifting  endwise;  the  key- 
way  should  have  rounded  corners  as 
shown,  which  not  only  give  added 
"Trf!,.,.-^,  strength,    but    also    act    as    a    pre- 

ventative to  cracking  in  hardening. 
The  last  operation  is  to  grind  the 
two  circular  holes.  This  is  done  by 
first  lightly  driving  two  pieces  of  brass  or  steel  rod  into  the 
holes  until  they  are  flush  with  the  face  of  the  die.  The  exact 
centers  are  then  laid  out  and  spotted  with  a  prick  punch,  care 
being  taken  so  as  to  get  the  centers  central  with  the  sides  B. 
The  die  is  now  fastened  to  the  faceplate  of  a  universal 
grinder,  and  the  center  mark  is  trued  up  with  a  test  indicator 
until  it  runs  exactly  true.  The  brass  rod  piece  is  then  driven 
out,  and  the  hole  ground  to  size,  with  ly^  degree  taper  for 
clearance.  The  other  hole  is  next  ground  out  in  a  similar 
manner  which  completes  the  operations  in  so  far  as  the  die 
is  concerned.     It  often  happens  with  a  die  of  this  kind  that 


Fig  1.   Example  of  Split  Die. 

when  it  is  placed  in  the  die  bed  and  the  key  driven  in  place, 
it  will  "close  in."  To  overcome  this  the  die  is  relieved  after 
the  manner  shown  at  C,  which  does  not  in  any  way  prevent 
it  from  being  securely  held  in  place  when  in  use. 

Fig.  2  shows  a  rather  novel  form  of  a  split  die;  this  die 
with  a  slight  change  practically  takes  the  place  of  two  dies. 
It  is  used  for  piercing  slots  in  brass  plates.  The  size  of 
the  slot  for  one  style  of  plate  is  4%  inches  long  by  %  inch 
wide;  for  the  other  plate  the  slot  is  4  inches  long  by  5-16  inch 
wide.  The  cutting  part  of  the  die,  shown  in  Fig.  2,  is  made 
in  four  sections.  A,  B,  C,  D.  The  cut  fully  explains  itself 
and  therefore  needs  no  detailed  explanation.  It  may  not  be 
out  of  place,  however,  to  say  that  the  soft  steel  bushings,  as 
shown,  are  used  to  allow  for  the  contortion  of  the  parts  A  and 
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B  in  hardening.  It  may  be  added  that  the  four  bushings 
shown  in  the  piece  -4.  were  driven  in  first;  then  solid  pieces 
were  driven  in  the  part  B;  then  the  holes  were  drilled  in  these 
latter  pieces,  being  transferred  from  the  bushings  In  the  part 
A.  In  Fig.  2  are  also  shown  the  parts  used  in  connection  with 
this  die  for  piercing  the  4  x  5-lC  inch  slot.  These  parts  are 
made  as  shown,  and  are  hardened  onlj'  at  the  cutting  ends. 
Outside  of  the  fact  that  this  style  of  die  practically  takes  the 
place  of  two  dies,  there  is  still  another  feature  in  connection 
with  it  That  will  bear  mentioning;  there  is  no  special  or  ex- 
tra die  bed  required  for  this  die  when  in  use. 

It  may  not  be  amiss  at  this  time  to  say  a  few  words  with 
reference  to  die  beds.    The  writer  prefers  to  use  the  name  die 


elusion  that  the  taper-lvey  method  of  holding  blanking  dies 
in  the  die  bed  is  the  best  of  the  various  m-ethods  he  has  come 
in  contact  with.  The  set  screw  method  he  considers  the  poor- 
est of  all.  The  key  as  shown  in  Fig.  4  is  driven  in  on  the 
front  side  of  the  die  bed.  This  is  optional,  however,  as  the 
practice  difters.  In  some  shops  the  key  is'  driven  in  on  the 
front  side   while  in  others  it  is   driven  in  on  the  back. 

Of  late  years  there  has  been  a  tendency  among  large  con- 
cerns to  have  all  their  die  beds  for  the  power  press  made  from 
semi-steel  castings,  or  of  machinery  steel  for  certain  classes  of 
heavy  work,  instead  of  from  gray  iron  as  heretofore.  This 
is  being  done  because  a  gray  iron  die  bed  that  is  used  day 
after  day  for  holding  dies  for  cutting  heavy  metal  will  not 
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bed,  for  the  reason  that  he  thinks  it  is  the  most  appropriate 
name.  In  some  shops,  however,  this  part  is  called  bolster,  die 
block  or  die  holder.  Perhaps  the  most  commonly  used  and 
the  best  die  bed  for  general  use  in  the  press  room  is  the  style 
of  bed  shown  in  Fig.  4.  A  similar  style  of  die  bed  was  de- 
scribed by  the  writer  in  the  January,  1905,  issue  of  Ma- 
chinery; the  die  bed  then  referred  to,  however,  was  used  for 
holding  cutting  and  drawing  dies.  The  die  bed,  as  shown  in 
Fig.  4  is  principally  used  for  the  reason  that  the  screws  that 
fasten  the  die  bed  to  the  bed  of  the  press  do  not  have  to  be 
screwed  entirely  out.  either  in  placing  the  die  bed  in  the 
press  or  in  taking  it  out,  as  the  slots  C  and  D  are  made  at 
right  angles  with  each  other  for  just  this  reason. 


^ 
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F\g.  4.    Example  of  Die  Bed. 

The  dovetail  channel  is  planed  so  that  when  the  die  is 
keyed  in  position  the  center  of  the  die  is  central  with  the 
slot  C.  The  side  of  the  die  bed  marked  A  is  planed  at  an 
angle  of  10  degrees,  and  is  parallel  with  the  slot  C.  The  side 
marked  B  is  planed  at  an  angle  of  13  degrees  and  is  at  an 
angle  of  1  degree  with  the  centerline.  The  reason  for  planing 
this  side  to  an  angle  of  13  degrees  instead  of  ten  is  that  the 
increased  angle  causes  the  die  to  lie  flat,  and  prevents  it 
from  raising  or  tilting  up  in  any  way  when  the  key  is  driven 
in. 

In  speaking  of  the  key  the  writer  may  add  that  from  a  me- 
chanical and  economical  standpoint  he  has  come  to  the  con- 


stand  up  during  long  and  hard  usage  as  it  should.  Past  ex- 
perience has  proven  that  gray  iron  die  beds  in  time  become 
out  of  square;  then,  again,  they  sometimes  crack.  With  the 
semi-steel,  or  the  soft  steel  die  bed,  this  does  not  happen.  It 
has  been  found  that  semi-steel  and  machine  steel  die  beds  pay 
for  themselves  many  times  over. 

In  planing  up  the  stock  from  which  the  blanking  dies  are 
sr.wed  off  bf-fore  they  are  worked  out.  a  gage  similar  to  the 
one  shown  in  Fig.  3  should  be  used  for  planing  up  the  differ- 
ent widths  of  dies.  In  this  way  the  dies  will  be  of  a  uniform 
width  and  thickness,  which  makes  it  possible  to  have  them 
interchangeable  with  the  respective  die  beds  for  which  they 

are  used. 

*  *     * 

Nothing  could  be  more  suggestive  of  the  method  of  trans- 
porting air  than  the  word  "fluid,"  which  in  its  derivation 
means  to  flow.  Wholesale  transportation  of  a  fluid  is  best 
accomplished,  not  by  carrying,  but  as  the  very  name  indicates, 
by  allowing  it  to  flow  always  toward  the  point  of  least  resist- 
ance. The  transportation  of  fluids,  of  which  air  and  water 
are  the  most  familiar  examples,  results  from  the  creation  of  » 
pressure  difference  between  the  delivery  and  receiving  points. 
Ventilation,  which  as  a  process  is  the  continuous  removal  of 
air  from  a  closed  space,  is  but  the  result  of  the  natural  or 
artificial  creation  of  such  conditions.  When  any  considerable 
resistances  have  to  te  overcome,  artificial  means  must  be  em- 
ployed. The  working  of  deep  and  extended  mines  has  only 
been  made  possible  by  the  provision  of  mechanical  means  in 
the  form  mof  the  fan  blower  by  which  air  in  adequate  vol- 
umes can  be  furnished  to  the  workers.  The  first  crude  appli- 
cation of  a  fire  at  the  mine  outlet  for  the  purpose  of  heating 
the  air  and  producing  flow  was  long  ago  superseded  by  the 
fan  designed  to  insure  positive  action. 

*  *     * 

A  St.  Paul  dispatch  says  that  the  state  of  Minnesota  expects 
to  raise  to  $400,000,000  the  taxable  valuation  of  the  Hill  ore 
lands,  in  view  of  the  basis  on  which  the  recent  lease  was 
made  to  the  United  States  Steel  Corporation.  It  is  stipulate! 
in  the  lease  that  the  Hill  interests  are  to  pay  all  taxes.  Here- 
tofore, it  is  stated,  the  assessed  valuation  of  the  properties  has 
been  approximately  $30,000,000. 
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A  SHAPBR  MOTION  MODEL -ANALYSIS  OP 
THE  MOVEMENT. 

Considerable  attention  is  given  in  technical  schools  to  the 
study  of  kinematics,  a  science  which  deals  with  the  way  in 
ifhich  motion  is  modified  by  mechanism.  B.xtensive  use  is 
iiade  of  models  in  studying  this  subject.  We  show  in  Fig.  1 
in  apparatus  of  this  kind  recently  furnished  by  the  Mark 
?"lather  Planer  Co.  of  Nashua,  N.  H.,  to  the  engineering  school 
)f  the  University  of  Michigan.  It  consists  essentially  of  a 
l5-fnch   shaper,   their  smallest  size,  with   the  table   and   feed 


Fig.  1.    Shaper  Motion  Model,  built  for  an  Bnslneerliig  School. 

nechanism  removed,  and  with  the  ram  driving  parts  mounted 
n  a  special  frame,  so  as  to  leave  one  side  open  with  all  the 
[)arts  exposed  to  view.  Instead  of  having  a  ram,  this  ma- 
rine is  provided  with  a  short  slide  only.  The  mechanism  of 
the  Flather  shaper,  which  is  thus  displayed  for  the  benefilt  of 
the  ttudents,  is  well  known,  and  has  been  in  use  for  many 
(fears.  The  line  drawing,  Fig.  3,  and  a  brief  description  will 
serve  to  describe  it  so  that  its  action  will  be  understood.  The 
arrangement  shown  in  Figs.  1  and  3  has  of  course  been  modi- 
Bied  somewhat  in  adapting  it  for  use  as  a  model,  and  the  parts 
ire  not  in  all  cases  so  strongly  supported  as  they  are  with  the 
double  frame  of  the  regular  shaper  column;  the  kinematic 
iction,  however,  is  identical. 

Pinion  M  is  driven  by  power  or  hand  as  may  be  required, 
either  by  the  pulley  s'.iown  or  by  the  crank.  This  pinion 
meshes  with  the  driving  gear  L,  whose  shank  is  journaled  in 
a  babbitted  bearing  in  the  side  of  the  frame  B,  and  is  support- 
ed as  well  by  a  bearing  on  the  outside  of  block  0,  which  Is 
bolted,  in  turn,  to  the  frame.  The  driving  gear  has  thus  a 
double  bearing.  It  carries  a  block,  P,  pivoted  in  a  slot  in  the 
inner  face  of  the  crank  slide  N,  whose  axis  is  set  eccentrically 
with  that  of  driving  gear.  Gear  L,  block  P,  and  slide  N,  form 
a  modified  Whitworth  quick  return  movement  of  the  kind 
commonly  employed  in  slotting  machines.  The  shank  of  the 
crank  side  N  is  journaled  in  a  bearing  in  0,  which  enters  a  hole 
in  the  axis  of  the  main  driving  gear  and  is  bolted  to  the  frame 
as  before  mentioned.  For  adjusting  the  stroke,  crank  N  is 
provided  with  a  slide,  F,  carrying  the  crankpin  block,  E.  This 
slide  may  be  adjusted  toward  or  away  from  the  axis  of  the 
crank  by  means  of  the  scroll  rack  H  attached  to  it,  and  the 
scroll  G.  As  this  scroll  is  rotated  by  the  crank  through 
shaft  J,  the  rack  H  is  moved  out  or  in,  and  with  it.  the  crank- 
pin.  Hand  wheel  K  serves  to  lock  the  mechanism  after  the 
adjustment  is  made. 

Crankpin  block  E  slides  in  a  slot  in  link  C.  This  link  is 
pivoted  at  the  top  to  slide  A  as  shown,  and  at  the  bottom  has 
a  forked  end  embracing  the  block  on  stationary  pivot  D.  Ad- 
justable crankpin  E,  link  C,  slide  A,  and  pivot  D,  constitute  a 


modified  quick  return  movement  of  the  kind  usually  provided 
for  shapers,  the  only  difference  from  the  common  type  being 
the  fact  that  linlv  C  is  pivoted  at  the  ram  and  slides  longi- 
tudinally over  the  lower  pivot  D,  while  in  the  usual  construc- 
tion the  link  Is  pivoted  at  D  and  adjustably  connected  to  the 
ram  at  the  top.  This  change  in  the  usual  construction  was 
originally  undertaken  to  bring  the  sliding  part  of  the  mech- 
anism to  a  position  where  it  would  have  less  wear  than  in 
the  standard  construction,  but  besides  this,  the  change  was 
found  to  have  a  good  effect  on  the  quick  return  function  of 
the  device,  since  it  lengthens  the  upper  end  of  the  link  and 
thus  keeps  up  the  cutting  speed  of  the  tool  toward  the  end 
of  the  stroke  at  a  time  when  the  ram  would  naturally  be 
slowing  down. 

For  the  sake  of  suggesting  to  draftsmen  a  method  by  which 
a  motion  of  this  kind  may  be  analyzed  and  compared  with 
other  mechanisms  to  determine  their  relative  value,  we  have 
here  made  a  graphical  determination  of  the  velocity  of  the 
cutting  tool  at  all  points  in  the  stroke.  In  doing  this  we  had 
nothing  to  go  by  save  an  undimensioned  assembled  drawing, 
so  that  perhaps  the  results  obtained  may  not  tally  strictly 
with  actual  conditions,  but  the  results  found  are  very  good, 
and  may  be  as  easily  obtained  as  poorer  ones  in  this  mech- 
anism. 

There  are  a  number  of  ways  of  attacking  the  problem.  We 
might,  for  instance,  if  we  knew  enough  and  had  the  patience, 
analyze  the  mechanism  and  deduce  a  formula  giving  the  posi- 
tion of  the  shaper  ram  for  any  angular  position  of  driving 
gear  L,  which  is  assumed  to  move  at  constant  velocity.  From 
this  formula  we  might  obtain  by  the  differential  calculus  a 
second  expression  that  would  give  us  the  velocity  of  the  ram 
for  any  position  of  the  driving  gear.  We  will  take,  however, 
for  illustration,  a  graphical  process,  being  moved  thereto  by 
compassion  for  both  writer  and  reader.  Of  the  several  ways 
in  which  the  problem  may  be  attacked  graphically  we  have 
chosen  what  seems  to  be  the  simplest  and  quickest. 

Fig.  2  presents  a  skeleton  diagram  of  the  mechanism.  In 
laying  it  out,  care  should  be  taken  to  see  that  the  dimensions 


Fig.  2.    Diagram  showing  Analysis  of  the  Movement. 

of  the  working  drawings  are  carefully  followed.  i^D  is  a 
vertical  line  drawn  through  the  center  of  the  driving  gear 
and  the  link  pivot  D.  A  B  is  the  path  of  the  axis  of  the  pivot 
at  the  upper  end  of  the  link.  Draw  the  driving  block  circle 
with  center  E,  the  radius  used  being  the  distance  from  the 
axis  to  the  center  of  the  driving  block  pivot.  In  Fig.  3,  the 
mechanism  is  shown  at  mid-stroke  with  the  link  vertical.  In 
Fig.  2  determine  the  position  of  P,  the  pivot  of  the  driving 
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block  when  in  the  position  of  Fig.  3,  making  P  H  the  same  in 
each  case.  Starting  at  P  divide  the  driving  block  circle  into 
36  equal  parts,  of  which  the  even  numbers  only  need  be 
marked.  It  is  now  required  to  find  out  what  angular  advance 
will  be  given  to  the  crank  for  each  even  advance  of  the  driv- 
ing block  from  station  0  to  station  2;  station  2  to  station  4, 
etc. 

Drop  a  vertical  line  from  P  and  draw  a  horizontal  line 
through  C,  the  center  of  the  crank.  With  C  as  the  center, 
■draw  the  driving  block  tangent  circle,  tangent  at  J  to  the  ver- 
tical line  through  P.  Through  each  of  points  2,  4,  6,  8,  etc., 
«n   the   driving  block  circle,   draw   tangents   to   this   tangent 


per  second,  and  that  is  the  velocity  of  the  train.  If  the  train 
is  traveling  at  a  constantly  increasing  or  constantly  decreas- 
ing velocity,  and  we  have  traveled  70  feet  in  the  last  second, 
we  may  say  with  assurance  that  when  half  that  second  had 
elapsed,  we  were  traveling  at  the  rate  of  70  feet  per  second. 
In  the  case  of  our  mechanism  in  a  similar  way,  (if  we  con- 
clude that  our  stations  0,  2,  4,  etc.,  are  so  close  together  that 
the  acceleration  or  rate  of  change  of  velocity  is  practically 
constant  for  the  time  considered)  we  may  take  the  distance 
between  any  two  positions  of  the  ram,  0  and  2  for  instance, 
as  a  measure  of  its  velocity  at  a  point  half  way  between  these 
two  positions. 


struction  of  the  Qmck-retum  Mechanl£in  for  Driving  the 


circle,  and  mark  the  points  of  tangency  2,  4,  G,  S,  etc.  Line 
PJ  represents  the  direction  of  the  slot  in  the  crank  which 
engages  the  driving  block  P,  and  a  moment's  consideration 
will  show  that  on  this  account  the  points  we  have  thus  de- 
termined in  the  driving  block  tangent  circle,  will  mark  off  the 
angular  movements  given  to  the  crank  for  each  even  angular 
advance  of  the  driving  wheel 

It  is  now  required  to  find  the  position  of  the  crankpin  for 
■each  position  of  the  driving  block  P.  With  center  C  draw 
■crankpin  circle  with  radius  equal  to  the  distance  of  the  crank- 
pin  from  the  axis  of  the  crank  at  full  stroke.  When  the 
driving  block  is  at  station  0,  or  point  P,  the  crankpin  is  on 
the  vertical  axis  of  the  mechanism  at  the  station  marked  0  in 
the  diagram.  To  locate  its  other  positions,  with  the  dividers 
set  for  a  distance  R  equal  to  the  distance  between  station  0  at 
J  on  the  driving  block  circle  and  station  0  on  the  crankpin 
circle,  step  off  from  point  2  on  the  driving  block  circle,  point 
^  on  the  crankpin  side,  point  4  from  4,  point  6  from  6,  and 
■so  on.  This  construction  is  shown  only  in  the  case  of  station 
0  and  station  20.  The  operator  merely  transfers  the  angular 
movements  from  their  position  on  the  smaller  circle  to  their 
place  in  the  larger  circle  without  changing  their  value  or  ar- 
rangement. 

We  may  now  find  the  position  of  the  ram  for  each  station 
•on  the  driving  block  circle.  Draw  a  straight  line  through  D, 
the  center  of  the  lower  link  pivot,  and  each  station  of  the 
crankpin  circle.  The  point  where  this  line  crosses  A  B,  the 
path  of  the  upper  link  pin,  will  determine  the  location  of  that 
link  pin  for  each  position  of  the  driving  gear.  The  construc- 
tion is  shown  in  the  case  of  position  No.  20.  Tangents  to  the 
crankpin  circle  drawn  through  D  determine,  on  line  A  B.  the 
two  extremes  of  the  stroke.  All  this  will  be  readily  under- 
stood from  a  comparison  of  Figs.  2  and  3. 

Our  problem  is  now  to  draw  a  curve  representing  the  ve- 
locity of  the  ram  at  any  instant.  If  we  are  in  a  train,  mov- 
ing at  a  constant  speed,  and  we  have  passed  over  70  feet  in  the 
last  second,  we  are  evidently  traveling  at  the  rate  of  70  feet 


In  this  way  the  diagram  in  Fig.  4  was  constructed.  Hori- 
zontal line  O  0  is  drawn,  crossed  by  vertical  lines  1,  3,  5,  7, 
etc.,  at  equal  distances,  representing  the  equal  elapsed  periods 
of  time  when  the  driving  wheel  occupied  positions  inter- 
mediate between  stations  0,  2,  4,  6,  etc.  As  before  intimated, 
we  lay  off  on  line  1  a  distance  above  line  0  0  equal  to  the 
distance  between  positions  0  and  2  of  the  ram  as  measured  on 
line  A  B  in  Fig.  2.  In  a  similar  way  on  line  3  in  Fig.  4  we 
lay  off  a  distance  equal  to  that  between  stations  2  and  4  of 
line  A  B  of  Fig.  2  and  so  on  up  to  line  11.     Now,  on  line  13 
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Pig.  4.    Velocity  Diagram  for  the  Tool  for  IS-lnch  and  4-izicb  Strokes. 

we  should  lay  off  the  distance  between  stations  12  and  14  on 
line  A  B,  but  it  will  be  noticed  that  in  measuring  the  dis- 
tance in  serial  order  from  the  lower  number  to  the  higher 
we  have  commenced  to  measure  backward.  This  we  will  con- 
sider as  giving  a  negative  value  to  our  distance,  so  it  must 
be  measured  off  below  the  datum  line  in  Fig.  4.  Proceeding, 
on  line  15  a  vertical  downward  distance  is  laid  off  equal 
to  that  between  stations  14  and  16  of  A  B  and  so  on,  the  di- 
mensions again  becoming  positive  at  line  25.  After  station 
35  is  reached  we  may  commence  over  again  in  order  not  to 
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end  the  curve  at  an  inconvenient  point.  Througli  the  points 
thus  determined  we  will  draw  a  curve  represented  in  the 
diagram  by  the  15-inch  stroiie  line. 

This  curve  shows  us  what  we  want  to  know.  It  shows  us 
that  between  X  and  Y  the  velocity  is  negative,  that  is  to  say, 
the  tool  is  on  the  backward  stroke,  while  between  Y  and  X' 
the  velocity  is  positive,  when  the  tool  is  advancing.  The  rela- 
tive lengths  of  J  y  and  Y  X'  will  then  give  u)3  the  relative 
time  taken  for  the  cutting  stroke  and  the  return  stroke.  Be- 
sides this  information  (which  might  have  been  otherwise  ob- 
tained) the  shape  of  this  15-inch  stroke  curve  tells  us  what 
we  want  to  know  about  the  mechanism  as  a  quick  return 
device.  It  will  be  noticed  that  the  top  of  this  curve  is  re- 
markably fiat,  thus  showing  that  the  velocity  is  nearly  con- 
stant throughout  the  greater  part  of  the  length  of  the  cutting 
stroke.  Since  this  is  one  of  the  things  to  be  sought  for  in  a 
movement  of  this  kind  we  may  conclude  that  in  this  respect 
the  mechanism  is  fulfilling  its  function  in  an  exceedingly  sat- 
isfactory way. 

If  in  Fig.  2  we  had  taken  the  diameter  of  the  crankpin 
circle  as  that  required  to  give  the  ram,  say,  a  4-inch  stroke, 
but  had  followed  in  all  other  respects  the  procedure  just  de- 
scribed, we  could  obtain  a  curve  on  the  diagram  giving  rela- 
tive velocities  for  different  positions  under  these  circum- 
stances. Such  a  curve  Is  shown  in  Fig.  4,  but  for  the  sake  of 
comparison  with  the  15-inch  stroke  curve  this  4-inch  one  has 
been  exaggerated  or  drawn  to  a  larger  vertical  scale,  so  that 
its  maximum  forward  velocity  corresponds  nearly  to  the  max- 
imum forward  velocity  of  the  ram  in  the  15-inch  stroke.  This 
vertical  exaggeration,  as  we  may  call  It,  corresponds  to  the 
action  that  takes  place  when  the  belt  is  shifted  to  a  smaller 
step  on  the  driving  cone  for  the  short  stroke,  so  that  the 
action  is  entirely  justifiable. 

In  the  usual  shaper  mechanism,  the  quick  return  motion 
rapidly  loses  its  effectiveness  as  the  stroke  is  shortened.  The 
introduction  of  the  intermediate  Whitworth  device,  however, 
preserves  to  a  large  degree  the  quick  return  characteristics 
even  at  this  very  short  stroke,  as  well  be  seen  from  an  ex- 
amination of  the  curve.  A  similar  analysis  of  a  plain  slotted 
link  arrangement  would  not  have  shown  as  satisfactory  a  re- 
sult. 

General  instructions  for  using  this  method  of  investigating 
velocities  may  be  given  in  these  words:  By  construction,  show 
the  position  of  the  driven  member  at  each  of  a  number  of 
small  equidistant  intervals  of  time.  Measure  in  regular 
order  the  distance  between  the  stations  thus  obtained,  and 
mark  off  these  distances  on  successive  ordinates  on  cross-sec- 
tion paper,  measuring  the  distance  above  the  datum  line 
for  measurements  taken  in  one  direction  and  below  the  datum 
line  for  measurements  taken  in  the  opposite  direction.  If  a 
curve  is  drawn  through  the  points  thus  obtained,  it  will  be  a 
fair  representation  of  the  velocity  of  the  moving  elements 
whose  action  it  is  desired  to  study,  providing  the  work  has 
been  carefully  done  and  the  stations  have  been  taken  at  rea- 
sonably short  distances  apart. 

*  *     * 

As  the  subject  of  endurance  of  taps  has  of  late  been  given 
some  attention  in  Machinery,  it  would  perhaps  be  well  worth 
mentioning  that  Mr.  George  M.  Bond,  who  has  been  intimately 
associated  with  the  establishment  of  gages  for  the  U.  S.  stan- 
dard thread,  said  in  a  lecture  before  the  Franklin  Institute 
In  18S4  that  a  certain  nut-manufacturing  concern  by  using  the 
U.  S.  standard  thread  form  had  been  able  to  cut  the  threads 
of  120.000  nuts  with  a  tap  of  3/16  inch  diameter.  If  we  assume 
that  the  thickness  of  a  3/16-inch  nut  is  about  0.2  inch  the  con- 
tinuous length  of  thread  cut  would  be  24,000  inches,  which 
certainly  is  remarkable  for  this  size  tap. 

*  *     * 

The  watering  of  railroad  stock  with  consequent  results  upon 
rates  is  exemplified  in  the  case  of  the  Great  Northern  which 
is  now  paying  dividends  of  7  per  cent  annually  on  $150,000,000 
capital  stock  and,  it  is  claimed,  intends  to  pay  the  same  rate 
of  dividend  on  the  capital  stock  after  it  is  enlarged  as  pro- 
posed to  $210,000,000.  The  road's  patrons,  mainly  the  people 
of  Minnesota,  will  probably  have  to  pay  the  difference,  which 
would  be  14,200,000  a  year,  very  likely  without  receiving  any 
direct  benefits. 


HYDRAULIC  STUFFING  BOX  PERMITTING  OF 
EASY  RENEWAL. 
Designers  and  users  of  hydraulic  machinery  sometimes  pre- 
fer the  use  of  a  stuffing  box  with  soft  packing  for  piston  rods 
and  rams  of  moderate  size,  even  though  it  is  less  effective 
and  wears  much  more  rapidly  than  does  the  U-packing  ring 
of  leather.  The  objection  to  the  leather  packing  is  that  it 
has  seemed  necessary  to  install  it  in  such  a  way  as  to  make 
renewal  of  the  packing  rather  difficult.  That  this  condition  is 
an  avoidable  one  will  be  seen 
from  the  accompanying  cut, 
which  represents  the  ram  and 
packing  of  the  steam  intensifier 
used  with  the  rapid-action  forg- 
ing press  built  by  Davy  Bros., 
Ltd.,  of  Sheffield,  Eng.  The  ram 
A  is  shown  at  the  lower  ex- 
tremity of  its  stroke.  It  and  the 
packing  B  are  supported  by  the 
sleeve  C,  which  is  an  exten- 
sion of  the  cylinder  D.  The 
joint  between  C  and  B  is  one 
easy  to  make  or  break,  and  to 
keep  tight.  Within  a  counter- 
bore  formed  in  the  sleeve  C  are 
inserted  two  rings,  E  and  F,  above  the  U-packing.  To  renew 
the  packing  it  is  only  necessary  to  lower  the  ram  to  the  ex- 
treme position  shown,  remove  the  bolts  holding  the  sleeve  C 
to  the  cylinder  and  then  drop  the  sleeve  out  of  the  way.  Ring 
E  may  now  be  withdrawn  from  the  sleeve  and  slipped  out  side- 
wise,  there  being  room  enough  left  between  the  top  of  the 
ram  and  the  lower  face  of  the  cylinder  for  this  purpose.  In 
the  same  way  F  may  be  removed  and  with  it  the  packing. 
After  this  is  renewed  the  operation  is  reversed,  rings  F  and  E 
are  inserted,  bushing  C  is  reclamped  to  cylinder  D,  and  the 
press  is  again  ready  for  work.  This  operation  can  be  per- 
formed in  a  few  minutes,  whereas  without  this  device  the 
insertion  of  a  new  leather  necessarily  occupies  a  good  deal  of 
time,    involving  considerable   labor   and   interfering   with   the 

use  of  the  press. 

*     *     • 

A  CIRCULAR  CUT  FILE. 

What  is  stated  to  be  a  simple  and  radical  improvement  in 
the  manufacture  of  files  consists  in  the  method  of  circular 
cutting  adopted  by  the  Patent  File  &  Tool  Co.,  London,  on 
the  files  manufactured  by  them.  The  shape  of  the  teeth  and 
method  of  cutting  are  shown  in  the  accompanying  illustra- 
tion, taken  from  the  Engineering  Review,  London.  .January, 
1907;  it  will  be  seen  that  the  grooves  are  semi-circular  in 
outline  and  are  cut  very  deep.     It  Is  stated  that  this  method 


Circular  Cut  File. 

of  tooth  formation  enables  the  file  to  cut  without  slipping  or 
running  to  the  side,  and  insures  superior  cutting  qualities  to 
those  possessed  by  the  ordinary  fi'e,  besides  enabling  the  tool 
to  retain  the  cutting  edge  tor  a  longer  period.  Furthermore, 
owing  to  the  shape  of  the  teeth,  which  tends  to  urge  the  chips 
toward  the  outer  edge,  the  file  is  said  to  possess  self  cleaning 
properties,  and  can  be  used  on  all  metals  including  brass 
and  aluminum  or  even  marble.  The  file  can  be  re-cut  four 
times  at  very  little  cost,  whereby  an  economy  of  36  per  cent 
is  claimel  over  the  ordinary  file. 
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IMPERATIVE  NEED  OF  SAFETY  DEVICES. 
A  few  years  ago  Life  printed  an  alleged  humorous  cartoon 
labeled  "Traveling  Incog."  The  artist's  interpretation  may  be 
easily  imagined;  it  was  a  gentleman  attired  in  traveling 
costume  with  silk  hat,  bag.  etc.,  who  was  cheerfully  passing  be- 
tween a  train  of  so-called  gears  and  emerging  with  a  row  of 
gear  tooth  impressions  on  each  side  of  his  anatomy.  The 
horrible  reality  in  some  degree  is  witnessed  only  too  often  in 
our  shops,  mills  and  factories  where  gearing  is  allowed  to 
run  unprotected.  Equally  as  deadly  may  be  unprotected  belts 
and  the  setscrews  of  whirling  shafts;  and  "monkeying  with 
the  buzzsaw,"  meaning  almost  certain  injury,  has  come  to  be  a 
current  expression.  A  great  deal  of  educational  work  has 
been  done  in  the  past  few  years  in  demonstrating  the  need 
of  protective  devices  for  machinery,  especially  machinery  that 
is  worked  by  inexperienced  operatives.  There  is  still  a  wide 
field  for  improvement.  It  is  not  an  uncommon  thing  to  find 
machine  tools  with  traps  for  unwary  fingers.  Many  a  ma- 
chinist notes  with  regret  missing  fingers  which  he  can  ill 
spare  in  his  daily  work.  The  recent  Exposition  of  Safety  De- 
vices held  in  New  York  showed  a  large  number  of  protective 
appliances,  some  of  which,  of  course,  were  impracticable; 
but  the  majority  of  them  could,  with  some  modifications,  be 
used  in  places  where  now  nothing  of  the  kind  Is  in  common 
use  to  save  employes  from  serious  accident  or  perhaps  a 
terrible  death. 

THE  "HUSTLER." 
In  times  of  industrial  prosperity,  when  the  possibilities  of 
the  shop  cannot  keep  pace  with  the  abundance  of  business, 
the  hustler  looms  up  In  the  foreground.  The  hustler  is  not 
necessarily  a  man  who  performs  any  more  work  than  do  his 
fellow  workers.  As  a  rule,  he  simply  possesses  the  quality  of 
always  being  exceedingly  busy,  and  making  his  superiors 
believe  that  the  amount  of  work  performed  is  directly  pro- 
portional to  the  swiftness  of  his  motions  when  he  often  aim- 
lessly, and  nearly  always  unsystematically,  hurries  around 
the  shop  or  hustles  about  his  job.  There  is  no  objection  to 
a  man  working  "for  all  he  is  worth."  Lots  of  men  do  who 
never  aspire  to  enter  the  hustlers  class.  It  is  not  necessarily 
how  busy  a  man  seerm  to  be  that  determines  his  real  value. 
It  is  the  intelligence,  thoroughness  and  interest  with  which 
he  performs  his  work  which  will  count  in  the  long  run.  A 
man's  superiors  may  be  deceived  for  a  time,  and  in  busy 
seasons  for  a  long  while,  by  the  amount  of  effort  expended, 
but  when  the  high  tide  recedes,  the  hustler  is  likely  to  be 


measured  more  correctly,  and  more  time  given  to  the  analy- 
sis of  the  results  produced  by  hustling  methods.  Then,  recog- 
nition of  superiority  is  more  likely  to  be  awarded  to  the  man 
who  performed  his  duties  with  less  ostentation  but  with  more 
earnestness  of  purpose — the  man  who  strained  his  Intelli- 
gence more  than  his  muscles  and  who  would  rather  know 
himself  that  be  was  doing  a  thing  right  and  doing  his  best, 
than  impress  upon  his  foreman  the  magnitude  of  his  efforts. 

*  *     * 
SPECIALIZATION  IN  TRADE  LITERATURE. 

The  time  has  come  when  specialization  is  necessary  not 
only  in  the  shop  and  in  engineering  activities  in  general,  but 
also  in  the  literature  which  deals  with  these  subjects.  Au- 
thors of  books  on  technical  matters,  for  Instance,  have  tried 
in  the  past  to  treat  a  whole  branch  of  engineering  in  a  single 
volume,  the  result  being,  of  course,  that  we  get  a  little  of 
everything,  but  nothing  of  real  value  of  anything.  It  is 
likely  that  this  will  change  little  by  little.  The  demands  of 
specialization  will  make  themselves  felt,  and  we  may  hope  for 
more  complete  treatment  of  particular  subjects.  This  would 
be  very  desirable,  as  it  is  often  now  the  case  that  technical 
books  tell  little  or  nothing  of  what  is  not  already  known  to 
anyone  who  on  account  of  his  occupation  is  engaged  in  that 
certain  class  of  work  which  is  the  subject  matter  of  the 
book.  What  is  true  of  books  is  no  less  true  of  periodical 
trade  literature.  A  trade  paper,  while  of  course  following 
the  general  trend  of  progress  in  engineering  matters,  should 
devote  its  energies  to  one  particular  branch  of  activity.  By 
doing  so,  it  is  possible  for  the  journal  to  closely  follow  the 
progress  of  the  world  in  its  chosen  field,  and  give  informa- 
tion of  far  greater  value  than  when  trying  to  deal  with  all 
the  branches  of  engineering  in  a  limited  space.  Specializa- 
tion is  the  necessity  of  our  time,  and  it  is  the  one  great  cause 
of  our  present  development. 

*  *  * 
ENCOURAGING-  PUNCTUALITY. 

Every  superintendent  and  foreman  has  probably  had  more 
or  less  painful  experiences  due  to  the  difficulties  that  are 
met  with  in  regard  to  the  tardy  habits  of  some  of  their  men, 
who,  as  long  as  they  are  paid  by  the  hour,  consider  it  per- 
fectly proper  if  they  stay  out  half  an  hour  or  an  hour  in  the 
morning,  or  the  whole  forenoon  or  the  whole  day,  as  the  case 
maj*  be,  without  having  given  any  previous  notice.  The  busi- 
ness of  a  firm  may  be  seriously  retarded  by  the  actions  of 
such  of  their  men  who  have  no  sense  of  responsibility,  and 
although  in  many  cases  the  men  may  feel  that  they  are  treat- 
ed in  such  a  manner  as  to  relieve  them  of  all  responsibility 
toward  the  firm,  it  is  a  poor  policy  for  a  man  not  to  try  to 
fill  his  place  conscientiously,  at  least  in  regard  to  attending 
faithfully  to  the  work  he  has  once  contracted  to  do.  As  a 
cure  for  this  evil  the  system  of  a  large  English  firm  recom- 
mends itself.  This  firm  puts  a  premium  on  punctuality  and 
attention  to  business.  No  moralizing  can  do  as  much  to  in- 
culcate good  habits  in  a  man  as  coes  the  realization  of  a  sure 
and  immediate  reward.  For  this  reason  the  concern  in  ques- 
tion has  posted  notices  to  the  effect  that  each  man  in  the 
employ  of  the  company  who,  during  each  full  month,  is  not 
absent  nor  late  to  his  work,  will  be  granted  one  full  holiday 
with  pay.  It  is  stated  that  this  offer  shows  very  gratifying 
results  and  that  the  firm  by  no  means  thinks  that  what  might 
be  deemed  a  liberal  offer  is  in  any  way  infringing  qn  the 
paying  qualities  of  the  business.  A  large  concern  in  New 
England  has  also  established  a  system  of  rewarding  faithful 
attendance  in  that  each  employe  will  be  paid  2  per  cent  of  his 
total  wages  between  the  first  of  January  and  the  first  of  July 
in  a  lump  sum  on  the  first  day  of  the  latter  month,  provided 
that  the  employe  is  not  absent  from  work  more  than  six 
working  days,  except  for  sickness,  during  the  period  men- 
tioned. It  would  be  gratifying  if  attempts  to  encourage  at- 
tention to  work,  and  rewards  for  faithful  service  were  more 
general,  because  the  habit  of  punctuality,  once  established, 
will  follow  the  man  who  has  been  caused  to  adopt  it.  through 
life;  at  the  same  time  it  is  safe  to  say  that  the  relation 
between  the  employer  and  employe  would  be  more  congenial 
were  there  a  visible  appreciation  of  good  habits  and  exerted 
efforts. 
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SYSTEMS  AND  RED  TAPE. 

It  is  exceedingly  difacult  to  devise  and  adhere  to  a  shop 
system  without  introducing  a  certain  element  of  "red  tape." 
A  limited  amount  of  red  tape  may  not  be  objectionable.  It 
simply  impresses  the  importance  of  a  systematic  order  of 
things.  But  when,  as  too  often  is  the  case,  it  goes  so  far 
that  it  seems  that  the  system  with  all  its  red  tape  is  the 
one  important  factor,  and  the  thing  systematized  is  of  only 
secondary  value,  then  is  the  time  to  find  out  whether  so 
much  of  it  is  not  "too  much  of  a  good  thing."  It  happens, 
though  we  hope  it  does  not  happen  in  very  many  shops,  that 
economy  in  production  is  sacrificed  for  adhering  to  the  rules 
which  cannot  be  changed  without  changing  the  system;  and 
changing  a  system  is  by  some  office  men  looked  upon  as  little 
short  of  sacrilege. 

Let  us  by  all  means  have  systems,  but  let  not  the  system 
become  greater  than  the  thing  systematized,  the  economical 
production  of  the  shop.  Let  not  the  part  become  greater 
than  the  whole.  Make  rules,  but  do  not  make  them  so  hard 
and  fast  that  they  can  under  no  circumstances  be  adapted  to 
suit  special  requirements.  And  by  all  means,  let  us  not  be 
afraid  to  change  the  system,  radically  change  it,  if  necessary, 
even  if  it  involves  a  great  temporary  expense,  provided  that 
in  the  future  it  will  contain  less  red  tape  and  fill  its  purpose 
better.  Finally,  let  us  recognize  that  the  system  is  not  the 
end,  but  only  a  means  to  an  end,  and  should  remain  in  this 
station. 

*     *     * 

EFFECT  OP  VELOCITY  ON  THE  FLOW  OF 
PLASTIC  METALS. 

We  recently  had  an  interesting  correspondence  with  one 
who  was  confronted  by  the  question  of  whether  the  velocity 
with  which  the  compression  of  a  certain  bronze  piece  was 
effected  made  any  material  difference  in  the  pressure  re- 
quired. For  example,  take  the  case  of  a  bronze  cylinder  4% 
inches  diameter,  4  inches  long  with  a  2-inch  axial  hole;  a 
test  under  a  hydraulic  press  showed  that  a  maximum  pressure 
of  250  tons  or  nearly  23  tons  per  square  inch  sufficed  to  com- 
press the  cylinder  to  a  length  of  3%  inches,  the  velocity  of 
the  ram  being  0.3.5  inch  per  minute.  Now  ft  is  known  that 
at  below,  say,  25  inches  per  minute,  the  rate  of  tension  does 
not  materially  affect  the  ultimate  stress  required,  and  the 
same  is  supposed  to  apply  in  compression.  In  this  case  there 
was  a  condition  of  having  greatly  increased  the  velocity  by  the 
use  of  a  heavy  crank  and  knuckle-joint  press,  and  the 
machine  had  broken  down  doing  work  for  which  it  was 
recommended.  The  makers  of  the  press  claimed  that  the 
higher  velocity  at  which  the  work  was  done  (over  140  times 
the  rate  of  the  hydraulic  press)  imposed  a  much  heavier 
pressure  on  the  gate  than  that  for  which  the  machine  was 
designed,  hence  it  broke  down  under  a  pressure  considerably 
greater  than  the  guaranteed  strength.  The  one  on  whom  it 
devolved  to  make  a  comparative  test  in  the  interest  of  the 
owners  and  users  of  the  press  to  show  whether  the  failure 
was  due  to  the  high  velocity  or  to  weakness  of  the  press,  was 
not  a  technically  trained  engineer,  but  nevertheless  he  devised 
a  simple  apparatus  which  demonstrated  conclusively  that  the 
higher  velocity  did  not  make  a  material  difference  in  the 
pressure  required  to  compress  the  bronze  piece  to  the  required 
degree.  In  making  the  test  he  supported  the  specimen  on 
the  middle  of  a  heavy  steel  bar  which  in  turn  was  supported 
at  the  ends,  thus  putting  it  In  the  condition  of  a  beam  sup- 
ported at  the  ends  and  carrying  a  load  at  the  center.  The  de- 
flection of  this  steel  beam  was  measured  by  a  micrometer, 
while  a  specimen  was  compressed  under  a  slowly  moving  hy- 
draulic press,  noting  at  the  same  time  the  pressure,  in  tons  on 
the  gage,  required  to  effect  the  deformation.  Then  a  similar 
specimen  was  compressed  under  a  crank  and  knuckle-joint 
press,  having  a  gate  velocity  of  50  inches  per  minute  and 
the  deflection  of  the  steel  bar  was  again  measured  for  the 
same  amount  of  compression  of  the  specimen.  It  was  found 
to  be  almost  exactly  the  same,  showing  that  for  the  velocity 
of  compression  mentioned  it  did  not  make  any  material 
change  in  the  pressure  required. 

One  reason  for  speaking  of  this  matter  is  that,  aside  from 
the  more  or  less  important  fact  that  velocity  within  the  range 


indicated  did  not  change  the  pressure  required,  here  was  a 
technically  untrained  mechanic  who  was  required  to  make  a 
test  to  ascertain  a  fact,  but  who  was  not  provided  with  any 
apparatus  save  that  which  any  ordinary  shop  provides.  His 
method  of  making  the  tests  might,  in  some  details,  be  subject 
to  criticism,  but  fn  the  main  they  show  exactly  what  he  de- 
sired to  show  and  served  the  purpose  in  most  essential  par- 
ticulars. A  trained  engineer  without  that  very  necessary  ac- 
companiment, "horse  sense,"  would  very  likely  have  required 
an  expensive  apparatus  to  have  made  his  comparative  tests, 
but  they  would  have  been  little  better  than  these,  except  that 
they  perhaps  would  stand  better  in  a  case  at  law  because  of 
having  recognized  authority  back  of  them. 
•     *     • 

WHO  PAYS  THE  PRICE? 

A  Wall  Street  circular  the  other  day  contained  the  com- 
forting information,  based  upon  the  calculations  of  what  we 
suppose  to  be  a  Wall  Street  expert,  that  the  royalties  to  be 
paid  for  the  iron  ore  deposits  leased  by  the  United  States 
Steel  Corporation  from  James  J.  Hill  will  in  50  years  amount 
to  $1,190,000,000.  This  represents  the  earnings  of  an  army 
of  26,000  men  paid  at  the  rate  of  $3  a  day  for  a  period  of  50 
years.  The  country  is  in  other  words  to.  feed,  clothe  and 
house  an  army  of  26,000  men  for  50  years  simply  in  order 
to  pay  Mr.  Hill  or  his  representatives  for  the  permission  to 
dig  out  the  iron  ore,  and  by  the  industry  and  ability  of  mil- 
lions of  men  turn  it  into  usefulness.  "We  mention  this  simply 
as  a  matter  of  fact,  and  not  because  we  find  any  fault  with 
Mr.  Hill  or  anyone  else  who  simply  takes  advantage  of  long 
established  customs.  But  what  do  we  pay  this  enormous  sum 
for?  For  any  great  benefit  conferred  upon  the  country  by  Mr. 
Hill?  By  no  means.  These  ore  deposits  would  have  existed 
and  been  equally  useful  had  their  present  owners  never  been 
born. 

Who  are  to  pay  this  royalty?  All  those  who  use  steel,  in 
the  first  place  the  railroads  and  machine  builders  of  the 
country,  secondly,  all  those  who  use  railroads  and  machinery, 
and  finally  all  who  use  the  products  of  machinery.  We  do 
not  call  attention  to  this  fact  because  we  protest  against  it; 
that  seems  more  or  less  useless.  We  simply  recognize  it  as 
our  duty  to  call  attention  to  the  reason  why  raw  materials 
are  increasing  in  price  although  the  processes  of  obtaining 
them  from  nature's  storehouse  is  constantly  becoming  cheap- 
ened and  simplified.  Our  American  manufacturers  and  ma- 
chine builders  pay  the  price  of  a  monopoly,  and  this  price  is 
still  further  augmented  by  our  fiscal  system  of  preventing 
foreign  steel  to  enter  our  market  at  a  penalty  of  from  8  to 
12  dollars  a  ton.  This  penalty  fs  exacted  In  the  name  of  pro- 
tection to  Infant  industries.  In  order  to  protect  such  tiny 
industries  as  those  connected  with  our  steel  production,  com- 
prising one  of  the  most  gigantic  and  powerful  corporations 
in  the  world,  our  other  industries  which  are  purely  competi- 
tive, and  who  rely  entirely  upon  skill,  inventive  ability  and 
business  capacity  for  their  existence,  must  be  curtailed  and 
suffer.  The  retarding  action  is  perhaps  not  so  much  in  evi- 
dence in  the  machine  tool  business  whose  systematizing  and 
standardizing  have  made  it  possible  for  the  business  to  pros- 
per in  spite  of  adverse  conditions  in  regard  to  high  raw 
materials.  But  let  us  not  be  blind  to  what  It  has  meant  to 
our  shipbuilding  industry.  First  we  kill  off  this  enterprise  by 
protecting  an  infant  industry  until  no  one  will  undertake  to 
build  ships  here  when  they  can  be  built  by  cheaper  raw  ma- 
terial so  much  more  economically  elsewhere.  Then  we  think 
that  we  must  subsidize  our  ship-building  Interests,  thus  af- 
fording a  new  opportunity  for  the  steel  business  to  exact  the 
tribute  incidental  to  lack  of  competition. 

If  there  be  any  infant  industries  crying  for  protection, 
although  we  do  not  know  of  any,  let  us  give  them  protection. 
But  why  should  we  advocate  the  continuation  of  protection 
to  powerful  monopolies  who  profit  by  their  ability  to  demand 
tribute  from  competitive  business  enterprises?  Let  us  remem- 
ber that  we  all  have  prospered  in  the  past  because  of  our 
inventive  ability  and  enterprising  spirit,  not  because  we  have 
undertaken  to  foster  monopolies.  And  we  have  great  faith 
in  the  capability  of  American  industries  to  prosper  by  the 
same  means  henceforth. 
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CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OP  THE  MONTH. 

"W.  F.  M.  Goss,  of  Purdue  University,  Lafayette,  Ind.,  for  the 
purpose  of  determining  the  value  of  superheated  steam  in 
locomotive  service.  This  is  the  second  grant  which  the  insti- 
tution has  made  to  Dr.  Goss.  While  given  to  him  personally, 
its  effect  will  be  to  stimulate  and  to  make  more  effective  the 
work  of  the  Purdue  locomotive  laboratory.  The  result  of  Dr. 
Goss's  previous  research  under  the  auspices  of  the  Carnegie 
Institution,  which  was  for  the  purpose  of  determining  the 
value  of  different  steam  pressures  in  locomotive  service,  is 
now  in  press. — Railtoay  Age. 


Rates  of  duty  on  machinery  and  machine  tools  imposed  by 
various  countries  have  been  compiled  by  the  Bureau  of  Manu- 
factures, Department  of  Commerce  and  Labor,  and  are  pub- 
lished serially  in  the  Daily  Consular  and  Trade  Reports,  com- 
mencing February  1,  1907. 


Iron  sheets  coated  with  aluminum  are  now  being  manufac- 
tured in  considerable  quantities,  and  have  been  found  to  be 
very  durable  under  long  exposure.  These  aluminum-coated 
sheets  ("aluminumized"  iron)  will  probably  supplant  galvan- 
ized iron  for  many  purposes. — VaUe  World. 


Monel  metal  is  a  recently  patented  nickel-copper  alloy  hav- 
ing remarkable  strength,  wearing  quality  and  resistance  to 
corrosion,  especially  the  latter  in  the  presence  of  hot  gases. 
It  has  a  tensile  strength  of  about  95,000  pounds  per  square 
inch.  It  is  composed  of  nickel,  75  per  cent,  copper,  23.5  per 
cent,  and  iron,  1.5  per  cent.  It  is  being  used  in  the  Knox 
automobile  engine  for  the  exhaust  valves  with  marked  suc- 
cess. 


The  interstate  commerce  commission  is  preparing  to  make 
an  investigation  into  the  rates  charged  by  the  express  com- 
panies. Within  a  few  weeks,  hearings  will  be  held  at  Wash- 
ington and  Chicago,  and  probably  at  New  York  and  other 
points.  It  has  been  stated  that  complaints  have  been  received 
from  all  parts  of  the  country  that  the  rates  of  express  com- 
panies are  excessive,  and  that,  therefore,  the  commission  will 
conduct  practically  a  general  investigation. 


The  number  of  locomotives  built  at  the  Baldwin  Locomotive 
Works,  Philadelphia.  Pa.,  in  the  year  1906  was  2,652,  com- 
prising 201  electric  and  2.451  steam.  Of  the  2.451  steam  en- 
gines. 133  were  equipped  with  compound  cylinders.  This  rep- 
resents the  largest  output  of  the  Baldwin  Locomotive  Works 
in  any  year  of  its  history.  The  number  of  men  employed  by 
the  works,  exclusive  of  the  Standard  Steel  Works,  at  this 
time  is  about  19,000. — Iron  Age. 


At  the  present  time,  when  platinum  prices  have  reached  a 
height  making  the  use  of  the  metal  prohibitive  in  many  in- 
stances where  it  would  be  desirable,  the  reports  from  New 
Zealand  that  platinum  has  been  found  in  that  country  is  de- 
manding great  attention.  The  analysis  of  certain  proofs  has 
given  a  limited  amount  of  platinum,  but  it  is  expected  that 
even  richer  ores  may  be  found  in  the  Pounamu  district  on  ac- 
count of  the  geological  formation  in  this  part  of  the  islands. — 
Industritidningen  Warden. 


An  interesting  example  of  extreme  human  performance  is 
that  recently  done  in  Paris  by  the  victor  in  a  peculiar  race. 
One  hundred  and  twenty  contestants  took  part  in  a  race  up 
the  730  steps  leading  to  the  second  stage  of  the  Eiffel  tower. 
The  winner  made  the  distance  in  three  minutes  and  four  sec- 
onds. Taking  the  weight  of  the  winner  as  150  pounds  and 
the  lift  of  each  step  as  8  inches,  a  simple  calculation  shows 
that  for  this  period  he  exerted  the  almost  incredible  average 
of  0.71  horsepower. 


According  to  the  Horseless  Age  alcohol  instead  of  gasoline 
was  tried  on  a  recent  trip  with  a  Dragon  car,  making  a  run 
between  New  York  and  Philadelphia.  The  result,  however, 
was  not  quite  as  gratifying  as  one  might  wish  for.  About 
three  times  as  much  alcohol  was  used  as  would  have  been  used 
of  gasoline,  and  the  power  from  the  motor  was  not  quite  as 
great,  but  this  of  course  was  due  to  the  fact  that  the  com- 
pression was  not  high  enough  for  alcohol,  as  the  engine  was 
not  specially  designed  for  the  use  of  this  fuel. 


The  requirements  for  the  installation  of  a  successful  wind- 
mill electric  plant  are  stated  in  a  concise  form  by  Mr.  W.  O. 
Horsnaill,  England,  as  follows:  Ascertain  first  the  average 
daily  load  in  ampere  hours  during  the  periods  of  maximum 
current  consumption.  Then  provide  a  storage  battery  for  a 
capacity  at  least  double  this  output,  install  a  dynamo  of  suffi- 
cient capacity  to  charge  this  battery  for  12  hours,  and  lastly 
select  a  windmill  sufficiently  large  to  run  the  dynamo  at  full 
load  with  a  10-mile  per  hour  wind.  Fit  the  windmill  and 
driving  gear  to  the  dynamo  by  ball  or  roller  bearings  through- 
out so  as  to,  as  far  as  possible,  eliminate  frictional  loss. 


A  learned  German  professor  has  devoted  considerable  time 
to  the  measuring  and  calculating  of  the  value  of  the  electrical 
energy  of  a  lightning.  We  are  now  comforted  by  the  informa- 
tion that  a  lightning  of  a  duration  of  0.001  second  and  a  length 
between  the  charged  bodies  of  two-thirds  mile  represents  an 
electrical  energy  corresponding  to  a  commercial  value  in  Ber- 
lin of  650  dollars.  Now  there  is  no  more  excuse  for  lack  of 
power  for  manufacturing  purposes  in  a  country  with  so  fre- 
quent thunderstorms  as  the  United  States,  provided,  of  course, 
that  our  professor  does  not  forget  also  to  tell  us  how  to  get 
hold  of  the  lightning. 


The  Industrial  Magazine  is  devoting  a  short  note  to  the 
tests  now  carried  on  at  Charlottenburg.  Germany,  with  the 
new  "Osram"  electric  lamp.  In  this  lamp  the  carbon  fila- 
ment for  incandescent  lamps  is  replaced  by  fine  wires  of 
wolfram,  which  are  claimed  to  employ  only  one-third  of  the 
energy  heretofore  required.  The  tests  show  that  after  having 
been  used  1,000  hours,  there  was  an  average  loss  of  brilliancy 
of  6.3  per  cent  in  the  case  of  25  candle  power  lamps,  and  3.6 
per  cent  in  the  32  candle  power  lamps.  The  only  drawback 
with  this  lamp  is  that  it  can  be  used  only  hanging  downward, 
but  the  inventor  expects  to  be  able  to  overcome  even  this 
disadvantage.  

The  Department  of  Public  Works  in  Prussia  has  called  the 
attention  of  the  railways  to  certain  defects  which  have  ap- 
peared in  the  locomotives  furnished  with  superheaters,  and 
has  suggested  means  to  remedy  the  defects.  It  has  been 
found  that  in  the  steam  boxes  of  the  Schmidt  superheater  the 
projecting  ends  of  the  steam  tubes  rust  easily,  and  rapidly 
weaken,  with  the  result  that  the  crown  plates  of  the  super- 
heating chamber  become  distorted  and  leak.  Drainage  chan- 
nels have  been  tried  with  valves  opening  into  the  steam  box, 
and  these  valves  open  automatically  by  the  action  of  spiral 
springs  when  the  steam  pressure  is  shut  off.  The  effect  of  the 
drainage  valves  has  also  been  to  maintain  the  strength  of  the 
plates. — Practical  Engineer. 


The  Carnegie  Institution,  of  Washington,  D.  C,  has  made  a 
grant  of  $3,000  a  year  for  a   period   of  four   years   to  Dean 


A  company  has  been  formed  at  Prague  for  the  manufacture 
of  artificial  rubber,  called  "Zackingummi,"  invented  by  a 
Swedish  engineer.  It  is  fetated  that  the  cost  of  this  material 
is  but  a  third  of  that  of  rubber,  and  that  it  has  been  used  for 
various  purposes,  such  as  for  filling  motor  car  tires,  to  which 
it  absolutely  attaches  itself,  for  packings,  etc.  It  is  stated 
that  this  material  has  the  advantage  of  being  unaffected  by 
the  atmosphere,  and  that  it  will  not  perish  as  does  rubber. 
Tests  on  Zackingummi  have  been  executed  at  the  official  test- 
ing station  of  the  Stockholm  Engineering  College,  which  show 
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that  it  is  many  times  stronger  than  rubber,  while  for  use  in 
connection  with  vacuum  brakes  the  Swedish  State  Railways 
are  said  to  prefer  it. — Times  Engineering  Supplement. 


The  following  additional  information  is  of  interest  regard- 
ing the  Poulsen  wireless  system  of  telegraphy  which  we  men- 
tioned In  the  February  issue.  Stations  have  been  built  in 
Denmark  in  which  syntonization  as  close  as  one  per  cent  has 
been  attained;  that  is  to  say,  a  pair  of  stations  can  operate 
with  wave  lengths  of  600  meters,  and  another  pair  in  the  same 
territory  with  waves  of  606  meters,  without  interfering  with 
each  other.  Waves  having  lengths  of  from  300  to  3,000  me- 
ters can  be  conveniently  generated,  so  that  several  hundred 
stations  may  operate  within  tie  same  sphere  of  influence,  it 
is  said.  As  more  energy  is  generated  with  the  longer  wave 
lengths,  these  are  used  for  the  long-distance  work,  and  they 
naturally  go  with  the  taller  masts,  while  the  short  waves  and 
lower  masts  are  employed  for  the  near-by  signaling. 


The  Times  Engineering  Supplement  gives  some  details  re- 
garding the  successful  experiments  with  wireless  telephone 
between  Berlin  and  Nauen,  Germany,  a  distance  of  twenty- 
five  miles.  The  messages  were  sent  from  Berlin  to  Nauen,  and 
as  a  check  on  the  accuracy  of  the  signals  an  ordinary  tele- 
phone wire  was  employed  for  return  messages  from  Nauen  to 
Berlin.  After  the  attention  of  the  Nauen  operator  had  been 
secured  by  striking  with  a  rod  of  metal  on  the  metal  mounting 
of  the  microphone,  beginning  with  the  customary  "Hallo"  a 
series  of  numbers  were  called  out  into  the  microphone.  At 
first  single  numbers  were  repeated  several  times  into  the 
speaking  trumpet  attached  to  the  microphone,  and  the  num- 
bers v/ere  called  back  from  Nauen  by  means  of  the  ordinary 
telephone.  Next  sets  of  figures  were  selected  and  these  speed- 
ily came  back  correctly  by  the  ordinary  telephone.  There 
were  occasional  interferences  or  interruptions  which  caused 
a  suppression  of  whole  groups  of  figures,  but  when  these  were 
repeated,  correct  results  were  obtained.  Subsequent  tests  were 
made  by  calling  numbers  and  letters  both  singly  and  in  groups. 
Lastly  the  attempt  was  made  to  transmit  an  entire  sentence 
and  this  was,  on  the  whole,  intelligently  and  correctly  con- 
veyed. 

A  very  good  and  comprehensive  way  of  expressing  the  ad- 
vantages and  disadvantages  of  various  types  of  steam  engines 
is  given  in  Power,  January,  1907,  by  W.  M.  Wilson.  The  types 
of  engines  taken  into  consideration  are  high  speed  and  low 
speed  reciprocating  engines.  Parsons  steam  turbines,  De  La- 
val turbines  and  engines  with  condensing  plants.  The  advan- 
tages and   disadvantages  of  each   are   stated   as   follows: 

High-speed  Eng-ines. 
Advantages.  Disadvantages 

Low  Initial  cost  of  engine.         Large  coal  consumption. 
Moderate  cost  of  generator.       Large  boiler  capacity. 
Cheap  type  of  boilers. 
Moderate  floor  space. 

Low-speed  Engines. 
Advantages.  Disadvantages. 

Low  coal   consumption.  High   initial  cost  of  engines. 

Small  boiler  capacity.  Expensive  type  of  boiler. 

Large  floor  .space. 

Parsons  Turbines. 

Advantages.  Disadvantages. 

Moderate   initial   cost   of    tur-  Expensive  type  of  boiler. 

bine. 
Small  floor  space. 
Small  boiler  capacity. 
Low   coal   consumption. 

De  Laval  Turbines. 
Advantages.  Disadvantages. 

Moderate    initial    cost   of    tur- 
bine. 
Small  floor  space. 
Moderate  boiler  capacity. 
Moderate  coal   consumption. 
Cheap  type  of  boiler. 

Engines  w^ith  Condensing  Plants. 
Advantages.  Disadvantages. 

Decreased   coal    consumption.     Initial  cost  of  condenser. 
Decreased  boiler  capacity.  Cost  of  condensing  water. 


CAST  IRON  MAGNETS. 
Electrical  Rei'iew,  January  .5,  1907. 

Some  time  ago  it  was  pointed  out  by  Professor  B.  O.  Pelrce 
that  chilled  cast  iron  was  an  excellent  substitute  for  the  mo^e 
expensive  steel  alloys  generally  used  for  making  permanent 
magnets.  He  found  that  with  a  careful  heating  and  chilling 
he  could  prepare  magnets  which  while  possibly  not  suit- 
able for  the  finest  measuring  instruments,  still  served  admir- 
ably for  constructing  less  elaborate  devices.  These  magnets 
had  retentivity  comparable  with  that  of  the  more  expensive 
steel  magnets. 

Investigations  have  also  been  carried  out  by  Mr.  Albert 
Campbell  with  a  view  to  determine  the  value  of  such  magnets. 
He  heated  cast  iron  to  about  1,000  degrees  Centigrade,  and 
quenched  it  in  water.  Several  of  the  cast  iron  magnets  thus 
obtained  gave  better  results  than  were  secured  from  some 
steel  magnets,  although  they  were  inferior  to  those  made 
from  another  brand  of  magnet  steel.  While  the  experiments 
do  not  agree  with  one  another  closely,  they  show  that  excel- 
lent permanent  magnets  may  be  prepared  from  cast  iron. 
For  certain  Instruments,  where  constancy  over  a  long  period 
is  not  essential,  cast  iron  will  undoubtedly  be  satisfactory; 
but  in  many  types  of  electrical  measuring  instruments  it  is 
very  necessary  that  the  magnet  remain  constant  in  strength 
for  a  long  time.  To  secure  this,  careful  treatment  and  season- 
ing is  necessary,  and  it  has  not  yet  been  shown  that  satisfac- 
tory results  may  be  obtained  from  cast  iron  when  the  require- 
ments are  of  this  kind. 


TIDAL  MOVEMENT  POWER  STATION. 
Engineering  News. 
At  various  times  there  have  been  experiments  made  for 
using  the  enormous  quantities  of  energy  In  the  tidal  move- 
ment of  the  ocean.  So  far  experiments  have  had  but  little 
success,  but  a  new  attempt  about  to  be  made  at  Rockland  on 
the  coast  of  Maine  seems  to  be  more  promising.  An  air-com- 
pressing plant  will  be  installed  and  the  power  will  be  trans- 
mitted by  pipe  lines  in  the  form  of  compressed  air  to  the  place 
where  it  is  to  be  used.  It  is  claimed  that  it  is  practical  to 
arrange  for  storage  chambers  sufficiently  large  to  store  the 
air  in  order  to  cover  that  period  of  time  at  the  flow  and  ebb 
tide  when  the  compressors  would  either  not  work  at  all  or 
else  work  at  such  low  efficiencies  as  to  be  commercially  im- 
practicable. Contrary  to  the  usually  preconceived  notions.  It 
is  practicable  to  transmit  compressed  air  through  pipes,  long 
distances,  with  comparatively  slight  losses.  It  has  been  dem- 
onstrated by  the  Popp  system,  in  Paris,  that  the  leakage  is 
very  slight,  and  four  years'  experience,  at  Norwich,  Conn., 
shows  the  same  result.  Hydraulically  compressed  air,  being 
a  perfectly  dry  gas,  the  frictional  resistance,  in  good,  smooth- 
coated  pipe,  is  remarkably  low,  and  velocities  of  50  to  70 
feet  a  second  are  admissible.  The  cost  of  pipe  lines  is  not  so 
greatly  in  excess  of  electrical  transmission  lines,  when  the 
cost  of  step  up  and  step  down  transformers,  etc.,  are  taken 
into  consideration.  The  scheme  at  Rockland  having  been 
financed,  work  will  begin  in  the  early  spring  on  the  construc- 
tion of  the  dam  and  the  laying  of  pipe  lines  to  the  quarries 
of  the  Rockland,  Rockport  Lime  Co.,  to  the  power-house  of 
the  Rockland,  Thomaston  &  Camden  St.  Ry.,  and  to  several 
cities  In  whose  streets  distribution  mains  will  be  laid  the 
same  as  gas  pipes.  It  is  expected  that  the  plant  will  be  com- 
pleted in  the  fall  of  1907. 


AN  INGENIOUS  WAY  OP  MILLING  CAMS. 
American  Machinist,  January  17,  1907. 
Cams  having  regular  rise  may  be  milled,  so  to  speak,  auto- 
matically in  the  milling  machine  by  placing  the  cam  blank 
on  the  dividing  head  spindle  and  gearing  the  head  for  spiral 
milling,  while  an  end  mill  is  put  into  a  vertical  milling  at- 
tachment of  the  type  which  is  adjustable  to  any  angle  in  the 
vertical  plane,  as  shown  in  the  cut.  The  end  mill  is  of  course 
placed  at  an  angle  with  the  table  of  the  machine,  this  angle 
being  determined  by  the  rise  of  the  cam  and  the  forward 
feed  of  the  milling  machine  table  for  one  turn  of  the  index 
head  spindle.  It  is  evident  that  when  the  table  is  feeding 
forward  the  cam  blank  moves  along  the  cutting  edge  of  the 
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end  mill,  and  as  this  latter  is  stationary,  the  radius  of  the 
cam  will  be  constantly  diminished.  The  problem  of  finding 
the  inclination  at  which  to  set  the  index  head  may  be  most 
easily  explained  by  the  diagram  in  the  cut.  In  a  right-angle 
trtangle,  as  shown,  the  hypothenuse  B  represents  the  distance 
that  the  milling  machine  table  is  feeding  forward  while  the 
index  head  spindle  makes  one  complete  revolution.  The  side 
A  in  the  triangle  represents  the  rise  that  the  cam  to  be  milled 
would  have  in  one  complete  turn.  If  we  now  want  to  cut  a 
cam  having  a  rise  of  Vs  inch  in  300  degrees,  then  the  rise  in 
a  complete  turn  will  of  course  be  to  Vs  in  the  same  propor- 
tion as  360  is  to  300,  or  In  other  words  the  rise  for  a  complete 

360         1 
turn  equals  X — ^0.15.     This  distance  0.15  inch   is  the 

300        8 
side  A  in  our  diagram.     Suppose  that  the  slowest  lead  of  the 
milling  machine,  or  the  amount  that  the  table  moves  forward 
while  the  index  spindle  makes  one  complete  turn  is  0.67,  then 
0.15 

=0.224  must  equal   the  sine  for   the  angle  to  which  to 

0.67 

set  the  dividing  head  which  in  this  case  will  be  approximately 

13   degrees.     The  milling  machine  with  its  end  mill  must  of 
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course  be  set  to  the  same  angle  as  the  dividing  head  if  we 
wish  the  edge  of  the  cam  to  be  parallel  with  the  shaft  on 
which  it  is  to  be  placed.  When  the  diameter  of  the  cam  and 
the  inclination  of  the  head  admits,  it  is  advisable  to  mill  on 
the  under  side  of  the  cam,  as  that  brings  the  milling  cutter 
and  table  nearer  together,  and  increases  the  rigidity,  besides 
making  it  easier  to  see  any  lines  that  may  be  laid  out  on  the 
flat  face  of  the  cam.  At  the  same  time  the  chips  are  pre- 
vented from  accumulating  on  the  work.  In  many  cases  it 
will  of  course  be  necessary  to  use  mills  of  extra  length  in 
order  to  permit  the  cam  blank  to  move  the  necessary  distance 
along  the  cutting  edge  of  the  mill. 


ALUMINUM  WIRE  FOR  MAGNET  WINDINGS. 
Iiidustritidn ingen  yordoi. 
The  natural  oxide  of  aluminum  forms  so  effective  an  insula- 
tion that  magnet  windings  of  uninsulated  aluminum  wire 
have  proven  feasible.  The  thin  film  of  oxide  on  the  wire  will 
insulate  it  against  a  potential  of  0.5  volt.  As  in  the  case  of 
windings  for  direct  current  there  usually  is  no  more  differ- 
ence between  the  voltage  in  two  adjacent  coils  than  0.06  volt, 
it  is  entirely  possible  to  depend  upon  the  insulation  of  the 
oxide  alone.  The  different  layers  of  the  winding  must,  of 
course,  be  provided  with  some  other  means  of  insulation,  be- 
cause of  the  greater  difference  in  voltage  between  these. 
Paper  wound  wet  between  the  layers  has  proven  effective  for 
over  200  volts,  and  extra  oxidation  has  been  secured  by  dip- 
ping in  a  chemical  bath  for  higher  potentials.  In  most  cases, 
however,  an  artificial  oxidation  is  not  necessary  as  the  damp- 
ness of  the  air  alone  will  produce  the  necessary  amount.  In 
the  case  of  alternating  current,  the  film  of  oxide  is  produced 
slower,  and  for  this  reason  it  is  claimed  to  be  of  advantage  to 


let  a  direct  current  go  through  the  windings  for  some  short 
time,  say  15  minutes,  after  the  winding  is  completed.  An  ad- 
vantage with  windings  of  this  kind  is  that  the  film  of  oxide 
increases  at  the  same  time  as  the  insulating  material  between 
the  layers  is  losing  its  insulating  qualities,  but  this  increased 
oxidizing  is  not  enough  to  in  any  way  interfere  with  the  con- 
ducting qualities  of  the  aluminum  wire.  As  no  insulation  is 
necessary,  there  is  also  a  possibility  of  using  the  larger  diam- 
eter of  wire  necessary  on  account  of  the  smaller  conductivity 
of  aluminum  without  occupying  any  more  space,  and  square 
wire  has  also  been  used  to  advantage,  whereby  space  is  saved 
to  a  great  extent.  Comparing  the  price  of  copper  and  alumi- 
num, the  former  wire  being  Insulated,  there  have  been  cases 
where  the  saving  in  expenses  has  amounted  to  from  25  to  50 
per  cent  and  the  saving  in  weight  from  50  to  60  per  cent.  The 
method  is  introduced  by  a  German  engineer,  Hopfelt,  and 
practical  experiments  seem  to  indicate  that  the  new  method 
will  actually  prove  itself  to  have  a  great  practical  value.  It 
seems,  however,  to  be  indicated  by  the  experiments  that  mag- 
nets with  windings  of  insulated  aluminum  wire  are  not  feas- 
ible, or  at  least  not  advisable,  for  warm  and  very  dry  places, 
as  dampness  is  the  necessary  condition  for  the  production  of 
the  film  of  oxide. 


UNIQUE  EXPERIMENT  IN  TECHNICAL  EDUCATION. 
Iron  Trade  Rei-iew,  December  27,  1906. 

In  this  article  Herman  Schneider,  dean  of  the  College  of 
Engineering  of  the  University  of  Cincinnati,  describes  an 
unusually  interesting  plan  which  is  being  tried  by  that  school, 
jointly  with  the  various  mechanical,  electrical  and  chemical 
industries  of  the  city  in  which  it  is  located.  The  university 
is  supported  in  part  by  direct  taxation,  so  the  authorities  of 
the  school  have  always  felt  that  it  was  the  duty  of  the  insti- 
tution to  be  of  the  utmost  practical  service  to  the  community, 
rather  than  to  concentrate  its  energies  on  the  training  of  a 
few  select  scholars.  With  this  idea  in  mind,  the  co-operative 
plan  of  teaching  various  branches  of  engineering  has  been 
undertaken.  The  students  under  this  system  work  alternate 
weeks  in  the  shops  of  the  city  and  at  the  university,  working 
in  pairs,  the  two  men  of  a  pair  alternating  with  each  other 
at  the  shop  and  school.  That  is  to  say.  during  one  week  Mr. 
A  is  at  the  shop  and  Mr.  B  is  at  the  school;  the  following 
week  Mr.  B  is  at  the  shop  and  Mr.  A  is  at  the  school;  Messrs. 
A  and  B  both  carry  on  the  same  work  on  the  same  machines 
in  the  shop,  one  taking  up  the  work  where  the  other  leaves  it. 
The  course  is  six  years  in  length,  during  which  time  all  the 
subjects  taught  in  the  regular  four  years  are  given  in  an  in- 
tensified form.  Besides  this  each  boy  has  served  the  regular 
apprenticeship  course  of  every  young  man  who  intends  to  be- 
come a  machinist. 

It  is  to  be  distinctly  understood  that  these  students  must 
have  for  entrance  to  the  course  all  the  educational  prepara- 
tion usually  required,  and  that  they  receive  as  thorough  a 
literary,  scientific  and  mathematical  training  as  is  given  in 
the  best  engineering  courses.  To  make  sure  that  the  appli- 
cants for  this  training  are  of  the  right  caliber,  high  school 
graduates  are  required  to  begin  work  in  the  shops  in  June, 
continuing  their  employment  through  the  summer  preceding 
their  entrance  into  college.  Thus,  those  who  have  not  the 
necessary  stamina  are  eliminated  before  the  college  work  be- 
gins. It  is  found  that  most  of  the  young  men  during  this 
course  are  of  the  worthy  class  who  desire  to  receive  severe 
theoretical  and  practical  training,  and  who  also  need  to  have 
the  financial  assistance  which  their  pay  as  apprentices  will 
give  them. 

The  plan,  so  far  as  the  university  is  concerned,  went  into 
effect  last  September.  The  class  started  with  30  young  men 
who  had  been  working  all  the  past  summer  in  the  shops. 
About  15  began  in  June.  Of  these  15  were  country  boys,  not 
one  of  whom  has  quit  since  he  entered  the  shop.  All  the  de- 
fections during  the  summer  course  were  among  the  city  boys. 

Many  doubts  were  expressed  as  to  the  practicability  of  this 
scheme.  It  was  said,  for  instance,  that  the  boy  returning  to 
the  shop  after  a  week's  absence  would  be  slightly  impaired  in 
skill  on  account  of  that  absence,  and  that  the  students  going 
to  the  university  after  a  week's  work  in  the  shop  would  have 
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forgotten  much  of  the  work.  These  doubts  have  been  dis- 
pelled. A  careful  canvass  of  the  shops  indicates  that  these 
men  do  as  much  work  as,  and  in  many  cases  more  than,  the 
regular  apprentice.  Most  of  the  manufacturers  have  called 
them  the  best  apprentices  they  have  ever  had.  So  far  as  the 
school  work  is  concerned,  the  steadying  influence  of  shop  dis- 
cipline seems  to  have  a  good  effect. 

Owing  to  the  required  obedience  to  commands  in  the  shop, 
when  the  co-operative  student  is  given  a  problem  at  the  uni- 
versity, he  goes  to  his  desk  and  solves  that  problem  by  his 
own  individual  efforts.  It  is  expected,  also,  that  his  shop 
service  will  have  another  advantage,  in  that  the  boy  will 
learn  a  great  deal  about  the  mental  attitude  of  the  laborer  to 
the  employer,  and  about  the  position  assumed  by  labor  organi- 
zations toward  the  problem  of  production.  Of  this  tie  four- 
year  student  is  practically  ignorant  when  he  leaves  college, 
and  ft  has  been  the  constant  complaint  of  employers  that 
college  graduates  are  in  no  wise  equipped  to  deal  with  that 
phase  of  shop  management  which  concerns  the  employe.  This 
regimen  also  seems  to  have  had  a  good  effect  on  the  health 
of  the  students. 

The  strictly  scholastic  expenses  amount  to  about  $90  for 
the  first  year,  ?80  for  the  second  year,  and  $60  for  each  sub- 
sequent year.  The  university  has  unfortunately  no  dormitory 
system,  and  students  are  required  to  find  boarding  places  in 
the  city,  paying  an  average  of  about  $4.50  per  week.  The 
wages  paid  by  the  manufacturers  are  not  uniform.  The  lowest 
wage  is  $4.40  per  week,  increased  at  the  rate  of  60  cents  per 
week  for  every  six  months  until  the  course  is  finished,  at 
which  time  the  young  man  receives  a  bonus  of  $100.  Some 
of  the  shops  start  their  students  at  $1.00  per  day,  and  in  sev- 
eral cases  shop  owners  are  paying  men  for  the  week  they  are 
at  the  university.  It  is  hoped  that  this  question  of  remunera- 
tion will  be  standardized  later.  Within  the  last  few  weeks 
President  Schneider  has  talked  with  every  one  of  the  31  em- 
ployers represented,  and  each  one  has  asked  him  for  a  much 
larger  number  of  these  men  next  year. 

Applications  for  entrance  in  the  next  year's  class  are  con- 
stantly being  received  and  the  size  cf  the  class  will  depend 
solely  on  the  number  of  men  the  shops  and  the  university  can 
take.  It  will  probably  be  limited  to  100  or  125  students.  Ap- 
plications amounting  to  one-fourth  of  this  number  have  al- 
ready been  received,  and  it  is  probable  that  about  175  will  be 
sent  to  the  shops  next  June,  of  which  125  will  probably  begin 
the  course  next  September. 


THE  GAS  TURBINE-  PRACTICAL  RESULTS  WITH  ACTUAL 

OPERATIVE  MACHINE  IN  FRANCE. 

Cassier's  Magazine,  January,  1907. 

There  has  of  late  been  a  gre^t  deal  of  discussion  regarding 

the  possibilities  of  producing  a  practical  turbine  by  the  action 

of  gases  of  combustion,  but  the  whole  subject  has,  with  few 

exceptions,  been  treated  as  a  matter  entirely  in  the  future.    It 

win  therefore  be  new  to  many  to  learn  that  an  effective  gas 

turbine  has  been  in  successful  operation  in  the  laboratories  of 

the  Society   des  Turbomoteurs,   Saint  Denis,   France,  and   ex- 


of  the  Gaa  Turbin 


periments  are  now  conducted  with  this  machine,  not  with  the 
purpose  of  finding  out  whether  it  will  actually  work,  but 
whether  it  will  prove  to  possess  a  commercial  mechanical  effi- 
ciency. 

A  successful  gas  turbine  must  combine  the  advantages  of 
the  gas  engine,  including  the  elimination  of  the  steam  boiler, 
with  the  advantages  of  the  steam  turbine,  most  important  of 
which  are  simplicity  of  construction,  lightness  and  continuous 
motion  in  one  direction.     Three   plans  have  been  considered 


for  the  design  of  gas  turbines,  that  is,  the  hot  air  turbines, 
the  explosion  turbines  and  the  combustion  turbines.  The  first 
of  these  groups,  the  hot  air  turbines  are  not  considered  to 
offer  any  real  advantages;  at  least,  investigations  in  this  di- 
rection have  not  as  yet  yielded  any  practical  results.  In  the 
second  group,  the  explosion  turbines,  the  high  velocity  of 
discharge  of  the  gases  and  the  variations  in  the  pressure 
rentier  it  impracticable  to  realize  more  than  a  small  fraction 
of  energy  of  the  jet  upon  the  wheel.  The  combustion  turbine 
is  thus  the  foim  most  important  to  seriously  consider.     This 


Fig.  2.     Gaa  Turbine  built  by  Societe  des  Turbomoteurs,  Saint  Denis,  France, 

machine  consists  in  principle  of  the  combustion  chamber  A,  as 
shown  in  Fig.  1,  supplied  by  a  continuous  current  of  com- 
pressed air  and  also  by  a  continuous  supply  of  liquid  fuel 
(gasoline,  petroleum,  or  the  like)  under  pressure  through  a 
tube  B,  the  mixture  being  ignited,  when  entering,  by  a  platinum 
wire  C,  the  combustion  developing  a  constant  temperature  of 
about  3,200  degrees  F.  in  the  chamber  A.  The  fluid  products 
of  combustion  are  then  continuously  discharged  through  a 
uozzle  E  upon  the  buckets  of  the  turbine  wheel  F. 

The  practical  difficulties  to  be  overcome  in  a  combustion 
turbine  may  be  summed  up  as  follows:  A  gaseous  fluid  mov- 
ing at  high  yelocity  must  be  kept  constantly  ignited  by  a  de- 
vice which  must  not  be  affected  by  high  temperatures;  the 
mixture  of  the  combustible  and  the  air  must  be  made  as  per- 
fect as  possible;  and  the  injurious  action  of  the  gaseous  pro- 
ducts at  a  high  temperature  upon  the  parts  of  the  turbine 
wheel  must  be  prevented.  A  machine  complying  with  these 
conditions  known  as  the  Armengaud-Lemale  turbine  has  been 
in  successful  operation  for  three  years  in  the  shops  of  th& 
company  previously  mentioned.  The  first  machine  was  made 
from  a  De  Laval  steam  turbine  of  25  horsepower  arranged 
to  be  operated  with  combustion  gases  instead  of  steam.  This 
arrangement  was  necessarily  crude  and  not  proportioned  in 
such  a  manner  as  to  give  the  best  results.  It  enabled,  how- 
ever, the  conditions  essential  for  good  efficiency  to  be  deter- 
mined. This  efficiency  depends  greatly  upon  the  pressure  and 
temperature  of  the  exhaust  gases.  In  order  to  obtain  the 
best  eflSciency,  therefore,  it  is  necessary  to  prevent  the  coo'.ing 
of  the  gases  before  expansion,  for  instance,  by  introducing 
steam  into  the  combustion  chamber.  The  diflSculties  accom- 
panying high  temperatures  may  be  overcome  in  the  case  of 
the  combustion  chamber  and  other  fixed  parts  by  the  use  of  a 
v/ater  jacket  and  by  the  employment  of  a  refractory  lining. 
The  real  difficulties  are  met  with  in  trying  to  provide  for  the 
effect  of  the  highly  heated  fluid  upon  the  turbine  wheel  itself. 
The  most  practical  way  of  keeping  this  wheel  cool  is  to  follow 
the  jet  of  hot  gases  by  another  jet  of  a  low  temperature  sa 
that  the  buckets  of  the  wheel  pass  successively  through  alter-. 
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nately   hot   and   cool   zones.     The  low   temperature  jet  found 
most  practicable  is  that  of  low  pressure  steam. 

The  machine  built  as  a  result  of  the  experiment  with  the 
De  Laval  turbine  is  shown  in  the  halftone  Fig.  2.  It  Is  of 
the  same  general  type  as  the  Curtis  steam  turbine,  and  is 
capable  of  delivering  from  400  to  800  horsepower,  according 
to  the  capacity  of  the  compressor  utilized.  The  turbine  is 
operated  at  4,000  revolutions  per  minute,  the  speed  regulation 
being  effected  by  a  throttling  valve  in  the  air  admission  pipe 
for  small  speed  variations,  and  by  a  change  in  the  fuel  supply 
for  larger  variations.  The  turbine  wheel  is  arranged  to  be 
cooled  internally  by  water  circulation  in  such  a  manner  that 
the  water,  being  supplied  by  radial  passages  from  a  hub  of  the 
wheel,  enters  into  circular  channels  in  the  body  of  the  rim, 
and  from  there  passages  permit  the  water  to  enter  into  each 
blade  of  the  turbine;  the  difference  in  specific  gravity  between 
the  hot  and  cold  water  is  found  to  make  an  automatic  circu- 
lation in  connection  with  the  centrifugal  force  due  to  the 
high  velocity  of  rotation. 


KEYS  AND  KEYWAYS. 
Zeitschrift  des  Vereines  deutscher  Ingenieure. 
It  is  not  very  common  in  practice  to  determine  the  dimen- 
sions of  keys  by  calculation,  but  rather  according  to  the  re- 
sults of  experience,  so  that  great  differences  between  the  sizes 


should  therefore  be  sunk  into  the  shaft  and  hub  to  a  depth 
equal  to  1/10  of  the  shaft  diameter  in  each  case,  the  depth 
being  measured  at  the  side  of  the  key  and  not  at  the  center. 

The  ordinary  key  offers  a  resistance  to  twist  on  the  broad 
and  narrow  sides,  the  manner  in  which  the  strain  is  dis- 
tributed between  them  being  illustrated  in  Fig.  2.  When  the 
hub  and  shaft  undergo  a  relative  displacement  through  the 
angle  lo,  the  point  Aj  on  the  narrow  side  moves  toward  A,  and 
the  point  B^  on  the  broad  side  toward  point  B,.  This  results 
in  a  compression  of  the  material  to  an  extent  indicated  by  o 
on  the  narrow  side  and  by  6  on  the  broad  side,  the  latter  dis- 
tance being  about  1/6  of  the  former.  The  resistance  to  twist 
about  the  actual  grooved  surface  for  an  equal  strain  on  the 
material  is  proportionate  to  these  two  distances  calculated 
on  the  relative  dimensions  of  the  two  effective  surfaces  of 
the  groove.  For  medium  key  dimensions  this  proportion  is 
about  1  to  3%',  or  in  other  words,  the  narrow  sides  are  ex- 
posed to  more  than  three  times  the  twist  of  the  broad  sides. 
A  key  of  the  usual  form,  that  is,  slightly  tapered  and  driven 
in  place,  takes  up  little  or  no  strain  on  its  narrow  sides  until 
the  twisting  force  comes  into  play,  but  a  very  slight  twist 
between  the  hub  and  shaft  resulting  from  slight  changes  in 
form  in  the  broad  sides  will  bring  the  narrow  sides  into 
action.  Whether  the  changes  formed  on  the  broad  side  exceed 
the  elastic  limit  depends  entirely  on  the  care  with  which  the 
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Flsr.  1.    Shatt  with  Ordinary  Rectangular  Key 


Fig,  Z.    Diagram  of  Forces  Acticg  • 


1  Key. 


used  by  different  machine  builders  are  not  uncommon.  Twen- 
ty years  ago,  however,  a  collection  was  made  of  the  various 
key  standards,  and  a  system  of  average  dimensions  was  found- 
ed on  this  basis.  These  dimensions,  having  stood  the  test  of 
time,  can  be  utilized  as  a  basis  for  the  examination  of  the 
strain  to  which  keys  are  exposed.  If  we  assume  that  the 
narrow  side  of  the  key  alone  has  to  take  up  the  moment  of 
rotation  then  the  sti-ain  of  these  narrow  sides  must  be  about 
the  same  as  the  strain  of  the  material  in  the  shaft  itself.  The 
narrow  sides  are  subjected  to  the  specific  superficial  pressure 
p.  while  the  tension  A;  in  a  shaft  of  the  diameter  d  is  produced 
by  the  moment  of  rotation  If.  (See  Fig.  1.)  The  lateral  sur- 
face pressure  Q  on  the  key  is  therefore 

M       w 
Q  =  —  =  —  d''  k  =  OA  d-  k  (approximately).  (1) 


This  pressure  has  to  be  taken  up  by  half  the  narrow  side  of 
the  key  and  therefore 

h 
OA(l-Tc  =  —lp  (2) 

2 

The  length  J  of  the  key  is  usually  about  1  or  l%tf,  the  value 
1  =  d  being  the  average  minimum.  The  superficial  pressure  p 
should  not  be  allowed  to  exceed  17.000  pounds  per  square  inch. 
The  strain  of  rotation  k  should  be  taken  at  a  lower  value 
than  in  the  case  of  shafts  exposed  to  a  pure  twisting  strain, 
since  keyed  shafts  are  almost  invariably  subjected  to  a  high 
bending  strain  at  the  same  time  by  the  pull  of  belting,  the 
pressure  of  wheel  teeth,  etc.  Consequently  k  may  be  taken 
from  2,800  to  5,600  pounds  per  square  inch  or  an  average  of 
4,200  pounds  to  the  square  inch. 

By  substituting  the  values  t  =  4,200,  p  =  17,000,  and  l  =  d 
in   equation    (2)    we   have  approximately   ft=:0.2(i.     The  key 


groove  has  been  cut  and  the  key  fitted.  For  these  reasons 
the  desire  to  secure  both  radial  and  tagential  tension  in  one 
and  the  same  key  has  led  to  the  form  shown  in  Fig.  3.  Such 
a  key  would  not  be  very  difiicult  to  make,  the  slots  being 
given  a  considerable  radial  taper. 


AN  IMPROVED  FORM  OF  LOCK  NUT. 
M.  Andre  Mirme,  in  Memoires  des  Ingenieure  Civils,  July,  190P. 
The  trouble.  Inconvenience  and  expense  due  to  the  loosen- 
ing of  nuts  are  well  known.  A  great  number  of  remedies 
have  been  and  are  still  daily  proposed,  many  of  which  are 
very  ingenious,  but  too  complicated  to  be  of  everyday  use. 
The  most  simple  and  most  widely  used  are  the  ordinary  check 
nut,  the  cotter  pin,  and  the  lock  washer.  These  devices  have 
incontestibly  given  good  service,  but  they  are  nevertheless 
not  suflScient  to  meet  the  requirements  in  a  great  number  of 
cases.  This  is  because,  in  a  word,  they  do  not  attack  the 
real  cause  of  the  loosening  of  the  nuts.  The  cause  of  this 
loosening  resides  entirely  in  the  mass  of  the  nut,  or  rather 
in  its  inertia.  It  frequently  happens  that  the  complex  vibra- 
tions to  which  the  parts  of  a  machine  are  subjected  produce 
on  the  bolts  which  hold  them  together  resultant  forces,  or 
rather  couples,  in  a  direction  which  tends  to  loosen  the  nut. 
We  have  in  some  cases,  on  machinery  running  at  high  speed, 
seen  nuts  leave  their  seat  and  continue  under  the  impulse 
of  the  vibrations  to  climb  up  for  a  considerable  distance  on 
the  threaded  stem  of  the  bolt.  It  is  evident  that  the  move- 
ment of  these  free  nuts  on  their  bolts  could  have  been  ac- 
quired only  by  the  action  of  the  couples  just  described  on  the 
mass  of  which  they  are  composed.  It  can  be  easily  shown 
by  simple  calculation  that  the  force  tending  to  loosening  the 
nut  under  these  conditions  is  directly  proportional  to  the 
height  of  the  nut,  while  it  varies  with  the  fourth  power  ot 
the  exterior  diameter. 
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If  one  examines  the  very  principle  of  the  check  nut,  which 
Is  based  on  the  cramping  of  its  lower  thread  with  the  upper 
thread  of  the  nut,  this  being  the  truly  original  and  ingenious 
point  in  the  device,  it  must  be  recognized  that  the  form  given 
to  it  does  not  allow  more  than  a  small  useful  effect  in  this 
direction.  The  whole  lower  surface  of  the  nut  inscribed  in 
the  hexagon  being  entirely  in  contact  with  the  upper  face 
of  the  main  nut,  the  force  is  spread  entirely  over  that  sur- 
face, only  a  very  small  portion  being  utilized  to  produce  the 
cornering  or  cramping  of  the  threads  on  the  screw;  while 
all  the  surplus  produces  a  harmful  adherence  of  the  faces  in 
contact,  rendering  the  nuts  solid  and  permitting  them  to 
loosen  simultaneously,  the  one  carrying  the  other  with  it. 
Another  effect  of  the  simultaneous  use  of  the  two  nuts  has 
been  often  recognized  but  wrongly  interpreted.  Tightening  of 
the  check  nut  on  the  nut  overcomes  the  reaction  of  the 
threads  of  this  latter  on  those  of  the  bolt  and  finally,  if 
enough  pressure  is  exerted,  pushes  the  nut  back  toward  the 
bearing  on  which  it  is  seated,  thus  "unsticking,"  so  to  speak, 
the  threads  of  the  nut  from  those  of  the  bolt.  Thus  the  lower 
of  the  two  nuts  becomes  useless  and  may  be  considered  as 
free  on  its  thread,  so  that  the  normal  reaction  of  tightening, 
augmented  by  that  created  in  screwing  up  the  check  nut, 
finally  reacts  on  the  threads  of  the  latter  which  then  becomes 
the  true  nut.  That  is  why  certain  constructors  have  thought 
It  best  to  give  the  check  nut  a  thickness  greater  than  that  of 
the  main  nut. 

Thus  the  principle  of  the  check  nut  has  been  misconstrued, 
and  this  is  why  it  is  often  found  unsafe.  It  has  even  been 
the  custom  to  provide  it  with  a  cotter  pin,  this  being  simply 
placed  in  a  hole  drilled  above  the  nut  or  applied  according  to 
different  systems,  such  as  the  "crown"  or  "castle"  nut.  It 
has  then  the  fault  of  making  accuracy  in  tightening  Impossi- 
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ble,  and  of  being  costly  from  the  necessity  for  drilling  the 
hole;  it  is  diflicult  to  put  in  place  and  remove,  is  often  sheared 
by  the  vibrations  and  sometimes  split,  broken  or  rusted  in  its 
seat;  in  a  word  it  is  as  inconvenient  as  it  is  unsafe. 

The  lock  washer  is  another  device  which  has  been  used 
in  many  different  ways  and  which  possesses  the  good  quali- 
ties of  simplicity,  ease  of  application  and  cheapness.  The 
criticism  to  be  made  of  it  is  that  it  destroys  the  accuracy 
of  the  nut,  for  it  imposes  an  eccentric  strain  determined  by 
the  elasticity  of  the  steel  helix  of  which  it  is  formed.  It  also 
destroys  the  flat  bearing  surface  of  the  nut,  which  it  is  usually 
found  necessary  to  increase  by  furnishing  it  with  an  ordinary 
washer.  Thus  the  lock  washer  of  the  "Glover"  or  other  de- 
sign is  seldom  employed  in  accurate  mechanical  work,  owing 
to  the  roughing  of  the  bearing  and  the  oblique  strain  on  the 
bolt  as  just  described.  Its  chief  application,  due  largely  to 
its  low  net  cost,  has  been  to  the  fastenings  of  fish  plates  on 
railroads,  where  it  must  be  admitted  that  it  has  given  very 
good  service,  although  for  more  accurate  work  in  locomotive 
practice  it  has  been  judged  unsafe,  most  of  the  railroads 
having  preferred  to  use  the  simple  check  nut. 

It  is  then  to  the  check  nut  that  we  return  after  investigat- 
ing all  these  different  systems,  none  of  which  give  simul- 
taneously the  advantages  of  simplicity,  ease  of  application 
and  security.  In  order  to  give  the  check  nut  a  real  efiiciency 
we  have  only  to  remedy  its  signal  faults.  This  is  what  has 
been  done  in  the  check  nut  which  we  are  about  to  describe. 
Its  efficiency  is  based  on  the  two  following  principles: 

First,  the  contact  between  the  check  nut  and  the  nut  has 
been  reduced  to  a  section  of  screw  thread  of  the  nut  perpen- 
dicular to  its  axis,  so  that  the  tightening,  taking  place  only 
on  the  threads,  "corners"  them  perfectly  within  the  thread 
of  the  bolt  without  producing  a  harmful  adherence  between 


the  faces  of  the  nuts  which  are  presented  to  each  other.  This 
design,  at  the  same  time,  does  away  with  a  necessity  for  any 
great  pressure  on  the  check  nut  due  to  the  reaction  of  severe 
tightening,  it  being  screwed  up  enough  to  prevent  unseating, 
by  the  means  just  described. 

Second,  the  diameter  of  the  check  nut  hSs  been  reduced 
so  that  the  energy  imparted  by  the  vibrations  would  be  much 
less  for  it  than  for  the  main  nut,  which  tends  thus,  in  loosen- 
ing, to  still  more  increase  the  tightening  of  the  threads  in 
contact. 

A  check  nut  constructed  on  these  principles  looks  like  the 
accompanying  cut,  which  shows  in  the  cross  hatched  portion 
of  the  plan  view,  the  surface  which  is  in  contact  with  the 
main  nut,  reduced,  as  before  explained,  to  a  perpendicular 
section  of  the  thread  of  the  screw.  The  theoretical  conclu- 
sions just  described  have  been  fully  confirmed  by  the  differ- 
ent trials  of  this  idea  which  have  been  made  since  1903  on 
rolling  stock  and  tracks  of  different  railroad  companies  and 
street  railways,  on  automobiles,  and  in  general  on  all  ma- 
chinery subjected  to  great  vibrations,  whose  nuts  have  hither- 
to given  trouble  by  frequent  slipping.  This  has  been  defi- 
nitely stopped  by  check  nuts  of  this  type.  Among  the  numer- 
ous applications  of  this  system  made  in  railroad  service  in 
the  last  four  years  the  most  important  that  can  be  referred 
to  and  those  which  have  given  the  most  characteristic  re- 
sults are: 

First,  its  use  on  the  rolling  stock  and  locomotive  equipment 
of  the  French  State  railways.  The  first  trial  was  made  on  the 
cross  bracing  of  the  guard  plates  on  an  American  locomo- 
tive, whose  nuts  were  previously  subject  to  frequent  loosening. 
The  trial  lasted  a  year  and  was  followed  by  the  use  of  a 
hundred  of  these  parts,  after  which  the  system  was  adopted 
in  a  general  manner  for  this  service,  the  purchasing  agent 
having  been  required  in  all  recent  orders  to  use  check  nuts 
of  this  type  in  replacing  ordinary  check  nuts,  especially  those 
on  the  suspension  bolts  of  locomotives,  tenders,  and  cars. 

Second,  on  the  road  bed.  The  Metropolitan  R.  R..  Paris,  made 
a  preliminary  trial  of  500  pieces  on  its  fish  plate  bolts,  then 
several  thousands  of  check  nuts  were  tried  on  difficult  points. 
Finally  the  company  adopted  this  nut  for  general  use  on  all 
fish  plates,  track  equipment,  and  the  leverage  systems  of  the 
electric  signals.  It  seems  certain  that  this  type  of  check  nut 
meets  all  the  conditions  of  the  problem  which  has  just  been 
described.  That  is,  it  locks  the  nuts  by  a  simple  and  inex- 
pensive method  which  is  able  to  adapt  Itself  to  any  bolt 
already  in  place,  is  easy  to  app'.y  or  remove,  allows  the 
amount  of  tightening  to  be  easily  regulated,  and  takes  up 
the  play  of  the  parts  concerned,  giving,  finally,  entire  security. 

FRICTION  AND  LUBRICATION. 
The  Mechanical  Engineer.  September  1,  IflfC. 
Probably  the  most  important  and  complete  series  of  experi- 
ments on  the  friction  of  journals  and  pivot  bearings  yet 
undertaken,  was  carried  out  by  the  late  Mr.  Beauchamp 
Tower,  for  a  Research  Committee  of  the  British  Institution 
of  Mechanical  Engineers.  In  carrying  out  the  experiments, 
as  the  result  of  an  accidental  discovery,  an  attempt  was  made 
to  measure  the  pressure  at  different  points  of  the  bearing. 
A  hole  had  been  drilled  through  the  cap  and  brass  for  an 
ordinary  lubricator,  when,  on  restarting  the  machine,  oil  was 
found  to  rise  through  the  hole,  flowing  over  the  top  of  the 
cap.  The  hole  was  then  stopped  with  a  wooden  plug,  but 
this  was  gradually  forced  out  on  account  of  the  great  pressure 
to  which  the  oil  was  subjected,  and  which  on  screwing  a 
pressure  gage  into  the  hole  was  found  to  exceed  200  pounds 
per  square  inch,  although  the  mean  load  on  the  journal  was 
only  100  pounds  per  square  inch.  Mr.  Tower  proved  by  this 
and  subsequent  experiments  that  the  brass  was  actually  float- 
ing on  the  film  of  oil  existing  between  the  shafting  and  the 
bearing.  By  drilling  a  number  of  small  holes  at  different 
points  in  the  brass,  and  connecting  each  one  of  them  during 
the  test  to  a  pressure  gage,  Mr.  Tower  was  able  to  obtain  a 
diagram  showing  the  distribution  of  pressure  upon  the  bear- 
ing. It  appears  that  the  pressure  is  greatest  a  little  to  the 
off-side  and  at  the  middle  of  the  length  of  the  bearing,  grad- 
ually falling  to  zero  at  each  edge.     The  total  upward  pressure 
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was  found  to  be  practically  the  same  as  the  total  load  on  the 
bearing,  again  showing  that  the  whole  of  the  weight  was 
borne  by  the  film  of  oil.  Any  arrangement  which  would  per- 
mit the  film  to  escape  was  found  to  result  in  undue  heating, 
and  the  bearing  would  finally  seize  at  a  very  moderate  load. 
The  oil  bath  lubrication  was  found  to  be  the  most  perfect 
system  of  lubrication  possible.  In  the  table  below  the  results 
obtained  by  Mr.  Tower  are  specified  for  three  different 
methods  of  oiling. 

Actual  Load  in 


dsper 

Coefficient 

Relative 

re  inch. 

of  Friction. 

Friction. 

263 

0.00139 

1.00 

252 

0.009S0 

7.06 

272 

0.00900 

6.48 

Oil   bath    

Syphon  lubricator    . . 
Pad   under   journal.. 

With  the  needle  lubricator  and  a  straight  groove  in  the 
middle  of  the  brass  for  distributing  the  oil,  the  bearing  would 
not  run  cool  when  loaded  with  only  100  pounds  per  square 
inch,  and  no  oil  would  pass  down  from  the  lubricator.  The 
groove,  in  fact,  was  found  to  be  a  most  effective  method  of  col- 
lecting and  removing  the  film  of  oil.  In  the  next  place,  the 
arrangement  of  grooves  usual  in  locomotive  axle  boxes  was 
adopted,  the  oil  being  introduced  through  two  holes,  one 
near  each  end  and  each  communicating  with  a  curved  groove. 
This  bearing  refused  to  take  the  oil,  and  could  not  be  made  to 
run  cool,  and  after  several  trials  the  best  results  which  could 
be  obtained  led  to  the  seizure  of  the  brass  under  a  load  of 
only  200  pounds  per  square  inch.  These  experiments  proved 
clearly  the  futility  of  attempting  to  introduce  the  lubricant 
at  that  part  of  the  bearing.  A  pad  placed  in  a  box  full  of  oil 
was  therefore  fixed  below  the  journal,  so  as  to  be  always  in 
contact  with  it  when  revolving.  A  pressure  of  550  pounds 
per  square  inch  could  then  be  carried  without  seizing,  or  very 
nearly  the  same  load  as  in  the  case  of  oil-bath  lubrication. 
Results  of  Tow^er's  Experiments. 

One  important  result  was  to  show  that  friction  is  nearly 
constant  under  all  loads  within  ordinary  limits,  and  that  it 
does  not  increase  In  direct  proportion  to  the  load  according 
to  the  ordinary  laws  of  friction.  This  is  indicated  by  the 
result  of  the  experiments  recorded  below. 

Journal.  4  inches  diameter,  6  inches  long.  Brass,  4  inches 
wide.  Speed,  300  revolutions  ^  314  feet  per  minute.  Tem- 
perature, 90  degrees  F. 

BATH  OP  LABD  OIL. 

Pressure  in  pounds  per  sq.  inch  of  bearing  }] 


Pressure  per 

Coefficient  of  1 

sq.  in. 

=  M 

520 

0.0013 

415 

0.0016 

310 

0.0022 

205 

0.0031 

153 

0.0041 

100 

0.0067 

BATH  OP  OLIVE  OIL. 


TV 


Pressure  per 
sq.  in. 
520 
468 
415 
363 
310 
258 
205 
153 
100 


Product 
i?  X  M 
0.676 
0.702 
0.705 
0.689 
0.651 
0.645 
0.615 
0.673 
0690 


Pressure  in  pounds  per  sq.  inch  of  bearing  jj  = 

clXl 
Coefficient  of  Friction 
=  M 
0.0013 
0.0015 
0.0017 
0.0019 
0  0021 
0.0025 
0.0030 
0.0044 
0.0069 

The  coefficient  of  friction  with  bath  lubrication  varies  in- 
versely as  the  pressure,  or,  in  other  words,  the  friction  of  the 
bearing  is  altogether  independent  of  the  pressure  upon  it;  the 
first  law  of  friction  should  therefore  read:  "Temperature 
and  velocity  remaining  constant,  the  friction  coefficient  is 
proportional  to  the  nominal  pressure,  and  the  work  done 
against  friction  is  independent  of  the  load,  provided  this  does 
not  exceed  from  400  jiounds  to  COO  pounds  per  square  inch." 
From  this  it  follows  that  the  work  done  in  overcoming  fric- 
tion is  independent  of  the  load  upon  a  machine,  and  that 
there   is  no  appreciable   increase   in   the  loss   due  to   friction 


from  no  load  to  full  load.  Under  a  load  of  300  pounds  per 
square  inch  and  with  a  surface  speed  of  300  feet  per  minute, 
Mr.  Tower  found  the  coefficient  of  friction  to  be  0.0016  for 
oil-bath  lubrication,  and  0.0097  for  a  pad. 

In  the  next  place  it  was  found  that  the  coefficient  of  friction 
is  inversely  proportional  to  the  temperature,  other  conditions 
remaining  the  same,  as  shown  below. 

Tariatioii  of  Friction  with  Temperature. — Journal,  4  inches 
diameter,  6  inches  long.  Brass,  4  inches  wide.  Speed,  300 
revolutions  ^  314  feet  per  minute.  Load,  100  pounds  per 
square  inch  on  nominal  area. 

BATH  OF  LARD  OIL. 

Temperature  Coefficient  of  Product 

Deg  F.  (Degs.  F.-32)=f.    Friction  =  fi.  f  x /x. 

120  88  0.0044  0.387 

110  78  0.0050  0.390 

100  68  0.0058  0.394 

90  58  0.0069  0.400 

80  48  0.0083  0.398 

70  38  0.0103  0.391 

60  28  0.0130  0.364 

The  second  law  of  friction  should  therefore  be  stated: 
"Nominal  pressure  and  velocity  remaining  constant,  the  co- 
efficient and  therefore  the  work  done  against  friction,  is  in- 
versely proportional  to  the  temperature  of  the  bearing." 

This  has  also  been  very  neatly  demonstrated  by  a  recent 
experimenter.  Jlr.  Dettmar.  whose  machine  is  electrically 
driven,  and  therefore  the  consumption  of  current  could  be 
very  accurately  measured  during  a  five  hours'  run  at  constant 
speed  and  voltage.  As  load  and  velocity  remain  constant 
throughout  the  test,  a  decrease  in  the  loss  due  to  friction 
could  only  occur  with  a  diminution  in  the  coefficient.  The 
current  fell  off  exactly  in  the  same  ratio  as  the  temperature 
increased,  and  as  soon  as  the  temperature  became  constant 
the  consumption  of  current  also  remained  constant. 

The  results  of  Tower's  experiments  seem  to  indicate  that 
friction  increases  with  the  velocity,  although  not  nearly  in 
proportion  to  the  square  of  the  velocity  as  observed  by  Dett- 
mar. As  the  result  of-the  mc«-e  exact  determination  possible 
with  his  machine,  Dettmar  found  that  friction  increases  very 
nearly  as  the  1.5th  power  of  the  velocity. 

The  mean  values  of  the  coefficient  of  friction  for  different 
lubricants,  and  with  different  methods  of  lubrication  as  ob- 
tained by  Mr.  Tower,  are  given  in  the  following  table: 

Journal.  4  inches  diameter,  6  inches  long.  Brass,  4  inches 
wide.  Speed,  300  revolutions  =  314  feet  per  minute.  Tem- 
perature, 90  degrees  F. 

Mas.  Safe  Pressure  in 
Coefficient  of  pounds  per  sq  inch 

Lubricant.  Friction.  on  Nominal  Area. 

Olive  oil  0.00172  520 

Lard    oil    0.00172  570 

Sperm   oil    0.00208  570 

Mineral   oil    0.00176  625 

Mineral  grease  0.00233'  625 

*  *     • 

An  important  announcement  has  been  made  regarding  the 
age  limit  of  employes  of  the  Pennsylvania  Railroad.  Some 
years  ago  under  the  management  of  A.  J.  Cassatt  a  pension 
system  was  adopted  and  the  age  limit  at  which  men  could 
enter  the  employ  of  the  company  was  fixed  at  35  years.  The 
newly  elected  president,  Mr.  James  McCrea,  has  decided  to 
change  the  age  limit  from  35  to  40  years  and  will  ask  the 
directors  to  approve  of  the  c'cange  at  the  annual  meeting  fn 
March.  The  age  limit  of  35  years  was  copied  by  many  other 
railroads  and  large  corporations  throughout  the  country,  but 
during  the  past  few  years  it  has  been  found  a  mistake  and  a 
number  of  corporations  have  changed  to  the  40-year  limit, 
including  the  Boston  &  Maine,  Chicago,  Milwaukee  &  St.  Paul, 

and  others. 

*  *     * 

An  advertisement  in  a  contemporary  reads:  "General  En- 
gineer and  Electrician,  with  a  thorough  knowledge  of  steam 
engines  and  boilers,  gas,  oil  and  petrol  engines,  motor  car.  and 
launch  construction,  electric  light  and  motor  installations, 
wiring,  repairing  and  testing,  printing  and  bookbinding  ma- 
chinery, wood  working  machines,  refrigerating  plant,  etc..  also 
a  very  fair  patternmaker  and  draftsman,  inventor  and  pat- 
entee, desires  situation  "" 
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ON  THE  ART  OF  CUTTING  METALS.— 3. 


FRED.  -W    TAYLOR. 


PROPER  SHAPE  FOR  STANDARD  SHOP  TOOLS. 

As  stated  in  the  beginning  of  this  paper,  our  principal  ob- 
ject in  carrying  on  the  investigation  has  been  to  obtain  the 
knowledge  required  in  fixing  daily  a  definite  task,  with  a  time 
limit,  for  each  machinist.  It  is  evident  that  this  involves  the 
use  of  standard  cutting  tools  throughout  the  shop  which  are 
in  all  respects  exact  duplicates  of  one  another. 

In  our  practical  experience  in  managing  shops  we  have 
found  it  no  easy  matter  to  maintain  at  all  times  an  ample 
supply  of  cutting  tools  ready  for  immediate  use  by  each  ma- 
chinist, treated  and  ground  so  as  to  be  uniform  in  quality  and 
shape;  and  the  greater  the  variety  in  the  shape  and  size  of 
the  tools,  the  greater  becomes  the  difficulty  of  keeping  always 
ready  a  sufficient  supply  of  uniform  tools.  Our  whole  experi- 
ence, therefore,  points  to  the  necessity  of  adopting  as  small 
a  number  of  standard  shapes  and  sizes  of  tools  as  practicable. 
It  is  far  better  for  a  machine  shop  to  err  upon  the  side  of 
having  too  little  variety  in  the  shape  of  its  tools  rather  than 
on  that  of  having  too  many  shapes. 

Standard  Tools  Illustrated. 

In   the  cuts   Figs.    10   to   21,   inclusive,   are   illustrated   the 

shapes  of  the  standard  tools  which  we  have  adopted,  and  In 

justification  of  our  selection  the  writer  would  state  that  these 

tools  have  been  in  practical  use  in  several  shops  both  large 


flict  between  these  four  objects  and  of  the  sacrifice  which  each 
element  is  called  upon  to  make  by  one  of  the  others  will  be- 
come apparent.  Generally  speaking,  we  have  been  obliged  to 
adopt  as  our  standard  shape  a  tool  which  can  he  run  at  only 
about,  say,  five-eighths  of  the  cutting  speed  which  our  knowl- 


and  small  through  a  term  of  years,  and  are  giving  general,  all- 
round  satisfaction.  It  is  a  matter  of  interest  also  to  note  that 
in  several  instances  changes  were  introduced  in  the  design 
of  these  tools  at  the  request  of  some  one  foreman  or  superin- 
tendent, and  after  a  trial  on  a  large  scale  in  the  shop  of  the 
suggested  improvements,  the  standards  as  illustrated  above 
were  again  returned  to.  These  shapes  may  he  said,  therefore, 
to  have  stood  the  test  of  extended  practical  use  on  a  great 
variety  of  work. 
Conflict  between  the  Objects  to  be  Attained  in  Cutting  Metal. 

Our  standard  tools  may  be  said  to  represent  a  compromise 
in  which  each  one  of  the  following  elements  has  received  most 
careful  consideration,  and  has  had  its  due  influence  in  the 
design  of  the  tool;  and  it  can  also  be  said  that  hardly  a  single 
element  in  the  tools  is  such  as  would  be  adopted  if  no  other 
element  required  consideration.  The  following,  broadly  speak- 
ing, are  the  four  objects  to  be  kept  in  mind  in  the  design  of  a 
standard  tool: 

a.  The  necessity  of  leaving  the  forging  or  casting  to  be  cut 
with  a  true  and  sufficiently  smooth  surface; 

6.  The  removal  of  the  metal  in  the  shortest  time: 

c.  The  adoption  of  that  shape  of  tool  which  shall  do  the 
largest  amount  of  work  with  the  minimum  combined  cost  of 
grinding,  forging  and  tool  steel; 

d.  The  ready  adaptability  to  a  large  variety  of  work. 

As  we  go  further  into  this  subject,  the  nature  of  the  con- 

*  Abstract  of  pape 
cat  Engineers,  Decer 


For  cutting  hard  steel  anc 

t    iron,    the=e   tools  are 

und  to  the  following  an 

i :    Clearance   angle  6» 
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and    soft  steel,    these  tools 
are  ground  to  the  folli 
angles:  Clearance  angle  6" 
back  slope  8°,  fide  slope  22° 

Pigs.  12  and  13.    Outline  of  Cutting  Edge  of  Standard  Bound-nosed  Toola. 

edge  of  the  art  and  our  experiments  show  us  could  be  obtained 
through  another  tool  of  entirely  different  shape,  if  no  other 
element  than  that  of  cutting  speed  required  consideration. 
We  have  been  obliged  to  sacrifice  cutting  speed  to  securing 
smaller  liability  to  chatter;  a  truer  finish;  a  greater  all-round 
convenience  for  the  operator  in  using  the  tool,  and  a  compara- 
tively cheaper  dressing  and  grinding. 
The  most  important  of  the  above  consid- 
erations, however,  is  the  freedom  from 
chatter. 

On  the  other  hand  we  have  been  obliged 
to  adopt  a  rather  more  elaborate  and  ex- 
pensive method  of  dressing  the  tools  than 
is  usual,  in  order  to  provide  a  shape  of 
tool  which  allows  it  to  be  ground  a  great 
many  times  without  redressing,  and  also 
in  order  to  make  a  single  Taylor-White 
heat  treatment  of  the  tool  last  longer 
than  it  otherwise  would.  And  again,  the 
shape  of  the  curve  of  the  cutting  edge  of 
the  tool  which  we  have  adopted — first,  to 
insure  against  chatter,  and  second,  for  all- 
round  adaptability  in  the  lathe — calls  for 
much  more  expense  and  care  in  the  grind- 
ing than  would  be  necessary  if  a  more 
simple  shape  were  used.  This  necessi- 
tates In  a  shop  either  a  specially  trained 
man  to  grind  the  tool  by  hand  to  the 
required  templets  and  angles,  or  preferably  the  use  of  an  auto- 
matic tool  grinder. 

Relative  Importance  of  the  Elements  Affecting  the 

Cutting  Speed. 

The  cutting  speed  of  a  tool  is  directly  dependent  upon  the 

following   elements.     The   order   in    which    the   elements    are 

given  indicates  their  relative  effect  in  modifying  the  cutting 


CLEAHANCa 
BACK  SLOPE  8' 
SIDE  SLOPE 


Fig.  14. 
for 

speed,  and  in  order  to  compare  them,  we  have  written  in  each 
case  figures  which  represent,  broadly  speaking,  the  ratio  be- 
tween the  lower  and  higher  limits  of  speed  as  affected  by  each 
element. 

A.  The  quality  of  the  metal  which  is  to  be  cut,  i.e.,  its  hard- 
ness or  other  qualities  which  affect  the  cutting  speed.     Pro- 
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portion  is  as  1  in  the  case  of  semi-hardened  steel  or  chilled 
iron  to  100  in  the  case  of  very  soft  low-carbon  steel. 

B.  The  chemical  composition  of  the  steel  from  -which  the 
tool  is  made,  and  the  heat  treatment  of  the  tool.  Proportion 
is  as  1  in  tools  made  from  tempered  carbon  steel  to  T  in  the 
best  high-speed  tools. 

C.  The  thickness  of  the  shaving;  or,  the  thickness  of  the 
spiral  strip  or  band  of  metal  which  is  to  be  removed  by  the 
tool,  measured  while  the  metal  retains  its  original  density; 
not  the  thickness  of  the  actual  shaving,  the  metal  of  which 
has  become  partly  disintegrated.  Proportion  is  as  1  with 
thickness  of  shaving  3-16  of  an  inch  to  SU'  with  thickness  of 
shaving  1-64  of  an  inch. 

D.  The   shape   or  contour   of  the   cutting  edge  of  the  tool. 


Advantages  of  Bound-nosed  Tools. 
With  round-nose  tools,  as  the  depth  of  cut  becomes  more 
shallow,  there  is  a  greater  increase  in  the  cutting  speed  than 
in  the  case  of  tools  having  straight-line  cutting  edges,  because 
with  a  round-nosed  tool  the  thickness  of  the  shaving  becomes 
thinner  and  thinner  as  the  extreme  nose  of  the  tool  is  ap- 
proached. In  the  case  of  round-nosed  tools,  therefore,  when 
the  depth  of  the  cut  is  diminished,  the  cutting  speed  is  in- 
creased for  two  entirely  different  reasons: 

A.  Because  the  chip  bears  upon  a  smaller  portion  of  the  cut- 
ting edge  of  the  tool. 

B.  Because  the  average  thickness  of  the  chip  which  is  being 


Figs.  16,  17  and  18.    Standard  Sizes  of  Tools. 


chiefly  because  of  the  effect  which  it  has  upon  the  thickness 
of  the  shaving.  Proportion  is  as  1  in  a  thread  tool  to  6  in  a 
broad-nosed  cutting  tool. 

-  E.  Whether  a  copious  stream  of  water  or  other  cooling  me- 
dium is  used  on  the  tool.  Proportion  is  as  1  for  tool  running 
dry  to  1.41  for  tool  cooled  by  a  copious  stream  of  water. 

F.  The  depth  of  the  cut;  or,  one-half  of  the  amount  by 
which  the  forging  or  casting  is  being  reduced  in  diameter  in 
turning.  Proportion  is  as  1  with  1.0  inch  depth  of  cut  to  1.36 
with  I'i  inch  depth  of  cut. 

G.  The  duration  of  the  cut;  i.e..  the  time  which  a  tool  must 
last  under  pressure  of  the  shaving  without  being  reground. 
Proportion  is  as  1  when  tool  is  to  be  ground  every  IV2  hour 
to  1.207  when  tool  is  to  be  ground  every  20  minutes. 

H.  The  lip  and  clearance  angles  of  the  tool.  Proportion  is 
as  1  with  lip  angle  of  68  degrees  to  1.023  with  lip  angle  of 
Gl  degrees. 

J.  The  elasticity  of  the  work  and  of  the  tool  on  account  of 
producing  chatter.  Proportion  is  as  1  with  tool  chattering  to 
1.15  with  tool  running  smoothly. 

The  quality  of  the  metal  which  is  to  be  cut  is,  generally 
speaking,  beyond  the  control  of  those  who  are  in  charge  of  the 
machine  shop,  and,  in  fact,  in  most  cases  the  choice  of  the 


removed  is  thinner  in  the  case  of  round-nosed  tools  with  a 
shallow  depth  of  cut  than  it  is  with  the  deeper  cuts. 

Object  of  having  the  Cutting  Edge  of  Tools  Curved. 
A  tool  whose  cutting  edge  forms  a  curved  line  of  necessity 
removes  a  shaving  which  varies  in  its  thickness  at  all  parts. 
The  only  type  of  tool  which  can  remove  a  shaving  of  uniform 
thickness  is  one  with  a  straight-line  cutting  edge.  The  object 
in  having  the  line  of  the  cutting  edge  of  a  roughing  tool 
curved  as  that  part  of  the  cutting  edge  which  does  the  finish- 
ing is  approached,  is  to  thin  down  the  shaving  at  this  point 
to  such  an  extent  as  will  insure  the  finishing  part  of  the  tool 
remaining  sharp  and  uninjured'  even  though  the  main  por- 
tion of  the  cutting  edge  may  have  been  ruined  through  over- 
heating or  from  some  other  cause. 

Advantages  and  Disadvantages  of  Broad-nosed  Tools. 
Upon  appreciating  the  increase  in  the  cutting  speed  obtained 
through  thinning  down  the  shaving,  as  shown  in  our  experi- 
ments  with    straight   cutting   edge   tools,   the  tools   shown   in 


Figs.  19,  20  and  21.    Standard  S; 


hardness  of  metals  to  be  used  in  forgings  or  castings  will 
hinge  upon  other  considerations  which  are  of  greater  impor- 
tance than  the  cost  of  machining  them.  The  chemical  com- 
position of  the  steel  from  which  the  tool  is  made  and  the 
heat  treatment  of  the  tool  will,  of  course,  receive  the  most 
careful  consideration  in  the  adoption  of  a  standard  tool.  No 
shop,  however,  can  now  afford  to  use  other  than  the  "high- 
speed tools,"  and  there  are  so  many  makes  of  good  tool  steels, 
which,  after  being  forced  into  tools  and  heated  to  the  melting 
point  according  to  the  Taylor-WTiite  process,  will  run  at  about 
the  same  high  cutting  speeds,  that  it  is  of  comparatively  small 
moment  which  particular  make  of  high-speed  steels  Is  adopted. 


Figs.  22,  23  and  25  were  made,  and  used  on  roughing  work  for 
years  in  the  a^e  lathes  of  the  Midvale  Steel  Company.  The 
gain  in  cutting  speed  of  these  standard  broad  nosed  tools 
over  our  standard  round-nosed  tools,  shown  in  Figs.  14  and 
15,  is  in  the  ratio  of  1.30  :  1.  This  general  shape  of  tool 
continues  to  be  extensively  used,  but  it  is  subject  to  the  dis- 
advantage that  it  is  likely  to  cause  the  work  to  chatter,  and 
so  leave  a  more  or  less  irregular  finish.  Were  it  not  for  this 
difficulty,  added  to  the 'fact  that  our  standard  round-nosed 
tool  has  a  greater  all-round  adaptability  and  convenience,  the 
tools  illustrated  in  Figs.  22,  23,  and  25,  would  undoubtedly  be 
the  proper  shapes  for  shop  standards. 
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Small  Radius  of  Curvature  Tends  to  Lessen  Chatter. 
Since  the  thickness  of  the  shaving  is  uniform  with  straight 
edge  tools,  it  is  evident  that  the  period  of  high  pressure  will 
arrive  at  all  points  along  the  cutting  edge  of  this  tool  at 
the  same  instant  and  will  be  followed  an  instant  later  hy  a 
corresponding  period  of  low  pressure;  and  that  when  these 
periods  of  maximum  and  minimum  pressure  approximately 
correspond  to,  or  synchronize  with,  the  natural  periods  of  vi- 
bration either  in  the  forging,  the  tool,  the  tool  support,  or 
in  any  part  of  the  driving  mechanism  of  the  machine,  there 
will  be  a  resultant  chatter  in  the  work.  On  the  other  hand, 
in  the  case  of  tools  with  curved  cutting  edges,  the  thickness 
of  the  shaving  varies  at  all  points  along  the  cutting  edge. 
From  this  fact,  coupled  with  Dr.  Nicolson's  experiments,  it  is 
obvious  that  when  the  highest  pressure  corrresponding  to  one 
thickness  of  shaving  along  a  curved  cutting  edge  is  reached, 
the  lowest  pressure  which  corresponds  to  another  thickness 
of  shaving  at  another  part  of  the  cutting  edge  is  likely  to 
occur  at  about  the  same  time,  and  that  therefore  variations 
up  and  down  in  pressure  at  different  parts  of  the  curve  will 
balance  or  compensate  one  for  the  other.  It  is  evident,  more- 
over, that  at  no  one  period  of  time  can  the  wave  of  high  pres- 
sure or  low  pressure  extend  along  the  whole  length  of  the 
curved  cutting  edge. 


tool  could  be  completely  resharpened.  On  the  other  hand, 
it  is  clear  that  if  the  tool  were  to  be  ground  on  its  clearance 
flank  alone,  a  much  larger  amount  of  metal  must  be  ground 
off  before  entirely  restoring  the  line  of  the  cutting  edge. 
This  shows  that  for  economy  tools  must  be  ground  both  upon 
their  lip  and  clearance  surfaces. 

In  many  shops  the  practice  still  prevails  of  merely  cut- 
ting a  piece  of  the  proper  length  from  a  bar  of  steel  and 
grinding  the  curve  or  outline  of  the  cutting  edge  at  the  same 
level  as  the  top  of  the  tool,  as  shown  in  Figs.  24  and  28. 
This  entails  the  minimum  cost  for  dressing,  but  makes  the 
grinding  very  expensive,  since  the  lip  surface  must  be  ground 
down  into  the  solid  bar  of  steel,  thus  bringing  the  corner  of 
the  grindstone  or  emery  wheel  at  once  into  action  and  keeping 
it  continually  at  work.  This  quickly  rounds  over  the  corner 
of  the  stone,  and  necessitates  its  frequent  truing  up,  thus  in- 
creasing the  cost  of  grinding,  both  owing  to  the  waste  of  the 
stone  and  the  time  required  to  keep  it  in  order;  and  it  also 
leaves  the  face  of  the  grindstone  high  in  the  center  most  of 
the  time,  and  unfit  for  accurate  work.  As  far  as  possible, 
then,  the  shape  of  standard  cutting  tools  should  be  such  as 
to  call  for  little  or  no  grinding  in  which  the  corner  of  the 
emery  wheel  does  much  work.  With  the  type  of  tool  illus- 
trated in  Fig.  26,  also,  comparatively  few  grindings  will  make 


Figs.  22  and  23.   Examples  of  Bro:td-QOsed  Tools. 


Pig.  25.    Example  of  Broad-nosed  Tool. 
Combined  Cost  of  Forging  and  Grinding  Considered. 

In  adopting  the  general  shape  or  conformation  of  a  tool 
(we  do  not  here  refer  to  the  curve  of  the  cutting  edge),  the 
most  important  consideration  is  that  of  selecting  a  shape 
with  which  the  largest  amount  of  work  can  be  done  for  the 
smallest  combined  cost  of  forging  or  dressing  and  grinding, 
and  the  dressing  is  much  the  more  expensive  of  these  two 
operations.  It  is,  therefore,  of  paramount  importance  to  so 
design  the  tool  that  it  can  be  ground: 

a.  The  greatest  number  of  times  with  a  single  dressing; 

6.  With  the  smallest  cost  each  time  it  is  ground. 

Modern  high-speed  tools  when  run  at  economical  speeds  are 
Injured  much  more  upon  the  lip  surface  than  upon  the  clear- 
ance flank.  Therefore,  at  each  grinding  a  larger  amount  of 
metal  must  be  ground  away  from  the  lip  surface  than  from 
the  clearance  flank;  and  yet  in  many  cases  the  clearance 
flank  will  be  more  or  less  injured  (rubbed  or  scraped  away) 
below  the  cutting  edge,  and  it  therefore  becomes  necessary, 
for  maximum  economy,'  in  practical  use,  to  grind  roughing 
tools  both  upon  their  lip  and  their  clearance  surfaces. 

In  Fig.  8  (February  issue)  is  shown  the  typical  wear  on  a 
tool  which  has  been  run  at  an  economical  speed.  This  tool 
has  been  guttered  out  on  the  lip  surface  and  also  slightly 
rubbed  away  on  its  clearance  flank.  It  is  evident  that  if  It 
were  ground  on  the  lip  surface  alone  a  considerable  amount 
"If  the  metal  would  be  wasted  before  the  cutting  edge  of  the 


Figs.  26  and  27.    Incorrectly  Dressed  Tools. 

a  deep  depression  in  the  body  of  the  tool,  as  shown  in  the 
lower  view  of  Fig.  27,  and  this  depression  will,  of  course,  be 
greater  the  steeper  the  back  slope  of  the  lip  surface  of  the 
tool. 

To  avoid  these  difficulties,  perhaps  the  larger  number  of 
well-managed  machine  shops  in  this  country  have  adopted  a 
type  for  dressing  their  tools  in  which  the  front  of  the  tool  is 
forged  slightly  above  the  level  of  the  tool,  as  shown  in  the 
lower  view  of  Fig.  24  and  in  the  middle  view  of  Fig.  27.  This 
type  of  tool  dressing  is  done  in  each  of  the  following  ways: 

A.  By  laying  the  tool  on  its  side  and  slightly  flattening  its 
nose  by  striking  it  with  a  sledge,  thus  narrowing  the  nose 
of  the  tool  and  at  the  same  time  raising  it  slightly  above  the 
level  of  the  top  of  the  tool. 

B.  By  cutting  off  the  clearance  flank  of  the  tool  at  a  larger 
angle  than  is  demanded  for  clearance,  and  then  slightly  turn- 
ing up  the  cutting  edge  of  the  tool  through  sledging  upon 
the  clearance  flank  while  the  tool  is  held  upon  the  edge  of 
the  anvil  with  its  shank  below  the  level  of  the  anvil. 

The  objection  to  both  of  these  types  is  that  the  tools  require 
redressing  after  being  ground  a  comparatively  small  number 
of  times,  and  that  when  redressed  in  many  cases  the  whole 
nose  of  the  tool  is  cut  off  and  thrown  away.  This  waste  of 
metal,  however,  is  of  much  less  consequence  than  the  fre- 
quency of  dressing.  With  the  first  of  these  types  of  tool  dress- 
ing the  tendency  is  to  make  the  nose  of  the  tool  too  thin, 
that  is,  having  too  small  a  radius  of  curvature,  and  thus  to 
furnish  a  tool  which  must  be  run  at  too  slow  a  cutting  speed. 
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HOBS  AND  DIB  TAPS. 

EBIK  OBERG.'J 

Hob  taps  are,  as  a  rule,  only  intended  for  final  finishing  or 
sizing  of  the  thread  in  dies.  For  this  reason  their  construc- 
tion differs  widely  from  that  of  ordinary  hand  taps.  They  are 
not  supposed  to  have  any  actual  cutting  to  do,  being  merely 
used  for  burring  a  thread  already  cut  with  ordinary  taps. 
Straight  hob  taps  are  not  relieved  at  all  whether  on  the  top 
or  in  the  angle  of  the  parallel  portion  of  the  thread.  Two  or 
at  most  three  threads,  however,  are  chamfered  at  the  point  of 
the  tap,  and  these  chamfered  threads  are  relieved  on  the  top 
of  the  thread  the  same  as  ordinary  hand  taps.  A  taper  hob, 
of  course,  should  be  slightly  relieved  on  the  top  as  well  as  in 
the  angle  of  the  thread.  The  flutes  of  a  hob  tap  constitute  the 
essential  difference  of  this  tap  from  the  hand  tap.  The  num- 
ber of  the  flutes  is  greater  and  the  cutters  used  are  usually 
regular  angular  cutters  of  50  degrees  inclusive  angle,  25  de- 
grees on  each  side.  They  should  have  a  very  slight  round 
joining  the  angular  sides.  The  dimensions  of  ordinary  hob 
taps  are  made  the  same  as  for  regular  hand  taps.  These  were 
given  in  the  supplement  to  the  January  issue  of  Machinekt 
and  the  only  additional  information,  therefore,  is  the  number 
of  the  flutes.  These  will  be  found  from  the  table  of  Sellers 
hobs  in  the  supplement,  the  number  of  flutes  being  made  the 
same  for  these  latter  hobs  as  for  regular  ones. 

The  Sellers'  hobs  are  a  special  kind  of  hob  taps  differfng 
from  the  ordinary  hob  tap  therein  that  they  are  provided  with 
a  guide  at  a  point  of  the  thread.  The  diameter  of  this  guide  or 
pilot  is  given  in  the  table  in  the  supplement  according  to  the 
ordinary  method  in  practice.  The  other  dimensions  are  given 
approximately  according  to  formulas  below  in  which: 

D  =  diameter  of  hob, 

A  — total  length  of  the  hob, 

B=i  length  of  the  pilot, 

C  =  length  of  the  thread, 

£=:  length  of  the  shank, 

G  ^=  the  size  of  the  square,  and 

H  =  the  length  of  the  square. 
Formulas  for  hobs  up  to  2  inches  in  diameter  are: 

A  =  5%D+  3%, 

5D 

B  = +%, 

2 


5D 


■+%, 


3D +  17 


0=:%  X  diameter  of  shank, 
3D  +  5 


8 

For 

sizes 

of  Sellers'  hobs,  2 

inches 

in 

diameter 

and 

more 

use  the  formulas: 

A  = 

3%D  +  7%, 

B  = 

3D 

+  2%, 

2 

C  = 

ET  — ■ 

3D 

+  2%, 

2 

3D +  17 

G=  %  X  diameter  of  shank, 
3D  +  5 

H  —  ^ . 

8 

The  diameter  of  the  shank  should  be  made  about  l-64th 
smaller  than  the  diameter  of  the  root  of  the  thread.  The 
guide  or  pilot  should  always  be  hardened  and  ground. 

Die  taps  are  used  for  cutting  the  thread  in  the  die  in  one 
single  operation  from  the  blank  and  are  supposed  to  be  fol- 
lowed by  the  hob  tap.  The  die  tap  is  provided  with  a  long 
chaihfer  portion  and  a  short  straight  or  parallel  thread.  It 
to  be  followed  by  a  hob  tap.   the  parallel  portion   should  be 


slightly  under  the  standard  size  so  as  to  leave  enough  metal 
for  the  hob  tap  to  remove  to  insure  the  correct  size  of  the  die. 
Thfs  difference  in  size  should  be  not  only  on  the  top  of  the 
thread  but  in  the  angle  of  the  thread  as  well,  so  that  any 
inaccuracy  in  the  lead  of  the  thread  may  be  taken  care  of.  On 
the  other  hand  it  must  be  remembered  that  the  difference 
must  be  very  slight,  as  the  hob  cannot  remove  very  much 
stock,  having  a  very  short  chamfer  and  very  small  chip  room 
for  the  stock  removed.  If  this  is  not  taken  into  consideration 
the  dies  may  be  injured  in  the  sizing  operation.  It  may  not 
be  out  of  the  way  to  point  out  that  one  should  never  try  to 
cut  the  full  thread  in  the  die  with  a  hob  as  this  is  purely 
impossible  if  any  satisfactory  results  whatever  are  expected. 
It  probably  seems  unnecessary  to  mention,  but  the  writer 
knows  of  cases  where  persons,  supposedly  well-informed  as  to 
the  use  of  tools,  have  bought  hob  taps  for  the  purpose  of  cut- 
ting dies  with  these  taps  in  one  operation,  and  after  having 
met  with  failure  in  accomplishing  this,  have  complained  that 
the  tools  supplied  were  not  satisfactory. 

Returning  to  die  taps  we  may  say  that  they  are  very  similar 
to  machine  taps  and  are  made  almost  exactly  in  the  same 
way.  The  flutes  are  cut  with  the  same  fluting  cutters  as  used 
for  machine  taps.  The  die  taps  are  relieved  both  on  the  top 
of  the  thread  and  in  the  angle  of  the  thread  on  the  chamfered 
portion,  and  they  are  threaded  on  a  taper  for  a  short  distance 
from  the  point  of  the  tap  the  same  as  machine  taps.  On  the 
end  of  the  die  tap  a  straight  pilot  may  be  provided  with  ad- 
vantage. Thfs  will  help  in  guiding  the  tap  straight  when 
starting  the  thread.  Some  manufacturers  do  not  provide  their 
taps  with  a  straight  pilot  on  the  end,  simply  chamfering  it  all 
the  way  down  to  the  point,  but  make  the  diameter  of  point 
below  the  root  diameter  of  the  thread  for  a  distance  equiva- 
lent to  the  length  of  the  guide.  This,  of  course,  serves  no 
other  purpose  than  to  aid  in  facilitating  the  point  of  the  tap 
to  easily  enter  the  hole  in  the  die  blank  and  does  in  no  way 
guide  or  start  the  tap  straight.  When  these  taps  are  to  be 
used  for  threading  dies  which  have  already  been  provided 
with  clearance  holes,  they  should  be  fluted  with  somewhat 
narrower  flutes  than  otherwise,  leaving  the  lands  fairly  wide, 
and  preferably  be  given  a  greater  number  of  flutes  than  nor- 
mally. This  will  permit  the  tap  to  pass  through  the  die  with- 
out deviating  from  its  true  course.  In  the  supplement  will  be 
found  a  table  giving  complete  dimensions  for  these  taps.  The 
dimensions  are  figured  from  the  formulas  below.  In  these 
formulas: 

D  =:  diameter  of  the  thread. 

A  =  total  length  of  die  tap. 

B  =  length  of  the  thread, 

C  =  length  of  the  shank, 

S  =  length  of  the  straight  thread, 

F  =  length  of  the  pilot, 

<?  =  size  of  the  square,  and 

H  =  length  of  the  square. 
For  diameters  below  2^,  inches  the  following  formulas  are 
used: 

A  =  5%D  +  3%, 

J?  =  4%D  +  1%, 

C  =  iyoD  +  2, 

E  =  D. 

G  =:  %  X  the  diameter  of  shank, 
fl-=%D  +  7/16. 
For  sizes  2i4   inches  and  larger  the  following  formulas  are 
used : 

A  =  3y2D  +  9%, 
B  =  2D  +  T%, 
C  —  lVnD  +  2, 
E  =  D, 

f=v:d  — %, 

G  =:  %  X  diameter  of  the  shank. 

It  must  be  plainly  understood  that  the  formulas  given  are 
for  guidance  only,  and  that  no  hard  and  fast  rule  could  be 
made  in  regard  to  the  dimensions.  Formulas  are  given  for  so 
insignificant  a  dimension  as  the  length  of  the  squared  portion 
of  the  shank  only  in  order  to  facilitate  a  systematic  arrange- 
ment of  the  values  in  the  tables  in  the  supplement. 
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GRINDING  CRANKSHAFTS-FOUNDATIONS 
FOR  MACHINE  TOOLS. 

A  recent  visit  to  the  shops  of  the  Nortoii  Grinding  Co., 
Worcester,  Mass.,  discovered  that  concern  in  the  same  condi- 
tion as  are  practically  all  the  American  machine  tool  builders 
at  the  present  time — busy.  The  foundations  for  an  extensive 
addition  to  the  present  shop,  nearly  doubling  its  capacity, 
have  been  laid,  and  the  building  will  be  erected  in  the  spring. 
Not  content  with  building  grinding  machines  alone,  they  have 
equipped  a  special  department  for  grinding  automobile  crank- 
shafts, which,  we  Infer,  is  not  only  profitable  in  itself  but  is 
an  excellent  educator  in  demonstrating  the  possibilities  of 
the  grinding  machine  in  a  field  comparatively  new.  The 
accompanying  Fig.  1  shows  this  department  and  will  give  an 
idea  of  the  extent  of  the  worlc  now  being  carried  on.  About 
1,000  crankshafts,  mostly  of  4-throw,  but  some  of  6-throw  type, 


The  crankshafts  come  to  the  shop  in  the  rough  drop  forged 
form.  They  are  first  centered  and  then  are  rough  ground. 
It  is  not  seldom  that  it  happens  that  the  amount  of  the  metal 
that  must  be  removed  is  such  as  to  mean  a  reduction  in  diam- 
eter of  3/16  or  even  V4,  inch.  The  work  is  not  traversed  when 
grinding  pins  and  bearings;  the  wheel  attacks  the  material, 
the  full  width  of  the  crankpin,  rough  grinding  it  in  from 
four  to  five  minutes.  After  being  rough  ground  the  crank- 
shafts are  taken  to  a  lathe  and  the  fillets  are  rough  turned 
with  a  lathe  tool,  as  it  has  not  been  found  economical  or  good 
practice  to  attempt  to  grind  the  fillets  on  the  grinding  ma- 
chine. After  the  fillets  are  rough  turned  the  cranks  are  re- 
turned to  the  grinding  machine  for  finish  grinding,  after 
which  the  fillets  are  finish  turned  again  on  the  lathe.  The 
inspection  Is  very  rigid  and  In  the  case  when  long  shafts  are 
tested  It  has  been  found  to  be  necessary  to  test  in  a  vertical 
position  on  account  of  the  slight  deflection  of  the  shaft  due  to 


Automobile  Crankshaft  Grinding  Department,  Norton  Grinding  Co. 


as  Will  be  noted  in  the  foreground,  were  in  this  department 
at  the  time  the  photograph  was  taken,  and  the  weekly  pro- 
duction of  finished  pieces  was  125.  A  considerable  number  of 
the  leading  automobile  builders  have  found  that  the  making 
of  an  accurate  crankshaft  is  such  a  difficult  and  costly  propo- 
sition that  they  have  very  gladly  given  over  to  the  Norton 
Grinding  Co.  contracts  for  finishing  crankshafts  from  drop 
forgings.  under  guarantee  to  come  within  certain  close  limits 
for  length  of  throw,  parallelism  of  crankpins,  alignment  of 
shaft  bearings,  general  finish,  etc.  The  grinding  machine  is 
a  tool  capable  of  the  most  accurate  work  as  all  of  us  very 
well  know  who  are  at  all  familiar  with  general  machine  shop 
practice,  but  that  it  is  also  a  machine  capable  of  removing 
large  amounts  of  stock  in  a  very  short  time  under  conditions 
that  make  the  operation  of  ordinary  cutting  tools  very  diffi- 
cult. Is  not  so  well-known  as  it  should  be. 


its  own  weight  when  suspended  at  the  two  outermost  bearings. 
An  interesting  fact  developed  in  this  work  where  so  many 
different  designs  of  crankshafts  are  being  machined,  is  that 
those  on  which  it  is  unnecessary  to  break  the  scale  on  the 
crank  webs,  give  by  far  the  least  trouble  in  getting  accurate 
alignment,  and  where  the  webs  are  inclined  at  an  obtuse  angle 
to  the  crankpin  the  conditions  are  still  more  favorable. 

That  this  department  is  net  only  profitable  as  a  producer 
of  finished  crankshafts,  but  Is  an  effective  object  lesson  In 
showing  manufacturers  what  the  actual  possibilities  of  the 
grinding  machine  really  are,  is  obvious  to  anyone  who  has- 
visited  the  shop,  seen  the  work  and  learned  what  the  cost  of 
producing  finished  crankshafts  is.  We  will  not  give  here  the 
figures,  but  the  cost  is  a  sum  so  small  as  to  appear  ridicu- 
lous to  one  who  has  only  followed  the  older  methods.  While 
some  of  the  other  finished  work  that  is  kept  in  the  shop  for 
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show  purijoses  is  of  much  interest,  as  for  example,  ground 
locomotive  piston  rods,  rolls  for  flour  mills  and  rolling  mills, 
huge  sections  of  steel  pipe,  ground  and  unground  to  show  the 
rough  turning  preparatory  to  grinding,  and  other  large  work 
guaranteed  to  be  parallel,  within  a  limit  of  ^0.001  inch  in  a 
length  of  S  or  10  feet,  the  crankshaft  grinding  department  is 
in  itself  a  live  embodiment  of  possibilities  that  the  others 
cannot  so  effectively  show. 

At  the  time  of  the  writer's  visit  Mr.  Norton  was  putting 
down  foundations,  of  much  practical  value,  for  a  large  planer 
and  milling  machine,  two  views  of  which  are  shown  in  Figs. 
3  and  4.  The  interesting  features  of  this  foundation  are  the 
method  in  which  it  was  built  up  and  the  adjusting  plate  used 
under  the  planer  feet  for  getting  an  absolutely  level  bearing 
at  all  points.  While  adjusting  sole  plates  for  planers  are  by 
no  means  new  they  have  generally  been  made  quite  inadequate 
for  the  purpose  required.  This  plate  shown  in  Fig.  2  is  com- 
posed of  three  parts.  The  base  is  a  heavy  casting,  truss  ribbed 
on  the  bottom,  and  tapped  at  the  four  corners  for  the  leveling 
screws;  it  is  made  with  two  parallel  ledges  at  opposite  sides 
in  which  are  tapped  holes  for  the  two  adjusting  screws.  In 
the  center  of  the  base  is  a  boss  with  an  inclined  top  on  which 
is  laid  a  wedge,  this  being  located  directly  between  the  two 
adjusting  screws.  On  top  of  the  wedge  is  the  actual  sole  plate 
so  far  as  the  machine  tool  is  concerned.  Both  upper  and  lower 
surfaces  of  the  top  plate,  and  the  upper  side  of  the  wedge 
are  planed.  A  spline  and  groove  are  also  planed  in  the  sole 
plate  and  wedge  for  guidance. 

Fig.  3  shows  a  planer  foundation  partly  constructed,  on 
which  eight  of  these  adjusting  plates  are  set  preparatory  to 
filling  in  the  foundation  with  concrete,  flush  with  the  top  of 


Fig.  a.    Adjusting  Plate  for  Machine  Tool  Foundations. 

the  sole  plate.  The  foundation  is  of  solid  concrete  5  feet  deep, 
and  is  one  monolithic  piece  the  entire  length.  It  is  first  built 
up  to  within  8  or  10  inches  of  the  floor  and  then  the  adjusting 
plates  are  set  and  each  leveled  by  the  four  leveling  screws. 
By  adjusting  these  screws  the  top  plates  are  all  made  level 
and  all  are  brought  exactly  into  the  same  plane;  this  condi- 
tion is  carefully  tested  with  a  15-foot  Brown  &  Sharpe  straight- 
edge. Tissue  paper  is  used  under  the  straightedge  to  test  the 
plates  at  all  points,  crosswise,  lengthwise  and  diagonally. 

After  being  leveled  in  this  manner  the  foundation  is  filled 
in  to  the  floor  level  as  shown  in  Fig.  4.  This  view  shows  a 
completed  foundation  made  in  the  above  manner  for  a  Bea- 
man  &  Smith  milling  machine,  and  includes  twelve  of  the 
adjusting  plates.  The  adjusting  screws  are  barely  visible  in 
the  halftone  but  the  pockets  left  for  a  wrench  are  plainly 
shown.  After  the  machine  is  in  place  and  leveled,  the  pockets 
are  covered  with  small  castings  which  keep  out  chips  and 
dirt.  These  adjusting  plates  are  intended  not  only  for  ob- 
taining correct  original  alignment  of  the  machine,  but  are 
also  to  be  used  whenever  it  is  found  that  there  is  the  slight- 
est inaccuracy  in  the  work  produced.  It  is  entirely  possible 
with  these  adjusting  plates  to  spring  a  milling  machine  or 
planer  bed  so  as  to  make  it  plane  or  mill  true  at  any  time, 
whether  the  machine  be  new  or  considerably  worn.  With 
planers  set  on  such  a  foundation  it  is  easy  to  turn  out  work 
that  is  dead  straight  and  on  which  there  will  be  needed  the 
minimum  of  scraping  and  other  corrective  work. 

In  this  connection  it  is  of  interest  to  note  that  Mr.  Norton 
has  found  it  unnecessary  to  bolt  a  planer  to  the  foundation 
at  all.     It  is  the  practice  to  drill  one   or  more  pairs  of  the 


adjusting  plates  and  put  in  a  half-inch  pin  at  either  side  on 
one  or  more  pairs  of  the  planer  feet  to  prevent  the  planer 
from  sliding  endwise,  but  it  has  been  found  in  those  cases 
where  the  pins  did  not  touch  the  planer,  when  first  put  down, 
that  the  planer  has  never  moved  enough  to  cause  them  to 
touch.  Inasmuch  as  it  has  been  customary  to  bolt  planers 
down  this  is  valuable  experience.     Mr.   Norton   believes  that 


a  modern  planer  that  is  heavy  enough  to  be  of  real  service 
cannot  be  moved  by  any  reversal  of  the  table,  and  that  the 
foundation  should  be  one  that  supports,  but  not  one  necessari- 
ly to  hold  a  machine  tool  down.  The  company  is  putting 
down  all  their  foundations  on  this  plan,  and  although  the 
original  investment  is  considerable  they  believe  that  It  is 
warranted  on  account  of  saving  a  large  percentage  of  the 
scraping  ordinarily  necessary.  To  illustrate,  they  have  a 
36  X  36  X  18-foot  planer  placed  on  such  a  foundation  which 
was  leveled  as  described.  After  the  table  had  been  planed 
after  a  year's  use,  tests  made  with  the  15-foot  Brown  &  Sharpe 
straightedge  on  the  table  with  tissue  paper  under  either  end 
and  under  the  center  showed  that  the  table-  was  accurate 
at  whatever  position  along  the  bed  of  the  planer  it 
was  placed.  Mr.  Norton  suggests  that,  if  any  of  our  readers 
have  doubts  about  this  being  a  not  unusual  condition,  let  them 
try  it  on  an  average  planer  as  set  up  in  most  of  our  manu- 
facturing plants  and  find  what  the  results  are.  In  all  prob- 
ability they  will  be  greatly  surprised  at  the  inaccuracy  found, 
and  the  differences  at  various  points  on  the  bed.  By  making 
the  foundation  in  one  solid  piece  of  concrete  and  using  the 
leveling  arrangement  described,  it  is  a  matter  of  everyday  oc- 
currence  to   plane   work   to   a    degree   of   accuracy   that  was 


formerly  considered  entirely  impossible.  Inasmuch  as  the 
accuracy  of  planed  surfaces  Is  so  vital  to  the  success  of  the 
grinding  machine,  we  may  well  believe  that  Mr.  Norton's  ma- 
chine foundations  represent  another  step  in  the  advancement 
of  machine  tool  practice. 
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VISIT  TO  THE  EXPOSITION  OP  SAFETY 
APPLIANCES. 
When  the  writer  entered  the  space  allotted  to  the  safety 
appliance  e.xposition  in  the  Museum  of  Natural  History,  the 
first  thing  that  struck  him  was  a  young  man  who  was  anxious 
to  explain  the  merits  of  the  Monarch  engine  stop.  Ttie  young 
man  was  interesting  and  the  listener  was  interested,  so  they 
went  together  to  the  booth  where  the  apparatus  was  installed 
and  examined  the  system.  While  the  general  principle  of  the 
device  was  familiar  enough,  a  number  of  little  incidental  safe- 
guards were  brought  out  in  the  demonstration,  all  tending 
to  show  how  much  thought  and  care  had  been  given  to  mak- 
ing its  operation  as  sure  as  anything  mortal  can  be.  For  in- 
stance, the  automatic  closing  device  is  attached  to  the  same 
valve  the  engineer  has  to  use  every  time  he  starts  and  stops 
the  engine,  and  is  thus  fairly  assured  to  be  in  good  work- 
ing order.     A  circuit  breaker  is  thrown  open  to  disconnect  a 


.;  .,  ,frfY  DEVICES,  J 

or 


direct-connected  generator  when  it  is  operating  in  multiple 
with  others,  thus  obviating  the  danger  of  having  the  dynamo 
act  as  a  motor.  The  various  push  buttons  which  may  be 
located  around  the  shop,  and  the  speed  limit  device  which  is 
directly  attached  to  the  main  shaft,  are  all  connected  by  a 
double  circuit  mechanism  in  such  a  way  as  to  require  the 
breaking  of  three  out  of  four  wires  to  prevent  its  action.  A 
testing  button  is  provided  which  throws  all  the  various  cir- 
cuits into  series  and  rings  a  buzzer  when  the  button  is  pressed. 
This  buzzer  is  wound  for  a  higher  resistance  than  the  whole 
of  the  rest  of  the  circuit  so  that  if  it  falls  to  respond,  thus 
Indicating  that  the  batteries  are  too  weak  to  operate  the  de- 
vice, they  will  still  be  strong  enough  for  two  or  three  days 
longer.  Before  he  left,  the  writer  felt  really  sorry  that  he 
did  not  own  an  engine  to  which  he  might  apply  one  of  these 
stop  devices.  Having  said  good-bye  to  the  young  man  and  bor- 
rowed his  pencil,  he  continued  his  tour  of  inspection,  care- 
fully refraining,  however,  owing  to  lack  of  time,  from  being 
drawn  into  further  conversation  with  other  demonstrators. 

There  were  a  number  of  manufacturers  represented  whose 
names  are  familiar  to  the  readers  of  Maciiinerv.  There  was 
a  Flather  shaper,  electrically  driven,  with  all  gearing  enclosed 
so  as  to  be  out  of  harm's  way.  The  Safety  Emery  Wheel  Co. 
of  Springfield,  Ohio,  showed  a  wheel  which  had  been  ruptured 
by  excessive  speed,  but  which  had  yet  held  together  instead 
of  throwing  itself  promiscuously  around  the  shop.  Another 
gear-driven  and  protected  machine  was  a  miller  shown  by  the 
Garvin  Machine  Co.  The  Norton  Grinding  Co.  exhibited  a 
stand  with  steel  guard  bands  surrounding  the  wheels.  The 
General  Electric  and  Westinghouse  Companies  showed  a  large 
number  of  photographs,  some  of  them  bearing  directly  and 
some  very  remotely  on  the  questions  under  consideration. 

Of  the  photographic  exhibits  made  by  well-known  firms,  one 
of  the  most  instructive  was  that  of  the  Brown  &  Sharpe  Mfg. 
Co.  Guards  covering  the  change  gears  of  lathes  in  their 
shops  were  illustrated  together  with  band  saw  guards,  ex- 
haust arrangements  for  grinders,  washroom  and  lavatory  fit- 
tings, etc.    One  drawing  called  attention  to  an  important  mat- 


ter in  the  arrangement  of  pulleys  on  the  countershaft.  It  was 
shown  that  the  space  between  the  pulley  and  the  hanger 
should  be  wider  than  the  belt,  so  that  if  it  runs  off  the  pulley 
there  will  be  no  danger  of  its  being  wedged  between  the  pul- 
ley and  the  hanger;  the  difiiculty  of  removing  a  belt  in  this 
condition  has  often  led  to  serious  accidents.  The  overhead 
cone  pulley  belt  shifter  with  which  their  shop  is  fitted  was 
also  illustrated. 

In  that  part  of  the  exhibition  devoted  to  models  and  com- 
mercial exhibits  were  a  number  of  devices  ranging  from  the 
serious,  through  the  hilarious,  to  the  pathetic.  Safety  gas 
burners  were  shown  which  would  shut  off  the  supply  of  gas 
if  the  light  were  accidentally  or  otherwise  blown  out,  respira- 
tors, goggles,  and  face  masks  for  workers  in  atmospheres 
charged  with  dust  and  in  positions  of  danger  from  hying  frag- 
ments; first  aid  cabinets  for  the  sick  and  injured;  fusible 
plugs  for  boilers;  lamps  which  could  be  turned  bottom  side 
up  without  disturbance  of  equanimity  on  the  part  of  the  lamp 
or  the  person  carrying  it,  and  so  on.  Most  of  these  are  of 
commercial  importance  and  thoroughly  practicable.  Some  of 
them  were  in  model  form  and  showed  crude  ideas  and  inex- 
perience in  practical  working  conditions  on  the  part  of  the 
inventor.  Verging  on  the  pathetic  was  the  exhibit  of  a  model 
of  a  street  car  fender;  it  was  applied  to  a  little  toy  car  which 
had  been  bought  at  some  children's  store.  The  fender  part 
of  it  had  been  made  painfully  and  clumsily,  evidently  by 
fingers  not  used  to  such  work,  but  anxious  to  express  the  idea 
with  which  the  mind  of  their  owner  was  charged.  Sad  to 
say,  there  was  nothing  new  or  original  in  the  device;  It  was 
merely  the  obvious  first  thought  of  an  inexperienced  Inventor. 

Perhaps  the  most  suggestive  part  of  the  whole  was  the  col- 
lection of  photographs  relating  to  the  exhibits  in  the  various 
"museums  of  security"  in  Europe.  The  institutions  at  Am- 
sterdam, Vienna,  and  Berlin,  were  especially  well  represented. 
A  wide  range  of  industries  is  represented  in  these  pictures; 
safety  stagings,  brakes,  gas  engine  starting  devices,  blankets 
for  rock  blasting,  belt  shifting  devices,  carboy  cases,  gage 
glass  guards,  barrel  skids,  etc.,  in  great  numbers- are  repre- 
sented by  pictures  from  full-sized  models.  In  the  Berlin 
exhibit  was  shown  a  picture  of  a  universal  grinding  machine, 
with  an  internal  attachment  at  work  and  an  exhauster  con- 
nected to  the  rear  end  of  the  work  spindle,  thus  drawing  the 
dust  back  through  the  spindle  and  out  of  the  w,iy  of  the 
operator.  It  was  interesting  to  note  that  the  machine  was 
evidently  one  of  those  built  by  the  Brown  &  Sharpe  Mfg.  Co. 

Various  devices  were  shown  for  making  press  work  less 
dangerous.  One  of  them,  for  instance,  had  the  die  enclosed 
by  a  case  with  a  sliding  door  in  front.  This  sliding  door  was 
attached  to  the  clutch  operating  lever  in  such  a  way  that 
when  the  clutch  was  thrown  in  the  door  was  closed.  When 
the  clutch  was  thrown  out  and  the  machine  stopped,  the  door 
was  opened.  Another  scheme  for  the  same  purpose,  but  per- 
mitting somewhat  more  rapid  operation,  was  one  which  re- 
quired the  pressure  of  both  hands  to  start  the  press  going,  one 
hand  being  applied  to  a  lever  on  one  side  of  the  machine  and 
the  other  hand  at  the  opposite  side.  This  also  made  it  cer- 
tain that  no  damage  could  be  done  to  the  fingers  of  the  op- 
erator. Of  course,  any  such  device  as  this  in  some  degree 
lessens  the  productive  capacity  of  the  machine  at  the  same 
time  it  increases  the  safety  of  its  operation.  The  owner  of 
much  a  machine  will,  In  applying  these  various  arrangements, 
striTte  a  balance  between  volume  of  production  and  safety  of 
operation.  The  point  at  which  he  will  draw  the  line  between 
the  practicable  and  the  impracticable  will  be  determined  by 
the  fierceness  of  the  competition  he  has  to  meet,  on  one  hand, 
and  his  humanitarian  instincts  on  the  other;  the  line  thus 
drawn  should  serve  as  a  reliable  index  of  the  progress,  both 
of  society  and  of  the   individual. 

The  fact  that  "museums  of  security"  are  recognized  and  per- 
manent institutions  in  Europe,  and  that  it  has  been  possible 
to  hold  even  a  temporary  exhibit  of  that  kinc  in  this  benighted 
country  are  encouraging  evidences  of  progress  in  a  direc- 
tion where  progress  is  much  to  be  desired.  It  is  saying  but 
little  to  say  that  this  exhibit,  made  under  the  auspices  of  the 
League  for  Social  Service,  has  served  a  useful  and  commenda- 
ble purpose. 
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A  METHOD  OP  CUTTING  LARGE  CAST 
IRON  GEARS. 
The  cut  herewith  shows  the  manner  in  which  two  cast  iron 
gears  were  cut  which  were  too  large  for  any  milling  machine 
in  the  shop.  The  gears  were  three  pitch  gears  having  72 
teeth,  the  width  of  the  gears  being  3  inches.  It  was  intended 
to  send  these  gears  to  another  shop  to  be  cut  when  it  was 
noted  that  the  table  of  the  Dill  slotter  in  our  shop  was  grad- 
uated into  360  degrees,  and  as  72  teeth  were  to  be  cut,  the  in- 
dexing for  each  tooth  would  equal  5  degrees.  The  two  gear 
blanks  were  then  mounted  together  upon  a  central  pivot  which 
projected  slightly  into  the  center  of  the  slotter  table.    A  high- 


Method  of  Cutting  Large  Cast  Iron  Gears. 

speed  steel  tool  was  filed  to  a  shape  slightly  smaller  than  the 
width  of  the  space  between  the  teeth,  and  as  nearly  to  the 
correct  shape  of  the  space  as  could  be  done  without  going  to 
too  much  expense.  This  tool  was  used  for  roughing  out  the 
space  between  the  teeth,  using  it  in  any  regular  slotter  bar 
tool-holder.  Then  having  a  regular  3-pitch  milling  cutter  on 
hand,  this  was  bolted  to  a  steel  bar  as  shown  in  the  cut.  A 
keyway  w-as  cut  in  the  hole  and  a  small  key  inserted  to  keep 
the  cutter  from  turning  around  upon  its  arbor.  A  finishing 
cut  was  then  taken  all  around  the  gears,  using  the  cutter  as  a 
finishing  tool,  the  indexing  being  done  carefully  by  moving 
the  slotter  table  5  degrees  for  every  tooth.  The  two  gears 
were  cut  in  this  manner  in  10^4  hours  from  the  time  they 
left  the  floor  until  they  reached  it  again.  I  consider  this  very 
good  time  under  the  circumstances,  only  slightly  more  than 
four  minutes  per  tooth.  The  gears  came  out  practically  per- 
fect. M.  H.  W. 


EVERY  TRIANGLE  IS  ISOSCELES. 
It  may  interest  some  of  the  readers  of  Machixert  to  know 
that  the  proof  given  by  R.  S.  in  the  December  issue,  as  well  as 
the  following  proof  that  every  triangle  is  isosceles,  may  be 


Every  Triangle  is  Isosceles. 

found  in  a  book  named  "Lewis  Carroll  Picture  Book,"  pub- 
lished a  good  many  years  ago.  The  proposition  that  every 
triangle  is  isosceles  is  proven  in  the  following  manner:     Let 


AB  C  be  any  triangle.  Bisect  the  line  B  C  at  D  and  from  D 
draw  a  line  at  right  angles  to  B  C.  Bisect  the  angle  B  AC. 
Let  the  bisector  of  angle  BAG  intersect  the  line  drawn  at 
right  angles  to  B  C  at  F.  Draw  FB  and  F  C,  and  from  F 
draw  F  G  and  F  S  at  right  angles  to  A  C  and  A  B.  Now,  the 
triangles  A  F  G  and  A  F  H  are  equal  because  they  have  line 
AF  in  common  and  the  angle  FGA  equal  to  the  angle  F H A, 
and  the  angle  H  A  F  equal  to  the  angle  G  A  F.  Thus  A  B 
equals  A  G  and  F H  equals  F G.  The  triangles  BD  F  and 
CDF  are  also  equal  because  the  line  B  F  is  common  to  both, 
BD  equals  DC  and  the  angle  FDB  equals  the  angle  FDC. 
Consequently  the  line  F  B  equals  the  line  F  C.  The  triangle 
BFH  is  further  equal  to  the  triangle  CFG  because  the  line 
B  F  has  been  proven  to  be  equal  to  F  C  and  F  H  to  be  equal  to 
F  G,  and  the  angle  BHF  is,  according  to  the  construction, 
equal  to  C  GF.  Thus,  the  line  B  H  equals  C  G.  "We  have  pre- 
viously proven  that  AH  equals  AG.  consequently  AH  -rHB 
^=AG  +  GC  and  A  B^=  A  C.  This  and  every  triangle  is  con- 
sequently isosceles.  A  great  many  mathematical  "proofs"  can 
be  made  in  a  similar  manner,  but  the  cause  for  the  fallacy 
is  apparent  to  the  thoughtful  observer.  T.  S.  B.\iley. 

Quincy.  Mass.  

HUMAN  NATURE  IN  TIME  CARDS. 
Most  of  us  are  interested,  more  or  less,  in  the  machine 
shop  and  the  men  we  find  there.  Most  of  us,  also,  have  at 
some  time  been  in  the  larger  shops,  and  are  familiar  with 
the  usual  factory  systems,  no  part  of  which  is  more  in  evi- 
dence than  the  time  card  method  of  recording  the  employe's 
work;  to  those  who  have  never  particularly  noticed,  it  is  sur- 
prising to  observe  the  amount  of  a  man's  character  and  gen- 
eral   make-up    which    he    unconsciously    records    on    his    own 


Human  Nature  in  Time  Cards. 

time  cards.  This  fact  is  very  apparent  to  the  clerks  and  time- 
keepers, but  nowhere  is  it  shown  to  the  average  person  as 
clearly  as  in  those  shops  having  a  rack,  with  individual  places 
for  the  men's  cards,  where  the  day's  record  for  each  man  is 
placed,  shoulder  to  shoulder  as  it  were,  with  his  shopmates'. 
In  such  places  the  time-card  rack  is  in  reality  a  bulletin  of 
the  character,  habits  and  disposition  of  every  man  in  that 
shop. 

Stand  up  near  the  time-card  rack  about  fifteen  minutea 
before  closing  time  some  night  and  notice  a  few  of  the  men,, 
their  time  cards  and  the  way  they  put  them  up.  The  first 
ones  up  are  usually  those  of  the  old  standbys,  who  have- 
worked  in  the  shop  for  years  and  whose  habits  are  as  regular 
as  clockwork,  always  there  when  the  whistle  blows,  and  ready 
for  work,  though  they  never  hurry,  and  they  put  up  their 
time  cards  in  a  matter-of-fact  way  at  the  same  time  every 
night.  With  them  life  is  merely  a  repetition,  day  after  day, 
and  their  time  cards  show  it  plainly — -always  there,  full  tim» 
every  day,  never  an  order  number  missing,  and,  incidentally, 
no  trouble  to  the  timekeeper. 
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Notice  this  fellow  coming  up  the  line,  stopping  to  watch 
what  someone  is  doing  now  and  then.  Now  he  is  putting  up 
his  time  card  and  looking  at  the  ones  all  around  his  at  the 
same  time,  in  an  inquisitive  sort  of  way.  He  is  just  the 
same  at  his  work — always  more  interested  in  what  the  others 
are  doing  than  in  what  he  is  doing  himself — and  that  is  the 
reason  for  most  of  his  many  mistakes. 

There  is  an  odd-looking  card  over  there — the  one  on  which 
the  wording  is  all  printed  out.  That  man  has  a  fad  for  letter- 
ing and  if  you  happen  around  some  noon  you  will  see  him 
putting  in  a  few  minutes  practising.  The  clerk  says  he  likes 
his  time  cards  because  they  are  so  easy  to  copy  off. 

The  one  just  under  it  looks  as  though  a  writing  teacher  or 
penmanship  expert  had  executed  it,  so  artistic  is  the  writing. 
You  won't  find  anything  awkward  looking  or  acting  about 
the  man  behind  that  signature,  and  he  takes  real  pride  in  the 
way  he  does  his  work,  and  especially  In  the  way  he  finishes  it. 

Look  up  here  in  this  corner  at  this  man's  time  card — neat 
and  clean — clearly  written  and  nothing  omitted;  it  doesn't 
look  as  though  it  had  been  lying  around  among  his  flies 
for  a  week  either.  Yes,  that  is  he  over  there  cleaning  up 
his  bench  and  getting  ready  to  go  home — he  matches  his  time 
cards  in  looks;  he  has  good  tools  and  plenty  of  them,  and 
knows  how  to  use  them;  his  work  is  first-class  and  his  name 


and  there  goes  the  boy  followed  by  the  rest  of  the  men  with 
the  old  standbys  bringing  up  in  the  rear. 

With  these  few  examples  we  have  observed  only  the  most 
striking  of  the  little  earmarks  which  show  up  the  man  whose 
labor  the  time  card  represents,  but  were  we  able  and  willing 
to  go  deeper  into  the  subject  or  even  beyond  to  the  study  of 
the  handwriting  itself  the  deductions  we  might  make  would 
lay  bare  human  nature  far  clearer  than  words  could  depict. 
Although  no  amount  of  argument  would  convince  the  man 
behind  of  the  truth  of  our  observations,  we  cannot  help  seeing 
it  and  yet,  after  all,  it  is  better  thus,  for  what  a  bitter  world 
it  would  be  if  "we  saw  ourselves  as  others  see  us!" 

Lynn,  Mass.  Chesteb  L.  Ltjcas. 

AUTOMATIC  REVERSING  MECHANISM  FOR 
GRINDING  MACHINE. 

The  problem  which  led  to  the  design  of  the  reversing  mech- 
anism shown  in  the  accompanying  cut  was  to  get  a  grinding 
machine  for  grinding  the  bores  of  cast  steel  car  wheels,  the 
bore  being  about  l^o  inch  diameter  and  larger.  Owing  to  the 
hardness  of  the  steel  used  in  the  wheels,  no  roughing  cut 
could  be  taken  before  the  grinding  operation.  This  necessi- 
tated that  sometimes  up  to  %  inch  on  the  diameter  had  to 
be  ground  out,  and  in  order  to  make  the  operating  cost  of  the 


Automatic  Reversing  Mechanism  for  Qrlndlng  Machine. 


is  well  up  on  the  rating  list;  he  takes  pride  in  his  work 
and  he  would  be  a  credit  to  any  shop. 

Here  is  his  direct  opposite  coming  up  the  aisle;  look  at  him 
slouching  along,  overalls  in  rags,  shoes  falling  off,  hair  un- 
•combed!  This  is  his  time  card — you  can't  mistake  it — the  oil- 
spotted  one  with  the  thumb  marks  that  would  put  to 
shame  the  Chinese  method  of  recording  criminals.  You  can't 
make  anything  out  of  his  hieroglyphics  but  the  time  clerk  has 
had  so  many  of  them  that  he  will  translate  them,  though  he 
may  have  to  go  down  to  see  him  in  the  morning;  he  usually 
does,  and  aL  the  same  time  he  will  see  that  absent-minded 
fellow  who  forgot  to  put  any  order  number  on  his  time  card. 
This  is  the  same  fellow  who  forgets  to  line  up  his  centers 
after  turning  tapers,  not  to  mention  the  borrowed  tools  he 
forgets  to  return. 

The  cards  are  most  all  up  now  but  by  the  blank  places  you 
can  see  there  are  one  or  two  more  to  come  unless  they  are 
absent.  This  apprentice  racing  down  the  line  is  last  nearly 
■every  night;  he  was  so  busy  cutting  those  threads  that  he 
foi-got  all  about  his  time  until  the  last  minute.  See  him  hus- 
tle his  tools  into  his  drawer  so  as  to  be  ready  to  run  when 
the  whistle  blows.  He  is  the  same  youngster  who  helps  the 
sweeper  on  his  Saturday  clean-ups  and  always  inscribes  his 
time  card  "Chasing  the  broom."     There  goes  the  whistle  now 


machine  as  low  as  possible  it  was  equipped  with  automatic  re- 
verse for  the  back  and  forth  motion  of  the  emery  wheel,  and 
with  automatic  feed  of  the  cut. 

One  new  feature  of  the  machine  in  question  is  that  the 
emery  wheel  is  driven  by  an  independent  motor  which  is 
mounted  on  the  emery  wheel  rest  so  that  it  travels  with  the 
emery  wheel.  The  reversing  of  the  traveling  motion  is  ob- 
tained by  a  driving  bevel  gear,  A.  and  an  engaging  double 
pinion,  B,  which  can  slide  back  and  forth  on  the  shaft,  but 
is  keyed  to  it  in  order  to  drive.  When  one  end  of  the  pinion 
engages  the  driving  gear  the  carriage  moves  forward,  and 
when  the  other  end  of  the  pinion  engages  the  driving  gear 
the  carriage  moves  backward.  This  back  and  forth  sliding 
motion  of  the  pinion  is  caused  by  a  system  of  levers,  a 
plunger  acted  upon  by  a  spring,  and  a  shaft  which  is  fast- 
ened to  the  bed  of  the  machine  and  is  equipped  with  two 
collars.  By  changing  the  distance  between  these  two  col- 
lars the  length  of  the  traveling  motion  is  changed. 

The  illustration  shows  the  pinion  engaged  so  that  the 
carriage  will  move  backward.  As  the  carriage  moves,  the 
lever  C  comes  in  contact  with  the  rear  collar.  The  lever 
moves  and  pushes  the  plunger  upward,  compressing  the 
spring.  During  the  first  half  of  the  period  the  link  E  does 
not  move,   owing  to  the  oblong  slot  H,  and  gear  B   remains 
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tii'.ly  engaged  to  the  driving  gear.  When  the  levers  C  and  D 
have  passed  the  central  position,  the  pressure  of  the  spring 
comes  into  action  and  pushes  the  plunger  downward.  This 
moves  the  lever  D,  and  by  link  E  the  motion  is  transferred  to 
the  lever  F  which  causes  the  pinion  to  slide,  disengaging  one 
end  and  engaging  the  other.  The  carriage  reverses  and 
starts  lo  move  forward.  In  order  to  obtain  the  feed  of 
the  emery  wheel  the  lever  6  is  connected  to  the  reversing 
mechanism.  At  the  end  of  the  lever  two  strings  are  fastened 
which  are  led  up  to  the  ceiling,  and  over  sheaves  lead  down 
one  to  each  of  two  ratchets  at  the  end  of  the  feed  screw. 
These  ratchets  are  arranged  so  that  when  the  carriage  re- 
verses at  the  rear  end  one  of  the  ratchets  feeds,  and  when 
the  carriage  reverses  at  the  front  end  the  other  ratchet  feeds 
the  cut.  0.  K. 


the  cutting  edges,  hence  is  too  weak  to  stand  the  pressure.  Of 
course  some  so-called  chilled  iron  can  be  drilled  with  a  twist 
drill,  but  iron  as  hard  as  chilled  rolls  cannot. 

Cincinnati,   Ohio.  M.  B.  Stanffert. 


FLAT  FILING. 

Too  many  beginners  use  a  file  as  though  it  were  a  rubbing 
instead  of  a  cutting  tool.  Others,  again,  lift  the  file  clear 
from  the  work  at  each  stroke  end,  to  bring  it  back  for  the 
next  cut.  E?ither  of  these  ways  is  apt  to  result  in  a  "book- 
back"  appearance  of  the  work-piece.  Lifting  the  file  on  the 
back  stroke  has  a  tendency  to  throw  it  out  of  level;  if  it  be 
dragged  over  the  work  ever  so  lightly  on  the  back  stroke  with- 
out removing  any  metal,  it  is  more  apt  to  keep  in  the  same 
plane  as  on  the  cutting  stroke. 

As  regards  the  pressure,  at  first  the  tip  should  get  more, 
by  means  of  the  outstretched  fore-finger,  than  the  handle; 
in  the  middle  of  the  stroke  the  pressures  on  the  two  ends 
should  balance,  and  at  the  end  of  the  stroke  the  handle  should 
get  it. 

To  practice  flat  filing,  one  may  take  a  vvocd  rasp  and  a  piece 
of  hard  wood  about  as  large  as  a  thin  brick,  and  file  down  the 
long  narrow  side  avoiding  "book-backing."  After  this  is  done, 
the  best  thing  is  to  file  a  round  brass  rod  to  an  even  square 
cross  section. 

But  after  one  has  got  a  piece  to  what  he  thinks  is  the  flat 
condition,  he  will  be  apt  to  find  that  the  straightedge  differs 
from  him.  Then  if  he  will  either  clamp  the  w-ork-piece  in  a 
freely  swinging  holder,  or  lay  it  on  a  piece  of  cork,  he  will 
find  that  he  can  file  it  still  flatter.  If  the  piece  is  very  small, 
it  may  be  filed  on  the  forefinger.  Either  the  swing,  the  cork 
or  the  forefinger  follows  the  tendency  of  the  file  to  rock,  and 
enables  the  production  of  a  flatter  surface  than  would  be 
otherwise   attainable.  Robert   Grimshaw. 

Hanover,  Germany. 

[To  get  the  action  of  a  swinging  holder  the  work  may,  in 
some  cases,  be  placed  between  the  centers  of  a  lathe. — Editor.] 


TO  DRILL  CHILLED  CAST  IRON. 

The  hardest  chilled  cast  iron  may  be  drilled  by  using  a 
common  flat  drill  made  of  good  high  carbon  steel,  as  for  ex- 
ample, "Crescent  double  special  A-1."  This  steel  can  be 
hardened  at  a  very  low  red  heat  which  is  an  imperative  re- 
quirement for  a  tool  to  drill  hard  material.  It  should  be 
hardened  in  a  solution  of  salt  water.  I  have  been  able  with 
a  drill  hardened  in  this  manner  to  drill  the  hardest  chilled 
iron  that  can  be  cast.  It  might  be  worth  while  to  remark 
here  that  chilled  iron  can  be  still  further  hardened  by  bluing 
it  on  an  emery  wheel;  it,  will  then  be  so  hard  that  no  steel 
tool  can  touch  it.  It  should  be  mentioned  that  a  very  power- 
ful and  rigid  drill  press  must  be  used  for  drilling  chilled  iron 
as  it  takes  a  tremendous  pressure  to  force  the  drill  into  the 
hardened  surface.  The  attempt  to  drill  chilled  iron  in  a  weak 
drilling  machine  will  be  futile  as  the  drill  will  simply  ride  up 
over  the  surface,  not  cutting  at  all  and  quickly  dulling  the 
point.  As  to  speed,  I  would  say  use  a  speed  at  which  the  drill 
will  do  a  reasonable  amount  of  work  before  dulling.  Lubri- 
cants are  of  no  advantage  whatever.  As  a  measure  of  speed 
I  would  say  that  it  is  impracticable  to  use  a  peripheral  speed 
of  the  drill  exceeding  from  24  to  30  inches  per  minute.  In 
planing  chilled  iron  a  speed  of  from  IS  to  24  inches  per  min- 
ute should  be  employed  and  the  same  applies  to  turning.  Do 
not  attempt  to  drill  chilled  iron  with  an  extra  or  specially 
machined  twist  drill;   a  twist  drill  has  too  much  top  rake  to 


DRAWING  AN  APPROXIMATE  ELLIPSE. 

Many  of  the  methods  of  drawing  an  approximate  ellipse  are 
complicated  and  difficult  to  remember  and  some  cf  them  do 
not  give  good  results  unless  the  ratio  of  the  larger  and  smaller 
axes  is  within  certain  limits.  The  cut  herewith,  which  is  a 
direct  reproduction  cf  a  drawing  made  according  to  the  meth- 
od outlined  below,  shows  a  simple  way  of  obtaining  a  very 
accurate  elliptical  form.  The  method  is  of  German  origin 
and  is  easy  to  keep  in  mind.  The  procedure  is  as  follows: 
Let  A  B  be  the  larger  axis  and  C  D  the  smaller.  Draw  the 
line  A  D.  From  the  intersection  of  the  axes.  0.  set  oB  0  E 
en  the  minor  axis  equal  one-half  cf  the  larger  axis.  With 
J5  as  a  center  and  with  D  E  as  radius,  strike  the  arc  F  E. 
Bisect  A  F  at  J3',  and  from  H  erect  a  perpendicular  intersect- 
ing the  axes  at  K  and  L.     These  two  latter  points  will  then 


be  the  centers  for  the  radii  E  A  and  L  D  by  means  of  which 
the  approximate  ellipse  is  formed.  Of  course,  the  centers 
for  forming  the  other  half  of  the  ellipse  are  found  in  a  similar 
manner.  S.  W.  Lixx. 

Milwaukee,  Wis. 

[While  the  methods  for  drawing  an  approximate  ellipse  are 
many  and  commonly  known,  we  give  publicity  to  this  one,  as 
we  consider  it  exceedingly  simple,  and  think  that  it  will  be 
appreciated  by  those  of  our  readers  who  are  often  called  upon 
to  make  drawings  where  ellipses  occur. — Editor. 


GETTING  A  RAISE. 

The  best  method  of  getting  an  increase  in  salary  or  wages, 
better  known  as  a  "raise,"  has  been  told  us  over  and  over 
again  in  the  Sunday  supplements  and  elsewhere;  but  there 
seems  to  me  to  be  no  safer  way  than  that  of  asking  for  it 
and  to  repeat  the  request  until  the  desired  effect  is  produced, 
or  the  boss  gets  sore  and  assures  you  in  plain  language  that 
you  can't  have  it  and  that's  all  there  is  to  it.  A  conscientious 
man  will  seldom  get  such  a  reply,  although  he  may  be  put  off 
with  this  or  that  excuse. 

However,  the  fact  that  your  immediate  superior  is  not 
always  to  blame  for  these  delays  is  illustrated  by  an  experi- 
ence which  I  had  some  two  years  ago.  while  working  for  one 
of  the  subsidiary  companies  of  a  very  large  corporation. 
The  head  of  the  department  in  which  I  worked  was  the  me- 
chanical engineer  of  the  smaller  concern,  itself  no  "one-horse" 
affair;  and  I  thought  all  that  was  necessary  was  for  him  to 
say  the  word,  and  my  hoped-for  bigger  check  would  be  a 
reality.  After  much  maneuvering  I  got  him  alone  one  day 
and  asked  him  about  it:  he  replied  that  he  thought  I  had  been 
with  the  firm  long  enough  to  merit  an  increase,  and  so  far 
as  he  was  concerned  he  was  perfectly  willing  to  give  it  to  me: 
but  the  policy  of  the  company  absolutely  forbade  raising  the 
wages  of  any  employe,  though  heads  of  departments  could  use 
their  own  discretion  as  to  the  amount  to  be  paid  a  new  man; 
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and  he  suggested  tliat  if  I  could  got  anither  place  for  a  few 
weeks  or  months  he  could  then  hire  me  over  at  what  he 
thought  I  was  worth.  At  anj-  rate,  I  had  better  get  an  offer 
from  some  other  firm,  and  perhaps  then  he  could  fix  me  up 
with  what  might  be  called  a  "theoretical"  discharge;  for  a 
while  I  was  inclined  to  think  he  was  simply  letting  me  down 
easy,  but  I  finally  secured  an  offer  from  another  firm  in  the 
same  corporation,  in  the  shape  of  a  telegram,  to  come  on  at 
once  at  the  figure  named;  told  the  boss  about  it  that  evening, 
and  the  next  morning  he  telephoned  to  the  head  office  in  a 
distant  city  to  see  what  could  be  done.  The  reply  was  that 
in  no  case  could  he  give  me  a  straight-out  increase,  but  that 
he  might  have  me  taken  off  the  payroll  for  one  day,  and  start 
me  in  at  the  new  rate  the  next,  which  he  did;  and  I  tele- 
graphed the  other  people  that  I  had  already  accepted  a  posi- 
tion. It  was  not  a  very  square  way  to  deal  with  them,  but 
as  they  were  part  of  the  big  organization  whose  red  tape  had 
put  me  to  all  the  trouble,  my  compunction  wasn't  very  great — 
not  so  as  to  be  unendurable  in  the  light  of  the  following  pay- 
days. The  next  time  1  wanted  more  money  I  went  elsewhere 
in  earnest.  Bessemek. 

Chicago. 


A  LARGE  DRILLING  AND  BORING  JIG. 

The  jig  shown  in  the  accompanying  cut  is  used  at  the  works 
of  the  Landis  Tool  Co.,  Waynesboro,  Pa.,  for  drilling  and 
boring  the  beds  of  their  smallest  size  grinding  machines.     The 


base  of  the  jig  is,  of  course,  turned  from  the  position  that  it 
has  when  the  front  holes  are  bored  to  the  position  shown  in 
the  cut.  The  end  brackets  are  clamped  in  place,  being  located 
upon  the  finished  surface  of  the  base.  T-slots  are  provided  so 
that  these  brackets  may  be  shifted  in  or  out  to  accommodate 
the  different  lengths  of  beds.  H.  F.  Noyes. 

Waynesboro,  Pa. 


THE  APPARENT  FALLACY  OF  ALGEBRAIC 
PRINCIPLES. 

In  the  January  number  of  Machineet,  R.  S.  has  endeav- 
ored to  overthrow  our  fundamental  ideas  of  arithmetic  and 
algebra.  Such  proceedings  are  dangerous  and  I  hasten  to 
raise  an  objection  to  his  methods  and  results.  It  would  be  a 
dangerous  thing  if  two  became  equal  to  one  in  the  matters  of 
every  day  life.  His  algebraic  processes  are  perfectly  legiti- 
mate up  to  the  point  where  he  says,  "divide  both  members 
by  a  —  6.  The  quotients  are  then  equal."  According  to  his 
first  assumption  o  ^  6.  Therefore  o  —  b  ^  0.  It  is  ordinar- 
ily assumed  that  it  is  perfectly  correct  to  divide  both  sides 
of  an  equation  by  the  same  quantity.  This  is  true  unless  that 
quantity  is  either  infinity  or  zero.  If  both  sides  of  an  equa- 
tion are  divided  by  infinity  or  zero,  the  result  is  not  neces- 
sarily correct  as  it  becomes  an  indeterminate.  This  may  be 
easily  seen  by  taking  a  numerical  example.  For  instance.  0 
times  7^0  times  9.  If  we  should  divide  both  sides  of  this 
equation  by  zero  we  would  have  as  a  result  7  =  9,  exactly  as 
R.  S.  has  proven  that  2^1.  I  hope  that  this  explanation 
will  convince  R.  S.  that  our  fundamental  laws  of  arithmetic 
and  algebra  still  hold  good  in  spite  of  apparent  discrepancies 
here  and  there.  I  might  say  in  conclusion  that  the  two  quan- 
tities, zero  and  infinity,  must  be  handled  very  carefully  in 
algebraic   operations.  K.   G.   Siiitii. 

Wellsville,   N.   Y. 


PORTABLE  MACHINES  FOR  TURNING  CRANK- 
PINS  AND  CROSSHEAD  PINS. 

In  the  accompanying  cut.  Fig.  1,  is  shown  on  a  small  scale 
a  crankshaft  for  a  50  x  72-inch  reversing  blooming  mill  engine. 
This  shaft  was  made  by  the  Bethlehem  Steel  Co.  and  weighs 
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cut  shows  the  work  in  progress  on  a  large  horizontal  boring 
mill.  The  jig  consists  of  a  base  provided  with  an  adjustable 
plate  for  drilling  the  holes  in  the  front,  and  adjustable  brack- 
ets for  guiding  the  bars  for  boring  the  ends  of  the  bed.  The  base 
consists  of  a  heavy  casting,  planed  at  the  top,  so  as  to  corre- 
spond with  the  planed  portion  of  the  top  of  the  bed,  so  that 
the  latter  may  be  laid  bottom  up  on  this  base  and  located 
transversely  by  the  planed  lip  on  the  front  of  the  bed,  suita- 
ble clamps  being  provided  to  hold  it  firmly  in  position.  At  the 
front  of  the  base  of  the  jig  is  a  vertically  projecting  flange  or 
apron  of  sufficient  size,  and  so  shaped  as  to  conform  to  the 
shape  required  for  locating  most  of  the  holes  in  the  front  of 
the  bed;  at  the  back  part  of  the  base  is  a  smaller  flange 
adapted  for  carrying  a  bushing  for  guiding  the  bar  for  one  of 
the  larger  of  these  holes.  Suitable  T-slots  are  provided  in  the 
base  for  bolting  on  the  various  parts,  and  at  the  bottom  two 
right-angle  grooves  are  planed  to  provide  for  a  tongue  for 
locating  on  the  floorplate  of  the  boring  mill.  The  jig  is  de- 
signed to  accommolate  two  sizes  of  beds  or  similar  cross 
sections  but  of  different  lengths,  the  difference  being  such 
as  to  only  affect  the  location  of  the  end  brackets  and  some  of 
the  holes  in  the  front  of  the  bed.  To  provide  for  the  differ- 
ence of  these  latter  holes,  the  adjustable  plate  in  the  front 
is  so  designed  that  it  can  be  located  by  dowel  pins  in  either  of 
two  positions  required  and  is  provided  with  slots  for  clamp- 
ing bolts.     When  boring  the  holes  in  the  ends  of  the  bed  the 


Fig.  1.    Crankshaft  of  Large  Blooming  MUl  Engine. 

49,000  pounds.  As  there  is  no  lathe  in  the  Pittsburg  district 
powerful  enough  to  swing  this  crankshaft,  the  crankpins,  when 
worn,  had  to  be  filed  true  by  hand,  a  very  unsatisfactory  and 
expensive  operation.     For  this  reason  the  writer  designed  the 


tt 


Fig.  2.    CrosBhead  of  Large  Blooming  Min  Engine. 

portable  crankpin  turning  machine  shown  in  Fig.  3.  This 
machine  consists  of  frame  A  made  in  two  parts  and  clamped 
to  the  crankshaft  by  the  brackets  B,  rods  C  and  pivot  D.  The 
frame  carries  a  ring  E,  also  made  in  two  parts,  to  which  the 
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tool  rest  F  is  bolted.  The  lead  screw  G  is  operated  by  a  star 
feed.  The  outer  surface  of  the  ring  £  is  a  wormwheel  driven 
by  a  worm  carried  in  the  frame  A,  all  of  which  Is  plainly 
shown  in  the  cut.  A  sheave  pulley  is  keyed  to  the  worm- 
wheel  shaft  and  is  driven  by  means  of  any  convenient  trans- 


head  pin  and  the  crosshead  itself.  As  will  be  seen  from  the 
cuts,  the  radius  of  the  frame  is  15%  inches,  while  the  distance 
from  the  center  of  the  crosshead  pin  to  the  solid  back  part  of 
the  crosshead  is  16  inches.  It  is  obvious  that  the  frame  as  well 
as  the  wormwheel  has  to  be  made  in  two  parts,  as  otherwise 


Fig.  3.    Portable  Crankpln  Turning  Machine. 


mission  of  power.  This  apparatus  has  given  entire  satisfac- 
tion, and  it  may  be  changed  so  as  to  meet  almost  any  case 
liable  to  arise. 

The  writer  has  also  designed  a  similar  tool  to  turn  the 
crankhead  pins  for  a  50  x  T2-inch  blooming  mill  engine.  This 
too!  is  shown  in  Fig.  4  and  the  crosshead  with  its  pin  is  shown 
in  Fig.  2.  Thete  is  no  other  mechanical  way,  excepting  the 
one  shown,  knowTi  to  the  WTiter  by  which  this  operation  can 


there  would  be  no  way  of  placing  the  piece  to  be  turned  in 
position  inside  of  the  arrangement.  F.  Wackerm.\>-n. 

Pittsburg,  Pa. 


Pig.  4. 


be  carried  out.  This  tool  is  to 
similar  to  the  one  first  described.  It  consists  of  a  frame  made 
in  two  pieces.  Inside  of  this  frame  is  a  wormwheel,  carrying 
the  tool,  driven  by  a  worm  and  a  sheave  pulley,  the  same 
as  in  the  tool  first  described.  The  dimensions  of  the  outer 
frame  are  such  as  to  permit  it  to  be  placed  between  the  cross- 


THAT  ALGEBRAIC  PARADOX. 
Referring  to   the   algebraic   paradox   in   the   January    issue, 
would  say  that  it  is  not  necessary  to  use  algebraic  symbols  at 
all;  use  only  the  figure  1;  thus: 

1  =  1 
1'  =  1  X  1 

1=— 1^  =  1  X  1  —  1' 
(1-t-l)  (1  —  1)  =1(1  —  1) 
(1  +  1)=1 

2  =  1. 
Or  use  any  old  figure, 

7  =  7 
7^-  =  7  X  7 
r  —  7=  =  7  X  7  —  7' 
(7  +  7)  (7  — 7)=7(7  — 7) 
(7  +  7)=7 
14  =  7 
2  =  1. 
Which  all  reminds  me  of  that 
no  cat  has  two  tails;  any  cat 
has  more   tails  than   no  cat; 
therefore   any    cat    has    more 
than  two  tails. 

Geo.  3.  Gba.nt. 
Boston,  Mass. 
[It   is   worth   while  noting, 

Portable  Crosshead  Pin  Turning  Machine.  particularly       by       thOSe      WhO 

a  certain  extent  very  much      only  occasionally  make  use  of  algebraic  formulas,  what  falla- 


cious conclusions  may  be  drawn  from  apparently  correct  use 
of  algebraic  expressions.  While  the  laws  of  mathematics  are 
infallible  they  demand  a  constant  alertness  of  the  mind  not 
to  permit  any  operations  to  be  performed,  which,  while  ap- 
parently correct,  are  illogical. — Editor.] 
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UTILIZING  WORN  THREADING  DIE  CHASERS. 

Having  a  number  of  Hartness  threading  die  chasers,  of  vari- 
ous pitches,  which,  after  having  earned  their  cost  several 
times  over  in  the  Jones  &  Lamson  turret  lathes,  had  become 
•worn  on  the  first  two  or  three  threads  so  as  to  become  useless 
for  the  die  head,  it  struck  me  that  these  might  be  used  for 
finishing  threads  in  the  lathe  by  planing  them  in  a  suitable 
holder. 

I  then  made  a  holder  like  the  cut,  and  instead  of  only 
finishing  threads  in  the  lathe  it  was  found  that  in  most  cases 
a  thread  could  be  completed  in  three  cuts.  After  a  lathe  hand 
became  accustomed  to  their  use  there  would  be  no  necessity 
to  remove  the  piece  from  the  lathe  to  try  to  fit,  but  if  care 
had  been  exercised  in  first  turning  the  piece  to  the  correct 
diameter,  just  as  soon  as  the  chaser  became  filled  with  the 
thread  the  fit  was  assured.  Now,  when  one  gets  one  of  these 
chasers  of  any  particular  pitch,  of  course  one  gets  four,  there 


.J. 


o 

** 

tied  a  string  on  the  end  of  the  shipper  and  the  other  end  of 
the  carriage  so  that  when  he  had  got  to  the  end  of  the  cut, 
it  would  pull  the  clutch  out  and  stop  the  lathe.  The  idea  was 
great;  but  the  thing  miscarried,  in  the  application.  One  cf 
the  cubs  saw  what  was  up,  and  he  gave  the  cross-feed  handle 
a  turn  and  drew  out  the  tool  so  that  the  lathe  run  on  a  "wind 
chip"  all  the  evening.  The  next  morning  when  the  "Boss" 
came  in,  he  wanted  to  know  why  the  work  wasn't  done,  and 
then  the  whole  thing  came  out.  Denis  didn't  get  fired,  but 
he  got  a  "call-down"  that  will  stay  with  him.  for  a  while. 

A  new  man  came  in  about  this  time  and  he  told  us  about 
one  of  Denis'  old  feats.  It  seems  he  had  been  put  on  a  big 
double-head  planer;  how  it  came  about  we  couldn't  say,  and 
he  couldn't  tell  us,  but  he  got  there  somehow.  The  first  job 
was  a  big  locomotive  cylinder.  Now  the  planer  was  served 
by  an  overhead  crane  that  dropped  the  work  on  the  rear  end 
of  the  table  behind  the  cross-head.  Denis  set  the  job  up 
without  running  it  to  the  front  end  of  the  planer.  So  far, 
that  was  all  right,  but  then  he  started  up  the  planer  without 
looking  to  see  If  the  cross-head  was  up  far  enough  to  clear 
the  work.  Well,  it  wasn't!  It  only  lacked  an  inch,  but  when 
that  casting  struck  the  back  end  of  the  heads,  it  naturally 
ripped  the  "stuffing"  out  of  them,  for  they  were  not  built  to 
take  the  thrust  from  that  side. 

About  the  time  Denis  saw  the  heads  going,  he  had  his  coat 
on  and  was  out  of  the  door,  and,  as  the  new  man  continued, 
"I  hadn't  seen  him  since,  until  I  struck  here.  It  cost  about 
five  hundred  dollars  to  put  the  planer  back  in  shape,  but  that 
didn't  woi-ry  Denis  any."  A.  P.  Press. 


Holder  for  UtUizlng  Worn  Threading  Die  Chasers. 

being  four  to  a  set.  I  then  had  the  first  threads,  which  were 
originally  tapered  or  chamfered  off,  ground  away  on  two 
chasers  in  the  set  to  be  used  when  threading  up  to  a  shoulder. 
I  left  the  other  two  chamfered  as  they  were  originally.  So 
successful  has  this  method  become  that  I  have  found  several 
turners  getting  the  holders  made  on  the  "sly,"  and  if  not 
able  to  secure  worn  out  chasers,  to  even  try  to  "pinch"  good 
ones  from  the  turret  lathe  men,  which  I  think  is  sufficient 
recommendation  to  warrant  all  interested  giving  it  a  trial.  I 
am  satisfied  that  threads  can  be  cut  so  much  faster  and  more 
accurately  by  this  method  that  it  would  even  pay  to  use  the 
new  die  chasers  were  no  old  ones  procurable. 

Referring  to  the  cut,  very  little  explanation  is  necessary. 
The  reason  for  th.e  part  of  the  holder  upon  which  the  chaser 
rests  being  made  angular  is  to  allow  sufficient  clearance  to 
form  a  good  cutting  rake.  This  was  found  to  be  absolutely 
necessary  after  actual  trial.  The  top  rake,  shown  ground  in 
the  chaser,  was  found  to  be  better  for  steel  work.  I  have  also 
made  a  holder  suitable  for  inside  work  which  I  do  not  think 
It  'Will  be  necessary  to  describe,  as  any  mechanic  could  devise 
one.  I  merely  submit  the  idea  to  those  who  may  have  some 
of  these  old  chasers  lying  around  the  shop,  and  who  have  not 
thought  of  putting  them  to  use.  M.  H.  'W. 


BORING  TOOL  FOR  LOCOMOTIVE  DRIVING 

BOX  BRASSES. 
The  accompanying  cut  shows  a  boring  bar  for  boring  the 
driving  box  brasses  on  locomotives.  It  may  not  be  new,  but 
having  traveled  a  great  deal  this  summer  among  railway 
repair  shops  I  have  not  seen  it  in  use  in  any  of  them.  As 
the  brasses  are  only  half  a  circle,  by  using  only  one  tool  In 
the  toolholder  it  is  evident  that  work  is  performed  only  half 
of  the  time,  and  the  machine  is  not  working  the  other  half. 
But  by  making  the  bar  as  shown  and  placing  a  second  tool 
above  the  first  a  cut  will  be  taken  during  the  whole  revolu- 


HIS  NAME  WAS  DENIS. 

It  takes  all  kinds  of  men  to  fill  up  a  shop,  but  it  seems  as 
though  such  a  man  as  Denis  might  have  been  left  out.  Denis 
was  a  good  fellow  all  right,  but  he  had  a  faculty  for  getting 
Into  scrapes.  His  first  job  when  he  struck  us,  was  turning 
press  rolls;  they  are  the  distributing  rolls  used  on  large  job 
printing  presses.  Any  of  you  printer  fellows  will  know  just 
what  I  mean;  there  is  a  roughing  and  finishing  chip  run 
over  the  roll  and  then  the  journals  are  turned  up.  We  were 
pressed  for  long  lathes  to  get  this  work  out  fast  enough,  so 
Denis  had  to  do  a  lot  of  overtime  work.  He  ran  two  lathes, 
he  would  rough  out  on  one  and  then  finish  on  the  other. 

Well,  it  came  to  Thursday  night  and  Denis  had  worked 
three  nights  that  week,  and  then  he  wanted  a  night  off;  you 
boys  that  ain't  married  know  just  how  he  felt.  He  didn't 
dare  ask  the  "Boss"  to  be  off;  he  knew  it  was  no  use;  but  in- 
stead of  that  he  had  an  inspiration.  He  started  a  cut  on 
each  lathe  as  soon  as  the  power  started  up  at  6:30.     Then  he 


Boring  Tool  for  Driving  B 


tion,  as  one  tool  commences  to  cut  just  as  the  other  leaves 
off.  In  many  instances,  if  there  is  not  too  much  to  bore  out  in 
a  box,  it  may  be  finished  in  one  cut,  for  no  matter  how  heavy 
a  cut  is  taken  by  the  first  tool  it  leaves  off  cutting  when  the 
second  tool  commences  to  take  the  finishing  cut  and  permits 
the  latter  tool  to  produce  a  smoothly  finished  surface.  It 
may  be  objected  that  one  tool  will  leave  the  bore  slightly 
before  the  other  at  the  end  of  the  cut.  To  avoid  this  the 
second  tool  may  be  made  with  an  offset  sufficient  to  bring 
them  both  through  at  the  same  time.  I  have  also  adopted 
this  method  for  work  performed  in  a  horizontal  boring  mill; 
by  boring  the  holes  which  receive  the  cutters  to  within  %  inch 
of  the  opposite  side  and  tapping  out  the  remaining  wall  with 
a  %-inch  tap  and  inserting  a  setscrew,  I  have  secured  a  good 
adjustment,  which  saves  setting  the  tool  with  hammer  blows, 
which  I  have  frequemly  seen  done  during  my  travels. 

M.  H.  W. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are   solicited  for 

this  column.    "Write  on  one  side  of  tile  paper  only  and 

send  sketches  -when  necessary. 

DRILLING  PORCELAIN  OR  GLASS. 
To  drill  porcelain,  glass,  etc.,  take  a  piece  of  iron  wire  1/32 
inch  smaller  than  the  hole  desired  and  grind  one  end  flat; 
place  it  in  the  drill  chuck  and  speed  the  drill  as  high  as  pos- 
sible. Feed  slowly  through  the  substance,  using  plenty  of 
emery  and  oil.  Nekalcm. 


A  COLLET  CHUCK. 
About  twenty-four  years  ago,  when  the  writer  was  serving 
an  apprenticeship  in  the  toolroom,  the  "old  man"  designed 
a  collet  chuck  of  which  the  sketch  herewith  is  drawn  from 
memory.  The  principle  is  not  new,  but  I  can  vouch  for  the 
utility  of  the  tool.  We  had  a  good  14-inch  lathe  with  hollow 
spindle  but  no  collet  chucks.     Referring  to  the  sketch  it  will 


be  seen  that  A  represents  the  lathe  spindle,  B  the  tool  steel 
collet  and  C  the  cast  iron  compression  nut.  Several  collets 
were  made  with  holes  of  various  diameters,  the  largest  size 
being  limited  by  the  capacity  of  the  hollow  spindle.  The 
collets  were  split  in  three  parts  as  shown.  The  edges  of  the 
compression  nut  were  knurled  for  a  hand  grip  which  was 
sufficient  for  ordinary  work,  and  spanner  holes  were  also  pro- 
vided. H.  D.  POMEKOY. 
Rome,  N.  Y. 


THE  REVERSIBLE  RATCHET  WRENCH  AND  HANDLE. 

The  accompanying  cut  shows  a  very  good  improvement  on 
the  ratchet  wrench  used  for  heavy  machinery  such  as  slotters, 
planers,  wheel  'lathes,  and  boring  mills  for  operating  feed 
mechanisms,  traversing  motions,  etc.  It  is  in  use  in  the  Clin- 
ton shops  of  the  Chicago  &  Northwestern  Ry.  at  Clinton,  Iowa. 
With  the  small  handle  A  attached,  the  wrench  is  a  combina- 
tion ratchet  and  ordinary  wrench,  and  it  can  be  used  to  good 
advantage  as  it  is  not  necessary  to  remove  the  wrench  from 
the  screw  if  a  quick  traverse  is  desired.  For  heavy  work  the 
long  handle  B  is  used  with  the  ratchet,  and  for  lighter  and 


quicker  work  the  short  handle  is  operated.  This  is  an  im- 
portant consideration  on  many  machines  for  the  number  of 
changes  that  must  be  made  in  the  use  of  wrenches  on  screws 
frequently  amounts  to  a  large  percentage  of  a  10-hour  day. 
The  small  handle  can  be  applied  to  almost  any  reversible 
ratchet  wrench  used  on  machine  tools,  and  the  cost  of  appli- 
cation is  very  small  indeed  as  compared  with  the  increase  of 
efficiency  of  the  tool.  It  will  readily  repay  the  cost  of  the 
outlay  in  a  very  short  time.  Harry  F.  Kiixean. 

Clinton.  Iowa. 


SPACING  TITLES  ON  DETAIL  "WORK. 
A  drafting-room  kink  came  to  my  notice  some  time  ago 
which  I  have  found  very  useful  as  a  time  saver  in  spacing 
titles  on  detail  work.  It  consists  of  a  few  needles  and  a  small 
piece  of  wood  turned  as  is  shown  in  the  cut.  Through  one 
end   a   narrow   saw   cut   is   made   about   an    inch    deep.     Into 


this  cut  are  inserted  and  spaced  as  many  needles  as  are  de- 
sired. The  needles  are  bound  in  place  by  two  round-head 
wood  screws.  The  cut  shows  such  a  spacer  set  to  mark  for 
two  lines  of  letters.  Raymond  C.  Wiixiams. 

Worcester,  Mass. 

BORING  TOOL  FOR  USE  IN  SCRE'W  MACHINE. 
The  cut  herewith  shows  a  boring  tool  made  for  use  in  the 
turret  lathe,  chiefly  for  operations  upon  castings.  The  main 
feature  of  the  tool  is  the  means  provided  for  setting  the  tool, 
which  can  be  quickly  and  accurately  accomplished  with  the 
aid  of  the  two  knurled  head  screws,  the  ends  of  which  im- 
pinge upon  a  stop  driven  into  the  cutter  holder  body.  After 
setting,  the  knurled  head  screws  are  firmly  locked  up  against 
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the  stop.  The  tool  steel  cutter  is  held  in  position  in  the  holder 
by  means  of  a  headless  setscrew,  which  is  sufficient  to  hold 
it  firmly  in  position.  The  shank  is  turned  to  suit  the  hole  in 
the  turret,  the  wear  in  the  slide  is  taken  up  by  means  of  a 
gib  and  setscrews.  The  stop  pin  is  driven  firmly  in  position 
through  the  hole  in  the  shank  after  the  tool  is  assembled. 

J.  C.  H. 

In  making  repairs  it  usually  is  not  a  question  whether  a 
piece  is  worth  patching  up  or  not.  but  whether  a  manufactur- 
ing plant  can  afford  to  lie  idle  while  new  parts  are  made  or 
requisitioned  from  the  manufacturer.  Constructive  work  and 
methods  are  then  permissible  which  would  be  out  of  the  ques- 
tion in  manufacturing  work;  it  would  be  the  height  of  poor 
judgment  for  a  repair  man  to  say  that  it  were  better  to  throw 
away  a  broken  part  and  make  a  new  one  if  by  any  hook  or 
crook  he  could  get  it  into  working  shape,  and  so  save  the 
time  of  men  waiting  for  the  wheels  to  turn  again. 
•     •     • 

Don't  run  a  polishing  wheel  on  brass  work  for  any  great 
length  of  time  without  having  a  dust  trap  over  your  mouth 
and  nostrils;  a  wet  sponge  is  very  good. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL,  MIXTURES. 
This  page  will  bo  used  for  the  publication  of  shop  receipts  which  the  con- 
tributors know  from  experience  to  be  practicable.  Nearly  all  readers  of  MA. 
CHIKERT  can  add  somethingr,  and  It  is  desired  that  they  use  this  page  as  a 
medium  for  exchanging  useful  formulas.  It  makes  no  difference  if  they  ar* 
old  and  supposedly  well-knoWTi,  provided  they  have  not  already  appeared  Id 
this  department. 

310.    ACID  PICKLING  FOR  FORCINGS. 
To  remove  scale  from  droi>forgings  which   have  to  be  ma- 
chined, dip  in  a  pickle  composed  of  hot  water  24  parts,  sul- 
phuric acid  1  pint.  Habdenee. 


311.    GOOD  CASEHARDENING  MIXTURES. 

One  part  sal-ammoniac  and  3  parts  prussiate  of  potash; 
or,  1  part  prussiate  of  potash,  2  parts  bone  dust  and  2  parts 
sal-ammoniac.  E.  H.  McCli.xtock. 

West  Somerville,  Mass. 

312.    LUBRICATING  OIL  FOR  HEAVY  DUTY  AND  FAST 
RUNNING  JOURNALS. 

An  excellent  lubricating  oil  for  heavy  duty  and  fast  running 
journals  may  be  made  by  mixing  equal  parts  of  sperm  oil,  cy- 
linder oil  and  "black  strap"  or  common  machine  oil. 

Moline,  111.  A.  D.  Kxauel. 


313.  EMERGENCY  REPAIRS  OF  BOILER  FURNACE. 
When  it  is  necessary  to  repair  the  boiler  furnace  and  fire 
brick  cannot  be  obtained,  take  common  earth,  mix  with  water 
in  which  has  been  dissolved  a  small  amount  of  common  salt. 
Use  this  mixture' the  same  as  fire  clay.  It  will  be  found  to 
last  almost  as  long.  R.  E.  Vekse. 


314.    COMPOUND  FOR  POLISHING  BRASS. 

To  2  quarts  of  rainwater  add  3  ounces  of  powdered  rotten 
stone.  2  ounces  of  pumice  stone  and  4  ounces  oxalic  acid. 
Mix  thoroughly  together  and  let  it  stand  a  day  or  two  before 
using.  Shake  it  before  using  and  after  application  polish  the 
brass  with  a  dry  woolen  cloth  or  chamois  skin. 

Middletown,  N.  Y.  Donald  A.  Hampsox. 


315.    LUBRICANT  FOR  DRILLING  COPPER. 

The  best  thing  in  my  opinion  to  use  for  drilling  copper, 
especially  with  small  drills,  is  a  piece  of  tallow.  I  have 
noticed  a  great  number  of  receipts  given,  but  I  find  that  this 
simple  means  answers  the  purpose  equally  well  or  better  than 
anything  else.  Geo.  W.  Smith. 

Marquette,  Mich. 


316.    MIXTURE  FOR  CLEARING  BLUEPRINTS. 

It  very  often  occurs,  when  making  blueprints,  that  a  print 
becomes  burned  by  over-exposure  and  the  lines  do  not  show- 
up  well.  These  may  be  brought  out  more  clearly  by  pouring 
bi-chromate  of  potash,  dissolved  in  water,  over  the  print  while 
it  is  in  the  sink.  The  print  must  be  washed  again  with  water 
before  it  is  hung  up  to  dry.  Herbert  C.  Snow. 

Cleveland,  0. 


317.    TURNING  COPPER. 

Those  who  have  had  to  turn  copper  in  the  lathe  have  gen- 
erally wished  that  they  had  let  someone  else  do  the  work  and 
that  they  stood  by  and  jeered  when  it  was  being  performed, 
or  else  criticised  it  after  it  was  done.  Soap  and  water  do  not 
help;  turpentine  is  a  delusion  and  a  snare;  but  milk  does  the 
trick  "with  neatness  and  dispatch."  Robert  Grimshaw. 

Hanover,  Germany. 


318.    TO  REMOVE  RUST  FROM  POLISHED  STEEL. 

It  quite  frequently  happens  that  parts  of  machinery  having 
polished  surfaces  become  rusty.  This  rust  is  difficult  to 
remove  without  scratching  the  highly  polished  surface.  A 
very  effective  mixture  for  removing  rust  from  such  surfaces 
without  injury  may  be  made  as  follows:  Ten  parts  of  tin 
putty,  8  parts  of  prepared  buckshorn,  and  250  parts  of  spirits 
of  wine.  These  ingredients  are  mixed  to  a  soft  paste,  and 
rubbed  In  on  the  surface  until  the  rust  disappears.  When  no 
trace  of  rust  seems  to  remain,  the  surface  is  polished  with  a 
dry,  soft  cloth.  T.  E.  O'Donnell. 

Urbana,  111. 


319.    CASEHARDENING  PROCESS  FOR  COLD 

ROLLED  STEEL. 

To  successfully  caseharden  common  cold  rolled  steel  so  that 
it  will  answer  for  the  cutters  of  inserted  reamers,  etc.,  pack 
the  cutters  in  granulated  raw  bone  in  a  cast  iron  box  with  at 
least  one-half  inch  layer  of  bone  between  the  cutters  and  the 
sides  of  the  box.  Put  on  an  iron  cover  and  lute  with  fire-clay; 
heat  in  a  gas  furnace  to  almost  a  white  heat  for  from  two  to 
five  hours  according  to  the  size  of  the  box.  Then  draw  the  box, 
open  and  dump  quickly  into  a  bath  composed  of  the  following: 
1  quart  of  vitriol  (sulphuric  acid),  4  pecks  common  salt,  2 
pounds  saltpeter,  S  pounds  alum,  1  pound  prussiate  potash. 
1  pound  cyanide  potash  and  40  gallons  soft  water. 

S.   Pittsburg,   Pa.  p.  Wackermaxn. 


320.    ETCHING  ACID. 

I  have  noticed  in  Machinery  a  number  of  times  receipts 
for  etching  acid  to  be  used  on  steel.  These  receipts  mostly 
call  for  two-thirds  muriatic  acid.  I  find  that  the  object  of 
the  muriatic  acid  is  simply  to  remove  the  grease  and  foreign 
substance  from  the  steel,  and  that  if  only  enough  muriatic 
acid  is  used  to  accomplish  this  purpose,  the  etching  acid  will 
work  better  and  quicker.  I  have  used  etching  acid  with  muri- 
atic and  nitric  acids  in  almost  all  proportions  and  have  found 
none  so  good  as  two-thirds  nitric  to  one-third  of  muriatic  acid. 
In  some  cases  I  have  had  good  success  even  with  a  less  pro- 
portion of  the  latter  ingredient.  Geo.  W.  Sjiith. 

Marquette.  Mich. 


321.    TO  PICKLE  BRASS  CASTINGS. 

An  excellent  mixture  to  use  for  cleaning  and  brightening 
brass  castings  is  as  follows:  Two  parts,  by  measure,  of  nitric 
acid,  and  three  parts  of  sulphuric  acid.  To  each  quart  of 
the  acid  mixture  made  up,  add  one  pint  of  common  salt  and 
stir  until  dissolved.  The  solution  may  be  held  in  any  suitable 
receptacle,  say.  cf  glazed  earthenware.  It  is  only  necessary 
to  provide  a  vessel  large  enough  for  the  immersion  of  the 
largest  piece  to  be  dipped.  The  pieces  are  simply  dipped  and 
removed  at  once,  and  then  rinsed  in  clear  water.  This  solu- 
tion is  intended  only  for  cleaning  and  brightening  the  cast- 
ings, and  not  for  imparting  any  color.  T.  E.  O'Donxell. 

Urbana,  111.  

322.    PLASTER  OF  PARIS  FOR  PATTERN  MAKING. 

For  experimental  purposes  and  where  but  a  few  castings  of 
medium  and  light  weight  are  required,  plaster  of  paris  has 
many  good  advantages  as  a  material  for  pattern  making.  It  is 
light,  it  can  be  given  a  smooth  surface,  it  is  easily  given  any 
required  shape  and  it  can  be  added  to  indefinitely.  While  it  is 
brittle,  this  is  more  than  oltset  by  the  saving  in  first  cost  and 
the  quickness  with  which  the  pattern  may  be  prepared.  Plas- 
ter of  paris  sets  in  frcm  three  to  six  minutes,  but  if  for  any 
reason  it  is  desired  to  keep  the  mass  plastic  for  a  longer 
period,  one  drop  of  glue  to  a  five-gallon  mixture  will  keep  it 
soft  for  a  couple  of  hours.  Plaster  of  Paris  mi.xed  with  cold 
water  has  an  expansion  of  about  1-16  inch  to  the  foot  when 
hardening.  Should  this  be  undesirable,  mix  with  warm  water 
or  lime  water  and  there  is  no  expansion. 

Middletown,  N.  Y.  Donald  A.  Hampson. 


323.    GOLD  SOLDERS. 

Gold  solder  suitable  for  IS-karat  work:  Gold,  fine,  1  ounce; 
silver,  fine,  144  grains;  copper  wire,  9G  grains.    (Troy  weight.) 

Suitable  for  16  karat  work:  Fine  gold,  1  ounce;  fine  silver, 
144  grains;   copper  wire,  168  grains. 

Suitable  for  15  karat  work:  Fine  gold,  1  ounce;  fine  silver, 
240  grains;   copper  wire,  240  grains. 

Suitable  for  14  karat  work:  Fine  gold,  1  ounce;  fine  silver, 
300  grains;   copper  wire,  300  grains. 

Hardest  silver  solder:  Fine  silver,  1  ounce;  shot  copper, 
120  grains. 

Best  hard  silver  solder:  Fine  silver,  1  ounce;  shot  copper, 
105  grains;  spelter,  15  grains. 

Medium  silver  solder:  Fine  silver,  360  grains;  shot  copper, 
96  grains;   spelter,  24  grains. 

Easy  silver  solder:  Fine  silver,  336  grains;  shot  copper, 
108  grains;  spelter,  36  grains.  H.  U.  Schattle. 

Syracuse,  N.  Y. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 


Give  all  det&ils  and  i 


1  convenience 


W.  J.  B. — The  piston  rod  of  a  22-inch  cylinder  Corliss  en- 
gine, heing  broken,  had  to  be  replaced.  The  new  rod  was 
turned  to  a  diameter  of  2  29/32  inches,  the  hole  in  the  piston 
being  2  57  64  inches,  or  1/64  inch  less  than  the  diameter  of 
the  rod.  In  order  to  shrink  the  piston  on  the  rod,  the  former 
was  heated  to  a  dull  red,  but  the  rod  refused  to  enter  the 
hole.  It  was  then  turned  down  about  0.008  inch  more,  or 
half  of  1/64  inch.  The  piston  was  again  heated,  but  the 
rod  still  refused  to  enter.  Upon  measuring  the  hole  of  the 
piston  when  heated  it  was  found  that  the  hole  was  smaller 
when  the  piston  was  heated  than  when  it  was  cold.  Now, 
the  question  is  what  is  likely  to  have  been  the  cause  of  the 
hole  in  the  piston  being  smaller  when  heated?  Could  the 
piston  being  hollow  have  anything  to  do  with  the  matter? 

A. — If  any  of  the  readers  of  M.^chinebt  have  had  any  simi- 
lar experience  or  think  that  they  can  satisfactorily  explain 
this  occurrence  we  should  be  glad  to  hear  their  opinion. 


R.  A.  W, — A  rod  of  %-inch  Stubbs  steel  24  Inches  long, 
annealed  and  colled  into  an  open  helical  spring  1\<2  inch  inside 
diameter,  2  inches  long,  was  given  a  spring  temper  and  placed 
on  a  1%-inch  diameter  round  punch  to  act  as  a  stripper;  when 
compressed  to  about  IV2  inch  it  was  only  strong  enough  to 
strip  1/16-inch  aluminum  when  the  punch  was  ground  sharp 
and  slightly  concaved  on  the  end.  Another  spring,  open  heli- 
cal as  above,  made  from  No.  6  Brown  &  Sharpe  round  rolled 
spring  steel  wire  ■"'«  inch  inside  diameter.  1  inch  long,  mounted 
on  a  17/32-inch  diameter  round  punch  and  compressed  solid, 
was  only  strong  enough  to  strip  1/16-inch  aluminum,  ihe 
punch  being  ground  sharp  and  slightly  concave,  as  before.  I 
would  like  some  data  from  the  experience  of  others  which 
would  enable  us  to  figure  accurately  the  spring  pressure  re- 
quired to  strip  stock  of  different  metals  and  thicknesses  from 
punches  of  various  diameters.  We  would  use  positive  strip- 
pers, but  could  not  do  so  in  the  case  cited. 

A. — The  above  question  is  submitted  to  our  readers  for  an- 
swer. Anyone  having  data  on  this  subject  is  invited  to  sub- 
mit it  for  publication. 


C.  K. — Is  It  necessary  to  mix  anything  with  cyanide  of 
potassium  when  it  is  melted  in  an  iron  pot  for  use  in  case- 
hardening?  I  have  tried  to  melt  some  and  instead  of  melting, 
it  all  dried  up  like  flour  and  would  not  melt  at  all.  What 
was  the  cause  of  the  trouble? 

Answered  by  E    R   Markham. 

A. — The  trouble  referred  to  is  probably  due  to  the  cyanide 
having  been  for  some  time  exposed  to  the  air  and  thus  be- 
coming "air  slaked."  I  have  used  many  tons  of  cyanide  in 
various  forms,  but  have  always  been  very  particular  to  keep 
it  tightly  sealed  in  cans,  or  some  other  receptacle  excluding 
the  air.  When  kept  in  this  manner  I  have  never  had  any 
trouble  in  melting  it. 


G.  C.  M. — Will  the  lead  be  the  same  in  two  pipe  taps  of  the 
same  size  if  one  is  chased  with  the  taper  attachment,  and 
the  other  with  the  tailstock  set  over?  The  tool  in  both  exam- 
ples is  to  be  set  level  with  the  axis  of  the  work. 

A. — No,  but  the  difference  is  slight  with  the  standard  pipe 
tap,  i.  e.,  that  having  a  taper  of  %  inch  per  foot.  In  the  case 
of  two  pipe  taps,  one  threaded  with  the  taper  attachment 
(good  practice)  and  the  other. with  the  tailstock  set  over  (bad 
practice),  the  number  of  threads  In  a  length  of  12  inches  will 
be  in  the  ratio  of  12  to  12.006;  assuming  a  lead  of  14  threads 
per  inch,  there  would  be  168  threads  on  12  inches  axial  length 
of  the  first  tap  and  168.084  threads  on  the  second.  Setting  the 
tailstock  over  decreases  the  pitch,  as  measured  on  the  axis  of 
the  tap.  The  pitch  decreases  with  an  increase  of  taper  of  the 
tap,  and  is  inversely  as  the  secant  of  half  the  included  angle. 
For  example,  in  the  case  of  a  standard  pipe  thread,  half  the 
included  angle  is  1°  47'  23"  and  the  secant  Is  1.0005.  There- 
fore, the  ratio  of  the  side  of  the  tap  to  its  axis  is  in  the  pro- 
portion of  1.0005  to  1.  and  the  actual  pitch  to  the  apparent 
pitch  is  as  1  to  1.0005.  If  half  the  included  angle  were  31  de- 
grees the  secant  would  be  1.1666,  showing  that  the  taper  side 
fs  one-sixth  longer  than  the  axis.  Consequently,  if  a  tap  of 
this  extreme  taper  were  threaded  with  the  tailstock  set  over, 
the  axial  pitch  would  be  only  six-sevenths  of  the  pitch  meas- 
ured on  the  taper. 


AN  INGENIOUS   SUBSTITUTE   FOR  THE 
FLOATING  LEVER. 

In  the  catalogue  of  an  English  firm  building  heavy  metal- 
working  machinery  is  shown,  incidentally,  a  neat  arrangement 
for  performing  the  functions  of  the  floating  lever — a  device 
generally  used  in  waterwheel  governors,  steam  steering  appa- 
ratuses and  other  mechanisms  in  which  it  is  desired  to  deter- 
mine by  sensitively  moved  levers,  etc.,  the  position  of  heavy 
parts  requiring  great  power  to  shift  their  position.  The 
advantage  which  the  device  shown  in  the  cut  would  appear  to 
possess  over  the  floating  lever  is  that  its  range  is  practically 
unlimited,  so  it  may  be  arranged  to  control  movements  of 
great  extent  without  sacrificing  the  compactness  of  the 
arrangement. 

The  handwheel  A  is  the  controlling  element.  It  is  connected 
with  a  worm  B  meshing  with  a  wormwheel  C.  The  shaft  of 
this  wormwheel  is  jcurnaled  in  boxes  which  are  free  to  slide 
up  and  down  in  vertical  slides  in  the  frame  work  which  sup- 
ports it.  On  the  opposite  side  of  the  wheel  is  worm  D,  which 
is  rotated  by  the  heavy  parts  whose  motion  is  to  be  controlled. 
Any  vertical  displacement  of  the  wormwheel  is  transmitted  to 
the  rod  E  which  operates  the  valve,  belt  shifter,  clutch  lever, 
or  other  device  used  for  starting,  stopping  and  reversing  the 
driving  machinery.     Let  it  be  supposed  that  the  mechanism  is 


Substitute  for  the  Floatiiis  Lever. 

at  rest  with  the  wormwheel  midway  between  its  upper  and 
lower  position  in  the  vertical  slides  of  the  housing,  and  the 
operator  desires  to  locate  the  position  of  the  heavy  part  whose 
movement  is  controlled  by  the  arrangement;  it  may  be  a  rud- 
der, a  waterwheel  gate,  or  what  not.  He  revolves  the  hand- 
wheel  in  a  direction  corresponding  to  the  motion  he  desires. 
This  rotates  worm  B,  but  as  worm  D  is  stationary  since  the 
mechanism  is  not  yet  in  motion,  the  rotation  of  the  handwheel 
has  the  effect  of  rolling  the  wheel  C  between  the  two  worms, 
either  up  or  down,  depending  on  the  operator's  movements. 
The  operator  may  rotate  the  handwheel  to  a  position  corre- 
sponding to  the  new  adjustment  he  desires.  The  vertical  dis- 
placement of  the  wheel  just  described  will  work  the  valve  or 
clutch  levers,  and  start  the  machinery  in  motion  to  bring  to 
pass  that  new  adjustment.  As  soon  as  a  proper  rearrange- 
ment thus  started  has  been  effected,  the  rotating  of  worm  D. 
connected  with  the  moving  parts,  will  return  the  wormwheel 
to  its  vertical  position  and  thus  close  the  valve  or  release  the 
clutch  which  made  the  movement  possible. 


Consul  R.  S.  S.  Bergh,  of  Gottenburg,  in  reporting  on  the 
Swedish  experiments  in  making  alcohol  from  peat,  states  that 
these  experiments  were  started  in  1903.  the  government  and 
private  persons  jointly  advancing  the  money  necessary.  It  Is 
claimed  that  satisfactory  results  have  been  obtained,  especfally 
as  it  has  been  found  that  the  by-products  of  the  process  can 
also  be  sold.  A  company,  Aktiebolaget  TourbiSre,  has  now 
been  organized  in  Stockholm  for  the  purpose  of  exploiting  the 
invention.  It  is  stated  that  the  Inventor  thinks  that  the  price 
of  alcohol  made  from  peat  will  be  less  than  one-half  of  the 
present  price  of  alcohol  and  lower  than  the  lowest  price  of 
refined  petroleum.  This  latter  statement  we  must,  of  course, 
accept  of  with  a  certain  amount  of  reservation,  because  experi- 
ence teaches  that  what  the  inventor  thinks  fs  not  always  to 
be  taken  for  granted. 


March,  1907. 
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A  MONTHLY  RECORD  OF  NEW 

AN  UNUSUAL  PROFILING  MACHINE. 

The  machine  shown  below  is  designed  for  profiling  the 
beveled  edges  of  irregular  shaped  retort  covers.  While  this 
is  an  operation  somewhat  outside  of  the  regular  run  of  work 
found  in  machine  shops,  the  principle  of  the  machine  is  ex- 
actly similar  to  that  of  the  ordinary  profiler;  and  It  is  so 
much  heavier  and  of  so  much  greater  capacity  than  anything 
of  the  kind  of  which  we  have  any  knowledge,  that  it  is  a 
decidedly  interesting  machine.  It  has  proved  to  be  an  emi- 
nently successful  one  as  well. 

To  the  cross  rail,  supported  by  the  two  heavy  uprights 
shown,  is  mounted  a  carriage  carrying  at  the  right  the  former 
roll  and  at  the  left  the  cutter  spindle.    These  two  parts  move 


APPLIANCES  FOR  THE  SHOP. 

from  chips  by  canvas  covers,  not  shown  in  the  photograph. 
The  table  carries  an  auxiliary  platen  for  the  formers. 

The  distance  between  the  centers  of  the  spindles  Is  36 
inches.  The  saddle  has  36  inches  of  movement  on  the  cross 
rails  and  the  table  has  40  inches  of  movement  front  and  back. 
The  table  is  72  inches  long  by  3G  inches  wide,  the  distance 
between  the  uprights  being  74  inches.  The  machine  weighs 
about  11,000  pounds  and  was  built  by  the  Beaman  &  Smith 
Co.,  Providence,  R.  I. 


them   are 


Profiling  Machine  for  Large  Work. 

longitudinally  with  each  other  owing  to  the  fact  that  they  are 
supported  by  the  same  carriage.  Their  vertical  movement  is 
also  simultaneous;  the  bearings  which  support 
gibbed  in  vertical  ways  and  may  be  raised  or  low- 
ered together  by  the  operation  of  the  lever  shown, 
which  is  connected  to  a  rock  shaft  carrying  gears 
at  either  end,  meshing  with  racks  attached  to  the 
two  slides.  The  spindle  is  driven  through  bevel 
and  spur  gearing  from  a  motor  attached  to  a  ver- 
tically adjustable  bracket  on  the  left-hand  column; 
the  vertical  adjustment  provides  a  means  for 
maintaining  the  proper  tension  on  the  belt.  For 
traversing  the  carriage  on  the  cross  rail,  the 
handwheel  at  the  right  is  provided,  which, 
through  the  shaft  extending  to  the  rear  of  the 
machine,  operates  a  sprocket  driving  a  Renold 
silent  chain,  which  in  turn  operates  a  pinion  mesh- 
ing with  a  rack  attached  to  the  carriage.  This 
rack  is  double  so  that  it  may  be  adjusted  to  take 
up  back  lash  due  to  wear.  The  chain  has  also  a 
fine  adjustment  to  insure  constant  and  uniform 
motion  between  the  hand-wheel  and  the  carriage 
movement. 

The  work  is  supported  on  a  broad  table  resting 
on  a  train  of  rolls  on  either  side,  which  run  in 
tracks  provided  for  them  in  upper  surface  of  the 
bed.    This  bed  is  supported  at  the  rear  by  a  cross 
rail  between  the  two  uprights,  and  at  the  front  by 
a   pedestal — thus   giving  a   three-point  bearing   to 
the  whole  apparatus.    For  moving  the  table  in  and 
out  a  rack  is  attached  to  it,  meshing  with  a  pinion 
operated  by  a  hand-wheel  in  a  way  similar  to  that 
just  described  for  the  carriage  mechanism.     This  rack  is  also 
double  and,  as  a  means  of  alignment  for  the  table  and  work, 
is  confined  in  a  planed  groove  or  slide  in  the  top  of  the  bed. 
This   rack  slide  and  the  two   trains   of  rollers  are  protected 


A  HEAVY  WASHER  PUNCHING  MACHINE. 
Some  time  ago  (May,  1905,  to  be  exact)  we  illustrated  a 
press  built  by  the  Krips-Mason  Machine  Co.,  1636  N.  Hutch- 
inson St.,  Philadelphia,  Pa.  This  press  was 
specially  designed  for  the  manufacture  of 
washers  with  either  single  or  multiple  dies, 
and  involves  in  its  construction  provision 
for  stripping  the  work  and  the  waste  from 
both  punch  and  die,  and  for  presenting  the 
stock  to  the  cutting  parts  without  injuring 
the  operator.  In  the  cut  below  we  show  a 
machine  of  the  same  type  by  the  same 
makers,  but  of  much  greater  capacity,  it 
being  possible  with  this  tool  to  work  %-inch 
stock,  and  to  blank  out  washers  having  a 
maximum  outside  diameter  of  31  inches  and 
a  maximum  inside  diameter  of  6  inches. 

The  punch  is  provided  with  a  shedder  and 
the  die  with   a  stripper,  both  positively  ac- 
tuated, the  one  by  a  cam  on  the  rear  end  of 
the    main    driving   shaft    next   to    the   gear, 
and  operating  through  the  system  of  levers 
shown,    the    other    worked    by   a    stationary 
adjustable    bar    passing    through    a    slot    in 
the   ram.     This   system   gives   results   simi- 
lar  to   those   obtained   by    the   sub-press    in 
small  work  so  far  as  concerns  the  ability  of 
the   machine   to   use   thin   and   delicate   materials   like  paper, 
fiber,  etc.,  and  its  ability  to  produce  blanks  from  heavy  stock 
perfectly  flat  and  free  from  burrs  or  turned  up  edges.     A  car- 


Large  Krlps-Mason  Press,  Designed  for  Making  Washers. 

rier  is  provided  for  inserting  work  which  has  to  be  done  piece 
by  piece.  This  is  in  the  form  of  an  arm  pivoted  to  a  vertical 
shaft,  rotated  to  right  and  left  by  the  movement  of  the  ram 
through  the  medium  of  helical  grooves  at  the  shaft's  upper  end. 
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An  important  part  of  the  business  of  the  manufacturers  of 
this  machine  consists  in  the  working  up  of  scrap  metal  into 
washers.  This  size  is  capable  of  makrng  from  4  to  5  tons  of 
such  washers  per  day.  The  machine  is  geared  in  the  ratio  of 
8  to  1.  the  main  driving  gear  having  a  diameter  of  S  feet  and 
S  inches  face.  The  iiywheel  weighs  l.SOO  pounds,  the  total 
weight  being  25.500  pounds.  The  builders  have  received  or- 
ders for  12  machines  of  this  size  within  the  past  six  months. 


THE  WHITNEY  JACK  FOR  POLISHING  AND  GRINDING. 

It  is  not  so  many  years  ago  since  it  was  believed  that  all 
it  was  necessary  to  do  in  fitting  up  a  polishing  rocm.  was  to 
provide  a  number  of  wheels  of  various  sorts,  mount  them  on 
crudely  constructed  stands,  and  connect  them  with  belts  to  a 
jack  shaft  on  the  floor.  Scores  of  such  rude  contrivances  were 
grouped  in  small  rooms  whose  atmosphere  was  charged  with 
floating  metal  dust,  and  whose  space  overflowed  with  the  men, 
work  boxes,  machines,  countershafts  and  flying  belts  which 
were  crowded  together  in  it.  One  of  the  flrst  Improvements 
consisted  in  providing  exhaust  fans  for  the  wheels,  thus  serv- 
ing to  remove  the  dangerous  metallic  dust  which  did  such 
damage  to  the  workman's  lungs.  Besides  that,  some  recent 
installations  have  shown  evidences  of  forethought  in  the  mat- 
ter of  doing  away  with  unprotected  driving  mechanism.  One 
of  the  most  interesting  of  these  plans  is  that  incorporated  in 
the  Whitney  "jack"  shown  below.  While  this  device  is  here 
described  for  the  first  time,  it  has  been  tested  out  In  actual 
use  for  something  over  four  years,  some  manufacturers  hav- 
ing had  as  many  as  100  of  them  going  throughout  that  period. 
Its  builders,  the  New  Britain  Machine  Co.,  of  New  Britain, 
Conn.,  assert  that  a  definite  and  adequate  mechanical  reason  ex- 
ists for  every  feature  of  its  design,  and  that  its  details  have 
been  arrived  at  by  trial,  elimination,  and  the  survival  of  the 
fittest. 

One  of  the  first  points  noticed  is  that  the  belting  runs  down- 
ward to  a  line  shafting  beneath  the  floor.  By  doing  this,  op- 
portunity is  afforded  to  dispense  with  countershafts,  clutcbes 
and    loose   pulleys,   and   thus   at   the   outset   relieve    those   in 


Fig.  1.    Whitney  Jack  with  Belt  Slacked  and  Spindle  Stopped. 

charge  of  the  machines  of  several  notorious  sources  of  trou- 
ble in  high-speed  machinery.  This  method  of  connection,  pull- 
ing the  shaft,  as  it  does,  down  into  its  bearings,  insures  a 
steady  true  running  wheel.  The  belt  is  carried  inside  of 
the  case  as  shown  by  the  dotted  lines  in  Figs.  1  and  2.  This 
entirely  encloses  it  from  its  greatest  enemies,  oil  and  dust, 
and  also  protects  the  surrounding  air  from  the  currents  which 


would  otherwise  be  set  up  by  the  rapidly  moving  parts,  thus 
lessening  the  amount  of  loose  emery  floating  around  in  the 
air.  The  lever  shown  in  the  front  of  the  machine  is  lowered 
in  Fig.  2  and  raised  in  Fig.  1.  In  Fig.  1  with  the  lever  raised 
the  spindle  is  dropped  and  the  belt  hangs  slack,  stopping  the 
machine;  this  extends  the  working  life  of  the  belt  and  re- 
lieves both  the  bearings  of  the  jack  and  those  of  the  lineshaft 


Fig.  2.    The  Head  Raised  to  Working  Position. 

from  the  pressure  due  to  the  tension  of  the  belt.  When  the 
handle  is  depressed  the  spindle  is  raised,  as  shown  in  Fig.  2. 
and  the  belt  is  in  position  for  operation.  It  can  be  readily 
reached  for  examination,  and  provision  is  made  for  tightening 
it  without  relacing.  The  weight  of  the  heavy  wheels,  bearings, 
etc.,  is  usually  enough  to  hold  the  top  down  at  all  times  onto 
the  starting  handle,  but  when  such  work  as  sad  irons  are  being 
polished,  under  the  pressure  of  a  lever  beneath  the  wheel,  an 
up-stop  is  provided  to  lock  the  top. 

The  spindle  is  of  high  carbon  steel,  with  a  special  form  of 
threaded  end  which  tends  to  prevent  the  accumulation  of 
emery  at  this  point.  The  pulley  is  crowned  according  to  the 
system  in  vogue  in  the  shops  of  the  builders,  and  described 
in  a  letter  by  Mr.  Gauthier  in  the  September,  1905,  issue  of 
M.\CHixERY.  This  system,  in  the  belief  of  the  builders,  gives 
the  maximum  tractive  effort  at  high  speed,  with  a  true  run- 
ning belt  and  a  comparatively  small  amount  of  center  stretch. 
A  double  seal  is  provided  against  the  intrusion  of  emery  in 
the  bearings.  The  important  matter  of  lubrication  is  attended 
to  by  a  reservoir  of  oil  for  each  bearing,  this  oil  being  used 
over  and  over  again.  Speeds  up  to  5,000  revolutions  per 
minute  have  been  attained  and  maintained  on  this  machine. 
The  table  given  below,  furnished  by  the  makers,  will  give  a 
general  idea  of  suitable  speeds  for  wheels  of  various  kinds 
and  varying  diameters: 

Diameters.  12  in.     14  in.     IC  in.     IS  in.     20  in. 

Solid  emery  wheels 1750       1500       1315       1165      1050 

Leather    covered    polishing 

wheels    2700      2320      2030       1800      1620 

Disk  grinders  (steel  disks)  2700  2320  2030  1800  1620 
Cloth  buffing  wheels 39S0       3410       2985       2655       2390 

Any  desired  form  of  windgate  or  hood  may  be  attached  by 
the  purchaser;  the  makers  have  patterns  for  a  number  of 
different  styles  of  them. 

BLISS  SPECIAL  DIAL  FEED  PRESS. 

The  principal  interest  of  the  machine  shown  in  the  cut  lies 

in   the  feed   arrangement.     A   bevel   gear  on  the  end  of  the 

crankshaft  meshes  with  a  gear  on  the  vertical   shaft  at  the 
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left  hand  side  of  the  machine.  This,  in  turn,  carries  a  spur 
gear  at  its  lower  end  which  drives  a  similar  gear  beneath  the 
bed  of  the  machine,  the  latter  being  connected  to  the  mechan- 
ism known  as  the  "Geneva  stop  motion."  This  device  is  too 
well  known  to  require  detailed  description.  It  will  be  remem- 
bered that  it  provides  a  means  for  indexing  a  shaft  or  dial 
rapidly  and  easily,  and  then  locks  it  in  position  for  a  longer 
■or  shorter  space  of  time  before  again  indexing  it  as  before. 
In  this  use  of  the  mechanism  a  further  positive  loclc  is  pro- 
vided which  renders  the  location  of  the  dial  absolutely  posi- 
tive. 

The  machine  is  operated  in  an  interesting  manner.    A  large 
ilanged  bottom   face  is  provided   for  the  slide.     To  this  four 


Cuttdngr  and  Forming  Press  -with  Ingenious  Feed. 

ipunches  are  fastened — a  cutting  and  forming  punch  in  front, 
and  a  similar  cutting  and  forming  punch  in  back.  The  dies 
are  bolted  to  the  dial  plate.  One  operator  stands  in  front  and 
another  at  the  back  of  the  machine,  each  holding  a  piece  of 
the  material  which  is  to  be  cut  and  formed.  Passing  the 
metal  under  the  blanking  punch,  the  blank  is  cut  out  and  is 
then,  by  means  of  the  dial  plate,  carried   under  the  forming 

•die,  whence  it  is  automatically  ejected  and  brushed  aside. 
Thus  two  duplicate  pieces  are  produced  at  each  stroke  of  the 
press,  and  since  the  machine  runs  at  60  revolutions  per  min- 
ute, the  total  product  is  120  complete  pieces  per  minute,  in- 
volving 240   operations    in   that   time.     From   this   it   will   be 

:seen  that  the  machine  is  adapted  for  producing  articles  re- 
quiring a  cutting  and  forming  operation,  when  such  articles 
have  to  be  made  in  large  quantities.  The  total  weight  of  the 
machine  as  shown  is  about  G,200  pounds.  It  is  built  by  the 
E.  W.  Bliss  Co.,  5  Adams  St.,  Brooklyn,  N.  Y. 

ALLIS-CHALMERS  MOTOR  FOR  INDIVIDUAL  DRIVE. 

The  Allis  Chalmers  Co.  of  Milwaukee,  Wis.,  have  recently 
■developed  a  new  type  of  motor  for  direct  connected  service; 
one  of  this  line  is  shown  in  the  cut  herewith.  The  require- 
ments for  which  this  motor  has  been  designed  are  those  due  to 
the  growing  application  of  individual  drives  to  machinery  of 
various  kinds.  Motors  used  for  this  service  must  not  only  be 
compact,  but  they  must,  as  well,  be  adapted  to  mounting  in 
any  position,  while  the  windings  and  commutator  should  be 
so  arranged  as  to  be  partially  or  wholly  protected  from  in- 
jury where  such  protection  is  required.  Geared  and  direct 
•coupled  methods  of  driving  are  rapidly  displacing  belts,  and 
:this,   together   with    the   tact    that    strains   and    overloads   are 


of  common  occurrence,  requires  larger  bearings  than  are 
commonly  used  in  motors  of  this  class.  Great  improve- 
ments have  also  been  necessary  in  the  matter  of  commutating 
qualities,  since  present  requirements  call  for  wide  variations 
in  speed  with  occasional  heavy  overloads. 

The  field  magnet  yoke  is  of  open  hearth  steel,  machined  to 
receive  the  bearing  housings,  which  are  l.eld  in  place  by 
through  bolts  and  can  be  rotated  through  90  or  ISO  degrees. 
The  pole  cores  are  of  open  hearth  steel,  circular  in  cross  sec- 
tion, with  pole  shoes  having  faces  of  such  shape  as  to  give  suit- 
able distribution  to  the  field  flux,  give  good  commutation,  and 
prevent  humming  due  to  the  armature  teeth.  The  armature 
core  is  ventilated  and  the  coils  are  form  wound.  The  commu- 
tator is  of  large  diameter  to  give  a  good  wearing  depth,  with 
the  mica  between  the  bars  so  selected  as  to  give  an  even  wear. 
The  shaft  is  lubricated  by  the  ring  oiling  system.  The  pro- 
jection for  the  pulley  is  turned  down  smaller  than  the  jour- 
nals, so  that  the  latter  may  be  trued  up  when  worn  without 
reducing  their  diameters  below  that  of  the  pulley  bore. 

In  the  use  of  variable  speed  motors  for  the  individual  drive 
of  machine  tools,  there  are  two  points  to  be  carefully  consid- 
ered: First,  the  size  and  weight  of  the  motor  is  dependent 
to  a  great  extent  on  the  minimum  speed  at  which  the  motor 
is  required  to  develop  its  full  rated  power;  the  slower  the 
minimum  speed,  the  greater  will  be  the  size  and  weight  for 
a  given  horsepower  output.  Second,  the  maximum  speed  of 
the  motor  is  dependent  on  the  allowable  peripheral  speed  of 
th  armature,  commutator,  and  pinion  or  belt;  or  upon  the 
ratio  of  speed  reduction  between  the  driven  shaft  and  the 
motor  shaft.  This  limits  the  maximum  speed  to  1,000  or  1,600 
R.P.M.  depending  on  the  output  of  the  motor.  The  maximum 
speed  being  thus  fixed  by  mechanical  limitations,  any  increase 
in  the  range  of  speed  variation  must  be  obtained  by  decreas- 
ing the  minimum  speed  and  consequently  increasing  the  size 


^Uls-Chalmers  Type  K  Motor. 

of  motor  for  a  given  output,  or  decreasing  the  output  for  a 
given  size.  These  mechanical  limitations  make  it  desirable 
to  keep  the  speed  range  down  to  a  reasonable  amount  and  in 
Type  "K"  motors  it  has,  therefore,  been  limited  to  a  ratio 
of  3  to  1. 

These  motors  are  manufactured  in  thirteen  different  frame 
sizes,  and  for  each  size  there  are  a  number  of  ratings,  the 
output  of  a  given  frame  being  proportional  to  the  speed. 


THE  S.  AND  S.  VARIABLE  SPEED  GEAR. 

The  S.  &  S.  Engineering  Co.,  5S1  Park  Place,  Brooklyn, 
N.  Y.,  are  selling  in  this  country  the  interesting  variable  speed 
device  shown  in  the  accompanying  cut.  This  appliance  has 
been  built  and  used  for  a  number  of  years  in  England  and 
Canada,  and  is  therefore  not  in  any  respect  untried. 

The  device  is  of  the  expansion  pulley  type,  so  designed  as 
to  make  possible  an  efficient  short  drive  without  depending  on 
the  sag  and  elasticity  of  the  belt.  Power  is  received  by  the 
shaft  carrying  the  tight  and  loose  pulleys.  Both  of  the  shafts 
are  hollow  and  each  contains  a  rod  connected  to  the  cross  bar 
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shown  at  the  right  hand  end.  This  cross  har  may  be  moved 
in  and  out.  between  tlie  two  extreme  positions  shown  by  the 
full  and  doited  lines,  through  the  action  of  two  screws,  located 
in  the  outer  tie  bars  and  connected  to  each  other  by  the  sprock- 


Varlable  Speed  Device,  utUizln?  the  Expansion  PuUey  Idea. 

ets  and  chain  shown  at  their  left  hand  ends.  Any  suitable 
connection  may  be  made  for  operating  these  screws  in  a  con- 
venient manner.  The  rods  within  the  shafts  have  formed  on 
their  inner  ends  spiral  grooves  which  engage  with  similar 
spiral  keys  in  pinions  seated  within 
and  concentric  with  the  axis  of  the 
two  expansion  pulleys.  Rack  teeth 
are  formed  on  the  supporting  ai'ms  of 
the  separate  sections  of  the  expansion 
pulleys;  these  rack  teeth  mesh  with 
pinions  just  described,  so  that,  as  the 
cross  bar  operated  by  the  sprocket 
wheels  and  screws  is  moved  in  or  out, 
the  spirals  on  the  end  of  the  rods  ro- 
tate the  pinions,  which  in  turn  with- 
draw or  extrude  the  sections  of  the  ex- 
pansion pulleys,  in  such  a  way  as  to 
increase  the  diameter  of  one  and  di- 
minish tliat  of  the  other.  The  change 
in  velocity  ratio  thus  obtainable  is  ap- 
proximately 4  to  1. 

No  special  belts  are  necessary,  and 
all   the  pulleys  used  are  between   the 
bearings,    thus    at    once    economizing 
space  and  reducing  the  strain  on  the 
mechanism.     This  variable  speed  gear 
m.ay   be   mounted    on   ceiling,   wall   or 
floor.     The   bearings   are   of   the   best 
phosphor  bronze,  and,  excepting  in  the 
cases    where    the    mechanism    is    in- 
stalled on  the  floor,  are  all  lubricated  from  magazine  oil  boxes 
which  only  require  attention  about  once  a  month.     The  heavi- 
est machines  and  those  intended  for  floor  positions  are  ring 
oiled.     The  horsepower  transmitted   by   various   sizes   ranges 
from  as  small  as  2  to  as  large  as  12S.    The  latter  size  employs 
40-inch  diameter  by  24-inch  face  pulleys,  running  at  a  maxi- 
mum speed  of  120  revolutions  per  minute. 


modern  engine  lathes,  including  the  ability  to  take  heavy  cuts 
with  high  speed  steels;  and  yet,  since  it  is  to  be  used  for 
delicate  work,  the  machine  must  still  be  sensitive  in  all 
its  movements  and  convenient  to  handle.  This  is  a  diffi- 
cult problem.  Its  proper  solution  requires  a  careful  dis- 
tribution of  weight,  and  a  proper  proportion  between  the  areas 
of  the  sliding  surfaces  and  the  pressure  which  has  to  be 
carried  by  them. 

Of  the  two  types  built,  the  single  belt  gear-driven  machine 
is  shown  in  Fig.  1,  while  Figs.  2  and  3  show  a  4-step  cone- 
driven  machine.  The  geared  head  is  designed  to  give  eight 
speed  changes,  obtained  entirely  by  the  action  of  friction 
clutches  of  sufficient  power,  manipulated  by  the  three  handles 
shown.  This  arrangement,  while  furnishing  a  powerful  drive, 
still  permits  all  the  changes  to  be  made  while  the  lathe  is 
running  at  full  speed,  even  for  the  heaviest  cut  the  tool  is 
capable  of  taking.  The  highest  and  lowest  speeds  can  be  ob- 
tained instantly.  When  the  motor  drive  is  desired,  a  constant 
speed  motor  is  mounted  on  the  top  of  the  headstock  and 
geared  to  the  pulley  spindle.  The  spindle  has  bearings  of 
unusual  dimensions.  Faceplate,  chucks,  etc.,  are  attached  to 
its  nose  by  the  well-known  method  employed  by  the  builders, 
a  taper  seat  being  used  in  combination  with  a  coarse  pitch 
screw  for  drawing  the  parts  together. 

The  feed  and  thread  cutting  changes  are  obtained  by  a  rapid 
change  gear  mechanism  which  has  48  combinations,  operated 
by  the  two  knobs  shown  at  the  front  of  the  gear  box.  A  plate 
is  here  displayed  giving  tables  and  formulas  for  cutting  ir- 
regular pitches,  which  may  be  obtained  by  change  gears  in  the 
ordinary  manner.  When  cutting  threads  It  is  not  necessary 
to  reverse  the  spindle,  since  the  screw  is  reversed  by  the 
manipulation  of  the  lower  knob  at  the  front  of  the  apron.     A 


PRATT  &  WHITNEY  16-INCH  TOOLMAKEBS'  LATHE. 
The  members  of  the  line  of  lathes  manufactured  by  the 
Pratt  &  Whitney  Co.,  Hartford,  Conn.,  have  an  individuality 
In  their  lines  and  proportions,  and  an  originality  in  their 
mechanical  design,  which  makes  them  singly,  or  as  a  whole, 
well  worth  the  attention  of  the  designer  or  the  machinist. 
The  latest  addition  to  this  line — a  16-inch  toolmakers'  lathe — 
Is  no  exception  to  this  rule,  as  our  readers  will  admit  after 
examining  the  accompanying  halftones  and  following  the  de- 
ficription  given  below.  Being  designed  for  high  class  manu- 
facturing, it  must  have  all  the  impi-ovements  to  be  found  in 


Pig.  1.    Front  View  of  Pratt  &  "WTiitney  Single  Pulley  Gear-driven  Lathe. 

rod  runs  the  whole  length  of  the  machine  and  on  this  are 
placed  adjustable  stops,  so  that  an  automatic  cut-off  is  ob- 
tained in  either  direction  for  either  thread  cutting  or  turning. 
All  feeds  may  be  disconnected  by  turning  the  knob  shown 
under  the  rear  bearing. 

A  new  feature  of  the  lathe  is  the  quick  withdrawing  mech- 
anism provided  for  the  cross  slide.  This  is  best  shown  in 
Fig.  3.  Below  the  handle  for  the  cross  slide  screw  will  be 
seen  a  short  lever  pivoted  to  a  vertical  axis.  This  lever  is 
used  in  withdrawing  the  tool  when  threading,  for  either  in- 
ternal or  external  threads,  the  feeding  in  for  the  new  cut 
being  obtained  by  altering  the  adjustment  of  the  cross  slide 
screw  in  the  usual  ni.inner.  To  bring  the  tool  into  engage- 
ment with  the  work  again,  the  handle  is  thrown  to  the  right- 
hand  stop  for  external  threads  and  to  the  left  hand  stop  for 
internal  threads.  This  movement  is  very  rapid  in  operation 
and  is  thoroughly  rigid,  although  sensitive  and  accurate.  The 
compound  elevating  rest  is  also  a  new  idea.  The  operator 
can  set  and  fasten  a  thread  tool,  for  instance,  square  with  the 
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spindle,  and   then  elevate  it  without  loosening  it  in  the  tool- 
post. 

The  machine  may  be  provided  with  a  large  variety  of  at- 
tachments. The  taper  attachment  has  only  one  sliding  point 
in  the  whole  mechanism,  and  can  be  adjusted  without  wrench- 
es. The  relieving  attachment,  best  shown  in  Fig.  2,  is  espe- 
cially efficient.  In  the  tool  board,  supported  back  of  the  tail- 
stock  in  Fig.  1,  will  be  seen  a  set  of  expan- 
sion arbors  and  bushings  which  are  very 
convenient  for  work  which  has  to  be  ex- 
ceptionally accurate.  A  series  of  collets 
for  work  up  to  IVi  inch  in  diameter  is  also 
provided,  while  special  step  chucks  may 
be  used  with  short  work  up  to  6  inches  in 
diameter.  Another  attachment  of  great 
utility  is  the  micrometer  stop  shown 
clamped  to  the  front  edge  of  the  bed  near 
the  forward  headstock  bearings  in  Figs. 
1  and  3.  This  is  a  great  convenience  in 
squaring  up  work  to  a  given  thickness.  It 
may  be  used  for  either  side  of  the  carriage. 
Another  use  to  which  it  may  be  put  is  that 
of  bringing  back  the  carriage  without  stop- 
ping the  spindle  when  cutting  threads. 
The  half  nuts  are  thrown  out  after  the  lead 
screw  has  been  stopped  on  the  lathe,  and 
the  carriage  is  brought  back  by  hand 
against  the  stop;  the  half  nuts  are  then 
thrown  in,  the-stop  being  adjusted  so  that 
they  will  always  catch  the  right  thread. 

The  general  lines  and  proportions  of  the  machine  are 
familiar,  since  they  follow  those  of  the  other  lathes  built  by 
the  same  firm.  The  courageous  use  of  unfinished  surfaces 
wherever  finished  ones  are  not  needed,  and  the  rational  and 
pleasing  design  of  the  larger  ca.stings,  gives  a  combined  effect 


So  far  as  the  main  outlines  of  the  tool  are  concerned, 
it  conforms  to  the  standard  column  and  knee  type.  The 
column  is  very  heavy  for  its  size,  and  is  so  designed  as  to 
effectually  absorb  the  vibration  set  up  by  the  cutter.  The 
knee  is  of  the  enclosed  box  type,  reinforced  to  withstand 
side  strains,  and  with  an  ample  bearing  on  the  column  face. 

The  spindle  is  of  hammered  crucible  steel  0.40  carbon,  run- 


Fig. 


Rear  Vie'w  of  Pratt  &  Whitney  Cone-driven  Style  Lathe,  sho-wing  Relieving  Attachment. 

ning  in  self-centering  adjustable  bronze  boxes.  The  arbor  hole 
is  fitted  to  a  No.  9  Brown  &  Sharpe  taper.  The  arm  is  3 
inches  in  diameter  and  carries  an  arbor  bushing  of  hard 
bronze,  also  adjustable  for  wear.  The  table  has  a  working 
surface  of  25  inches  x  C  %  inches,  with  a  central  T-slot  and 
suitable  pockets  and  channels  for  taking  care  of  the  cutting 
oil.  The  feed  is  operated  through  a  rack  and  pinion,  driven 
by  worm  gearing  enclosed  in  the  casing  at  the  left  of  the 
machine.  A  quick  return  is  provided.  The  feed  Is  driven 
through  a  patented  clutch,  designed  to  be  operated  by  an  ad- 


that  to  some  eyes,  at  least,  is  as  pleasant  and  satisfactory  as 
anything  built  of  iron  and  steel  for  commercial  purposes 
can  be. 

The  lathe  swings  16%  inches  over  the  V's  and  10  inches 
over  the  cross  slide.  It  is  built  in  6,  S  and  10  foot  lengths. 
The  lathe,  as  illustrated  in  the  photograph,  is  provided  with 
oil  pan  and  tank,  but  it  can  also  be  furnished  without  these. 
An  oil  pump  and  piping  will  be  furnished  when  desired.  The 
lathe  is  also  built  with  metric  screws  and  metric  gear  boxes, 
though  metric  threads  can  be  cut  with  English  screws  by 
using  translating  gears. 


WAINWBIGHT  &  KELLEY  PLAIN  MILLING  MACHINE. 

In  the  plain  milling  machine  shown  in  the  cut,  Wainwright 
&  Kelley,  of  Trenton,  N.  J.,  have  designed  a  tool  to  fill  the  re- 
quirements of  makers  of  electrical  goods,  sewing  machines, 
brass  goods,  and  other  manufacturers  requiring  a  machine 
of  medium  range,  but  of  great  stiffness  and  accuracy.  Besides 
the  qualities  just  enumerated,  attention  has  been  given  to 
reducing  the  amount  of  mechanism  required  to  the  lowest 
degree,  so  that  the  machine,  as  may  be  seen  {rp{n  the  cut, 
is  one  of  extremely  simple  construction. 


Plain  Milling  Machine  for  Light  Manvifacturing. 

justable  dog  for  determining  the  length  of  the  feed.  Adjust- 
able dials  graduated  to  thousandths  of  an  inch  are  provided 
for  the  vertical  and  transverse  movement  of  the  table. 

The  lengthwise  cross,  and  vertical  movements  of  the  table 
are,  respectively,  18  inches,  414  inches  and  13  inches.  The 
three-step  cone  is  driven  by  a  3-inch  belt.  The  net  weight  of 
the  machine  is  about  1,100  pounds. 
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TOLEDO  DOUBLE  BACK  GEARED  PRESS. 
The  machine  shown  in  the  halftone  below  was  designed  for 
the  hot  pressing  and  forming  of  couplings  for  oil  pipes  and 
similar  work,  as  well  as  for  cold  pressing.  It  Is  double  back 
geared,  has  a  double  pitman,  and  is  motor  driven.  The  frame 
is   a  one-piece   casting   weighing   29.000   pounds.     The   clutch 


Toledo  Double  Back  Geared  Presa. 

mechanism  is  of  the  three-engagement  automatic  block  type 
with  gravity  releasing  device — a  form  specially  suited  for 
heavy  presses,  it  being  very  powerful  as  well  as  simple  in 
construction  and  positive  in  action.  The  20-horsepow-er  motor 
used  is  conveniently  placed  on  the  right  hand  side  at  the  rear. 
The  crankshaft  is  9  inches  in  diameter.  The  large  gear  is  85 
inches  in  diameter  by  12  inches  face;  the  flywheel  is  60  inches 
in  diameter,  while  the  distance  from  the  floor  to  the  top  of  the 
large  gear  is  11  feet  S  inches.  The  distance  from  the  bed  to 
the  slide,  with  stroke  ^nd  adjust- 
ment up.  is  30  inches,  the  length  of 
stroke  being  8  inches.  A  bed  area 
of  6  inches  right  to  left  by  48  inches 
front  to  back  is  provided.  The  total 
weight  of  the  machine  is  73.500 
pounds.  It  was  built  by  the  Toledo 
Machine  and  Tool  Co..  Toledo,  0. 


The  machine  is  electrically  driven  by  a  15  H.P.  direct  cur- 
rent motor,  having  a  speed  change  ratio  of  two  to  one.  The 
connection  between  the  motor  and  the  saw  spindle  is  by  posi- 
tive gearing  of  the  spur  and  bevel  type,  it  being  the  belief  of 
the  makers  that  worm  gearing  is  unsuited  for  this  purpose, 
owing  to  its  high  friction  loss  and  the  wearing  out  of  the 
costly  wormwheels.  The  slide  on  which  the  saw  is  carried 
has  a  large  bearing  area  on  the  table  and  is  made  with  the 
underlock  cast  solid.  Phosphor  bronze  taper  shoes  take  up 
all  the  wear  on  the  saddle  or  table. 

A  removable  table  with  a  screw  adjustment  for  setting  work 
in  line  with  a  spindle,  is  a  feature  of  the  machine.  Special  V 
stands  and  rest  blocks  with  suitable  clamps  and  bolts  are  pro- 
vided; these  fixtures  are  all  removable,  leaving  the  table  clear 
for  bulky  work.     Pipe  and  piping  are  also  supplied   for  pro- 


A  ControUer  SpeciaUy  Desigrned  for  Crane  Service. 

viding  the  saws  with  lubricant.  The  machine  will  cut  double 
slots  to  a  depth  of  11  inches  and  spaced  up  to  10  inches  apart, 
in  steel  as  hard  as  0.45  point  carbon.  The  machine  in  ordinary 
service  cuts  a  slot  of  these  dimensions  in  fifteen  minutes. 

A  NEW  LINE  OF  CONTROLLERS. 
The   Electric   Controller   &   Supply   Co.   of  Cleveland,  Ohio, 
have   recently  completed   the   design   of  a   line  of  controllers 


MOTOR-DRIVEN  ROTARY  SLOT- 
TING MACHINE. 
The  halftone  showTi  herewith 
illustrates  a  specialized  form  of  cold 
saw,  recently  built  for  the  Union 
Pacific  R.  R.  Co.  by  the  High  Duty 
Saw  &  Tool  Co.,  of  Eddystone,  Pa. 
It  consists  essentially  of  two  saws 
mounted  on  the  same  spindle  at 
adjustable  distances  apart,  together 
with  means  for  setting  the  saws 
into  the  work  which  is  held  by  suit- 
able clamps  and  fixtures  on  a  table 
prepared  for  it.  The  machine  is  intended  to  be  used  in  slot- 
ting forged  steel  cranks,  connecting  rods,  links  and  similar 
pieces.  By  removing  one  of  the  saws  it  can  be  used  as  a  regu- 
lar cut-off  machine  on  axles  and  miscellaneous  straight  stock. 


Cold  Saw  for  SlottlDg  Cranks.  Co 


Dg  Rods.  Etc 


with  a  rating  of  from  1  to  50  horsepower.  This  line  they 
have  designated  as  their  "Type  G."  These  controllers  are 
built  to  meet  the  requirements  of  general  crane  service  where 
the  conditions  are  not  severe  enough  to  demand  the  use  of 
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the  Dinky  ventilated  style.  Besides  being  mounted  and  used 
in  the  ordinary  way  in  cases  where  the  crane  has  a  cab  and 
permanent  attendant,  they  may  be  arranged  with  spring  re- 
turn for  operation  from  the  floor,  by  means  of  pendant  ropes 
or  chains.  This  construction  is  designed  to  meet  the  require- 
ments of  crane  users  who  have  decided  that  cranes  no  larger 
than  15  to  20  tons  capacity,  with  25  to  30  horsepower  motors 
on  hoist  and  bridge  motion,  may  be  operated  from  the  floor 
by  any  of  the  men  in  the  shop,  thus  saving  the  wages  of  a 
crane  operator  who  would  probably  be  idle  half  the  time. 
When  used  in  this  way,  special  cut-outs  are  arranged  for  the 
current  at  the  end  of  the  trolley  run  and  at  either  end  of  the 
crane  track. 

Type  "G"  controllers  are  self-contained,  compact  and  ac- 
cessible. They  are  all  made  with  jigs,  fixtures  and  other  spe- 
cial tools  which  make  their  parts  interchangeable.  The  seg- 
ments are  of  copper,  screwed  to  brass  lugs,  to  which  all  wir- 
ing connections  are  made;  this  allows  the  contact  segments  to 
be  removed  and  replaced  without  disturbing  the  wiring.  The 
contact  fingers,  of  drop  forged  copper  of  great  hardness,  may 
also  be  removed  and  replaced  without  removing  the  contact 
arm.    An  effective  blow-out  is  provided  in  all  sizes. 


EUROPEAN  INDUSTRIAL  NOTES. 


A  DOUBLE  PULLEY  LATHE  OF  LARGE  CAPACITY. 

The  machine  shown   in  the  halftone  is  a  specialized   lathe 
built  for  machining  pulleys  up  to  8  feet  in   diameter  by  72 
inches  face;  the  machine  is  double  and  it  will  finish  two  such 
pulleys  at  a  time.     The  spindle  is  driven  by  a 
large    wormwheel    keyed    to    it    midway    of    its 
length,  the  worm  being  driven  by  a  40  horsepow- 
er motor.    Each  end  of  the  spindle  carries  a  face- 
plate for  supporting  and  driving  the  work.     To 
the  extended  base  on  either  side  are  clamped  two 
tailstocks,  adjustable  in  or  out  to  suit  the  length 
of  the  arbor  used  when  the  pulleys  are  turned  on 
centers.    The  machine  is  open  at  the  back  so  that 
pulleys  can   be   swung   in   without  meeting  any 
obstruction. 

Two  toolposts  are  used  on  each  side.    They  are 
held  by  slides  which  have  a  longitudinal  power 
feed  on  the  cross  rails.    These  cross  rails  are  sup- 
ported by  the  permanently  fixed  brackets  shown, 
and  may  be  moved  in  or  out  on  them  by  means 
cf  adjusting  screws  at  each  end  of  each  rail,  each 
pair    being    connected    together    by    bevel    gears 
and   a   transverse   shaft,   operated    by   a   ratchet 
lever.     This  adjustment  is  not  used  in  feeding, 
the    rail    being    moved    in    or    out    to    roughly 
suit  the  diameter  of  the  pulley;  the  depth  of  cut  and  the  fac- 
ing of  the  rim  are  regulated  by  a  cross  feed  in  the  tool  rest. 
The  feed  of  the  two  toolposts  on  each  rail,  lengthwise  of  the 
pulley,  is  positively  operated  by  the  gearing  on   the  outside 
end  of  each  cross  rail.     An  automatic  crowning  device  is  used 
whose  guide  bar  may  be  seen  mounted  on  the  front  edge  of  the 
cross  rail.     This  machine  was  built  by  the  Pittsburg  Machine 
Tool  Co.,  Allegheny,  Pa.,  and  weighs  50  tons. 
*     *     • 

Secretary  Taft  has  just  rendered  his  decision  upon  the  ap- 
plications under  the  Burton  Act  for  the  issuance  of  permits 
to  divert  water  for  power  purposes  from  the  Niagara  Palls  on 
the  American  side,  and  for  permits  to  carry  electrical  current 
developed  from  water  power  on  the  Canadian  side  into  the 
United  States.  The  Secretary  decides  that  with  the  diversion 
of  15,000  cubic  feet  per  second  on  the  American  side  and  the 
transmission  of  160,000  horse-power  from  the  Canadian  side, 
the  scenic  grandeur  will  not  be  effected  substantially  or  per- 
ceptibly to  the  eye.  If  Mr.  Taft's  contention  in  this  respect  is 
correct  there  is,  of  course,  no  objection  to  making  use  of  the 
enormous  power  of  the  falls,  but  it  must  be  remembered  that 
there  is  nothing  that  can  be  considered  to  belong  to  the  na- 
tion as  a  whole  any  more  than  do  these  water  falls.  It  fs 
deplorable  that  their  exploitation  will  in  all  likelihood  merely 
be  profitable  to  a  few  corporations  of  more  or  less  monopo- 
listic nature,  instead  of  enriching  the  nation  as  a  whole,  which 
would  be  the  correct  and  the  desirable  end  of  their  conversion 
into  industrial  use. 


TRADE  CONDITIONS  IN  GREAT  BRITAIN. 

Pi'esent  indications  point  to  a  continuance,  during  1907  at 
least,  of  general  briskness  in  trade.  The  returns  of  exports 
and  imports  recently  issued  record  a  period  of  unexampled 
expansion  of  British  commerce  during  1906.  It  has,  how- 
ever, recently  been  pointed  out  that  the  increased  prices  of 
most  raw  and  semi-finished  materials  cause  a  certain  dislo- 
cation of  general  values,  and  if  great  caution  is  not  exercised 
a  big  output  at  high  prices  will  not  necessarily  show  greater 
net  profits  than  a  smaller  output  when  medium,  all-around 
prices  prevail.  The  price  of  copper,  for  Instance — about  25 
cents  per  pound  in  January — hits  many  manufacturers  very 
hard,  as  prices  for  their  products  cannot  readily  be  raised  in 
the  same  ratio.  Similarly,  one  daily  newspaper  notes  that 
the  ordinary  "man  in  the  street"  finds  little  increase  in  salary 
or  wages.  There  is,  of  course,  greater  steadiness  in  the  un- 
skilled and  semi-skilled  labor  market,  but  the  skilled  artisan 
finda  a  wage  advance  of  from  25  cents  to  a  dollar  weekly 
about  as  much  as  he  can  reckon  on,  while  the  clerk  in  general 
simply  deals  with  larger  figures  in  his  books  but  feels  no 
personal  benefit.  At  the  same  time,  increased  prices  of  food, 
rents,  etc.,  pretty  well  balance  current  salary  or  wage  ad- 
vantages. Perhaps  it  is  well  to  occasionally  take  some  cogni- 
zance of  such  aspects  of  industry. 

Practice  changes  or  advances  so  rapidly  nowadays  that  it  Is 


Double  Pulley  Lathe  built  by  the  Pittsburg  Machine  Tool  Co. 

difficult  to  realize  that  it  is  scarcely  more  than  nine  years  ago 
that  the  question  of  relative  merits  of  cast  versus  cut  gears 
was  being  discussed  with  some  little  dogmatism  in  this  coun- 
try. The  matter  was  somewhat  complicated  by  the  fact  that 
cast  gears  of  such  general  truth  and  finish  that  they  were 
easily  equal  or  superior  to  many  specimens  of  what  purported 
to  be  cut  gears,  could,  over  here,  be  obtained  without  any 
particular  difficulty.  The  argument  of  the  extra  strength  and 
endurance  of  cast  teeth  which  retained  their  hard  skin  was 
freely  brought  forward,  but  for  some  years  now  the  many 
indirect  advantages  of  cut  gears,  coupled  with  the  consider- 
able diffusion  of  modern  types  of  gear  cutting  machines,  and 
the  force  of  customers'  demands,  has  practically  made  the 
use  of  cut  gears  on  machine  tools,  and  many  other  machines, 
universal.  Several  firms  have  laid  themselves  out  with  a 
direct  view  to  meet  the  large  demand  thus  created,  and 
in  this  connection  we  may  make  mention  in  particular  of 
David  Brown  &  Sons,  Huddersfield,  who,  as  a  development 
from  a  well-established  business  of  general  pattern  making, 
have  gradually  added  gear  making  and  cutting  to  such  an 
extent  as  to  necessitate  the  building  of  a  large  and  modernly 
designed  and  equipped  works  solely  for  the  latter  purpose, 
large  gears  and  speed  reducing  gears  in  general  being  rather  a 
specialty  with  them.  Smaller  concerns  also  make  a  good 
showing  and  find  their  plants  well  employed.  American 
makes  of  automatic  gear-cutting  machines  early  obtained  a 
strong  footing,  due  partly  to  their  intrinsic  merits,  being 
first  in  the  field,  and  to  being  generally  of  thoroughly  high 
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grade  workmanship.  Several  British  makers,  of  which  Dar- 
ling &  Sellars,  Keighley  and  Parkinsons.  Shipley,  are  repre- 
sentative, are  now  turning  out  machines  giving  a  high  output 
— ^on  British  gray  iron — coupled  with  designs  which  appear 
likely  to  ensure  extended  satisfactory  life.  The  hobbing  of 
spur  gears  is  also  making  some  progress.  Continental  makers 
being  prominent  in  offering  machines  adapted  to  this  method 
of  production,  though  John  Holroyd  &  Co..  Manchester,  are 
also  turning  out  machines  capable  of  handling  gears  up  to 
the  largest  diameters  in  general  use.  Concerns  who  have 
given  attention  to  bevel  gear  planers  include  Smith  &  Coven- 
try, Ltd..  Manchester,  and  Greenwood  &  Basley,  Ltd.,  Leeds. 

Drilling  machines  of  all  kinds  have,  during  the  last  few 
years,  received  considerable  attention.  Not  only  has  the  gen- 
eral standard  of  strength,  power,  and  handiness  been  raised, 
but  one  or  two  new  types  have  been  evolved.  Messrs.  Arch- 
dale,  of  Birmingham,  have  been  active  in  the  design  and  pro- 
duction of  small  radial  drills  from  30  inches  radius  upward, 
which  combine  the  advantages  of  the  upright  drill  press 
with  the  range  of  a  radial.  They  are  efficient  both,  as  sensi- 
tive drills  and  as  exponents  of  the  possibilities  of  high-speed 
twist  drills.  Their  success  has  induced  sincere  praise.  In 
the  medium  and  heavy  lines  of  radial  and  upright  drills  many 
good  examples  may  be  quoted  both  of  the  all-gear  and  cone 
pulley  drive  types.  Among  typical  makers  may,  perhaps,  be 
mentioned  Kendall  &  Gent  and  Hetherington's,  Manchester; 
Swift,  Halifax;  Buekton,  Leeds;  Shanks  of  Johnstone,  etc., 
Features  which  not  very  long  ago  would  have  been  considered 
as  pandering  to  indolence  or  ultra-refinement  are  now  in- 
cluded almost  as  commonplace.  The  medium  and  sensitive 
types  of  upright  drills  have  not  been  neglected,  several  con- 
cerns now  turning  them  out  on  lines  suggested  by  the  best 
American  practice,  and  in  design,  finish,  and  price  they  are 
able  to  compete  on  level  terms  with  any  other  build. 

Agricultural  engineers  have  recently  considerably  strength- 
ened their  position  as  regards  ability  to  compete  in  neutral 
markets,  special  attention  being  paid  to  the  requirements  of 
foreign  users.  At  present  many  designs  are  probably  on  the 
heavy  side  rather  than  the  light,  but  it  must  be  remembered 
that  a  very  good  market  exists  in  this  country  for  substan- 
tially built  machines  which  are  properly  used  and  kept  by  the 
owners  and  care  is  being  taken  not  to  spoil  one  market  in 
efforts  too  keenly  directed  toward  gaining  others. 

Shipbuilding  capacity  in  Great  Britain,  both  from  the  mer- 
cantile and  naval  standpoint,  has  greatly  increased  during 
the  last  few  years.  Large  Sheffield  ordnance  makers  have 
acquired  shipbuilding  facilities,  and,  similarly,  shipbuilders 
have  working  arrangements  with  complementary  firms,  so 
that  warships  may  be  constructed  and  equipped  throughout 
by  contract  with  a  single  company.  The  speed  of  building 
ships  has  been  remarkably  accelerated,  both  in  government 
and  private  yards.  The  government  especially  has  been  active 
in  improving  its  engineering  and  shipbuilding  equipment. 
The  first  keel  plate  of  the  new  battleship  Temeraire.  of  the 
Dreadnought  class,  was  laid  down  at  Davenport  on  January 
1  of  this  year,  the  ceremony  being  of  an  absolutely  private 
character.  Important  extensions  and  improvements  are  now 
being  effected  at  the  Elswick  shipyards  and  works  and  also 
at  the  Openshaw  (Manchester)  works  of  Armstrong,  Whit- 
worth  &  Co.  The  shipyard  is  being  entirely  remodeled,  with 
a  view  to  the  construction  there  of  the  heaviest  armor-clads, 
such  as  the  present  naval  policy  foreshadows  will  be  adopted 
by  all  great  naval  powers  in  the  future.  Several  of  the  build- 
ing berths  are  being  lengthened  and  improved  and.  most  Im- 
portant of  all.  an  entirely  new  armor-clad  berth  is  being  put 
down  at  the  east  end  of  the  yard  to  take  vessels  up  to  700 
feet  long  and  of  the  heaviest  displacement.  The  new  berth 
which  will  be  used  for  the  construction  of  the  Superb,  one 
of  the  three  new  Dreadnoughts,  which  is  to  be  built  by  Arm- 
strong. W'hitworth  &  Co..  will  be  able  to  carry  a  vessel  of 
over  30,000  tons,  which  is  nearly-  twice  tne  launching  weight 
of  either  the  Lnsitania  or  the  Maurelania.  the  largest  vessels 
yet  built.  James  Vose. 

Manchester,  January  25,  1907. 

[Last  year  the  tonnage  of  ships  launched  in  British  yards 
reached  the  total  of  more  than  2.000,000  tons,  which  is  the 
highest  on  record. — Editor.] 


MISCELLANEOUS  FOREIGN  NOTES. 
The  Obebschlesisciie  Eisexindustkie  A.  G.  in  Germany 
have  decided  to  introduce  the  manufacture  of  tool  steel  in  the 
electric  furnace  on  a  large  scale.  The  Kjellin  inductive  fur- 
nace will  be  used;  the  installation  will  be  made  by  the  Sie- 
mens &  Halske  A.  G.,  Berlin,  Germany. 

J.  P.VRKixsox  &  Sox,  Shipley.  England,  have  placed  on  the 
market  a  new  horizontal  boring  machine.  The  bed  is  15  feet 
long  over  all;  the  spindle  is  4  inches  in  diameter,  and  bored 
to  receive  a  No.  6  Morse  taper;  sixteen  spindle  speeds  are  ob- 
tainable and  eight  rates  of  gear  feed,  ranging  from  0.012  to 
0.25  inch  per  revolution  of  spindle.  The  work  table  is  3  feet 
by  4  feet.  The  maximum  distance  from  the  top  of  the  table 
to  the  center  of  the  spindle  is  32  inches,  and  the  minimum 
3V-!  inches.  The  machine  is  driven  by  a  4-inch  belt  applied 
to  a  four-speed  cone. 

The  Wolseley  Tool  axd  Motor  Cab  Co.,  Ltd.,  Birmingham, 
England,  have  placed  on  the  market  a  boring  machine  head 
having  two  spindles  for  use  in  boring  twin  cylinders  and  work 
of  similar  requirements.  The  centers  of  the  spindles  can 
easily  be  adjusted  in  relation  to  one  another.  One  spindle  is 
driven  direct  from  the  boring  machine  by  a  suitable  coupling, 
while  the  other  is  driven  by  a  train  of  gears.  The  maximum 
center  distance  is  6,  the  minimum  4  inches.  Scales  in  the 
front  of  the  head  give  the  exact  center  distance  obtained  by 
any  one  setting. 

Germax  Exports  axd  Imports  of  Machine  Tools.  For  the 
nine  months,  January-September,  1906,  the  exports  of  ma- 
chine tools  from  Germany  amounted  to  33,000  tons,  of  which 
somewhat  more  than  500  tons  were  exported  to  the  United 
States.  The  imports  amounted  to  7,100  tons,  most  of  this,  or 
nearly  5,000  tons  being  American  machine  tools.  There  is 
some  hope  in  Germany  that  some  tariff  arrangements  will  be 
effected  with  the  United  States  so  as  to,  in  the  future,  even 
out  the  balance  of  exports  and  imports  of  machine  tools  in 
regard  to  this  country  to  a  greater  extent  than  at  present. 

The  New  Ze.alaxd  Exhibitiox. — The  Christchurch  Exhibi- 
tion which  was  opened  during  the  latter  part  of  last  year  has 
been  well  patronized,  steamers  from  Australia  having  brought 
over  very  large  numbers  of  visitors  and  business  men.  Ameri- 
ca's interest  in  the  exhibit  has  been  exceedingly  small,  which 
probably  is  due  to  the  fact  that  there  is  at  present  no  press- 
ing need  of  new  markets.  In  the  future,  however,  it  is  likely 
that  New  Zealand  and  Australia  will  both  become  of  import- 
ance to  American  trade,  particularly  after  the  opening  of  the 
Panama  Canal,  when  the  trade  in  Australia  from  the  eastern 
part  of  the  United  States  is  likely  to  receive  a  great  impetus. 
The  Gwxership  of  Machixert  ix  Factories  ix  Gebmaxy. — 
We  mentioned  in  our  foreign  review  last  month  that  the  con- 
sular reports  from  Germany  indicated  that  the  imperial  court 
held  that  machines  in  a  factory  became  fixtures  and  could 
not  be  claimed  by  the  firm  having  furnished  them,  no  matter 
what  would  be  the  particular  condition  of  sale  in  each  indi- 
vidual case.  We  also  mentioned  that  this  ruling  caused  great 
excitement  in  Germany  and  that  there  was  a  great  deal  of 
opposition.  On  the  other  hand  later  reports  put  forth  the 
other  side  of  the  question.  It  is  stated  that  the  easy  way  in 
which  machinery  can  be  obtained  in  Germany,  when  being 
sold  on  the  installment  plan,  causes  the  springing  up  of  fac- 
tories which  have  no  reason  for  their  existence,  or  as  the  re- 
port puts  it,  not  the  least  right  to  exist.  It  is  a  common 
occurrence  that  people  without  a  cent  of  capital  and  lacking 
the  slightest  kn^^ledge  of  the  trade  in  which  they  engage 
start  a  factory  by  obtaining  the  necessary  machinery  and  plant 
equipment  on  credit.  Such  manufacturers  are  not  competent 
to  conduct  the  business  in  which  they  have  engaged.  They 
sell  the  manufactured  goods  at  prices  impossible  for  continu- 
ing the  enterprise.  Then  the  inevitable  bankruptcy  takes  place 
and  the  owner  of  the  machinery,  if  he  is  protected  by  a  con- 
tract of  sale,  takes  away  his  machinery  on  which  he  may 
have  already  received  half  or  more  of  the  price  by  installment 
payments.  Other  creditors  of  the  firm  in  bankruptcy  are  thus 
so  much  heavier  losers.  This  is  the  reason  why  the  court 
has  held  it  necessary  to  rule  in  the  interest  of  all  concerned 
and  to  thus  discourage  the  practice  of  installment  plan  sell- 
ing which  at  best  is  a  poor  way  of  selling  machinery. 
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OBITUARY. 

Willard  LeGrand  Bundy,  inventor  of  the  Bundy  time  re- 
corder, died  at  his  home  in  Syracuse,  N.  Y.,  January  19,  at 
the  age  of  61.  When  a  young  man  he  learned  the  jeweler's 
trade  in  Auburn,  N.  Y.,  and  in  1870  he  went  into  the  jewelry 
business  for  himself,  which  continued  until  1889  when  he  re- 
moved to  Binghamton,  N.  Y  .  While  at  Binghamton  Mr.  Bundy 
invented  the  first  time  recorder,  and  was  one  of  the  organ- 
izers of  the  Bundy  Mfg.  Co.,  of  that  city.  In  1903  he  removed 
to  Syracuse  and  entered  the  employ  of  the  W.  H.  Bundy  Re- 
cording Co.  Mr.  Bundy  was  the  inventor  of  the  Columbia 
calculating  machine,  brought  to  a  state  of  completion  just 
prior  to  Ms  death. 


JOSHUA  STEVENS. 
Joshua  Stevens,  for  many  years  president  of  the  J.  Stevens 
Arms  and  Tool  Co.,  Chicopee  Falls,  Mass.,  and  inventor  of 
the  Stevens  single-shot  pistol  and  rifle,  died  in  Meriden,  Conn., 
January  21  at  the  age  of  92.  Mr.  Stevens  was  born  in  Chester, 
Mass.,  September  10,  1814,  and  was  apprenticed  in  a  small 
shop  in  that  town  in  1834.  He  had  a  most  interesting  experi- 
ence as  a  mechanic,  and  in  October,  1894,  an  article  entitled 
"Sixty  Years  as  a  Mechanic"  was  published  In  Machinery, 
giving  an  account  of  his  varied  experiences.  His  early  life 
was  one  of  pinching  poverty  and  long  hours.  He  worked  for 
$1.00  per  day  from  5  in  the  morning  until  7  at  night,  knocking 
off  only  half  an  hour  for  breakfast  and  dinner.  In  1837  he 
states  in  his  reminiscences,  flour  was  $11.00  per  barrel,  nails 
7  cents  per  pound,  and  other  common  commodities  in  propor- 
tion. The  modern  pistol  and  rifle  began  to  be  evolved  in  1838 
and  in  that  year  Mr.  Stevens  went  from  Chester  to  Springfield, 
Mass.,  to  work  for  Mr.  Cyrus  B.  Allen,  who  had  a  small  gun 
and  pistol  shop.  He  was  afterwards  associated  with  Mr. 
Harvey  Waters  at  Stafford,  Conn.,  and  helped  him  turn  out 
the  first  pin  machine  made  in  the  United  States.  He  later 
met  the  celebrated  Col.  Samuel  Colt,  the  inventor  and  manu- 
facturer of  the  famous  Colt's  revolver.  Mr.  Stevens  is  credited 
with  having  had  a  great  deal  to  do  with  this  successful  de- 
velopment. The  J.  Stevens  Arms  and  Tool  Co.  was  started 
in  the  early  60's  and  in  1865  the  company  began  the  manufac- 
ture of  machinists'  tools,  at  first  making  a  spring  caliper. 
The  tool  business  was  discontinued  in  the  90's,  and  attention 
confined  to  the  gun  and  pistol  business,  until  later,  with  the 
advent  of  the  automobile,  a  department  was  organized  for 
this  line.  Although  Mr.  Stevens  severed  his  connection  as 
president  of  the  company  in  1896  he  still  retained  an  interest 
in  its  welfare  and  made  frequent  visits  to  Chicopee  Falls,  as 
his  health  permitted. 


JOSEPH  FLATHEB. 

Joseph  Flather,  president  of  Flather  &  Co.,  Inc.,  Nashua, 
N.  H.,  died  at  his  home,  February  3,  of  a  valvular  disease  of 
the  heart,  aggravated  by  a  slight  attack  of  pneumonia.  Al- 
though in  failing  health  for  the  past  three  or  four  years  his 
death  at  this  time  was  unexpected. 

He  was  born  in  Bradford,  England,  April  1,  1837,  and  re- 
ceived his  education  in  the  common  schools  of  that  city  and 
of  Norwich,  to  which  city  his  parents  had  moved.  At  the  age 
of  eleven  he  entered  the  repair  shop  of  a  large  mill  in  Nor- 
wich and  continued  there  for  one  year,  when  his  parents  again 
removed  to  Bradford.  Here  he  was  apprenticed  to  his  uncles, 
William  ai.d  Henry  Hodgson,  manufacturers  of  worsted  ma- 
chinery, and  continued  in  their  employ  for  about  seven  years. 
At  the  age  of  nineteen,  his  term  of  apprenticeship  having  ex- 
pired, he,  with  his  father  took  passage  on  a  sailing  vessel  for 
Philadelphia,  where  they  landed,  after  a  tedious  voyage  of 
six  weeks,  in  September,  1856. 

Being  unsuccessful  in  finding  employment  in  or  around 
Philadelphia  they  made  their  way  to  Harper's  Ferry,  W.  Va., 
where  relatives  were  located.  On  account  of  unusual  ability 
with  the  file  he  secured  work  filing  gun-sights  at  the  Govern- 
ment Arsenal  at  that  place.  Afterwards  he  went  to  Zanesville, 
Ohio,  to  work  in  a  railroad  repair  shop  but  soon  returned 
to  Harper's  Ferry.  In  1859  he  went  to  Nashua,  N.  H.,  and 
entered  the  employ  of  Chase  &  Co.,  manufacturers  of  sewing 
machines.     He  continued  there  until  the  Civil  war  broke  out 


Joseph  Flather. 

when  he  secured  contract  work  in  gun  factories  in  Bingham- 
ton, N.  Y.,  Yonkers,  N.  Y.,  Trenton,  N.  J.,  and  Bridgeport, 
Conn.;  while  at  the  latter  place  he  worked  on  the  tools  used 
for  the  manufacture  of  the  Henry  repeating  rifle,  the  first  of 
fts  kind  used  by  the  Union  troops. 

At  the  close  of  the  war  Mr.  Flather,  with  two  brothers, 
moved  to  Parkersburg,  W.  Va.,  and  established  a  shop  for  the 
manufacture  and  repairing  of  oilwell  tools,  but  the  venture 
was  a  failure  owing  to  the  habit  of  the  oilwell  proprietors 
combining  business  with  pleasure;  instead  of  trading  near 
home,  they  would  take  a  holiday  and  spend  their  money  in 
Pittsburg  and  other  cities.  Returning  to  Nashua  once  more, 
in  1867,  he,  with  his  brothers,  Edward  and  William  J.,  formed 
a  partnership  with  the  late  J.  K.  Priest,  who  at  that  time 
manufactured  sewing  machines  but  who  later  established 
himself,  under  the  title  of  the  American  Shearer  Co.,  as  a 
manufacturer  of  clippers  of  all  kinds.  It  was  the  idea  of  the 
Flather  brothers  and  Mr.  Priest  to  manufacture  not  only 
sewing  machines  but  lathes,  but  the  lines  were  so  dissimilar 
that  the  partnership  was  soon  dissolved,  the  Flather  brothers 
taking  over  the  lathe  department.  It  was  at  this  time  that 
the  flrm  of  Flather  &  Co.  came  into  existence,  Joseph  and 
William  J.  being  the  active  partners  and  Edward  the  silent 
one.  Times  were  very  dull  and  business  scarce,  and  the  suc- 
cess of  the  firm  hung  in  the  balance  for  many  years.  After 
several  changes  in  location  and  with  varying  success  the  firm 
built  a  wooden  shop  on  the  site  of  their  present  building.  This 
building  was  destroyed  by  fire  September  29,  1876.  Everything 
was  destroyed  and  the  loss  was  total,  excepting  two  or  three 
thousand  dollars  insurance.  With  this  money  the  shop  was 
rebuilt  on  the  same  location  but  this  time  with  brick,  the  wis- 
dom of  this  being  shown  in  the  fact  that  this  building  is  still 
a  section  of  the  present  works.  In  1876  the  concern  ex- 
hibited their  lathes  at  the  Centennial  Exhibition  held  in  Phila- 
delphia, and  it  was  here  they  secured  their  first  foreign  busi- 
ness, their  lathes  having  attracted  the  attention  of  manufac- 
turers from  Eskilstuna,  Sweden,  and  Frankfort,  Germany. 
This  small  beginning  paved  the  way  to  what  has  proved  to  be 
a  large  and  profitable  foreign  trade,  extending  further  and  fur- 
ther  until  now  it  includes  every  country  where  machine  tools 
are  used.  During  all  the  "panic"  years  up  to  1879  the  firm 
had  great  difficulty  in  making  both  ends  meet  and  only  suc- 
ceeded by  the  greatest  economy  and  perseverance  and  the  will- 
ingness to  do  anything,  including  job  work,  special  machinery 
and  even  making  two-wheeled  velocipedes,  the  forerunner  of 
the  later  safety  bicycle.  After  the  panic  years  matters  took 
on  a  brighter  look  and  early  in  the  80's  the  firm  was  estab- 
lished on  a  sound  basis  and  began  to  enlarge.  With  continued 
prosperity  more  additions  were  made  until  the  present  size 
was  obtained,  beyond  which  Mr.  Joseph  Flather  had  no  am- 
bition to  go,  although  several  times  business  conditions  would 
justify  further  increase.  In  1SS5  Mr.  Flather  invented  the 
"patent  feed"  so  called,  which  was  the  first  successful  effort 
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fn  placing  the  rod  and  screw  on  the  front  of  the  lathe  so  that 
either  could  he  driven  hy  both  belt  and  gears.  He  also  in- 
vented many  other  improvements  of  consequence.  In  1901, 
the  partnership  existing  between  the  brothers,  having  expired, 
Mr.  W.  J.  Flather  withdrew  and  the  company  was  incorporated 
under  the  title  of  Flather  &  Co..  Inc..  with  Mr.  Joseph  Flather 
as  president  and  treasurer,  which  office  he  held  at  the  time  of 
his  death. 

Mr.  Flather  was  widely  known,  in  his  adopted  city  and 
among  the  manufacturers  of  machinery.  He  took  pride  and 
comfort  in  his  family,  making  them  his  confidants  in  all  per- 
sonal and  business  affairs,  and  it  was  with  them  that  he  con- 
sulted rather  than  with  friends.  He  was  especially  fond  of 
reading,  and  had  traveled  extensively  both  In  this  country 
and  Europe.  He  served  his  ward  in  both  branches  of  the  city 
government;  he  also  served  a  term  as  representative  to  the 
General  Court  (State  Legislature).  For  ten  years  he  was  a 
member  of  the  board  of  education,  the  last  two  of  which  he 
acted  as  its  president.  "When  the  National  Machine  Tool  Build- 
ers' Association  was  formed  in  1901  he  was  honored  by  being 
selected  as  its  first  president,  which  office  he  held  for  two 
years.  He  is  survived  by  his  wife  and  seven  children,  among 
whom  are  Mr.  F.  A.  Flather,  treasurer  Boott  Mills,  Lowell. 
Mass..  and  H.  L.  Flather,  superintendent  Flather  &  Co.,  Inc. 


HENRY  CLARK  SERGEANT. 

Henry  Clark  Sergeant,  of  the  Ingersoll-Sergeant  Drill  Com- 
pany— now  an  integral  part  of  the  Ingersoll-Rand  Company — 
died  at  his  home,  Westfield,  N.  J.,  January  30,  seventy-two 
years  old. 

Mr.  Sergeant  was  of  world-wide  repute  as  a  prolific  and 
highly  successful  inventor,  especially  in  the  line  of  rock  drills, 
air  compressors  and  mining  and  excavating  machinery  in 
general,  his  active  life  having  been  coincident  with  the  period 
of  development  of  the  modern  and  phenomenally  eflBcient  ap- 
paratus now  so  universally  employed  and  with  such  indus- 
trially revolutionary  results,  he  having  been  a  leading  and 
constantly  active  agent  not  only  in  the  line  of  Invention  and 
Improvement  but  also  In  the  devising  of  the  details  and  the 
means  of  precise  and  economical  manufacture. 

Mr.  Sergeant  was  born  at  Rochester,  N.  Y.,  but  his  earlier 
years  were  spent  in  Ohio.  He  was  of  uncurbable  activity,  both 
physically  and  mentally,  from  the  beginning.  He  had  only  a 
common  school  education  and  was  working  in  the  machine  shop 
at  a  very  early  age.  His  Inventive  faculty  made  work  for 
itself  from  the  first.  He  quickly  began  to  see  the  undeveloped 
possibilities  of  systematic  manufacture  by  the  aid  of  special 
machinery.  His  first  practical  application  of  his  theories  was 
to  the  making  of  the  spokes,  hubs  an!  felloes  of  wagon 
wheels.  He  designed  special  machines  for  this  work  and  at 
the  age  of  eighteen  he  accepted  a  contract  for  manufacturing 
wheel  parts  in  quantity.  In  this  he  was  so  successful  that  In 
two  years  he  was  taken  into  partnership  by  a  firm  manufac- 
turing w-agon  wheels. 

The  routine  of  the  factory,  however,  could  not  hold  him, 
and  after  severing  this  first  business  connection,  the  next  six 
years  of  his  life  were  spent  In  various  pursuits,  chiefly  com- 
mercial, in  which  he  met  with  varying  success.  He  was  a 
ready  speaker,  though  not  known  as  such  In  later  years,  and 
found  favor  as  a  lecturer.  He  had  figured  for  a  time  also  as 
a  champion  skater.  He  still  found  time  and  opportunity  In 
the  line  of  invention  and  the  development  of  labor  saving 
machinery.  His  first  United  States  patent,  issued  when  he 
was  nineteen,  was  for  a  boiler  feed.  Succeeding  patents  sug- 
gest the  range  of  applicability  of  his  inventive  faculty.  In 
December,  1858,  he  patented  a  steam  engine  governor.  This 
was  in  fact  a  governor  for  marine  engines  to  prevent  their 
racing  to  destruction  when  the  wheels  were  out  of  water.  This 
was  soon  after  adopted  by  the  U.  S.  government  and  applied 
to  the  warships  of  the  period.  He  had  after  that  patents  re- 
spectively for  gas  regulators,  for  steam  pumps,  four  for  steam 
boilers,  five  for  brick  machines,  a  fluting  machine,  six  for 
water  meters,  all  these  before  he  had  struck  what  must  now 
be  considered  his  life  work. 

Three  of  the  brick  machine  patents  were  issued  in  1867 
when  he  was  a  resident  of  Columbus,  Ohio,  but  soon  after  that 
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he  started  a  machine  shop  of  his  own  in  New  York,  building 
a  wide  variety  of  machines  and  developing  many  crude  ideas 
into  practical  working  successes.  In  the  early  seventies  hither 
came  Simon  Ingersoll  with  the  drawings  for  the  first  Ingersoll 
rock  drill,  a  then  untried  device.  The  possibilities  and  the 
large  future  for  the  rock  drill  particularly  attracted  Sergeant. 
None  can  say  now  how  much  he  contributed  to  the  develop- 
ment and  success  of  the  original  Ingersoll  drill,  but  at  least 
one  patent  was  issued  to  Ingersoll  and  Sergeant  as  joint  in- 
ventors. The  Ingersoll  Drill  Company  was  formed  and  intro- 
duced the  drill  in  the  rock  excavating  fields. 

Although  the  drill  was  at  first  operated  only  by  steam,  its 
advantages  when  driven  by  compressed  air  and  the  absolute 
necessity  of  using  air  for  mine  and  tunnel  work  turned  Ser- 
geant's attention  to  the  improving  of  the  design  and  details 
of  the  air  compressor,  which  the  Ingersoll  Company  began  to 
market  in  connection  with  the  drills  and  for  other  incidental 
uses  which  began  to  develop.  He  was  socn  working  with  all 
his  energies  in  both  lines  and  constantly  bringing  both  the 
drill  and  the  compressor  into  higher  efficiencies.  As  the  busi- 
ness grew  the  partnership  of  Sergeant  &  Culllngworth  was 
formed  with  shops  at  22d  Street  and  Second  Avenue,  New 
York. 

The  water  meter  patents  spoken  of  were  issued  during  these 
early  business  years  in  New  York,  and  in  this  line  he  was  in 
touch  with  Jose  F.  De  Navarro,  two  patents  issuing  to  the  lat- 
ter as  joint  inventor  with  Sergeant. 

Again  turning  from  the  task  of  manufacturing,  Mr.  Ser- 
geant's interest  was  sold  to  the  Ingersoll  Drill  Co.,  and  he 
went  to  Colorado  to  put  into  practical  operation  some  of  his 
mining  methods.  He  operated  a  silver  mine  for  a  time,  but, 
fortunately  we  may  now  say,  it  was  not  a  success.  Meanwhile 
he  had  developed  another  complete  rock  drill  with  an  entirely 
novel  valve  motion.  Two  patents  on  this  drill  are  dated  1884. 
He  brought  his  new  drill  East  in  1SS6  and  formeJ  the  Ser- 
geant Drill  Company,  which  began  building  the  drill  at  Bridge- 
port, Conn.  Two  years  later  the  new  company  joined  hands 
with  the  Ingersoll  interests  and  the  Ingersoll-Sergeant  Drill 
Company  was  formed  with  Mr.  Sergeant  as  its  first  president. 
The  new  company's  shops  were  at  9th  Avenue  and  2Tth  Street, 
these  shops  having  been  occupied  for  a  short  time  previously 
by  the  firm  of  Sergeant  &  Culllngworth  which  then  went  out 
of  existence,  Mr.  Sergeant's  interest  in  this  firm  having  ter- 
minated before  he  went  to  Colorado.  Mr.  Sergeant  remained 
at  the  head  of  the  company  but  a  short  time,  he  then  dispos- 
ing of  the  bulk  of  his  interest.  A  considerable  time  was  then 
spent  in  London  and  Paris.  He  returned  to  the  rock  drill 
business,  this  time  as  a  director  in  the  Ingersoll-Sergeant  Com- 
pany, with  the  purpose  of  devoting  all  his  time  to  Invention 
In  the  interest  of  the  company.  He  labored  constantly  in  de- 
veloping and  improving  the  company's  products  and  in  spread- 
ing their  application  into  new  and  wider  fields,  his  most  nota- 
ble inventions  being  the  Sergeant  "auxiliary"  and  "arc" 
valves,   "tappet"   rock   drills,   the   Sergeant   "release   rotation" 
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for  rock  drills  and  the  "piston  inlet"  valve  for  air  compressors, 
all  of  whicli  are  in  general  and  successful  use  to-day.  He  was 
also  the  originator  of  many  new  ideas  in  stone  channeling, 
coal  undercutting  and  associated  lines. 

In  the  days  of  the  Sergeant  &  Cullingworth  Company,  in 
response  to  the  solicitations  of  the  management  of  the  Third 
Avenue  Elevated  Railroad  Company,  of  which  he  was  then  a 
director,  for  a  device  which  would  protect  them  from  the  con- 
stant losses  accruing  from  the  repeated  use  of  uncancelled 
tickets,  he  designed  the  ticket  cancelling  box  now  so  familiar 
to  the  public,  which  so  mutilates  the  ticket  as  to  make  it  im- 
possible to  defraud  the  company  by  using  it  again. 

Mr.  Sergeant's  inventive  faculty  and  his  suggestive  and 
stimulating  ideas  were  devoted  to  the  interests  of  the  Inger- 
soll-Sergeant  Company  for  all  the  remaining  years  of  his  active 
life,  and  the  business  grew  and  prospered  continually.  The 
works  at  Easton,  Pa.,  were  occupied  in  1S73;  the  great  shops 
at  Phillipsburg  proved  a  necessity  a  decade  later;  the  consoli- 
dation of  the  two  foremost  but  competing  companies  in  their 
line  in  the  world  into  the  Ingersoll-Rand  Company  was  the 
latest  and  final  success.  He  spend  much  of  his  time  in  Easton 
until  two  years  ago  when  failing  health  compelled  him  to 
give  up  his  former  activities.  After  the  consolidation  of  the 
Ingersoll-Sergeant  and  Rand  Companies  he  still  retained  his 
interest,  although  his  health  would  not  permit  his  active 
participation. 

In  his  early  days  Mr.  Sergeant  was  never  content  to  tarry 
long  under  fl.xed  conditions  or  in  the  same  location,  and  up  to 
1893  he  had  made  his  home  in  twenty-six  different  cities  and 
towns.  In  that  year  he  located  at  Westfleld,  N.  J.,  and  at 
once  took  a  deep  interest  in  the  growth  of  what  was  then  but 
a  small  settlement.  He  built  and  ownetl  at  the  time  of  his 
death  the  present  home  of  the  Westfield  Club,  the  leading 
social  organization  in  that  section.  He  suffered  greatly  from 
rheumatism  in  his  latter  years,  but  the  immediate  cause  of  his 
death  was  paralysis. 

PERSONAL. 

Thomas  Farmer,  of  Detroit,  Mich.,  has  accepted  a  position 
with  the  Warner  &  Swasey  Co.,  Cleveland,  Ohio,  as  their 
Western  representative. 

J.  C.  Linder,  for  many  years  connected  with  the  Abrasive 
Material  Co.  of  Philadelphia,  Pa.,  has  been  appointed  superin- 
tendent of  the  vitrified  wheel  department  of  the  Star  Corun- 
dum Wheel  Co.,   Detroit,   Mich. 

H.  F.  J.  Porter  has  opened  an  office  at  1  Madison  Avenue. 
New  York,  and  will  engage  in  consulting  industrial  engineer- 
ing work,  making  a  specialty  of  organizing  manufacturing 
companies  on  the  basis  of  "industrial  betterment." 

William  Coghlin.  for  nine  years  past  prominently  iden- 
tified with  The  National  Supply  Company  of  Toledo,  Ohio, 
nas  severed  his  connection  with  that  company  and  entered 
the  employ  of  The  Patterson  Tool  and  Supply  Company  of 
Dayton,  Ohio.     He  expects  to  travel  for  the  company  in  Ohio. 

M.  Woolsey  Campau  has  accepted  the  position  with  the  C.  C. 
Wormer  Co..  Detroit.  Mich.,  to  represent  that  company  en  the 
road,  principally  in  Michigan  as  salesman  for  steam  plant 
machinery  and  machine  tools.  Mr.  Campau  is  a  graduate  of 
the  University  of  Michigan,  1S97,  engineering  course. 

Robert  S.  Riley,  of  New  York,  has  taken  over  the  control 
of  the  American  Ship  Windlass  Company,  Providence,  R.  I. 
Under  the  new  management  the  company  is  making  improve- 
ments in  manufacturing  facilities  and  preparing  for  an  ex- 
pansion of  business.  Mr.  Riley  was  formerly  with  the  New 
York  Shipbuilding  Company,  and  is  also  a  director  an:l  con- 
sulting engineer  for  the  Enterprise  Transportation  Company. 

Fred.  J.  Miller,  editor-in-chief  of  the  American  Machinist, 
resigned  his  position  January  26.  Mr.  Miller  was  with  the 
paper  nearly  twenty  years — eight  years  as  associate  editor 
and  twelve  years  as  editor.  At  the  present  time  poor  health 
has  prevented  any  definite  plans  for  the  future;  it  is  not  prob- 
able, however,  that  he  will  entirely  give  up  the  writing  on 
mechanical  subjects  and  kindred  topics  that  has  been  his 
chief  occupation  for  so  many  years,  and  which  has  made  him 
so  well  known  throughout  the  engineering  world. 


RECENT  MILL  HEATING  INSTALLATION. 

The  new  mill  of  the  Blackstone  Manufacturing  Company,  of 
North  Smithfield,  R.  I.,  contains  40,000  spindles,  and  is  a 
structure  of  three  stories  and  basement,  366  feet  long  by  130 
feet  wide.  On  the  east  end  is  a  picker  house,  100  x  67  feet 
in  plan,  two  stories  and  basement  high,  the  latter  being  used 
as  a  dust  room.  At  the  west  end  is  a  weave  shed  89  x  130  feet 
in  plan,  composed  of  one  story  and  a  full  story  basement. 
Both  wings  are  built  to  carry  additional  stories  in  the  future 
to  the  full  height  of  the  mill  if  desired,  and  the  total  frontage 
of  the  mill  as  now  existing  is  522  feet  with  a  depth  of  130  feet 
for  most  of  this  distance.  The  mill  building  is  heated  on  the 
indirect  system,  consisting  of  steel  plate  fans  and  heaters 
installed  by  the  B.  F.  Sturtevant  Co.,  Boston,  Mass.  The  heat- 
ing coils  and  fans  are  located  near  the  center  of  the  west 
basement  wall  and  the  warm  air  is  delivered  to  a  number  of 
vertical  brick  distributing  flues  by  a  horizontal  concrete  duct 
running  beneath  the  basement  floor  along  the  entire  course 
of  this  wall.  The  heating  coils  are  located  practically  at  the 
center  of  the  duct  which  has  a  cross-sectional  area  of  8.640 
square  inches  opposite  the  coils.  The  coils  consist  of  a  bank 
of  about  12.000  feet  of  1-inch  pipe  and  the  air  is  forced 
through  the  system  by  two  IQii-foot  fars,  each  direct-con- 
nected to  a  10  X  12-inch  engine.  The  typical  vertical  distribut- 
ing flue  starta  from  the  basement  with  a  40  x  26-inch  section, 
decreasing  to  a  20  x  2G-inch  section  on  the  third  floor.  The 
openings  from  these  for  the  supply  of  each  floor  are  20  inches 
square  in  sectional  area,  with  the  exception  of  the  third-story 
opening,  which  has  20  x  24-inch  dampers.  The  bottoms  of  the 
damper  openings  are  located  10  feet  above  the  floor  level. 
Thence  the  air  is  forced  across  the  entire  width  of  the  build- 
ing, a  distanc  of  130  feet,  and  is  thoroughly  distributed.  Per- 
fectly equable  temperature  is  thereby  maintained.  The  slight 
excess  of  air  pressure  within   the  building  tends  to  outward 

leakage. 

*     *     * 

The  spring  convention  of  the  National  Machine  Tool  Build- 
ers' Association  will  he  held  at  Fortress  Monroe,  May  7  and  8, 
with  the  Hotel  Chamherlin  as  headquarters.  It  is  expected 
that  there  will  be  a  large  attendance  on  account  of  the  popu- 
larity of  the  place  and  the  fact  that  the  time  is  shortly  after 
the  opening  of  the  Jamestown  Exhibition.  Further  informa- 
tion may  be  obtained  from  the  secretary,  Mr.  P.  E.  Montanus, 
of  the  Springfleld  Machine  Tool  Co..  Springfield,  Ohio. 

FRESH  PROM  THE  PRESS. 

We  neglected  to  state  hi  the  review  uf  ilii'  wink  "Electi-ical  Engi- 
neering." b.v  E.  Rosenberg,  reviewed  in  the  Februaiy  issue  of  Machin- 
ery, that  the  publishers  are  .lohn   Wile.v  &  Sous,  New  York. 

E.  J.  Frost.  Jackson,  Mich.,  has  reduced  the  price  of  his  book. 
"Essential  Data  on  Bevel  Gearing."  to  $3.00.  'ITjis  work,  which  was 
reviewed  in  Machinery,  November,  1905.  gives  the  face  angle,  cut 
ting  angle,  outside  diameter,  pitch,  cone  radius,  and  number  of  Brown 
&  Sharpe  standard  cutter  for  bevel  pinions  of  9  to  70  teeth  inclusive, 
mating  with  tooth  numbers  9  to  132  inclusive,  all  of  1  pitch;  the 
lineal  dimensions  of  other  pitches  are  readily  deduced  by  simply 
multiplying  or  dividing  by  the  given  factor.  It  contains  in  all 
about  70.O0O  items  of  computed  data,  the  ob.1ect  of  which  is  to  do 
away  with  mathematical  drudgery  in  the  drafting  room  and  shop. 
Modern  American   Machine  Tools.      By   Prof.   C-  H.    Benjamin.     320 

pages  0V2    X   9.    134    illustrations.      Published  by   E.    P.    Dutton   & 

Co.,  New  York. 
This    work    on    American    machine    tools,   'reviewing    their    general 
characteristics,  is  the  same  as  that  noted  in   the  Januar.v,  1907,  issue 
which   was   brought   out   by   Archibald   Constable  &   Co.,   London.      The 
American  rights  have  been  acquired  by  the  above  concern. 
Artillery   and  Explosives.     By  Andrew   Noble.     548   pages,   BxOMi 

inches.  Published  by  E.  P.  Dutton  &  Co..  New  York.  Price  $6.00. 
This  book  contains  a  number  of  essays  and  lectures  written  and 
delivered  at  various  times.  Wbile  for  this  reason  not  a  complete  and 
logically  arranged  work,  it  contains  a  mass  of  valuable  information  to 
persons  engaged  in  the  design  and  testing  of  large  gruns,  and  par- 
ticularly to  those  interested  in  the  qualities  of  explosives.  A  great 
deal  of  attention  is  given  to  researches  and  experiments  on  explosives, 
and  to  the  peculiarities  of  their  action  in  rifled  artillery. 
The   .Schulz   Steam   Turbine  tor   Land  and   Marine   Purposes.     By 

Max   Dietrich.     73  pages,   6x914    inches.     43   cuts.      Published  by 

E.  P.  Dutton  &  Co.,  New  York. 
This  is  the  first  volume  of  a  series  of  treatises  entitled  Modern 
Steam  Turbines,  edited  by  Arthur  R.  Liddell.  It  is  merely  a  review 
and  description  of  the  Schulz  patents  and  a  summary  of  the  experi- 
ments and  tests  undertaken  with  the  Schulz  steam  turbine.  The 
volume  may  be  of  value  to  those  who  wish  to  closely  follow  up  what 
improvements  are  made  in  steam  turbine  design. 
The  Elastic  Arch.     By  Burton   R.   Leffler.     59  pages,  5x7y-.   inches. 

3    folding    plates.     Published    bv    Henry    Holt    &    Co.,    New    York. 

Price  $1.00. 
This  work  is  a  treatment  of  the  theory  of  the  elastic  arch,  with 
special  reference  to  the  reinforced  concrete  aiTh.  It  gives  a  method 
of  designing  a  reinforced  concrete  section  for  combined  thrust  and 
moment  :  it  also  includes  a  graphical  analysis  of  an  arch  of  oblique 
forces.  The  arch  is  analy.sed  and  theoretic  deductions  given.  The 
work  Is  timely  in  its  treatment  of  reinforced  concrete  and  its  vagaries. 
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tion  it  might  be  noted  that  Mr    French  s  em  preparation   of   such 

for   the  past  nine  years  well  ntted  mm  i"'  "j        „  interested  m 

i^Lv.l.Z.-h   is  designed_to  ^PPe^J^ J° /^re.   mVentors  or   designers.      It 


381 
382 
382 
383 
385 


prime  movers,   whether   firemen    engineeib    m>-  Hnciples  and  ap- 

is presented  in  simple  lf°g".afe  ^R?  j^   a   manner  °hat   makes  a  study 
plication   are  intelligently  discussed  in   a   ma  ^^^^^  ^^  ^^^  wotli  is 

^w"o'r\  r^onlTba^c'lJTe%e^f^rre^d^\l"'as\^"s^aldard  of  what  a  technical 
work  should  be.  j     r      r     Marks       98    pages, 

Engineeuing    Materials      By     Edward    c.xv        .j-g^^^j^al  Publish- 

4.1    x7i:,    inches.     3S   cuts.      I'uDlisnea   ",^  „'^'^=_j    j „„^nn      Price. 

ins  Co..  "Ltd..  Deansgate, 

is  of  the 


E\ERY    TRI-4.NGLE  IS    ISOSCELES 

HUMVN   N.A.TUEE  IN  THE  TIME   CARDS 

AUTOMATIC    REVERSING    MECHANISM    FOR    GRINDING 

Fljs.t  Filing.     Robert  Grimshaw 


Chester  L.  Lucas ...   392 
Machine  393 

394 

TO  DR-iLL  CHHXEB  CAST  IRON.     M    B.  SUnffiert^ 394 

DRAWING  AN  Approximate  Ellipse.     S.  W  .  Linn ^^ 

Getting  a  Raise.     Bessemer. . .... . ...  ■  •  •  •  •  ■  — 

A  Large  Drilling  and  Boring  Jig.    H.  F.  Noyes   . 

THE    APP-^BENT    FALLACY    OF    AMEBBAIC    PBINCIPLES. 
PORTA?Lr>UCHINEs"FOR'TtT!Nl'NG    CEANKPINS    AND 

HE-A.D    Pins.      F.    WacUermann 

That  .^lgebr.^ic  P.vradox.     Geo.  B.  Grant 

Utilizing  Wobn  Threading  Die  Chasers 

His  Name  was  Denis.     A.  P.  Press ■  ■ 

TOOL  FOR  Locomotive  Driving  Box  Brasses 


K.  G. 
Cross- 


395 
395 


Boring 

Shop  Kinks   ' 

Shop  Receipts  and  Formulas 

AN-'^NGENWUrSUBSTITUTE  FOR   THE  FLOATING    LEVEB  . 

Machinery  and  Tools  

European  Industrial  Notes 


395 
396 
397 
397 
397 
398 
399 
400 
400 
401 
407 


second  edition  and  has  been  entirely 

rewrmen^and- added  to.  ^,^^^^%}lll%^  ("rirtisTof  metallurgy  but 
of  the  work  not  to  Pre.sent  an  exhaustive  ire  v  .^^.^^   ^j  ^^^ 

?o   give   concisely   practical    i°"l^°^tfr  therefore   treating  of  cast  iron, 
prin'cipal  engineering  metal  t^f/yals^^   therefore  ^r    ^^^,.^^   ^_. 
'wrought   iron,   steel.,  copper    brass,   raaueaoie  ^^  ^   commended, 
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THE  DROP  FORGE  AND  HARDENING  PLANT. 


EDWARD  H.  McCLINTOCK. 


T 


I HB  design  and  equipment  of 
the  drop  forge  and  harden- 
ing   departments — adjuncts 
most  important  to  the  modern  man- 
ufacturing  plant — are    subjects    fre- 
quently   entirely    neglected    in    pre- 
liminary design,  and  almost  invari- 
ably   slighted    in    erection.     While 
this  fact  is  due,  without  doubt,  to 
conservatism,  it  is  not  to  be  denied 
that     in     few     places     will     careful 
design    or    small    investment    show 
greater  beneficial  results  in  finished 
product,  or  quicker  returns  from  the 
Edward  H.  Mcciintock.  amount     of    money     expended.     To 

install   an   elaborately   equipped    tool   shop,   and   a   hardening 
department  consisting  only   of  a  few   coal  and  gas  fires  and 


extending  the  entire  length  of  the  building.  Windows 
throughout  should  be  of  the  American  type,  with  sliding 
sashes. 

In  the  hardening  room,  all  windows  should  be  protected 
from  excessive  light  by  slat  shutters  or  louvres,  the  slats 
being  set  at  45  degrees  and  about  3  inches  apart,  adjust- 
able for  about  1  foot  at  the  top.  This  arrangement  gives  a 
subdued  light,  enabling  the  hardener  to  distinguish  his  color 
with  a  greater  degree  of  accuracy.  The  slight  adjustment  at 
the  top  Is  sufficient  to  keep  the  interior  light  even,  regardless 
of  the  outside  conditions.  One  16  candlepower  light  hung  7 
feet  from  the  floor  should  be  provided  for  every  150  square 
feet  of  floor  space  in  this  department. 

The  main  illustration  herewith,  shows  the  plan  of  such  a 
building  as  primarily  laid  out  as  a  part  of  a  large  manufac- 
turing plant.  The  departments,  as  the  writer  later  installed 
them,  were   very   much   congested,    owing  to   extremely    rapid 
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Fig.  1.    Layout  of  Drop-forge  and  Hardening  Shop. 


tubs  of  fresh  water,  indicates,  to  the  writer's  mind,  lack  of 
proper  thought,  and  is,  to  say  the  least,  inconsistent.  It  is 
the  object  of  the  following  article  to  illustrate  and  describe  a 
type  of  each  department,  indicative  of  the  writer's  idea  of  what 
constitutes  best  modern  practice,  together  with  discussion 
bearing  on  such  departments  in  general. 

Drop  Forge  and  Hardening  Departments— Preferably 
Under  Same  Roof. 
These  departments,  being  of  the  same  general  type,  should 
preferably  be  combined  under  one  roof.  In  a  building  for  this 
purpose,  ventilation  is  of  greater  importance  than  light.  A 
good  form  of  building  is  from  60  to  70  feet  wide  by  about  20 
feet  high  under  the  trusses,  with  roof  pitched  not  less  than 
30  degrees,  and  a  ventilating  monitor  at  least  15   feet  wide 

Edward  II.  McCi-intock  was  born  In  WIscasset,  Maine,  in  1875. 
Ue  tool!  a  special  engineering  course  at  Tufts  College,  and  has  had  a 
wide  cvpeiience  as  machinist,  draftsman,  surveyor  and  mechanical 
engineer.  He  was  with  the  Locomobile  Company  of  America,  in  charge 
01  their  drafting   room,   and   has  held    the   position   of    mechanical   en- 

flneer  with  the  Steamobile  Company  of  America  and  the  United  States 
hoe  Machinery  Company.  His  specialty  Is  plant  engineering  and 
reinforced  concrete  construction  :  on  the  former  subject  he  contributed 
the  article,  "The  Light  Machine  Shop,"  which  appeared  in  the  June, 
190G,   issue  of  Machinery. 


growth,  and  while  still  efficient,  cannot  consistently  be  de- 
scribed as  best  practice.  In  the  Engineering  Edition  of 
Machixeey  for  June,  1906,  the  writer  made  mention  of  the 
minimum  clearances  desirable  in  the  forge  shop.  The  equip- 
ment shown  in  Fig.  1  is  laid  out  on  this  basis. 

Location  of  Die-sinking'  Department. 
The  die-sinking  and  inspecting  departments  are  set  in  the 
end  of  the  building,  both  to  insure  better  light,  and  to  be 
further  away  from  the  jar  of  the  larger  drop-hammers.  The 
jar  in  a  department  so  located  is  insufficient  to  materially 
affect  the  quality  of  the  work,  provided  the  partitions  are  of 
brick  and  extend  well  below  the  floor  line.  The  rough  stock 
for  dies  is  to  be  brought  in  at  the  door  near  the  end  of  the 
building,  planed  up  and  dovetailed  in  10-foot  lengths,  and 
rough  sawed  to  size  desired  in  a  Thompson  hacksaw.  The 
finished  dies  are  to  be  stored  in  the  fireproof  vault  assigned  to 
them,  on  racks  with  shelves  S  inches  wide,  the  dies  being 
stored  face  out,  one  half  above  the  other.  Thirty-inch  passage- 
ways, being  sufficiently  wide  to  admit  single  trucks,  are  allowed 
between  racks. 
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Board  and  Steam  Drop  Hammers ;  Helve  and  Trip  Hammers. 

In  a  moderate  sized  shop  at  least,  it  is  the  writer's  policy 
to  install  comparatively  large  drop  hammers  on  account  of 
their  broader  range  of  utility.  His  general  practice  is  to 
install  board  drops  no  size  smaller  than  400  pounds,  and 
to  install  steam  drops  where  the  work  requires  sizes  larger 
than  1,000  pounds.  The  steam  drop  in  large  sizes  has  the 
advantage  of  being  able  to  break  down  its  own  work,  but  on 
small  parts  the  writer's  experience  has  been  that  many  forg- 
ings  are  spoiled  by  catching  in  the  quick  stroke. 

In  the  illustration,  the  larger  board  drops  have  been  set  in 
conjunction  with  a  helve  hammer,  so  arranged  that  It  may 


Pig.  2.    Section  of  Brine  Tanlc 

break  down  for  two  of  them.  This  result  may  be  obtained 
equally  well  by  setting  the  helve  hammer  between  two  drops 
and  faced  the  same  way.  but  with  the  anvil  block  set  about 
3  feet  in  front  of  the  base  line  of  the  drop  hammers,  thus 
permitting  the  blacksmith  to  swing  his  stock  directly  from 
one  to  the  other. 

The  larger  hammers  are  set  nearest  the  main  cross  passage- 
ways to  make  possible  less  travel  for  the  larger  stock  and  fin- 
ished product.  The  forgings  are.  of  course,  hot  trimmed  in  the 
trimming  presses  and  by  sprue  cutters  set  in  conjunction  with 
each  hammer,  but  before  going  to  the  machine  shop  they  are 
accurately  trimmed  to  the  size  required  for  their  reception 
into  their  various  jigs  and  fixtures,  in  the  presses«of  the  cold 
trimming  department. 

The  two  trip  hammers  are  used  in  conjunction  with  tool 
dressing  and  general  work.  The  two  blacksmith  forges  near 
the  die-sinking  department  are  used  for  general  work  during 
the  day,  and  for  night  and  overtime  work  when  the  main 
shop  is  not  running.  They  are  blown  from  an  overhead 
blower,  motor-driven,  and  are  hung  from  the  trusses,  their 
exhausts  being  taken  out  through  the  roof.  With  the  excep- 
tion of  these  two  fires  the  use  of  fuel  oil  is  universal  through- 
out the  entire  shop.  This  subject  will  be  further  discussed 
later.     Both  the  forge  and  hardening  departments  should  be 

in    general    charge    of    one 

llllllll  [  "I  man  whose  office  is  central- 

ly located  between  them,  but 
each  should  have  a  separate 
sub-foreman. 

Layout  of  the  Hardeningr 
Department. 

The  general  layout  of  the 
hardening  department  is 
self-explanatory,  but  the  de- 
tails may  require  explana- 
tion. In  front  of  the  small 
open  fires,  lead  pots,  etc., 
with  45  inches  clear  space, 
is  set  a  row  of  brine  and  whale-oil  tanks,  alternating,  one  of 
each  kind  being  sufficient  for  two  fires. 

These  regular  brine  tanks  are  built  of  2V-!-inch  Southern 
pine,  and  elliptical  in  shape,  being  30  inches  wide,  4  feet  long, 
and  30  inches  deep,  with  a  capacity  of  120  gallons.  The  brine 
is  circulated  through  these  tanks,  entering  at  the  bottom 
through  a  lV4-inch  brass  pipe  controlled  by  a  gate  valve,  and 
overflowing  at   th«*  to"  through   a   4-inch   cast  iron  soil   pipe. 
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Fig.  3.    Section  of  Special  Brine  Tanlc. 


The  required  rate  of  circulation  for  each  tank  to  keep  the 
brine  sufficiently  cool  for  best  results  in  hardening,  is  50  gal- 
lons per  minute. 

Centrally  located  in  front  of  the  No.  2  casehardening  fur- 
naces is  a  brine  tank  of  the  same  size  as  described  above,  a 
vertical  section  of  which  tank  is  shown  in  Fig.  2.  Brine  is 
admitted  through  the  4-inch  brass  pipe  in  the  center  of  the 
tank.  This  pipe  extends  within  6  inches  of  the  brine  level, 
and  is  readily  removable  by  hand  being  loosely  screwed  into 
the  coupling  at  the  bottom.  The  brine  entering  through  this 
pipe  under  pressure,  forms  a  dome  above  the  main  level,  which 
dome  is  used  for  the  purpose  of  dipping  the  face  of  the  drop- 
hammer  dies,  after  which  the  dies  are  reheated  slightly  and 
plunged  all  over.  By  using  this  method  of  dipping  the  face, 
every  corner  and  crevice  of  the  die  is  struck  at  once,  thereby 
preventing  unequal  cooling  and  cracking.  As  the  inlet  pipe 
is  readily  removable,  the  utility  of  the  tank  as  applied  to  gen- 
eral hardening  is  in  no  way  limited.  One  hundred  and  fifty 
gallons  per  minute  should  be  temporarily  available  for  this 
tank.    A  5-inch  cast  iron  soil  pipe  takes  care  of  the  overflow. 

A  4-foot  diameter  whale-oil  tank,  one  regular  brine  tank, 
and  a  portable  fresh  water  tank  complete  the  equipment  re- 
quired for  the  casehardening  furnaces.  These  tanks  are  served 
by  crane.  The  portable  fresh  water  tank  is  30  inches  diame- 
ter by  30  inches  deep,  and  when  not  elsewhere  in  use  is  set 
in  a  concreted  depression  in  the  floor,  4  feet  diameter  by 
6  inches  deep,  which  depression  is  drained  through  a  screen 
by  a  4-inch  tile  drain.  The  chief  use  of  this  tank  is  for  water- 
marking screws  and  other  small  parts.  The  tank  is  drained 
at  the  bottom  through  a  2-inch  spigot.  A  large  part  of  the 
black  bone  used  is  caught  by  the  screen  in  the  depression, 
from  which  it  may  readily  be  shoveled  out.  Even  with  this 
precaution,  however,  it  is  desirable  that  the  drain  run  with 
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as  steep  a  pitch  as  possible  direct  to  a  catch-basin,  both  to 
prevent  stoppage  and  to  facilitate  cleaning  out,  should  stop- 
page occur.  The  drain  will  surely  give  trouble  if  laid  with 
many  turns.  On  opposite  sides  of  this  tank  are  lugs  or  hooks 
to  receive  poles  by  which  two  men  carry  the  tank  about  the 
job,  wherever  its  use  is  required. 

In  front  of  the  open  fires  is  a  special  brine  tank  used  for 
hardening  cutters,  reamers,  etc.  A  section  of  this  special  tank 
is  shown  in  Fig.  3.  The  brine  is  admitted  at  the  bottom 
through  a  2-inch  brass  inlet  pipe,  and  spurts  in  through  a 
large  number  of  is-inch  holes  drilled  in  the  12-inch  cast  iron 
inner  tank.  The  combined  areas  of  these  small  holes  is  de- 
signed to  be  about  20  per  cent  in  excess  of  the  area  of  the 
inlet  pipe.  A  4-inch  cast  iron  soil  pipe  takes  care  of  the  over- 
flow. The  advantage  claimed  for  this  tank  is  that  the  brine 
spurting  through  the  small  holes  on  all  sides  strikes  all  the 
teeth  or  flutes  of  the  cutter  or  reamer  at  the  same  Ume,  thus 
tending  to  prevent  cracking. 

A  5-inch  by  4-inch  centrifugal  circulating  pump  set  In  the 
pit  in  the  corner  of  the  building,  and  driven  by  a  15-horse- 
power  motor,  supplies  the  brine  system.  The  required  pres- 
sure which  must  be  kept  on  this  system  to  secure  good 
efficiency  is  15  pounds  per  square  inch.  The  pump  is  set 
sufficiently  low  to  be  always  primed  from  the  storage  tank 
built  in  the  ground  outside  the  building.  That  the  brine  may 
be  kept  sufficiently  cool  in  the  summer  months,  this  storage 
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tank  must  have  a  capacity  equivalent  to  a  fifteen  minutes'  sup- 
ply for  the  entire  system  when  all  tanks  are  in  operation  at 
full  capacity.  The  brine  overflow  from  all  service  tanks  is 
returned  by  gravity  to  the  storage  tank  through  the  open 
drain  shown  in  Fig.  1. 

The  regular  oil  tanks  are  20  inches  diameter  by  2  feet  deep 
inside,  but  the  shell  is  made  30  inches  high  to  bring  their 
tops  at  the  same  level  as  the  brine  tanks.  The  cooling  appa- 
ratus consists  of  a  coil  of  %-inch  brass  pipe  through  which  a 
part  of  the  factory  service  water  is  circulated.  The  large 
4-foot  oil  tank  is  of  the  same  depth  and  is  cooled  through  a 


Fig.  5.    Horizontal  Section.  Refitted  Lead  Pot  Furnace. 

1-inch  brass  coil.  It  is  not  necessary  to  keep  the  oil  as  cool 
as  the  brine.  A  2-inch  by  3-inch  belt-driven  centrifugal  pump 
supplies  the  circulating  water.  Certain  concerns  cool  their  oil 
by  circulating  it  through  a  series  of  trombone  coils  placed  in 
the  monitor  of  the  hardening  room,  but  the  practice  has  never 
appealed  to  the  writer.  The  expense  necessitated  is  compara- 
tively great,  the  oil  makes  hard  work  for  the  pump,  and  the 
main  heat  from  the  building  must  pass  out  around  these  coils 
if  so  placed. 

Advantages  of  Fuel  Oil. 
Having  in  a  general  way  described  the  equipment  of  each 
department,  let  us  return  to  the  question  of  fuel.  The  pri- 
mary considerations  controlling  the  efficiency  of  such  depart- 
ments are  undoubtedly  the  ease  of  regulation  and  heating  capa- 
city of  their  fires.  It  is  in  this  regard,  even  more  than  in  the 
reduction  of  fuel  cost,  that  the  greatest  economy  is  attained 
by  the  use  of  fuel  oil.  The  reasons  are  obvious.  The  black- 
smith's time  may  be  given  entirely  to  his  work  in  hand,  since 
once  the  valves  are  properly  adjusted  they  require  little  or  no 
attention  and  an  even  heat  is  assured.  No  labor  is  required 
to  bring  coal  to  dr  take  ashes  from  the  forge,  and  when  no 
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work  is  being  done  no  fuel  is  required.  If  the  flame  is  run 
a  little  on  the  yellow  there  is  absolutely  no  scale.  The  clean- 
liness of  the  fire  renders  it  especially  adapted  to  such  work 
as  welding,  etc.  For  the  departments  under  discussion,  the 
writer  prefers  an  air-pressure  system  to  those  using  steam, 
his  preference  being  chiefly  due  to  the  fact  that  these  depart- 
ments are  generally  somewhat  isolated  from  the  source  of 
steam  supply.  Of  the  air-pressure  systems,  those  using  the 
lowest  pressures  consistent  with  best  eSiciency  are  evidently 
the  most  desirable.  Excellent  systems  are  now  on  the  market 
using  from  8  to  16  ounces  pressure.     These  systems  require. 


however,  furnaces  of  rather  special  design,  the  most  efficient 
having  ample  combustion  or  mixing  chambers  in  which  the 
oil  spray  is  combined  with  a  primary  air  supply  and  volatil- 
ized before  being  admitted  to  the  main  chamber,  where  the 
stock  is  to  be  heated.  In  a  plant  where  the  installation  is  to 
be  of  entirely  new  forges,  a  carefully  selected  system  of  this 
type  is  ideal.*  In  many  cases,  however,  it  may  not  be  thought 
desirable  to  entirely  discard  such  equipment  of  coal-burning 
forges  as  may  be  on  hand.  Where  such  is  the  case  but  small 
outlay  is  required  to  make  the  necessary  alterations  to  permit 
them  being  used  in  conduction  with  a  moderately  low-pressure 
system.  By  this  the  writer  means  a  pressure  of  about 
2  pounds  per  square  inch,  which  can,  of  course,  be  readily 
discharged  by  the  ordinary  "high-pressure  blower,"  without 
requiring  the  installation  of  an  air  compressor,  as  is  of  course 
necessary  with  a  system  using  from  15  to  18  pounds  pressure. 

Befitted.  Coal  Forges  and  Furnaces  for  Fuel  Oil. 

In  refitting  coal  forges  and  furnaces  to  use  fuel  oil,  it  is 
desirable  as  far  as  possible  to  give  the  spray  a  whirling  mo- 
tion which  tends  to  more  completely  vaporize  the  oil,  and  also' 
makes  a  much  less  noisy  fire  than  is  the  case  where  the  oil 
strikes  against  flat  surfaces.  In  the  latter  case,  where  the 
oil  strikes  flat  against  the  white-hot  tile,  it  causes  what  ap- 
pears to  be  a  series  of  rapid  explosions  suflBciently  loud  in  a 
large  shop  to  be  a  source  of  annoyance. 

In  Fig.  4  is  shown  a  method  of  refitting  a  common  blast 
forge.  Common  arched  firebrick  and  skewbacks  are  used  and 
a  few  special  tiles  which  may  readily  be  ground  to  form  on  the 
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common  grindstone.  Common  red  brick  may  be  used  as  back- 
ing. A  special  casting  is  required,  the  end  of  which  may  be 
made  to  bolt  onto  the  original  side  castings.  In  very  large 
sizes  it  is  sometimes  advisable  to  install  a  burner  at  each 
end  of  the  forge,  which  arrangement  is  very  satisfactory  and 
gives  an  intense  heat  at  the  center  of  the  fire  box. 

Figs.  5  and  G  show  horizontal  and  vertical  sections  of  the 
common  form  of  lead  pot  furnace  refitted.  Either  wedge  or 
cupola  brick  may  be  used.  Two  courses  from  the  bottom  tile, 
and  forming  the  top  of  the  mixing  chamber,  is  a  tile  through 
which  are  drilled  at  an  angle,  six  1%,-inch  holes.  For  this 
operation  a  common  star  drill  may,  with  care,  be  used.  In  the 
top  two  courses,  four  bricks  each,  are  omitted  at  45  degrees 
for  vents.  As  before,  the  firebrick  is  backed  up  with  com- 
mon red  brick. 

Figs.  7  and  8  show  cross  and  longitudinal  sections  of  a 
refitted  No.  2  Brown  &  Sharpe  casehardening  furnace.  In  this 
case  the  coal  grates  are  left  in  place  and  simply  paved  with 
firebrick  laid  on  their  sides.  A  3-inch  flre  tile,  ground  to  form 
shown,  is  centrally  located  in  the  firebox  to  act  as  a  baffle.  If 
the  furnace  is  to  be  set  up  new  for  use  of  fuel  oil  it  is  desir- 
able that  the  bridge  wall  be  sloped  as  shown,  to  leave  an  open- 
ing at  the  back  of  2  inches  over  the  wall,  and  4  inches  at  the 
front.  The  reason  for  this  construction  is  to  counteract  the 
tendency  of  the  heat  to  drive  to  the  back  of  the  oven.  This 
tendency  exists,  but  it  not  marked,  and  in  cases  where  the 
furnace  is  already  set  up  it  hardly  pays  to  rebuild  the  bridge 


416 


MACHINERY. 


April,  1907. 


wall.  A  special  fire  door  casting,  designed  to  take  the  burner, 
must  take  the  place  of  the  former  vertical  sliding  door.  These 
few  examples  will  give  a  general  idea  of  the  changes  necessary 
to  remodel  an  installation  of  coal  fires. 

Arrangement  of  Piping. 

In  the  two  departments  under  discussion,  the  oil  is  supplied 
to  all  furnaces  through  a  l^-inch  wrought  iron  main,  making 
a  complete  closed  loop  around  each  department  in  order  to 
keep  the  pressure  even.  A  1-inch  steam  pipe  must  be  laid 
with  it  to  keep  the  oil  from  congealing  in  cold  weather.  These 
two  pipes  should  be  laid  preferably  in  the  ground  itself  and 
not  in  a  trench,  and  should  never  be  laid  above  the  floor,  the 
reason  being  that  the  gases  from  all  petroleum  distillates  are 
heavier  than  air,  and  will  run  to  the  low  parts  of  the  floor  or 
the  trench.  These  gases,  though  not  themselves  explosive,  may 
become  so  if  confined  with  a  large  proportion  of  air. 

The  air  piping  should  preferably  be  suspended  overhead 
with  outlets  looking  down  into  the  risers  from  the  oil  mains. 
The  speed  of  the  air  in  these  pipes  should  not  exceed  15  feet 
per  second  in  the  first  installation,  which  will  permit  of  about 
30  per  cent  increase,  due  to  growth,  without  the  speed  becom- 
ing excessive.  A  rule-of-thumb  measurement  sometimes  used 
is  that  the  area  of  the  air  pipe  shall  equal  six  times  the  area 
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Fig.  8.    Longitudinal  Section,  Refitted  Casebardening  Furnace 


of  the  jet,  but  the  foregoing  method  is  much  the  safer  one  for 
computation.  To  facilitate  calculations,  the  following  notes 
may  prove  of  interest: 

At  2  pounds  pressure  there  will  be  required  at  the  blower 
roughly  about  1,000  cubic  feet  of  free  air  per  minute  per 
gallon  of  oil  burned. 

Hlast  forges  burn  per  day  of  ten  hours  approximately  0.15 
gallons  of  oil  per  square  inch  of  horizontal  area  of  firebox. 

Open  fires  for  hardening,  as  above,  0.025  gallon. 

Lead  pots,  oil  tempering,  casehardening  and  annealing  fur- 
naces, 0.05  gallon. 

About  10  H.  P.  is  required  to  transmit  1,000  cubic  feet  free 
air  against  2  pounds  pressure. 

From  the  foregoing,  a  close  estimate  of  the  size  of  the  re- 
quired blower  and  the  horsepower  required  to  drive  it  may  be 
obtained.  Included  in  this  estimate  must  be  a  figure  on  the 
amount  of  air  required  to  blow  the  drop-hammer  dies.  The 
blow -pipes  required  are  one  lV->-inch  pipe  with  flattened  nozzle 
for  each  small  drop  and  trip  hammer,  and  two  of  the  same  size 
for  the  larger  drop  hammers.  As  the  use  of  these  blow-pipes 
is  rather  intermittent,  this  figure  is  generally  in  the  nature  of 
an  off-hand  estimate,  based  on  the  judgment  of  the  engineer. 
*     *     * 

At  a  meeting  of  the  Engineers'  Club  of  St.  Louis  in  Janu- 
ary, Mr.  Albert  T.  Perkins  of  the  Terminal  Railroad  Commis- 
sion stated  that  subways  cost  four  times  as  much  as  elevated 
railroads,  and  quoted  the  following  urban  railway  costs:  Bos- 
ton subway  cost  $2,500,000  per  mile;  New  York  subway  $2,150.- 
000  per  mile;  New  York  elevated.  $500,000  per  mile;  Xew 
York  surface  lines,  overhead  construction,  $50,000  per  mile; 
the  same  lines,  conduit  construction,  $150,000  per  mile. 


THE  SCIENTIFIC  SOLUTION  OF  THE  PROBLEM. 

When  I  was  invited  by  your 
president  to  address  you,  I  felt  a 
great  deal  of  hesitancy,  for  the 
one  subject  to  which  I  have  given 
most  attention,  and  on  which  I 
feel  entitled  to  speak,  is  one  that 
is  practically  impossible  to  study 
inside  the  college  walls,  and  hence 
one  with  which  most  of  you  can 
have  had  but  little  experience.  I 
refer  to  the  economical  utilization 
of  labor. 

The  time  you  have  spent  in  the 
study  of  materials  and  forces  has 
undoubtedly   been  well  spent,   but 
H.  L.  Gantt.t  jjjg    knowledge    you    have    gained 

can  only  be  utilized  by  human  labor,  and  you  will  shortly  have 
set  you  the  problem  of  economically  using  human  labor.  To 
those  who  have  done  but  little  work  outside  the  laboratories 
this  probably  seems  a  simple  problem,  but  it  is  everywhere 
the  largest  problem  we  have  to  face,  and  is  growing  in  impor- 
tance every  year.  Any  scheme  of  management,  to  be  perma- 
nently successful,  must  be  beneficial  alike  to  employer  and  em- 
ploye, and  neither  those  labor  unions  that  regard  their  inter- 
ests as  essentially  antagonistic  to  that  of  employers,  nor  those 
employers'  associations  whose  only  effort  is  to  oppose  force  by 
force,  can  ever  effect  a  permanent  solution  of  the  problem  of 
the  proper  relations  between  employers  and  employes. 
Advantages  ot  Detail  Study  of  Labor. 
Those  who  have  given  even  superficial  study  to  the  subject 
of  labor  are  beginning  to  realize  the  enormous  gain  that  can 
be  made  in  the  efficiency  of  workmen  if  they  are  properly 
directed  and  provided  with  proper  appliances.  Few,  how- 
ever, have  realized  another  fact  of  equal  importance,  namely, 
that  to  maintain  permanently  this  increase  of  efficiency  the 
workman  must  be  allowed  a  portion  of  the  benefit  derived 
from  it.  To  successfully  obtain  a  high  degree  of  efficiency, 
the  same  careful  scientific  analysis  and  investigation  must 
be  applied  to  every  labor  detail  as  the  chemist  or  biologist 
applies  to  his  work.  Wherever  this  has  been  done,  it  has 
reduced  expenses  and,  at  the  same  time,  increased  wages. 

The  great  difficulty  in  instituting  this  method  of  dealing 
with  labor  questions  is  that  usually  neither  employer  nor 
employe  has  rufficient  knowledge  of  the  scientific  method  to 
realize  either  the  amount  of  detail  work  necessary,  or  the 
extent  of  the  benefits  to  be  derived  from  it.  In  general, 
their  inclination  is  to  adhere  to  the  methods  with  which  they 
are  familiar,  and  to  distrust  all  others,  even  though  their 
methods  have  failed  to  bring  them  appreciably  nearer  the 
solution  of  their  problems,  and  the  newer  methods  have  pro- 
duced results  far  more  satisfactory  than  they  even  hoped  for. 
The  scientific  laboratory  for  the  study  of  materials  and 
forces  originally  considered  as  belonging  only  to  educational 
institutions,  has  recently  become  a  recognized  necessity  in 
our  large  industries,  and  to  it  principally  the  great  advance 
of  recent  years  has  been  due.  As  yet,  however.  In  but  few 
cases  has  any  definite  attempt  been  made  to  study  in  a  scien- 
tific manner  the  most  efficient  way  of  utilizing  the  human 
labor.  Of  how  much  work  of  various  kinds  the  ordinary  man 
has  done,  we  have  many  records,  but  of  how  much  a  man 
especially  suited  to  any  class  of  work  can  do,  we  have  almost 
no  knowledge.  Enough  study  has  been  spent  on  the  subject, 
however,  to  determine  that  men  especially  suited  to  any  par- 
ticular kind  of  labor,  if  supplied  with  proper  implements  and 
intelligently  directed,  can  do  on  an  average  at  least  three 
times  as  much  as  the  average  workman  does. 

»  .\bstract  of  paper  presented  by  Mr.  H.  L.  Gantt  before  the  stu- 
dents of  Stevens  Institute,  February  11.  1907. 

t  H.  L.  Gan'tt  was  bom  in  Maryland.  1.S61.  He  graduated  from 
Johns  Hopkins  I'niversity  1S80  and  received  the  degree  of  mechanical 
engineer  at  Stevens  Institute  In  1SS4.  After  graduation  he  was  with 
Toole  &  Hunt  two  years.  Midvale  Steel  Co.  six  years.  American  Ste«l 
Casting  Co.  ore  year.  Bethlehem  Steel  Co.  three  years.  He  is  now  a 
consulting  ensineer  engaged  In  reorganizing  manufacturing  methods 
and  nianaceraent  of  factories  by  instituting  a  scientific  study  of  all 
their  problems  and  adapting  their  methods  to  fit  the  results  of  such 
study.  At  present  he  is  engaged  In  this  work  at  the  Sayles  Bleach- 
erifs,  Saylesville.  R.  I. 
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Equitable  Compensation  of  Labor. 

It  has  become  an  axiom  in  the  commercial  world  that  in  the 
long  run  those  transactions  most  promote  prosperity  which 
are  advantageous  alike  to  buyer  and  seller.  It  is  coming  to 
be  realized  in  the  industrial  world  that  the  same  thing  is 
true  regarding  the  arrangements  between  employers  and  em- 
ployes, and  that  no  arrangement  is  permanently  healthy  that 
is  not  regarded  as  being  beneficial  to  both.  The  employer 
who  insists  on  more  service  than  he  pays  for,  and  the  em- 
ploye who  demands  excessive  wages  for  his  work,  both  lose 
in  the  long  run.  The  former  worries  continually  about  how 
to  manage  dissatisfied  workmen  that  are  often  on  the  verge 
of  a  strike,  and  in  dull  times  the  latter  lives  in  constant 
dread  that  his  employer  may  no  longer  be  able  to  continue 
business  and  he  may  be  out  of  work. 

In  other  words,  unless  efficient  work  goes  with  high  wages, 
the  result  is  apt  to  be  disastrous  to  both  employer  and  em- 
ploye, and  if  we  wish  to  have  satisfied  workmen  we  must 
learn  how  to  make  their  labor  efficient,  for  it  is  to  efficient 
labor  only  that  high  wages  can  be  uniformly  paid.  Again,  if 
a  plant  is  badly  laid  out,  contains  inferior  or  antiquated  ma- 
chinery, or  the  management  is  inefficient,  it  may  be  impos- 
sible for  even  the  best  workman  to  do  an  amount  of  work 
really  entitling  him  to  good  wages. 

Any  one  of  these  and  other  causes  may  explain  why  a  plant 
whose  name  for  years  has  been  a  synonym  for  prosperity  has 
gradually  become  less  prosperous,  until  to-day  it  can  scarcely 
hold  its  own  by  decreasing  the  wages  of  its  employes.  The 
next  stage  of  such  plants  is  to  close  down  indefinitely  and  to 
remain  for  years  monuments  to  the  short-sighted  policy  of 
their  owners  and  the  misfortune  of  their  employes.  The 
time  to  make  provision  against  such  a  fate  is  not  when  sharp 
competition  begins  to  show  the  need  of  it,  but  when  prosper- 
ous times  produce  a  large  surplus  of  earnings.  Out  of  such 
earnings  ample  provision  should  be  made  to  take  full  advan- 
tage of  all  improvements  in  apparatus  or  management  that 
are  available. 

When  1  speak  of  improving  a  plant,  I  do  not  necessarily 
mean  enlarging  it,  but  equipping  it  with  the  best  and  most 
efficient  apparatus.  When  I  speak  of  improving  the  system  of 
management,  I  mean  the  elimination  of  all  elements  of  chance 
or  accident  and  the  accomplishment  of  all  the  ends  desired  in 
accordance  with  knowledge  derived  from  a  scientific  investi- 
gation of  everything  down  to  the  smallest  detail  of  labor,  for 
all  misdirected  effort  is  simply  loss,  and  must  be  borne  either 
by  the  employer  or  employe. 

Wherever  any  attempt  is  made  to  do  work  economically  the 
compensation  of  the  workman  is  based  more  or  less  accur- 
ately on  the  efficiency  of  his  labor.  Very  fair  success  in  do- 
ing this  has  been  accomplished  in  day  work  by  keeping  an 
exact  record  of  the  work  done  each  day  by  every  man  and 
by  fixing  his  compensation  accordingly.  This  method,  how- 
ever, falls  very  far  short  of  the  highest  efficiency,  for  very 
few  workmen  know  the  best  way  of  doing  a  piece  of  work, 
and  almost  none  have  the  ability  to  investigate  different 
methods  and  select  the  best.  It  often  happens  then  that  a 
man  working  as  hard  as  he  can  falls  very  far  short  of  what 
can  be  done  on  account  of  employing  Inferior  methods  or  in- 
ferior tools. 

Setting  a  Task.* 

We  can  never  be  certain  that  we  have  devised  the  best  and 
most  efficient  method  of  doing  a  piece  of  work  until  we  have 
subjected  our  methods  to  the  criticism  of  a  complete  scientific 
Investigation.  Many  people  who  have  been  accustomed  to 
seeing  an  operation  performed  in  a  certain  way,  or  even  to 
performing  it  in  that  way  for  a  number  of  years,  imagine  they 
know  all  about  it,  and  resent  the  intimation  that  there  may 
be  some  better  way  of  doing  it.  Anybody,  however,  who  care- 
fully analyzes  the  sources  of  his  methods  will  find  that  the 
mass  of  them  are  either  inherited,  so  to  speak,  from  his 
predecessor,  or  copied  from  his  contemporaries. 

•  Task  Is  not  here  used  in  the  old  sense  of  meaning  a  specific 
amount  of  labor  Imposed  or  required  under  penalty,  but  In  the  sense 
-hi  .!"f,*  certain  definite  allotment  of  work  set  up  as  a  standard  and 
Which  It  accomplished  in  less  time  results  in  an  increase  of  nay  Inas- 
much as  more  tasks  are  completed  In  a  day.  The  setting  of  'a  task 
18  an  Important  part  of  the  work  of  the  planning  department  in  the 
la.ylor  system  of  works  management,  and  Is  done  only  after  a  thor- 
ough Investigation  of  ail  the  factors  aCCeetlng  the  task.— Editor 


Even  such  a  simple  operation  as  shoveling  is  done  very 
uneconomically  in  many  places.  The  writer  has  seen  the 
same  shovel  used  for  coal,  ashes  and  shavings,  and  this  when 
coke  forks  were  available  for  the  shavings.  The  foreman 
had  apparently  given  the  subject  no  study,  and  was  con- 
tent if  the  men  were  at  work.  The  idea  of  working  efficiently 
had  never  occurred  to  him.  This  is,  of  course,  an  extreme 
case,  but  it  is  a  real  one,  and  all  degrees  of  efficiency  exist 
between  this  and  the  case  where  each  workman  is  provided 
with  the  proper  implement  and  given  a  specific  task  for  the 
accomplishment  of  which  he  is  awarded  extra  compensation. 

The  knowledge  needed  to  set  such  a  task  as  shoveling  is 
much  greater  than  is  at  first  realized,  for  hardly  any  two  sub- 
stances can  be  treated  exactly  alike.  In  studying  this  subject 
the  first  element  to  be  determined  is  the  size  of  shovel,  which 
must  be  gaged  to  hold  the  weight  which  it  is  most  eco- 
nomical to  handle.  The  second  element  is  how  long  it  takes 
to  fill  the  shovel.  For  sand,  fine  coal,  ashes,  etc.,  it  makes 
no  difference  in  loading  the  shovel  whether  the  material  is 
taken  from  the  top  or  bottom  of  the  pile,  but  in  egg  coal, 
broken  stone,  or  lump  ore  the  difference  is  very  great;  for, 
while  it  is  quite  easy  to  get  a  full  shovel  from  the  bottom  of 
the  pile  which  rests  on  a  smooth,  hard  surface,  it  is  in  some 
cases  practically  impossible  to  fill  a  shovel  from  the  top  of 
the  pile  without  actually  raking  the  material  on  to  the  shovel. 
Again  the  distance  or  height  to  which  the  material  is  thrown 
is  a  factor  in  all  cases,  not  only  because  the  higher  or  longer 
throw  takes   more  time,  but  because  it  takes  more   energy. 

This  analysis  shows  that  each  such  operation  may  be  di- 
vided into  a  number  of  elements  which  may  be  studied  separ- 
ately. Having  studied  each  element,  the  results  may  be  com- 
bined in  a  number  of  ways  to  show  the  time  needed  to  fill 
and  empty  a  shovel  with  different  materials  under  a  variety 
of  conditions.  Knowing  the  time  needed  for  an  operation  we 
can  add  the  percentage  of  the  time  needed  for  rest,  etc., 
which  has  been  determined,  and  calculate  just  how  many 
shovelfuls  a  good  man  can  average  per  minute  without  over- 
exerting himself. 

Doing  the  Task. 

Having  determined  thus  the  amount  of  work  that  a  man 
can  do,  we  can  usually  get  it  done  if  we  offer  the  proper 
wages  for  doing  it,  and  furnish  an  instructor  who  will  teach 
the  workman  how  to  do  it.  If  the  best  method  is  taught  to  a 
capable  workman  to  whom  good  wages  are  paid  for  its  suc- 
cessful operation,  it  would  seem  that  we  had  done  enough  to 
assure  the  work  being  done  that  way  permanently.  Such, 
however,  is  not  the  fact,  for  while  these  conditions  will  usu- 
ally produce  the  desired  result,  they  will  not  always  main- 
tain it.  but  must  be  supplemented  by  a  fourth  condition, 
namely,  a  distinct  loss  in  wages  on  the  part  of  the  workman 
unless  a  certain  degree  of  efficiency  is  maintained. 

The  importance  of  maintaining  a  definite  degree  of  ef- 
ficiency is  readily  understood  when  we  consider  that  a  properly 
equipped  plant  has  only  its  proper  complement  of  each  kind 
of  machine,  and  if  the  output  of  any  one  falls  below  a  certain 
amount  the  output  of  the  whole  plant  is  diminished  in  pro- 
portion and  the  profits  fall  off  in  a  much  greater  ratio.  This 
fact  does  not  appeal  to  the  workman  who  has  made  good 
wages  for  several  days  and  concludes  to  "take  it  easy"  for  a 
while,  unless  he  also  feels  the  loss  his  "going  easy"  causes  his 
employer. 

In  order  to  get  the  best  results  the  following  four  conditions 
are  necessary: 

First:  Complete  and  exact  knowledge  of  the  best  way  of 
doing  the  work,  proper  appliances  and  materials. 

Second:  An  instructor  competent  and  willing  to  teach  the 
workman  how  to  make  use  of  this  information. 

Third:  Wages  for  efficient  work  high  enough  to  make  a 
competent  man  feel  that  they  are  worth  striving  for. 

Fourth:  A  distinct  loss  in  wages  in  case  a  certain  degree 
of  efficiency  is  not  maintained. 

These  four  conditions  for  efficient  work  were  first  enun- 
ciated by  Mr.  Fred  W.  Taylor,  and  when  they  are  understood 
their  truth  seems  almost  axiomatic.  They  are  worthy  of  a 
very  careful  consideration. 

Scientific  Investigation. 

The  first  condition  Is  an  Investigation  of  how  to  do  the  work 
and  how  long  it  should  take.    The  fact  that  any  operation,  no 
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matter  how  complicated,  can  be  resolved  into  a  series  of  sim- 
ple operations  is  the  key  to  the  solution  of  many  problems. 
Study  leads  us  to  the  conclusion  that  complicated  opera- 
tions are  always  composed  of  a  number  of  simple  opera- 
tions, and  that  the  number  of  elementary  operations  is  often 
smaller  than  the  number  of  complicated  operations  of  which 
they  form  the  parts.  The  natural  method,  then,  of  studying 
a  complex  operation  is  to  study  its  component  elementary 
operations.  Such  an  investigation  divides  itself  into  three 
parts,  as  follows:  An  analysis  of  the  operation  into  its  ele- 
ments; a  study  of  these  elements  separately;  a  synthesis,  or 
putting  together  the  results  of  our  study. 

This  is  recognized  at  once  as  simply  the  ordinary  scientific 
method  of  procedure  when  it  is  desired  to  make  any  kind  of 
an  investigation,  and  it  is  well  known  that  until  this  method 
was  adopted  science  made  practically  no  progress.  The  ordi- 
nary man,  whether  mechanic  or  laborer,  if  left  to  himself, 
seldom  performs  any  operation  in  the  manner  most  econom- 
ical either  of  time  or  labor,  and  it  has  been  conclusively 
proven  that  even  on  ordinary  day  work  a  decided  advantage 
can  be  gained  by  giving  men  instructions  as  to  how  to  per- 
form the  work  they  are  set  to  do.  It  is  perfectly  well  known 
that  nearly  every  operation  can  be,  and  in  actual  work  is,  per- 
formed in  a  number  of  different  ways,  and  it  is  self-evident 
that  all  of  these  ways  are  not  equally  efBcient.  As  a  rule, 
some  of  the  methods  employed  are  so  obviously  inefficient 
that  they  may  be  discarded  at  once,  but  it  is  often  a  problem 
of  considerable   difficulty  to  find  out  the  very  best  method. 

Mr.  Fred  W.  Taylor,  who  was  the  pioneer  in  the  work  of 
elementary  time  study  and  rate  fixing  which  involves  com- 
plete detailed  instructions  for  doing  work,  began  on  these  lines 
in  ISSO,  and  scon  became  convinced  that  they  were  correct.  He 
has  fixed  a  large  number  of  rates,  all  of  which  are  lower  than 
those  usually  paid,  but  as  he  takes  care  to  furnish  the  best 
implements  for  doing  the  work,  and  insists  that  the  work 
shall  be  done  as  he  instructs,  the  good  men  always  make 
better  wages  than  they  can  where  they  are  allowed  to  do 
the  work  with  the  implements  and  in  the  manner  they  see 
fit.  His  piece  rates,  doing  justice  both  to  the  employer  and 
the  employe,  have  produced  not  only  a  much  greater  output 
than  any  other  method  in  the  works  where  they  have  been 
introduced,  but  a  much  better  feeling  among  the  men  towards 
their  employers.  The  fact  that  during  the  past  twenty-six 
years  a  great  many  such  rates  have  been  introduced,  always 
with  the  same  result,  is  a  confirmation  of  the  correctness  of 
the  principles  on  which  they  are  based,  and  leads  us  to  the 
conclusion  that  a  strict  adherence  to  these  principles  and  a 
desire  on  the  part  of  employers  to  do  substantial  justice  to 
their  employes,  would  in  a  short  time  materially  lessen  the 
antagonism  between  them  and  their  workmen. 

To  analyze  every  job  and  make  out  instructions  as  to  how 
to  perform  each  of  the  elementary  operations  requires  a  great 
deal  of  knowledge,  much  of  which  is  very  difficult  to  acquire; 
but  the  results  obtained  by  this  method  of  working  are  so 
great  that  the  expenditure  to  acquire  the  knowledge  is  com- 
paratively insignificant.  It  would  not  be  possible  for  me  to 
give  you  much  idea  from  this  platform  as  to  how  to  do  this 
work.  I  can,  however,  tell  you  of  some  of  the  results  that 
have  been  accomplished. 

In  the  first  column  in  the  following  table  is  given  the  time 
needed  in  the  machine  shop  of  the  Bethlehem  Steel  Co.  to 
rough  turn  work  before  any  study  had  been  made;  in  the 
second  column  is  the  time  it  took  after  the  proper  study  had 
been  made,  and  the  conditions  adjusted  to  meet  the  results  of 
the  study. 

4-in.  U.  S.  Navy  Tubes    21.56         5.4  4 

4-in.  U.  S.  Nav>'  Jackets    35.15         7.1  5 

6-in.  U.  S.  Navy  Tubes     34.75        8.25  4 

8-in.  U.  S.  Navy  Tubes     35.00         8.00  4.4 

12-in.  U.  S.  Navy  Tubes     54.50  21.50  2.5 

12-in.  U.  S.  Navy  Jackets    123.70  43.33  2.6 

In  the  third  column  is  given  the  ratios  of  work  done  per 
hour.    The  average  of  these  is  3.75. 

All  the  labor  of  handling  pig  iron,  coal,  coke,  ore  and  open 
hearth  melting  stock  in  the  yard  of  the  Bethlehem  Steel  Co. 
was  studied  In  the  same  manner,  and  the  amount  done  per 
man  on   piece  work   after  the  study   averaged   3.2   times  as 


much  as  was  done  before.  In  the  Sayles'  Bleacheries  where 
I  am  now  at  work,  I  find  similar  ratios.  This  means  that 
whether  the  labor  is  that  of  a  Pennsylvania  Dutch  workman 
in  a  machine  shop,  a  Hungarian  laborer  handling  stock  in 
the  yard  of  a  steel  works,  or  a  skilled  cloth  handler  in  a 
bleachery,  the  amount  of  work  the  average  workman  does 
under  the  ordinary  conditions  is  only  about  one-third  of  what 
can  be  done  by  a  workman  under  the  best  conditions. 
Instructions. 
As  a  result  of  our  first  step,  or  our  scientific  investigation, 
we  in  general  find  that  it  is  possible  to  do  about  three  times 
as  much  as  is  being  done;  the  next  problem  is  how  to  get  it 
dene.  First  I  wish  to  say  that  no  matter  how  thoroughly 
convinced  we  may  be  of  the  proper  method  of  doing  a  piece 
of  work  and  of  the  time  it  should  take,  we  cannot  make  a 
man  do  it  unless  he  is  convinced  that  in  the  long  run  it  will 
be  to  his  advantage.  In  other  words,  we  must  go  about  the 
work  in  such  a  manner  that  the  workman  will  feel  that  the 
compensation  offered  will  be  permanent. 

When  we  have  established  this  condition  of  affairs,  we  are 
ready  to  start  a  workman  on  the  task,  which,  when  properly 
set  according  to  our  investigation,  can  be  done  only  by  a 
skilled  workman  working  at  his  best  normal  speed.  The 
average  workman  will  seldom  be  able  at  first  to  do  more 
than  two-thirds  of  the  task,  and  as  a  rule  not  more  than  one 
out  of  five  will  be  able  to  perform  the  task  at  first.  By  con- 
stant effort,  however,  the  best  workmen  soon  become  efficient, 
and  even  the  slower  ones  often  learn  to  perform  tasks  which 
for  months  seemed  entirely  beyond  them. 

If  we  have  at  hand  such  people  that  already  have  confi- 
dence in  us  and  are  willing  to  do  as  we  ask,  the  problem  of 
getting  our  task  work  started  is  easy.  This,  however,  is  fre- 
quently not  the  case,  and  a  long  course  of  training  is  neces- 
sary before  we  can  teach  even  one  workman  to  perform  his 
task  regularly,  for  workmen  are  very  reluctant  to  go  through 
a  course  of  training  to  get  a  reward,  especially  when  they  fear 
that  the  high  price  will  be  cut  when  they  can  earn  it  easily. 
Compensation  of  Labor. 
Buying  labor  is  one  of  the  most  important  operations  in 
modern  manufacturing,  yet  it  is  one  that  is  given  the  least 
amount  of  study.  Most  shops  have  expert  financiers,  expert 
designers,  expert  salesmen  and  expert  purchasing  agents  for 
everything  except  labor.  The  buying  of  labor  is  usually  left 
to  people  whose  special  work  is  something  else,  with  the  re- 
sult that  it  is  usually  done  in  a  manner  that  is  very  unsatis- 
factory to  buyer  and  seller.  It  is  admitted  to  be  the  hardest 
problem  we  have  to  face  in  manufacturing  to-day,  and  yet 
it  is  only  considered  when  the  manager  "has  time,"  or  has 
"to  take  time,"  or  on  account  of  "labor  trouble."  The  time 
to  study  this  subject  is  not  when  labor  trouble  is  brewing, 
but  when  employer  and  employe  have  confidence  in  each  other. 
Men  as  a  whole  (not  mechanics  only)  prefer  to  sell  their 
time  rather  than  their  labor,  and  to  perform  in  that  time  the 
amount  of  labor  they  consider  proper  for  the  pay  received. 
In  other  words,  they  prefer  to  work  by  the  day  and  be  them- 
selves the  judges  of  the  amount  of  work  they  shall  do  in  that 
day,  thus  fixing  absolutely  the  price  of  labor  without  regard 
to  the  wishes  of  the  employer  who  pays  the  bill.  While  men 
prefer  as  a  rule  to  sell  their  time,  and  themselves  determine 
the  amount  of  work  they  will  do  in  that  time,  a  very  large 
number  of  them  are  willing  to  do  any  reasonable  amount  of 
work  the  employer  may  specify  in  that  time,  provided  only 
they  are  shown  how  it  can  be  done,  and  paid  substantial  ad- 
ditional amounts  of  money  for  doing  it  The  additional 
amount  needed  to  make  men  do  as  much  work  as  they  can 
depends  upon  how  hard  or  disagreeable  the  work  is  and 
varies  from  20  to  100  per  cent  of  their  day  rate. 

If  the  work  is  light  and  the  workman  is  not  physically 
tired  at  the  end  of  the  day  he  will  follow  instructions  and 
do  all  the  work  called  for  if  he  can  earn  from  20  to  30  per 
cent  in  addition  to  his  usual  days  wages.  If  the  work  Is 
severe  and  he  is  physically  tired  at  the  end  of  the  day  he  re- 
quires from  40  to  GO  per  cent  additional  to  make  him  do  his 
work.  If  in  addition  to  being  physically  tired  he  has  been 
obliged  to  work  under  disagreeable  conditions  or  in  intense 
heat,  he  may  require  70  per  cent  or  even  100  per  cent  addl-  ■ 
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tional.  These  facts  are  derived  from  experience  and  give  us 
a  key  to  the  intelligent  purchase  of  labor.  If  we  wish  to  buy 
the  amount  of  labor  needed  to  accomplisli  a  certain  taslc,  we 
must  find  out  exactly  and  in  detail  the  best  method  of  doing 
the  work,  and  then  how  many  hours'  labor  will  be  needed  by 
A  man  suited  to  the  task  working  at  his  best  normal  rate. 
This  is  simply  getting  up  a  set  of  specifications  for  the  labor 
we  wish  to  buy,  and  is  directly  comparable  to  a  set  of  specifi- 
cations for  a  machine  or  a  machine  tool.  The  man  who  buys 
the  latter  without  specifications  is  often  disappointed  even 
though  the  manufacturer  may  have  tried  earnestly  to  antici- 
pate his  wishes;  and  the  man  who  buys  the  former  under  the 
same  conditions  has  in  the  past  almost  universally  found 
that  a  revision  of  his  contract  price  was  necessary  in  a  short 
time.  The  relative  importance  of  buying  labor  and  machinery 
according  to  the  best  knowledge  we  can  get,  and  the  best  speci- 
fications we  can  devise,  is  best  illustrated  by  the  fact  that 
while  the  purchase  price  of  a  machine  may  be  changed  when- 
ever a  new  one  is  bought,  that  of  the  labor  needed  to  do  a 
piece  of  work  should  be  permanent  when  it  is  once  fixed. 

As  I  have  said  before,  few  men  can  work  up  to  these  specifi- 
•cations  at  first,  if  they  are  properly  drawn,  but  many  men 
will  try  if  they  are  properly  instructed  and  assured  of  the 
ultimate  permanent  reward.  Most  men  will  not  sacrifice  their 
present  wages  to  earn  a  higher  reward  in  the  future,  and 
■even  if  they  were  willing  few  men  could  afford  to.  Tiere- 
fore,  while  they  are  learning  to  perform  the  task,  they  must 
then  be  able  to  earn  their  usual  daily  wages,  and  the  reward 
lor  the  accomplishment  of  the  task  must  come  in  the  form  of 
a  bonus  over  and  above  their  daily  wage. 

Task  Work  with  a  Bonus. 

It  is  these  considerations  that  lead  to  the  development  of 
the  bonus  system  of  paying  labor,  under  which  a  man  always 
gets  his  day's  wages,  and  if  he  accomplishes  the  task  in  the 
time  and  manner  specified,  he  is  paid  a  bonus  the  size  of 
which  depends  upon  the  severity  of  the  work.  The  easiest 
way  to  figure  such  a  bonus  is  to  make  it  a  proportion  of  the 
time  allowed;  for  instance,  if  from  our  time  study  we  find 
that  three  hours  is  a  reasonable  time  for  a  job  that  has 
usually  taken  from  five  to  ten  hours,  we  set  three  hours  as 
the  time  limit  and  pay  the  workman  one-third  more,  or  for 
four  hours,  if  he  does  the  work  in  three  hours  or  less.  If  he 
does  it  in  exactly  three  hours  he  gets  pay  for  four  hours  or 
an  increase  of  33  1-3  per  cent.  If  the  work  is  done  in  2\<2 
hours  he  gets  pay  for  four  hours  or  an  increase  in  wages  per 
hour  of  60  per  cent.  If  the  work  is  done  in  two  hours  his 
pay  is  still  that  which  he  would  ordinarily  get  for  four  hours, 
an  increase  of  100  per  cent.  If  the  study  of  the  work  has 
been  carefully  done,  and  the  task  is  properly  set,  it  will  but 
seldom  occur  that  a  workman  can  do  in  two  hours  the  task 
for  which  he  was  allowed  three.  We  sometimes  find,  however, 
that  an  exceptional  man  will  do  in  2  V'!  hours'  work  what  a 
really  good  man  will  need  three  hours  for.  The  large  increase 
of  wages  such  a  man  can  earn  amply  compensates  the  excep- 
tional man  for  devoting  his  time  to  the  work. 

The  increase  in  efiiciency  makes  the  payment  of  high  wages 
possible,  and  it  may  be  added  that  without  efficient  labor, 
permanent  high  wages  cannot  be  paid  indefinitely,  for  every 
wasteful  operation,  every  mistake,  every  useless  move  has  to 
6e  paid  for  by  somebody,  and  in,  the  long  run  the  workman 
has  to  bear  his  share.  Good  management,  in  which  the  num- 
ber of  mistakes  is  reduced  to  a  minimum,  and  useless,  or 
wasteful  operations  eliminated,  is  so  different  from  poor 
management,  in  which  no  systematic  attempt  is  made  to  do 
away  with  these  troubles,  that  a  man  who  has  always  worked 
under  the  latter  finds  it  extremely  difficult  to  form  a  concep- 
tion of  the  former.  The  best  type  of  management  is  that  in 
which  all  the  available  knowledge  is  utilized  to  plan  all  work, 
and  when  the  work  is  done  strictly  in  accordance  with  the 
plans  made.  In  other  words,  that  management  is  best  which 
utilizes  labor  in  the  most  efiicient  manner.  The  best  mechan- 
ical equipment  of  a  plant  that  money  can  buy  avails  but  little 
if  labor  is  not  properly  utilized.  On  the  other  hand,  the  effi- 
cient utilization  of  labor  will  often  overcome  the  handicap 
of  a  very  poor  equipment,  and  an  engineer  can  have  no  greater 
asset  than  the  ability  to  handle  labor  efficiently. 


A  SELF-REGULATING  BRAKE. 

The  inconvenience  and  uncertainty  involved  in  hand  regula- 
tion of  the  common  prony  brake  has  led  to  the  development 
of  a  simple  automatic  device,  described  in  the  Electrical  Jour- 
nal, which  is  well  adapted  for  motors  of  small  power. 

The  scheme  of  loading  is  a  familiar  one  and  is  shown 
diagrammatically  in  Fig.  1.  The  equal  weights  W^  and  W, 
supply  the  tension  that  makes  the  strap  grip  the  pulley  and 
the  torque  thus  developed  is  balanced  by  the  weight  W,.  The 
automatic  feature  of  the  device  consists  in  the  special  con- 
struction of  the  strap  used.  It  may  be  made  of  any  flexible 
material  with  a  good  friction  surface,  but  from  its  center  to 
one  end  it  should  be  provided  with  a  flexible  metallic  surface 
on  the  side  that  is  to  face  the  pulley.  Such  a  strap  may  be 
readily  made  from  a  piece  of  leather  belting  studded  with 
copper  rivets  as  indicated  in  Fig.  2.  For  accuracy  at  light 
loads  the  belt  must  be  quite  flexible.  The  operation  of  the 
device  is  apparent  from  the  sketch.  Wz  is  placed  on  the  end 
of  the  strap  provided  with  the  metal  surface  and  hung  from 
the  rising  side  of  the  brake  pulley.  If  the  torque  developed 
overbalances  W^  this  weight  will  rise  and  the  strap  shift  on 
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Self-regulating  Brake. 


the  pulley,  until  more  copper  and  less  leather  are  In  contact 
with  the  pulley  rim.  This  lowers  the  average  coefficient  of 
friction  to  a  point  that  will  just  balance  W^,  so  that  the 
amount  of  this  weight  determines  the  torque  to  which  the 
brake  will  adjust  itself.  The  difference  in  the  friction  co- 
efficients of  leather  and  copper  is  so  large  that  a  wide  range 
of  torque  may  be  provided  for  without  changing  W^  and  W;. 

For  example,  in  one  test  with  a  1-inch  strap  on  a  4-inch 
pulley,  with  W,  and  W^  each  i/o-pound  weights,  it  was  found 
that  on  changing  W,  from  1/2  to  5  pounds,  the  belt  moved 
only  about  2%  inches.  This  was  a  ratio  of  1  to  10  which  is 
ample,  as  the  usual  range  in  shop  testing  of  motors  is  from 
one-fourth  to  one  and  one-half  full-load,  or  one  to  six. 

The  automatic  feature  of  this  device  takes  care  of  all 
changes  in  the  friction  surface  due  to  variable  temperature 
and  other  causes.  This  fact  was  quite  effectively  demon- 
strated in  a  test  on  an  experimental  brake  in  which  oil  was 
applied  to  the  brake  pulley  while  running.  The  oil  simply 
caused  the  belt  to  shift  to  a  new  position  where  it  continued 
to  operate  as  before. 

For  very  accurate  work  on  small  motors  it  may  be  worth 
while  to  balance  the  strap  by  making  it  a  continuous  belt 
with  two  "rivet  patches"  so  placed  as  to  balance  each  other. 
In  this  case  the  weights  W^  and  W,  may  be  replaced  by  a  light 
pulley  carried  in  the  lower  loops  of  the  belt,  and  the  desired 
tension  obtained  by  a  single  weight  or  by  a  spring  or  other 
mechanical  take  up  as  shown  in  Figs.  3  and  4.  But  in 
ordinary  work  the  simpler  scheme  is  sufficient. 

In  figuring  results  it  must  be  remembered  that  the  brake 
arm  is  not  the  radius  of  the  brake  pulley,  but  exceeds  this 
by  one-half  the  thickness  of  the  belt. 
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VISIT  OF  THE  MECHANICAL  ENGINEERS  TO 
SANDY  HOOK. 

In  our  February  issue,  under  the  caption  "A  Mid-winter 
Picnic  at  Sandy  Hooli,"  we  described  the  visit  made  by  the 
American  Society  of  Mechanical  Engineers  to  Fort  Hancock 
and  the  Proving  Grounds 
last  December.  In  Fig.  1 
is  shown  a  photograph 
which  was  mentioned  in 
that  article  as  having 
been  taken  at  the  time. 
The  four  men  standing 
on  the  loading  platform 
behind  the  temporary 
mounting  of  the  16-inch 
gun  are  (reading  from 
left  to  right)  Brigadier 
General  Murray,  of  the 
General  Staff  of  the 
United  States  Army; 
Fred.  "W.  Taylor,  presi- 
dent of  the  American  So- 
ciety of  Mechanical  Engi- 
neers for  last  year;  Prof. 
F.  R.  Hutton,  this  year's 
president;  and  Brigadier 
General  Crozier,  Chief  of 
Ordnance.  The  fifth  celeb- 
rity at  the  extreme  right 
is  the  gun  itself,  whose 
breech     block     is     shown 


Fig.  1.     Five  Big  Guns. 


of  the  Visitors  in  the  foreground  have  already  got  their  fingers 
in  their  ears. 

The  crajie  service  for  this  firing  platform  is  unusual  and 
effective.  At  the  left  are  the  concrete  foundations  for  the 
rifles,  mortars,  howitzers,  etc.,  large  and  small.  In  the  back- 
ground,  beyond   the   concrete  bulwarks,   is   the  storage   space 

for  the  ordnance.  At  the 
left  of  the  picture  and  in 
the  rear,  at  the  further 
end  of  the  line  of  bul- 
warks, runs  a  railroad 
track  which  brings  the 
guns  from  the  outer 
world.  A  gantry  crane 
is  used.  It  may  be  run 
onto  a  transfer  table 
which  rolls  on  the  outer 
two  of  the  four  rails 
shown  in  the  tracks  run- 
ning from  the  foreground 
toward  the  rear.  If  it  is 
desired  to  pick  a  rifle 
from  a  car,  the  crane  is 
run  onto  the  transfer  car, 
rolled  down  until  it  is 
over  the  track,  run  over 
the  flat  car,  and  the  load 
is  hoisted.  It  is  then  run 
back  onto  the  transfer 
table,  which  is  moved  to 
a  position  opposite  the 
point  where  the  rifle  is  to 


Fig.  2.     A.  S.  M.  E 


Crowd  WatctiiJig  the  Firing  o 

out   of   the   way   ready   for 


10-inch  B.  L.  Rifle.  Mounted  • 


Disappearing  Carnage. 


unlocked,   withdrawn,   and   swung 
loading. 

Fig.  2  shows  a  group  of  visiting  engineers  gathered  about 
the  concrete  casemates  in  back  of  the  firing  platform;  the 
photograph  was  taken  while  the  10-inch  gun  was  being  loaded 
and  trained.     It  will  be  noted  that  some  of  the  more  nervous 


be  unloaded,  when  the  gantry  is  run  off  the  transfer  table  ou 
the  rails  provided  for  it  on  the  firing  platform  until  the  gun 
is  over  its  mounting,  when  it  is  dropped  into  place.  There  are 
crane  tracks  leading  to  the  stock  pile  also.  They  are  showD 
running  between  each  pair. of  abutments.  So  far  as  we  know, 
this  conabination  of  gantry  crane  and  transfer  table  is  unique. 
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AUTOMOBILE  ENGINE  BUILDING  IN  A  STEAM 
ENGINE  PLANT. 

The  business  of  the  Providence  Engineering  Worlis,  of 
Providence,  R.  I.,  is  ordinarily  that  of  building  heavy  mill 
and  power  plant  engines.  During  a  temporary  lull  in  this 
line,  two  years  ago  or  thereabouts,  the  management  of  the 
firm  decided  to  take  on  some  contract  work.  Arrangements 
were  accordingly  made  with  the  Maxwell-Briscoe  Motor  Co  to 
manufacture  about  two  thousand  double-opposed-cylinder  auto- 
mobile gas  engines,  with  the  accompanying  speed  change 
mechanism,  differential  gearing,  and  other  related  parts. 

A  period  of  careful  planning  and  hard  work  followed  the 
signing  of  this  automobile  engine  contract.  New  machinery 
had  to  be  purchased  at  a  time  when  it  was  almost  impossible 
to  get  machinery  of  the  kind  required.  New  workmen,  skilled 
in  special  operations,  had  to  be  hired  at  a  time  when  good 
workmen  were  being  bid  for  in  a  very  lively  fashion.  Diffi- 
culties of  this  sort,  however,  were  overcome  with  a  little  time 
and  patience.  Meanwhile  the  superintendent,  shop  foreman, 
and  an  expert  tool  designer,  set  themselves  to  the  task  of  care- 
fully going  over  the  detail  drawings  of  the  engine  they  were 
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Fig.  1.    Reversible  Revolviner  Fixture  for  BoriBg  Cranlc  and  Transmission  Cases. 

to  manufacture,  taking  up  each  part  in  turn  and  deciding 
on  the  order  of  operations  for  each,  and  the  tools  that  were 
to  be  used  on  it.  After  due  conference  on  the  matter  an 
operation  sheet  was  written  up  for  each  piece,  giving  in  the 
first  column  the  number  and  name  of  each  operation  perform- 
ed, no  matter  how  simple;  in  the  second  column  the  holding 
tools  required  for  that  operation,  such  as  jigs,  fixtures,  clamps, 
etc.;  In  the  third  column  the  cutting  tools  used  in  the  ma- 
chine; and  in  the  fourth  column  the  testing  gages  and  de- 
vices used  by  the  inspector. 

In  cases  of  this  kind  there  is  a  great  temptation  to  com- 
mence work  before  such  elaborate  preparations  as  those  just 
outlined  have  been  completed.  With  the  customer  anxious 
for  finished  work  at  the  earliest  possible  moment,  and  with 
what  appears  to  be  a  heavy  non-productive  preparatory  ex- 
pense staring  the  management  in  the  face,  it  takes  some  cour- 
age to  refrain  from  trying  to  start  production  with  the  usual 
haphazard  ways  of  working.  It  must  be  admitted  that  this 
temptation  was  yielded  to  in  a  slight  degree.  In  the  matter 
of  test  tools,  for  instance,  the  pressure  on  the  drafting  room 
and  toolmaking  force  was  such  that  production  had  com- 
menced before  the  measuring  devices  were  completed,  so 
that  the  inspectors  were  .  left  in  many  cases  to  somewhat 
clumsy,  though  accurate  methods  of  passing  on  work  per- 
formed. In  general,  however,  it  may  be  stated  that  the  ideal 
of  thorough  preparation  was  conscientiously  held  to. 

Simultaneously  with  this  work  of  determining  the  manu- 
facturing methods,  there  was  developed  a  system  of  cost  keep- 
ing simple  enough  to  be  practicable,  and  yet  complete  enough 
to  inform  the  management  at  any  time  as  to  the  exact  cost  of 
each  part  and  the  comparative  cost  of  the  same  part  in  differ- 
ent lots.  The  system  also  kept  account  of  all  the  stock  and 
castings  used,  leaving  no  chance  for  spoiled  work  to  escape 
attention,  and  always  assuring  the  full  complement  of  parts 
when  a  lot  was  to  be  assembled.     A  great  factor  in  making 


this  last  item  possible  was  the  thorough  inspection  planned 
for,  which  required  that  every  individual  part  be  tested 
after  each  opeiation,  or  group  of  related  operations.  With 
this  precaution,  the  expenditure  of  costly  work  on  already 
spoiled  pieces  is  avoided,  and  provisions  can  be  made  for  re- 
placing spoiled  work  before  it  reaches  the  assembling  room, 
where  a  shortage  will  often  cause  a  very  costly  delay. 

It  was  impossible,  in  the  comparatively  short  time  the 
writer  was  able  to  spend  at  the  plant,  to  see  all  the  interest- 
ing methods  of  manufacture  involved,  and  it  is  still  more 
impossible  to  describe  them  in  the  limited  space  at  his 
disposal  in  this  journal.  The  best  that  can  be  done,  perhaps, 
is  to  describe  a  few  of  the  operations  which  particularly  at- 
tracted the  writer's  notice,  and  let  the  reader  judge  therefrom 
as  to  the  nature  of  the  rest  of  the  work. 

The  engine  called  for  in  the  contract  is  of  the  double  op- 
posed cylinder  type,  with  a  crank  case  and  transmission  gear 
case  in  one  piece.  The  cam  shaft  is  driven  from  the  crank- 
shaft by  spur  gearing,  and  is  journaled  in  a  frame  which  also 
carries  the  tappet  rods  and  their  springs,  by  which  the  valves 
are  operated.  The  arrangement  of  the  mechanism  is  such 
that  a  single  inlet  cam  and  a  single  exhaust  cam  serve  to  con- 
trol the  valve  movements  of  both  cylinders.  The  frame  con- 
taining the  mechanism  is  bolted;  to  the  top  of  the  crank  case, 
and  may  be  quickly  removed  entire,  thus  affording  access  to 
the  crank  chamber.  The  speed  changing  mechanism  is  of  the 
epicyclic  type,  giving  two  forward  speeds  and  one  reverse.  The 
clutch  is  of  the  multiple  disk  design,  running  in  oil.  All  this 
mechanism  forms  a  complete  power  unit;  the  complete  struc- 
ture is  supported  on  a  three-point  bearing,  the  cylinders  be- 
ing supported  at  their  heads  by  the  side  bars,  while  the  rear 
end  of  the  transmission  case  rests  on  a  cross  brace  of  the 
fi-ame.  This  design  assures  permanency  of  alignment  as  well 
as  simplicity  of  construction. 

The  gear  and  crank  casing,  which  is  of  aluminum,  first 
undergoes  a  milling  operation  for  the  cover  and  for  the  bolting 
on  of  the  plate  by  which  the  speed  changing  levers  are  held. 
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Fig.  2.    Work  being  Swung  End  for  End  in  Boring  Fixture. 

This  operation  leaves  a  square  finished  corner  whose  sides 
are  used  as  gaging  surfaces  for  subsequent  operations.  The 
crankshaft  is  journaled  in  a  bearing  cast  integral  with  the 
case  near  its  center,  the  outer  ends  being  supported  in  bear- 
ings in  two  heads  which  are  clamped  to  seats  finished  for 
them.  The  boring  and  facing  of  the  boss  for  the  central  bear- 
ing and  of  the  seats  for  the  heads  or  covers  at  either  end,  is 
accomplished  in  an  ingenious  fixture  attached  to  the  faceplate 
of  a  heavy  Bullard  turret  lathe.  This  fixture  is  shown  in 
Figs.  1  and  2.  The  work  is  held  by  its  finished  surfaces 
with  hook  bolts  and  is  lined  up  by  suitable  setscrews. 
Straps  C  C  are  swung  over  the  top  of  the  case,  and  the  set- 
screws  which  they  carry  are  brought  lightly  down  on  top  of 
the  work.  The  outer  end  of  the  fixture  is  carried  in  the 
steady  rest  M.  which  is  clamped  to  the  bed  of  the  lathe.  The 
following  operations  then  are  performed.  First,  at  the  cylin- 
der end  a  single  pointed  boring  tool  is  run  through  the  boss 
for  the  central  bearing.  The  hub  is  then  faced  and  the  hole 
chamfered  to  form  a  true  starting  surface  for  the  4-lipped 
drill  which  is  located  in  the  next  station  of  the  turret.     The 
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third  and  fourth  operations  are  the  roughing  and  finishing 
Cuts  for  boring,  facing  and  grooving  the  flange  at  the  cylinder 
end.  The  blades  for  this  are  set  in  heavy  cast-iron  holders, 
one  of  which  is  in  position  for  action  in  Fig.  1. 

The  cylinder  end  having  been  finished,  the  unique  feature 
of  the  fixture  comes  into  play.  The  locating  pin  A  is  with- 
drawn and  the  whole  transmission  case  casting,  with  the  fix- 
ture in  which  it  is  held,  is  revolved  about  a  vertical  axis 
passing  through  pivots  B,  until  the  transmission  end  is 
brought  to  the  front  to  be  worked  on.  This  change  of  ends 
is   shown   half   completed   in    Fig.   2.     The   other   end   of   the 


Fig.  3.    A  Multiple  Spindle  Drilling  Head  arranged  for  Two  Lay-outs. 

hub  is  now  faced,  and  the  flange  at  the  transmission  end  is 
finished  with  the  same  tools  used  for  the  crank  end. 

The  steady  rest,  as  shown,  is  provided  with  a  sight  feed 
lubricator.  Some  little  difiiculty  was  experienced  at  first 
with  the  bearing  at  this  point;  the  final  and  successful  form 
of  bearing  was  cast-iron  running  on  babbitt,  with  overhanging 
lips  provided  on  the  journal  on  each  side  of  the  bearing,  to 
prevent  intrusion  of  chips  and  grit.  Fastened  to  the  ways  in 
front  of  the  fixture  will  be  seen  a  series  of  stops  inserted  in 
a  revolving  holder  D.  These  are  used  for  determining  the 
length  of  cut  for  the  various  operations. 

One  of  the  succeeding  operations  on  this  part  is  shown  in 
Fig.  3.  A  multiple  spindle  drilling  attachment  is  there 
shown,  attached  to  a  Prentice  drill  press.  This  attachment 
was  built  by  the  Langeller  Mfg.  Co..  of  Providence,  R.  I.;  it 
is  of  interesting  construction  though  in  no  sense  new.  We 
may  at  a  later  date  show  something  of  its  details.  The  in- 
teresting feature  of  this  particular  multiple  spindle  drilling 
attachment  is  the  fact  that  it  was  built  for  two  operations. 
As  shown,  it  is  set  up  for  drilling  the  bolt  holes  for  the  cover 
plate.  There  are,  however,  it  will  be  noted,  two  inner  rows 
of  spindles  which  are  not  being  used.  These  are  employed 
for  a  later  operation,  the  drilling  of  the  bolt  holes  for  the 
slide  cover  shown  near  the  top  of  the  front  side  of  the  cast- 
ing; the  bushing  plate  for  this  is  lying  on  the  drill  press  table 
in  the  foreground  of  Fig.  3.  One  attachment  at  a  moderately 
increased  cost  thus  serves  for  two  operations.  In  a  similar 
way  the  two  end  fianges  and  the  cylinder  clamping  surfaces 
are  drilled  with  a  second  attachment,  having  for  this  pur- 
pose two  rows  of  holes,  only  one  of  which  is  used  at  a  time. 


The  fixture  and  tools  shown  in  Fig.  4  were  first  passed  by 
the  writer  without  particular  notice,  although  their  purpose 
had  been  fully  explained  to  him.  After  a  night's  meditation 
on  the  subject,  however,  the  ingenuity  of  the  idea  involved  in 
this  fixture  grew  upon  him  to  such  an  extent  that  he  returned 
the  next  day  for  the  photograph  from  which  the  cut  was  made. 
The  operation  being  performed  on  this  drill  press  comes  next 
after  the  snagging.  It  has  as  its  object  the  finishing  of  cer- 
tain locating  surfaces  to  be  used  in  boring  the  cylinder. 
These  surfaces  must  so  locate  the  cylinder  in  the  boring  op- 
eration that  the  comparatively  thin  wall  left  will  be  of  uni- 
form thickness  throughout  the  circumference  at  both  top  and 
bottom  ends  of  the  cylinders,  and  so.  also,  that  the  facing  of 
the  cylinder  flange  where  it  is  attached  to  the  crank  case,  will 
be  such  a  distance  from  the  rough  rear  cylinder  end,  that  there 
will  be  the  same  compression  space  in  each  cylinder.  The 
rough  casting  shown  on  the  drill  press  bed  at  the  left  of 
Fig.  4  has  set  within  it  a  templet  whose  lower  end  rests  on 
the  rough  bottom  of  the  cylinder.  On  the  chalked  outer  edge 
of  the  hexagonal  flange  by  which  the  casting  is  bolted  to  the 
casing,  is  scribed  a  line  which  coincides  in  its  vertical  location 
with  the  under  edge  of  the  overhanging  lip  of  the  templet. 
After  this  edge  has  been  scribed,  the  casting  is  reversed  and 
placed  in  the  fixture  under  the  drill  spindle,  as  shown.  This 
fixture  consists  of  a  base  with  an  adjustable  bottom  plate  and 
a  series  of  brackets  around  the  outside.  The  vertically  ad- 
justable seat  on  which  the  casting  rests  is  moved  up  or  down 
by  a  nut  beneath  the  base  of  the  fixture  until  the  tapered 
point  of  a  locating  pin  coincides  with  the  line  which  was 
scratched  on  the  casting  from  the  templet,  as  previously  de- 


Fig.  4.    Laying  Out  Templet  and  Spotting  Fixture  for  Cylinders. 

scribed.  There  are  also  a  series  of  locating  pins  f,  eight  in 
all,  mounted  at  the  top  and  bottom  of  the  casting  in  brackets 
cast  integrally  with  the  bed.  These  pins  may  be  clamped  in 
position  by  the  winged  head  screws  shown.  They  all  carry 
similar  locating  marks,  which  should  line  up  with  correspond- 
ing marks  in  recesses  cut  in  the  hubs  which  carry  them,  if 
the  casting  is  central  in  the  fixture  and  is  of  normal  size. 

In  locating  a  cylinder  then,  it  is  first  adjusted  vertically 
until  the  line  scribed  by  the  templet  comes  opposite  the 
point  of  the  gage  pin;    then  it  is  centered  at  the  bottom  by 
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pushing  in  the  various  pins  F  until  the  marlvs  on  them  line 
up  with  those  on  the  jig  (or  until  they  are  all  equally  out 
of  alignment),  when  they  are  clamped  by  the  thumb  screws. 
This  operation  is  repeated  with  the  upper  locating  pins  F, 
and  the  supplementary  clamping  screws  L,  on  the  intermedi- 
ate brackets,  are  then  brought  down  on  the  work  to  hold  it 
more  firmly.  The  hinged  cover  shown  is  next  swung  over, 
and  a  hole  is  drilled  through  into  the  top  of  the  cylinder. 
The  boss  in  which  this  hole  is  located  is  then  faced  by  the 
counterbore  J  shown  on  the  table  below.  This  counterbore 
has  a  stop  collar  clamped  to  it  to  determine  the  depth  of  cut. 
The  hole  is  intended  primarily  for  the  suspension  bolt  by 
which  the  cylinder  is  fastened  to  the  frame,  but  its  imme- 
diate use  is,  by  its  location,  to  fix  the  upper  end  of  the  cylin- 
der in  the  subsequent  boring  operations;  and  by  the  depth 
of  the  counterboring  of  its  hub,  to  determine  the  depth  of 
the  clearance  space.  At  <?,  in  the  base  of  the  front  bracket, 
and  in  one  of  the  'intermediate  brackets  to  the  rear  of  the 
machine,  are  holes  for  guiding  the  hollow  mill  held  in  the 
bit-brace  K.  shown  in  the  drawing.  This  hollow  mill  carries 
a  stop  which  comes  up  against  the  face  of  the  boss  through 
which  it  passes,  and  limits  the  depth  of  the  cut  which  may 
be  made  with  it;  the  tool  is,  of  course,  worked  by  hand. 
It  spots  fiats  on  two  of  the  six  corners  of  the  hexagonal  flange 
of  the  cylinder.  These  spotted  off  corners  are  used  in  lining 
up  the  outer  end  of  the  cylinder  in  the  boring  operation,  which 
is  thus  assured  of  being  properly  done  so  far  as  the  outer  end 
is  concerned.  This  device  is,  in  fact,  a  laying  out  fixture 
rather   than   simply   a   drilling  jig   for   the   simple   operation 


Fig.  5.    Novel  Machine  for  Grinding  in  Valves. 

performed.  Upon  the  location  determined  by  it  depends  all 
the  subsequent  work  done  on  the  cylinder. 

In  Fig.  5  is  shown  a  little  device  for  grinding  in  the  valves. 
This  arrangement  looks  like  a  3-spindle  gang  drill  when  at 
rest,  and  if  the  observer  has  once  come  to  the  conclusion  that 
this  is  the  case,  the  action  of  the  rig  when  the  shipper  rod  is 
thrown  over  is  surprising — almost  ridiculous  even.  Instead  of 
whirling  straight  ahead  as  well-educated  drill  spindles 
should,  those  of  this  machine  run  in  one  direction  for  a  few 
turns,  then  turn  around  and  hurry  backwards  again,  and  so 
on.  This  reciprocating  rotary  motion  is,  of  course,  just  what 
is  required  for  grinding  the  valves  to  their  seats.  Each 
spindle  carries  a  screwdriver-like  implement  at  its  lower  end 
which  engages  a  slot  in  the  top  of  the  valve  stem.  The  belts 
which  rotate  the  spindle  back  and  forth  are  carried  over  the 
large  pulleys  at  the  rear,  which  are  in  turn  given  a  recipro- 
cating rotary  movement  by  the  driving  pulley  and  connecting 
rod  shown.  But  three  of  the  six  machines  used  on  this  bench 
appear  in  the  cut.  The  man  who  formerly  spent  weary  hours 
at  the  bench  grinding  in  these  valves  with  a  bit-brace,  is  said 
to  have  become  really  cheerful  under  the  new  dispensation, 
where  he  has  only  to  put  the  parts  under  the  machine,  put  in 
a  little  oil  and  emery,  and  watch  it  do  the  work. 

Considerable  ingenuity  is  shown  in  the'  making  of  the  pis- 
tons and  piston  rings.  The  pistons  are  finished  on  a  Grid- 
ley  turret  lathe  and  are  chucked  by  their  rough  Inside  sur- 
faces   in   such   a    way    as    to    bring   the    thickness    of    metaJ 


about  the  same  all  around  the  circumference.  The  chuck 
for  this  purpose  is  shown  in  Fig.  6.  The  piston  is  gripped 
by  six  pins  which  expand  outwardly,  three  at  the  front  and 
three  at  the  rear.  The  bosses  for  the  connecting  rod  pin 
interfere  with  placing  these  pins  120  degrees  apart,  but  they 
are  spaced  as  nearly  that  way  as  possible.  It  was  not  de- 
sired to  have  separate  movements  required  for  tightening  the 
work  at  the  front  and  back,  so  a  floating  device  is  used  for 
clamping  the  work   which,   with   but  one   movement,   assures 


Pig.  6.    Floating  Grip  Chuck' for  Piston. 

the  simultaneous  outward  movement  of  the  six  pins  and 
gives  an  equal  distribution  of  clamping  effect  between  the 
front  and  rear  groups.  As  will  be  seen  in  Fig.  6,  the  pins 
are  moved  outward  by  the  tapered  nuts  D  and  E,  threaded  one 
right  hand  and  the  other  left  hand,  on  the  closing  rod  B, 
which  passes  through  the  center  of  the  spindle  and  ends  in  the 
cross  handle  C  at  the  rear.  Flat  springs  H  normally  keep 
the  pins  pressed  down  on  these  wedges.  Suppose  a  piston  is 
placed  oiu  the  nose  of  the  fixture.  When  the  clamp  rod  is 
turned,  the  outer  row  of  pins,  G,  may  possibly  open  first. 
These  will  continue  in  their  outward  movement  until  they 
strike  the  rough  interior  of  the  piston,  which  is  thereby 
centered  at  the  front  end.  When  the  outward  movement  of 
these  pins  is  thus  arrested,  the  continued  rotation  of  the 
clamping  screw  threads  it  into  the  outer  tapered  nut  and 
thus  brings  the  inner  tapered  nut  toward  the  right,  moving 
outward  the  three  pins  T  of  the  second  row.  These  in  turn 
advance  until  they  strike  and  center  the  rough  interior  of 
the  piston  at  that  end.  The  final  forcible  tightening  of  the 
six  pins  takes  place  simultaneously,  the  clamp  rod  and  tapered 
nuts  shifting  longitudinally  until  the  pressure  is  evenly  dis- 
tributed. 

An  equally  interesting  device  is  used  on  a  special  Grldley 
automatic  turret  lathe  for  making  the  eccentric  piston  rings. 
These  are  made  in  gangs  of  eight  from  a  single  casting,  held  in 
the  chuck  of  the  machine.  The  inside  is  bofed  true,  and  the 
outside  is  simultaneously  turned  eccentric  by  a  tool  mounted 
on  a  cross  slide,  which  is  moved  in  and  out  by  a  cam  rotating 
in  unison  with  the  spindle.  A  .bank  of  cutting-off  tools  then 
conies  up,  in  which  each  succeeding  blade  is  set  a  little  be- 
hind the  one  that  went  before  it.     Thus,  when  the  first  ring 


Fig.  7.    A  Neat  Method  of  Grinding  the  Outside  Diameter  of  Piston  Rings. 

has  been  cut  off,  the  second  ring  is  nearly  severed,  the  third 
ring  is  well  along,  the  fourth  has  been  started,  etc.  The  rings 
drop  off  in  rapid  succession  one  after  the  other,  without  wait- 
ing for  the  entire  completion  of  the  preceding  cut. 

In  grinding  the  outside  diameter  of  the  piston  rings,  always 
a  somewhat  questionable  operation,  a  method  is  followed  which 
the  writer  does  not  remember  ever  to  have  seen  used  or  de- 
scribed elsewhere,  although  it  may  not  be  new  to  some  of 
our  readers.  The  piston  rings,  which  have  by  this  time  been 
split,  and  ground  on  a  Heald  grinder  to  accurate  thick- 
ness, are  now  sprung  one  by  one  into  the  shell  K  of  the  fix- 
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ture  shown  in  Fig.  7.  This  fixture  is  larger  in  diameter  than 
the  piston  by  ihe  amount  which  is  to  be  removed  from  the 
rings  in  the  final  grinding  operation,  so  that  these  pieces  are 
sprung  by  the  same  amount  which  they  will  be  when  In  place 
and  at  work.  When  the  shell  has  been  filled,  the  arbor-  y 
and  the  rear  flange  M  are  inserted  from  the  back,  and  the 
outer  flange  L  is  inserted  from  the  front.  The  rings  are  then 
tightly  clamped  between  these  two  flanges  by  a  nut  at  the 
threaded  end.  The  whole  is  then  pushed  out  of  the  shell  and 
taken  to  the  grinding  machine,  where  it  is  finished  to  the 
exact  diameter  of  the  cylinder  bore.  It  is  claimed  that  this 
arrangement  gives  rings  which  fit  as  well  as  could  possibly 
be  desired  in  the  carefully-ground  cylinders  in  which  they  are 
used. 
Many    other    evidences    of    careful    planning    besides    those 


Pig.  8.    A  Comer  of  the  Testing  Room. 

mentioned  were  noticed  by  the  visitor.  In  the  assembling  de- 
partment, for  instance,  special  stands  are  provided  in  which 
the  engines  are  put  together.  These  may  be  adjusted  to  vari- 
ous positions  to  suit  the  part  of  the  engine  being  worked  on. 
Here  the  work  of  putting  together  a  lot  is  done  on  the  rota- 
tion plan;  a  workman  in  carefully  prearranged  order  first 
attaches  one  part  to  each  of  the  machines  in  the  lot,  then  a 
second  part,  then  a  third — and  so  on.  Certain  men  thus  be- 
come skilled  in  the  putting  together  of  certain  portions  of 
machines,  while  the  work  progresses  more  rapidly  than  would 
be  the  case  if  the  workmen  stuck  to  one  engine  until  he  had 
it  finished.  Fig.  8  is  taken  in  the  testing  room.  It  is  difficult 
to  get  a  good  picture  here  owing  to  the  dark  location  of  the 
room  and  the  amount  of  smoke  present  in  the  air.  A  row  of 
four  engines  are  here  under  test,  the  fourth  one  being  just  out 
of  sight  in  the  right  foreground.  There  are  four  similar  rows, 
giving  room  for  16  machines  in  all  at  one  time.  The  building 
itself  is  of  steel  and  corrugated  iron.  Special  testing  stands 
were  designed  for  holding  the  engines.  Neat  arrangements 
for  piping  for  gasoline,  cooling  water,  and  exhaust  are  pro- 
vided, as  well  as  for  the  ignition  wiring  and  lubrication. 
Hoists  are  arranged  for  setting  and  removing  the  engines. 
All  the  machines  are  run  here  several  hours  before  being 
finally  passed,  and  the  room  is  a  very  busy  place  when  there 
are  10  engines  running  at  from  1,500  to  2,000  revolutions  per 
minute. 

Perhaps  what  is  said  here  in  regard  to  the  work  at  the 
Providence  Engineering  Works  will  still  further  emphasize 
the  idea  expressed  in  an  editorial  in  the  last  issue  of  the  Engi- 
neering Edition;  namely,  that  sometimes  it  pays  to  give  a 
great  deal  of  thought  and  time  and  money  to  the  matter  of 
deciding  just  what  you  want  to  do  before  you  commence  doing 
it.  even  when  the  pressure  for  "showing  results  immediately" 
is  very  strong.  Of  course,  with  all  this  planning,  some 
changes  were  found  advisable  in  the  method  of  manufacturing; 
besides  the  proportion  of  time  spent  in  supervision  and  other 
"non-productive"  labor  may  seem  large;  but  the  visitor  cannot, 
nevertheless,  escape  the  conclusion  that  the  manager  and  men 
of  this  firm  have  done  wonders  In  striking  boldly  out  in  a  new 
line  of  work  with  bnly'limited  time  and  equipment  at  their  dis- 
posal. 


THE  DISCIPLINE  OF  DEMOSTHENES  McGINNIS. 

THE  HIRED  MAN. 

Demosthenes  JIcGinnis  was  principal  owner,  and  manager 
of  the  machine  shop  in  Helvertown.  The  shop  was  on  the 
bank  of  "the  river"  which  was  about  6  inches  deep  in  some 
places,  and  less  in  all  other  places,  which  fact  did  not  prevent 
Demosthenes  from  printing  on  his  letter  heads  and  catalogues 
a  cut  of  the  "Works"  and  the  river  with  a  palatial  steamboat, 
the  "City  of  Helvertown,"  sailing  majestically  down  it. 

Julius  Caesar  McGinnis,  the  son,  was  a  'prentice  boy  in  the 
"Works";  so  was  I,  and  so  was  Shadegg  Slate  and  lots  of  oth- 
ers not  necessary  to  mention.  All  the  kids  around  the  place 
had  nicknames.  Julius  Ctesar's  was  "Slobby";  Shadegg  was 
known  as  "Rye-Balls,  High-Balls,  Ricky-Stick  Slate,"  when 
there  was  plenty  of  time,  and  simply  as  "Ricky"  when  time 
was  valuable;  mine  was  "Big-Head-Mulligan,"  which  I  men- 
tion only  to  show  that  the  names  usually  went  by  contraries, 
as  everybody  knows  I  am  extremely  modest. 

It  is  hardly  necessary  to  explain  that  Demosthenes  himself 
was  known  as  "The  Old  Man." 

Ricky's  peculiarity  was  that  he  always  had  to  make  more 
than  one  piece  of  everything;  that  is,  he  always  spoiled  the 
first  piece  and  usually  the  second  and  third;  thus,  one  day 
the  kids  collected  four  small  pieces  that  Ricky  had  spoiled 
while  trying  to  make  one,  and  put  them  in  his  dinner  pail 
just  before  quitting 
time.  Nobody  ever 
knew  just  when 
and  where  Ricky 
discovered  the  con- 
tents of  his  pail, 
but  they  observed 
the  next  day,  when 
he  spoiled  three 
larger  pieces,  that 
instead  of  putting 
them  under  the 
bench  where  the 
kids  could  get  at 
them,  he  chucked 
them  out  of  the 
window  into  the 
river,  but  on  ac- 
count of  the  pecu- 
liarity of  the  river 
first  mentioned  the 
spoiled  pieces  were 
plainly  visible,  and 
the  next  day  the 
foreman  brought  a 
pair  of  rubber  boots. 

The  reader  will  gather  from  the  above  that  Ricky's  mind 
was  likely  to  be  on  something  else  than  "learning  the  trade" 
most  of  the  time,  and  of  course  the  something  else  was  usually 
playing  tricks  on  the  other  'prentice  boys  (and  joumejnnen 
too,  for  that  matter).  So  one  day  he  looked  out  of  the  win- 
dow, presumably  to  see  if  the  steamboat  had  got  by  yet,  and 
discovered  "Slobby"  McGinnis  fishing  out  of  the  window  be- 
low, although  there  was  as  much  chance  of  Ricky  finding  the 
steamboat,  as  of  Slobby  finding  a  fish  in  th<jt  river;  and  it 
didn't  take  Ricky  very  long  to  find  a  bucket  of  dirty  water, 
and  pour  it  down  on  Slobby's  head. 

Slobby  made  a  bee-line  for  the  office  and  told  his  father 
what  had  happened  to  him,  and  the  old  man  came  out,  located 
the  window,  went  upstairs,  and  over  beside  Ricky,  who,  when 
he  saw  the  old  man,  considered  that  his  last  hour  was  come, 
on  account  of  this  and  all  his  former  shortcomings. 

"Are  you  the  boy  that  threw  the  water  on  Julius?" 

"Y-y-yessir,"  stammered  Ricky,  knowing  denial  to  be  useless. 

The  old  man  reached  down  into  his  pocket,  pulled  out  a 
coin,  and  laid  it  down  on  Ricky's  lathe  and  said:  "Here's  a 
half  dollar  for  throwing  another  bucketful  of  water  on  hfm 
next  time  you  catch  him  fishing  out  of  the  window." 

Which  goes  to  show,  in  my  opinion,  that  the  old  man  had 
more  horse  sense  than  some  of  his  enemies  gave  him  credit 
for. 
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HURD  &  HAGGIN  MARINE  AND  RAILWAY 
ENGINE. 

A  new  marine  and  railway  gas  engine  was  exhibited  at  the 
Motor  Boat  Show  (held  in  Madison  Square  Garden  the  last 
of  February)  which  attracted  much  attention  on  account  of 
its  novelty  of  construction  and  ingenious  features  of  design. 
The  new  engine  was  designed  by  Mr.  Leon  le  Pontois.  in  col- 
laboration with  Mr.  B.  Hurd,  and  is  built  by  the  Hurd  & 
Haggin  Engine  Co.,  316  Hudson  Street,  New  York. 

The  engine,  shown  in  the  accompanying  halftone  and  three 
line  drawings  is  of  the  vertical  six-cylinder  type  (3S  H.P.  at 
750  R.P.M.)  and  is  designed  for  both  marine  and  railway 
service,  the  designers  having  in  mind,  so  far  as  railway  service 
is  concerned,  the  development  of  the  railway  motor  car  which 
promises  to  be  an  important  factor  in  future  steam  railway 
passenger  service.  The  impression  made  by  the  engine  is  that 
an  extraordinary  amount  of  care  and  thought  has  been  de- 
voted  to   its   design.     The   compactness,   convenience,   accessi- 


Pig.  1.    Hurd  &  Haggrln  Marine  and  RaUway 

bility  and  ingenuity  of  the  design  are  noticeable  in  every  part. 
In  an  analysis  of  the  problem  of  a  gasoline  engine  design  of 
the  four-cycle  type  the  engineers  have  considered  that  there 
are  five  fundamental  constituent  elements  that  should  be  pro- 
vided for,  these  being  the  mechanical  construction  of  the  cylin- 
der including  the  form  of  the  combustion  chamber;  the  loca- 
tion of  the  valves  with  relation  to  the  combustion  chamber 
and  their  mode  of  operation;  the  means  devised  for  producing 
the  combustible  mixture,  and  for  delivering  it  uniformly  to 
the  cylinders;  the  means  provided  for  causing  the  ignition 
of  the  explosive  mixture  at  the  proper  time;  the  water  circula- 
tion; and  the  lubricating  system. 

Mechanical  Construction. 
The  valves,  piston  and  piston  ring,  connecting-rod,  bearings 
and  main  bearings  of  the  crankshaft,  which  are  the  working 
parts  that  need  most  attention,  are  made  readily  accessible. 
The  valves,  for  example,  are  located  in  the  top  of  the  com- 
bustion chamber  at  an  angle  of  about  45  degrees  which  per- 


mits of  a  hemispherical  shape  to  the  combustion  chamber  and 
gives  a  minimum  of  radiating  surface  for  a  maximum  volume 
of  gases.  The  valve,  the  valve  seat  and  spring,  are  self-con- 
tained in  a  cage  which  is  removed  from  the  cylinder  head  by 
unscrewing  a  locking  ring  and  removing  the  corresponding 
rocker  arm  operating  the  valve.  The  removal  of  the  valve  cage 
permits  full  inspection  of  the  inner  walls  of  the  cylinder  and 
combustion  chamber.  Should  there  be  any  carbon  deposit  re- 
sulting from  improper  lubrication  It  may  be  easily  removed 
inasmuch  as  the  inner  walls  of  the  cylinder  and  combustion 
chamber  are  machined  all  over.  The  inlet  and  exhaust  valves, 
with  their  cages,  are  made  interchangeable.  The  valves  are 
mechanically  operated  by  means  of  rocker  arms  oscillated  by 
cams  mounted  on  a  camshaft.  This  camshaft  is  located  on 
top  of  the  cylinders  and  is  entirely  enclosed  and  runs  in  a 
bath  of  oil.  It  is  operated  by  a  bevel  gear  drive  from  the 
crankshaft  through  a  vertical  shaft  located  on  the  front  end 
of  the  engine.  This  vertical  shaft  also  serves  for  the  spark- 
ing apparatus  which  will  be  described  hereafter.     Both  pairs 

of  bevel  gears  are  en- 
closed and  run  in  oil. 
thus  protecting  them 
from  grit  and  excessive 
wear. 

Not  the  least  of  the 
novel  features  of  design 
is  the  support  for  the 
crankshaft  bearing.  The 
struts  or  columns  sup- 
porting the  cylinders  are 
bored  interchangeably 
and  in  the  openings  are 
seated  the  bearing  brack- 
ets. This  feature  not  only 
provides  an  ideal  means 
for  lining  and  setting  the 
bearings  dead  true,  but 
makes  the  removal  of  any 
piston,  crankshaft  bear- 
ing or  the  crankshaft  it- 
self a  comparatively  sim- 
ple and  easy  matter.  To 
remove  a  piston  it  is  only 
necessary  to  detach  the 
crankshaft  oil  guard,  re- 
move the  connecting-rod 
cap,  raise  the  connecting- 
rod  off  the  crankpin  and 
then  withdraw  the  con- 
necting-rod and  piston 
from  the  cylinder  and  out 
between  the  struts.  Thus 
the  piston  and  its  rings 
may  be  examined  readily. 
The  reverse  operations 
of  restoring  the  piston 
to  its  cylinder  are  equally 
as  easily  effected.  The 
bushings,  lined  with  Fahrig  metal,  for  the  crankpin  and  for 
the  main  bearings  are  also  readily  removed,  and  as  they  are 
interchangeable,  worn  bushings  may  readily  be  replaced  when 
necessary.  By  removing  all  the  pistons  and  the  connecting- 
rods  in  the  manner  just  described  and  by  removing  the  main 
bearing  caps  the  crankshaft  may  be  withdrawn  through  the 
circular  holes  in  the  columns  without  disturbing  the  remain- 
der of  the  engine.  This  construction  is  not  found  in  any  other 
engine. 

Fuel  Production  and  Distribution. 
The  carbureter  produces  a  mixture  having  a  uniform  com- 
position under  all  conditions  of  throttling.  This  is  effected 
positively  without  resorting  to  the  use  of  auxiliary  automatic 
air  valves,  by  a  simple  mechanism  in  which  the  relative 
effective  areas  of  the  throttle  valve  and  air  inlet  opening  are 
kept  constant.  The  combustible  mixture  is  distributed  to  the 
cylinders  by  means  of  diverging  nozzles  in  the  manifold  so  de- 
signed that  the  composition  of  the  mixture  entering  each  cylin- 
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der  is  homogeneous  regardless  of  the  distance  of  the  cylinder 
from  the  source  of  fuel  supply.  This  construction  does  away 
■with  ungainly  shaped  manifold  pipes  ordinarily  employed  on 
multiple  cylinder  gas  engines. 

Ignition. 

Ignition  is  produced  by  means  of  a  high  tension  alternating 

current  generator  and   a   step-up   transformer.     The   primary 

current    is   generated    in    a    positively    driven   alternator,    the 

rotor  of  which  is  mounted  on  the  vertical  bevel  gear  shaft. 


always  have  the  necessary  priming.  The  stream  of  water 
issuing  from  the  pump  is  directed  to  each  cylinder  jacket  by 
a  manifold.  The  size  of  the  inlet  openings  leading  from  the- 
water  manifold  to  the  respective  cylinders  has  been  experi- 
mentally determined  so  as  to  insure  an  even  distribution  of 
water  among  the  cylinders.  The  cooling  water  enters  the 
bottom  of  the  water  jacket  on  the  exhaust  side  of  the  cylinder 
and  leaves  it  on  the  same  side  above  the  exhaust  valve  at 
the  top  of  the  cylinder.  This  circulatory  scheme  insures, 
proper  cooling  of  the  exhaust  valve  seat.     The  cooling  of  the- 


Fig.  2.    Side  Elevation  Hurd  &  Saggin  Six.cylinder  Engine,  shoeing  the  Inlet  Manifold. 
Inlet  Valve  Cam.  Exhaust  Valvt?  Cam 


Hg.  3.    Side  Sevation  of  Hurd  &  Haggin  Six-cylinde 


Centrifagol  Pomp' 
'  Engine,  sho-wlng  tbe  Exhaust  Manifold  and    Section  of  Cylinders. 


This  generator  belongs  to  the  inductor  type,  the  rotating  ele- 
ment carrying  no  windings  of  any  kind.  The  high  tension 
current  from  the  transformer  is  delivered  to  the  spark  plugs 
of  the  cylinder  by  means  of  a  high  tension  distributor  mounted 
at  the  top  of  the  bevel  gear  shaft. 

■Water  Cooling. 
An  important  feature  of  the  design  is  the  adequate  means 
provided  for  uniformly  cooling  the  cylinder  walls  and  valve 
chambers.  The  cooling  water  is  circulated  by  means  of  a 
centrifugal  screw  pump  mounted  directly  on  the  lower  end  of 
the  vertical  bevel  gear  shaft,  below  the  water  level,  so  as  to 


inlet  valve  seat  and  of  the  inlet  side  of  the  cylinder  is  effected 
by  thermo-syphonic  action.  The  water  issuing  from  the  upper 
part  of  the  cylinder  jacket,  enters  the  water  jacket  of  the 
exhaust  manifold,  circulates  around  it,  and  leaves  it  on  the 
opposite  side  by  an  opening  at  the  highest  point  of  the  ex- 
haust manifold.  This  location  permits  any  steam  that  may 
be  generated,  to  escape  with  the  water. 
Lubrication. 
A  mechanically-operated  multiple  forced-feed  lubricator  is 
directly  driven  by  the  camshaft.  Each  crankshaft  main  bear- 
ing is  connected  to  the  lubricator  by  a  feed  pipe,  and  the  ex- 
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cess  oil  fed  to  each  bearing  works  into  a  grooved  oil-ring  from 
■which  it  is  guided  by  centrifugal  force  into  the  crankpln  bear- 
ing. Each  cylinder  is  also  connected  to  the  lubricator  by  an 
individual  feed  pipe;  the  excess  oil  fed  to  the  cylinder  enters 
the  hollow  wrist-pin,  finding  its  way  to  the  crankpin  bearing 
through  a  hole  in  the  connecting-rod.  The  oil  drippings 
from  the  bearings  are  collected  in  the  crankshaft  oil 
guards  and  are  directed  by  suitable  piping  to  a  cistern  where 
the  oil  is  filtered  and  piped  back  to  the  lubricator  to  be  used 
over  again. 

These  engines  are  to  be  built  in  three  cylinder  sizes,  viz., 
4%x5%  inches;  6%  x  7  inches;  9%  x  8%  inches,  in  four-cylin- 
der and  six-cylinder  units.  The  rating  of  the  engines  is  de- 
termined by  the  piston  speed  in  feet  per  minute,  750  feet  per 
minute  being  taken  as  the  standard  speed.  At  this  speed  the 
power  of  the  6-cylinder  engine  illustrated,  is  38  H.  P.;  for 
6%x7  Inches  cylinders  77  H.P.;  and  for  9%  x  81/2  cylinder  160 
H.P.    One  of  the  features  of  design  of  obvious  common  sense, 


ent  from  these  connected  in  the  manner  followed  by  the 
wireless  telegi'aph  erectors.  In  the  case  wliere  the  wires  are 
turned  outward  there  is  a  continual  tendency  to  slip  the 
ends  of  the  wire  backward,  as  a  heavy  load  Is  imposed,  and 
there  may  be  a  slow  creep,  eventually  causing  failure.  Where 
the  wires  are  turned  inward  there  is  no  tendency  for  the  bent 
wires  to  creep,  and  the  enlarged  end  of  the  cable  wedges 
tightly  in  the  socket.  Although  the  Engineer  gives  so  much 
space  to  the  failure,  showing  numbers  of  photographs  of  the 
failed  ends,  not  a  word  Is  said  of  the  fundamental  cause  of  the 
failure. 


THE  DIRECTION  OF  SHOP  OPERATIONS. 

A  correspondent  writes:  "Much  of  a  foreman's  time  Is 
taken  up  in  answering  foolish  and  thoughtless  questions" — • 
and  it  is  true.  The  writer  then  follows  with  a  scolding  and 
asks  why,  instead  of  chasing  up  the  foreman  and  consuming 


Figr.  4.    End  Elevations  and  Section  of  Hurd  &  Hag^n  Six-cylinder  Engin 


but  which  unfortunately  has  not  been  followed  in  many  de- 
signs of  marine  engines,  is  that  the  flywheel  is  placed  between 
the  engine  and  the  load  where  it  belongs,  thus  relieving  the 
crankshaft  of  unnecessary  stresses. 
*  *  * 
FAILURE  OF  "WIRE  ROPE  CONNECTIONS. 
The  failure  of  the  antenna  of  the  National  Signalling  Co.'s 
station  at  Machlhanish,  New  Brunswick,  furnished  material 
for  three  pages  of  the  January  25,  1907,  issue  of  Engineering 
(London),  and  so  far  as  is  apparent  from  the  description  and 
cuts  the  failure  was  due  to  following  a  practice  in  connecting 
wire  rope  that  was  discarded  years  ago  in  this  country  by 
reputable  elevator  constructors  and  others  as  being  unrelia- 
ble and  dangerous.  The  antenna  that  failed  was  400  feet 
high  and  essentially  consisted  of  a  steel  pipe  tower  supported 
by  guy  ropes  attached  to  the  tower  at  four  points  in  its 
height  and  diverging  in  four  directions.  The  failure  was 
caused  by  the  guy  ropes  pulling  out  of  their  sockets.  They 
were  connect-3d  in  the  manner  just  mentioned  as  being  obso- 
lete and  dangerous,  that  is.  by  feazing  the  end  of  the  cable 
and  turning  the  wire  ends  outwardly  backward  on  themselves 
and  drawing  the  feazed  end  down  into  the  socket,  which  was 
then  filled  with  melted  zinc.  The  safe  method  for  connecting 
wire  rope  to  a  socket  is  quite  different.  The  ends  of  the 
wires  are  untwisted  and  opened  outward  and  are  then  turned 
inwardly  backward  upon  themselves  so  that  the  ends  of  the 
wires  are  grouped  together  in  the  center,  the  socket  being 
filled  with  melted  zinc  or  lead  as  above.  The  action  of  a  wire 
rope  and  socket  connected  in  this  manner  is  radically  differ- 


his  time  by  asking  some  simple  or  foolish  question,  they 
do  not  use  their  own  "thinkers"  and  figure  out  the  reason 
why.  It  is  common  in  some  shops  for  a  man  to  rush  of!  to  a 
foreman  the  moment  he  finds  the  least  something  that  he  does 
not  understand.  Meanwhile  his  machine  is  standing  idle,  and 
he  loses  time  in  questioning  the  foreman  to  get  the  required 
information. 

No  doubt  there  is  a  great  deal  of  this  foolishness  going  on, 
but  instead  of  blaming  the  workmen  alone,  may  it  not 
be  that  the  foreman  is  in  a  large  measure  responsible  for  this 
condition  of  affairs?  Some  foremen  are  so  afraid  that  their 
prestige  will  suffer  if  the  men  are  allowed  to  exercise'  initia- 
tive and  largely  go  ahead  on  their  own  account  that  they  will 
make  a  point  of  finding  fault  with  work  that  is  done  with- 
out their  approval ;  hence  the  men  soon  learn  that  they 
must  get  the  foreman's  O.K.  on  any  matter  over  which  there 
might  be  a  difference  of  opinion.  The  foreman  wishes  him- 
self to  be  felt  indispensable  and  of  so  much  importance  that 
nothing  can  be  done  without  his  direct  supervision.  In  this 
he  makes  a  bad  mistake.  He  not  only  loads  upon  himself 
an  unnecessary  burden  of  responsibility,  but  weakens  his 
effectiveness  as  a  foreman  and  tends  to  make  his  shop  a 
poorly  organized  one.  The  well-organized  shop,  it  has  been 
aptly  said,  is  that  which  tlie  official  liead  can  leave  to  its 
own  devices  for  a  few  days  and  still  feel  assured  things  will 
run  along  as  smoothly  as  though  he  were  present.  The  fore- 
man who  is  not  able  to  plan  ahead  and  give  some  workmen  di- 
rections so  that  they  may  be  left  largely  alone  for  a  day  or  so 
is  wearing  himself  out  in  a  thankless  service. 
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REPAIRING  A  17-FOOT  FLYWHEEL  ARM. 

WALTER  BIXBY. 

While  moving  one  of  the  halves  of  a  17-foot  flywheel,  an 
arm  was  cracked  at  A  (see  cut).  A  consulting  engineer  sug- 
gested that  the  best  method  to  repair  the  break  would  be  to 
braze  the  parts  together.  This  plan  was  tried  and  proved 
successful,  with  the  exception,  that  the  rim  was  distorted 
about  ^i  inch,  as  shown  by  dot  and  dash  line.  In  trying  to 
remedy  this  latter  defect,  the  arm  was  cracked  at  B  B. 

The  break  was  finally  repaired  in  this  manner:  Two  wrought 
iron  rods  were  made  2%  inches  diameter,  as  shown  at  D,  and 
two  pairs  of  semi-rings  shown  at  C.  First,  the  rings  C  were 
heated  and  placed  in  position  and  the  pins  E  driven  in  place, 
the  pins  being  slightly  larger  than  the  space  F.  When  the 
rings  cooled  off,  they  held  the  arm  firmly  in  place.  The  pins 
G  were  then  forced  in  position  to  help  sustain  the  arm.  Tha 
rods  D  were  put  in  place  and  by  means  of  the  turnbuckles, 
the  rim  was  drawn  back  to  its  right  position. 

We  will  now  see  if  this  manner  of  mending  the  arm  is 
strong  enough  to  resist  the  forces  acting  on  same.     The  arms 


-V   =  number  of  revolutions  per  minute  =  70, 
H.P.^  horsepower  of  engine  =  400. 

33.000  X  H.P.  X  12  (i?.  -  R) 


Repairing  a  17-foot  Fl3rwheel  Arm. 

have  to  resist  in  tension  the  centrifugal  force,  and  the  stresses 
at  the  hub  due  to  the  bending  action  considering  each  arm 
as  a  cantilever. 

The  tensional  strength  of  wrought  iron  is  about  three  times 
that  of  cast  iron  of  the  same  area.  Assume  that  the  areas  of 
the  arms  are  strong  enough  to  resist  the  centrifugal  forces. 
One   half  the   area   of   the   arm   section,   considering   this   an 

JT  X  lU  X  4i 

ellipse,   is   equal   to  =  22.5  square   inches    (ap- 

S 
proximately). 

If  the  sum  of  the  areas  of  rods  is  1/3  that  of  the  arm,  the 
rods  resist  tension  with  equal  safety  as  the  arm.  1/3  X  22.5  = 
7.5.  Hence  the  area  of  one  rod  ought  to  be  about  3.75  square 
inches.  We  used  rods  2%  inches  diameter:  their  area  is  3.55 
square  inches,  which  may  be  considered  sufficient. 

In  calculating  the  bending  action  let 

3f b  =  bending  moment  for  one  arm, 

R   =  radius  of  hub  =:  13  inches, 

if ,  ^  radius  of  flywheel  ^  102  inches, 

A    =  number  of  arms  =  7, 

J    =  moment  of  inertia  of  arm  section. 


Then  M^ 


2  ir  X  B.  X  y  X  A 


or  with  values  inserted 

33.000  X  400  X  12  (102  -  13) 


!  X  X  102  X  70  X  ' 
X  (llf)^  X.4t 


45,000  (approximately) . 


/  = 


64 


385  (approximately). 


If  y  equals  one-halt  the  width  of  the  arm,  then  the  working 
fiber  stress 

J/b  X  y        45.000  X  11} 

/  = = =  700  (nearly) 

/  385  X  2 

There  is  also  a  shearing  action  on  the  bolts  H.  due  to  tho 
centrifugal  force.  Assuming  the  working  tensile  strength  of 
wrought  iron  7.000  pounds  per  square  inch,  a  rod  2^<^  inches 
diameter  will  stand  a  load  of  18.600  pounds.  Assuming  this 
load  to  be  applied  on  bolts  H  in  shearing,  on  one  bolt  there 
will  be  a  load  of  9,300  pounds.  The  working  shearing  strength 
of  wrought  iron  is  5,000  pounds  per  square  inch,  hence,  a  1%- 
inch  bolt  will  stand  8,750  pounds,  nearly  the  assumed  load  on 
one  bolt.  The  factors  of  safety  have  been  taken  high  in  the 
above  working  stresses,  because  the  flywheel  is  in  a  paper  mill 
which  runs  day  and  night  throughout  the  week. 

Another  thing  to  be  considered  is  the  effect  of  the  increased 
weight  added  to  the  flywheel  acting  as  a  counterweight.  It 
was  thought  at  first  that  it  might  affect  the  engine,  but  it 
came  exactly  opposite  the  crank  pin.  The  flywheel  has  been 
running  for  three  years,  and  up  to  the  present  there  has 
been  no  trouble  experienced  or  any  signs  whatever  of  its  giv- 
ing out. 

*     «     « 

THREADING  PIPE  WITH  COLD  CHISELS. 

Some  twenty-five  years  ago  the  piping  went  wrong  at  an 
important  water  station  of  one  of  the  railroads  entering  Chi- 
cago. The  superintendent  of  the  water  service,  who  Is  re- 
sponsible for  the  following  account  of  the  incident,  got  to- 
gether such  men  and  tools  as  he  could  and  hurried  to  the 
scene.  Arriving  at  the  station,  he  found  the  four-inch 
wrought-iron  pipe  broken  squarely  off,  only  two  feet  of  water 
in  the  tank,  and  no  means  of  getting  a  piece  of  pipe  from 
any  shop,  cut  to  length  and  threaded,  inside  of  twenty-four 
hours.  UnW'illing  to  interrupt  the  water  supply  and  deter- 
mined not  to  acknowledge  defeat  until  the  last  resource  was 
tried,  he  cut  a  piece  of  pipe  to  length  with  cold-chisels,  chalk- 
ed the  unthreaded  end,  placing  it  in  line,  end  to  end  with  a 
threaded  old  piece  of  the  same  size  pipe,  and  with  a  two- 
pointed  tram,  one  point  engaging  the  thread  of  the  old  pipe, 
the  other  scribing  on  the  chalked  end  of  the  blank  pipe,  he 
followed  the  thread  with  one  point,  always  keeping  the  tram 
parallel  with  the  axis  of  the  pipe.  The  path  of  the  right- 
pitch  thread  was  thus  scribed  by  the  tram  point  on  the 
chalked  surface  of  the  blank  end  of  pipe  requiring  thread. 
The  spiral  scribe  mark  made  by  the  tram  was  nicked  with 
chisels,  deepened  and  made  continuous,  until  at  the  end  of  an 
hour  and  a  half  a  good  thread  was  cut.  the  job  put  up  w^ith- 
out  a  drop  of  leakage  and  without  interruption  of  the  water 
service. — Valve  World. 

[This  sounds  well — but  what  became  of  the  surplus  metal 
that  ordinarily  is  cut  away  by  the  pipe  die?  The  "cold-chisel 
thread"  must  have  been  of  greater  diameter  than  the  pipe 
Itself  unless  the  pipe  were  filed  away  considerably  before  the 
thread  was  "chiseled." — Editor.] 


By  their  overalls  ye  shall  know  them. 

For  the  broken  teeth  of  a  tap  there  is  no  dentist. 

The  broken-backed  monkeywrench  had  a  fool  for  a  user. 

A  round  peg  in  a  square  hole — lard  oil  on  the  spindle. 

Choose  your  foreman  as  you  would  a  hammer — weight  ap- 
propriate to  the  job. 

The  common  sucker  is  born  but  the  shop  kind  is  made  by 
encouragement. 
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EECBNT  CHANGES  IN  MACHINE  SHOP,  WOR- 
CESTER POLYTECHNIC  INSTITUTE. 

H.  P.  FAIRFIELD. 

The  substitution  of  electric  transmission  for  all  departments 
of  the  Worcester  Polytechnic  Institute,  upon  the  installation 
of  the  new  service  plant,  gave  opportunity  for  the  rearrange- 
ment of  the  equipment  in  our  machine  shop,  and  it  is  possible 
that  some  of  the  readers  may  be  interested  in  a  few  photo- 
graphs showing  the  present  driving  arrangement. 

Because  of  the  first  cost  and  necessity  of  making  use  of 
the  original  machines,  no  attempt  has  been  made  to  install 
individual  motors,  group  driving  being  used  instead.  When 
the  use  of  individual  motors  was  under  consideration,  the 
builders  of  machine  tools  consulted,  and  the  users  as  well. 
were  unanimous  in  condemning  the  use  of  individual  motors 
under  2  H.P. 

In  considering  the  group-drive  plan,  the  character  of  the 
work  done  in  our  shops  was  taken  into  account,  and  as  this  is 
what  may  be  termed  "light  machine  tool  work,"   the  groups 


Fi^.  1.    Speed  Lathes  Located  directly  beneath  Tiineshaft. 

have  been  made  in  nuinber  and  size  of  machines,  and  the 
motor  is  therefore  of  relatively  small  power.  Two  sizes  of 
groups  obtain.  The  motors  driving  them,  rated  as  5  H.P.  and 
10  H.P.,  are  of  the  two-phase  A.  C.  type,  very  compact  and 
easily  installed.  The  major  part  of  the  groups  is  driven  by 
5-H.P.  motors,  and  in  most  cases  the  present  installation  of 
these  merely  meant,  first,  a  decision  upon  their  location;  sec- 
ond, the  size  of  group  to  drive,  and  the  cutting  of  former  line- 
shafting  into  sections  to  suit.  All  groups  as  now  arranged 
are  really  double  groups,  planned  with  suiHcient  vacant  floor 
space  to  permit  additions  of  eqviipment.  When  any  motor 
beeomea  overloaded  by  new  acquisitions  of  machinery,  a  sec- 
ond motor  will  be  installed,  and  two  groups  made  of  what  was 
formerly  one.  In  this  manner,  instead  of  growing  new  groups 
as  the  equipment  is  increased,  there  is  an  opportunity  given 
to  keep  each  group  up  to  date  by  additions  of  new  and  strictly 
modern  machinery.  The  vacant  floor  space  necessary  to  carry 
out  this  idea  is  gained  by  a  more  compact  and  scientific 
arrangement  of  the  former  equipment.  One  instance  of  this 
utilization  of  floor  space  is  shown  in  Fig.  1.  where  the  speed 
lathes  are  placed  directly  under  the  line  shafting.     An  engine 


Fig.  2. 


lathe  is  also  arranged,  by  way  of  experiment,  beneath  the  line 
shafting,  as  shown  in  Fig.  2,  and  the  shortening  of  the  vertical 
driving  belt  does  not  appear  to  lessen  its  pulling  power  appre- 
ciably. The  motors  being  hung  from  the  ceiling,  as  shown  in 
Fi.g.  3,  a  good  opportunity  was  given  to  place  them  so  that  a 


Fig.  3.    General  View  of  • 


System  of  Electric 
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proper  length  of  belt  could  be  obtained,  and  also  to  have  the 
lower  side  of  the  belt  drive.  The  motor  that  drives  group 
No.  5,  which  is  a  planer  group,  has  an  especially  long  belt  to 
equalize  shock  due  to  reversal  of  the  pulleys  on  the  machines. 
The  groups  are  divided  into  three  sorts:  lathe  groups,  mixed 
groups,  and  planer  groups.  The  mixed  group  is  the  most  com- 
mon, and  consists  in  every  case  of  several  lathes,  and  beside 
this,  one  or  more  machines  of  an  essentially  different  charac- 
ter. Group  No.  2,  for  example,  consists  of  six  14-inch  engine 
lathes,*  two  9-inch  speed  lathes,  small  drill  press,  15-inch 
shaper,  universal  milling  machine,  24-inch  planer,  and  a  globe 
tool  grinder.  Group  No,  5  consists  of  a  30-inch  by  10-foot  and 
a  36-inch  by  14-foot  planer.  No.  2  and  No.  5  thus  represent 
the  extremes  in  the  present  grouping  scheme.  The  question 
of  lighting  the  several  machines  was  solved,  as  shown  in  the 
views,  particularly  Figs.  3  and  4,  by  putting  the  wires  be- 
neath the  floor,  and  thus  avoiding  the  tangle  of  belts,  wires, 
and  overhead  fixtures  present  in  many  shops.  The  conven- 
ience with  which  these  lights  may  be  handled  is  such  that  it 
is  in   general   favor  with  those  using  the  machines.     An   in- 


Pig.  4.    Engine  Lathe  witb  Electric  Light  Holder  in  Rear. 

crease  in  the  speed  of  the  line  shafting  from  150  R.P.M.  to 
about  200  R.P.M.  was  also  made  to  meet  the  demands  at  the 
machines  due  to  the  use  of  the  high-speed  steels. 

Enlarged  photographs  of  machines,  suitably  framed  to  hang 
upon  our  shop  walls,  were  solicited  from  about  twenty-five 
representative  firms,  and  in  only  one  instance  did  we  fail 
to  receive  a  favorable  reply.  Many  of  these  pictures  have 
already  been  received  and  hung,  Pig.  3  showing  a  small  por- 
tion of  the  total  number.  The  effect  is  pleasing  and  valuable, 
as  it  shows  what  is  being  done  in  machinery  designing. 

A  demonstration  room  is  also  being  slowly  equipped  with 
the  latest  time  and  cost-keeping  devices,  such  as  time  clocks, 
time  stamps,  and  methods  of  keeping  track  of  stock.  Beside 
this,  many  special  tools  are  placed  on  exhibition.  As  this 
entire  equipment  is  to  be  in  the  nature  of  a  loan  or  gift,  it, 
like  the  pictures,  must  come  by  solicitation. 

Additions  of  new  machine  tools  are  being  made  from  time 
to  time  and  in  every  way  possible  the  shop  is  to  be  kept  up 
to  date.  The  students  are  thus  able  to  know  something  of  the 
conditions  under  which  the  manufacturing  manager  exists, 
although  no  attempt  is  made  to  make  the  shop  a  factory. 


SOME  GOOD  THINGS  NOT  IN  COMMON  USE. 

E.  R.  PLAISTED. 

I  do  not  want  to  be  accused  of  re-writing  ancient  history,, 
but  what  else  is  to  be  done  when  those  fellows  continue  to 
bob  up  with  new  recipes  for  fluid  to  write  white  on  blueprints? 
To  my  personal  knowledge  th^re  have  been  on  the  market  for 
nearly  twenty  years  several  preparations  that  are  perfectly 
satisfactory  for  this  purpose,  and  as  much  to  be  preferred  to 
any  of  the  home-made  dopes  of  saleratus  or  lime  as  Higgins' 
or  Post's  inks  are  preferable  to  the  sort  we  used  to  grind  off 
the  end  oi  a  stick  in  the  "good  old  times." 

The  kind  I  use  is  called  "crystalline"  ink;  it  writes  as  clear 
white  as  the  paper  itself,  never  discolors  with  age,  nor  does 
it  rot  the  paper.  I  have  never  been  able  to  detect  traces  of 
corrosion  on  the  pens  in  consequence  of  using  it,  though  I 
handle  it  with  the  care  I  would  give  to  any  such  preparation 
whose  composition  I  am  ignorant  of.  These  fluids  are  a 
colorless  acid,  and  some  bear  the  poison  label  of  skull  and 
crossbones,  though  the  kind  I  use  does  not.  They  can  be  had 
in  colors  as  well  as  in  the  clear  white,  and  sell  for  15  cents  a 
bottle  at  all  dealers  In  draftsman's  supplies.  Quite  too  cheap 
to  do  without. 

I  believe  at  one  time  someone  wrote  a  short  article  telling 
what  the  name  of  this  acid  is,  but  I  cannot  recall  it,  and  the 
local  druggists  do  not  seem  to  be  able  to  duplicate  it  from 
their  stock.  But  as  it  is  put  up  in  such  convenient  form  by 
the  supply  houses  and  sold  at  such  a  low  price  I  do  not  see 
how  any  draftsman  who  knows  of  it  can  afford  to  worry  along 
with  solutions  of  lime,  soda,  ammonia,  Chinese  white,  etc.,  etc. 

Another  good  thing  that  the  dealers  do  7iot  sell  is  the  cross 
section  paper  made  by  the  J.  C.  Hall  Company,  Providence, 
R.  I.  I  found  the  Brown  &  Sharpe  drafting  force  using  large 
quantities  of  it,  and  they  gave  me  the  address  of  the  makers. 
My  own  experience  has  only  confirmed  the  good  opinion  their 
high  endorsement  of  it  gave  me. 

It  comes  in  sheets  IS  x  25  inches,  ruled  in  eighths,  with  a 
blank  white  margin  of  some  %  inch  around  the  edges.  The 
lines  at  halves  and  inches  are  a  trifle  heavier  than  the  eighths, 
and  It  can  be  had  in  tenths  also  if  one  desires  that  spacing. 
Also  it  is  supplied  in  two  grades  of  stock,  one  a  fine  bond  and 
the  other  a  smoother  and  cheaper  paper,  though  amply  good 
enough  for  all  common  shop  work.  Both  yield  a  fair  blue- 
print direct  from  the  drawing. 

The  Hall  Company  also  put  out  two  sizes  of  pads  of  cross 
section  paper,  one  5x7  ruled  in  sixteenths  to  4x6,  the  other 
7x9  with  same  ruling  and  width  of  margin.  I  fl'nd  both 
very  handy,  and  also  keep  a  good  stock  of  the  common  cross 
section  paper  ruled  all  over  in  quarter  inches.  This  I  have 
in  pads  of  two  sizes,  one  being  "typewriter"  size  for  use  in 
making  sketches  that  are  to  be  copied  in  letter  books,  and  sent 
with  letters.  The  smaller  size  is  very  handy  for  general  rough 
sketching  and  figuring,  and  so  cheap  that  I  do  not  keep  any 
other  sketch  pads  in  the  drafting  room.  I  once  read  a  kick 
from  a  fellow  who  didn't  think  cross  section  paper  was  any 
good  for  laying  out  gear  teeth  on,  and  I  presume  he  was 
right  about  it,  but  for  such  work  as  it  is  adapted  to.  and  that 
is  the  large  majority  of  sketching  jobs,  it  is  a  great  saving  of 
time.  For  rushing  a  hurry  job  into  the  shop  I  do  not  know 
of  anything  to  compare  with  it. 

I  fully  endorse  that  item  about  keeping  a  piece  of  blotting 
paper  hanging  handy  to  the  drafting  table,  and  a  patent  spring 
clothes-pin  makes  a  good  holder,  for  it,  as  it  can  be  snatched  in 
an  instant  when  the  moment  of  need  arrives.  This  is  sure 
to  come  sooner  or  later,  and  no  matter  how  many  pieces  are 
lying  around  loose  none  ever  happens  to  be  within  reach  just 
then. 

Still  another  good  thing  that  I  have  not  been  able  to  find 
in  catalogues  of  draftsmen's  supplies  is  a  "pick-ed"  stick  for 
writing  and  lettering  on  shop  drawings.  So  primitive  an 
affair  may  not  seem  worth  carrying  in  stock,  but  there  are 
sticks  and  sticks,  and  even  back  here  in  the  woods  I  had  con- 
siderable difficulty  in  getting  just  what  I  wanted.  It  is  made 
from  boxwood,  whittled  and  sandpapered  to  a  sharp  point,  four 
sided,  and  though  it  does  not  hold  its  point  like  a  metallic 
tool  it  is  better  than  anything  else  I  ever  tried  for  lettering 
and  dimensioning  on  common  shop  drawings.     When  I  first 
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began  drafting  I  put  in  my  dimensions  with  common  steel 
pens,  some  of  which  were  sold  as  "lettering  pens"  but  were 
actually  no  better  than  the  common  kind.  All  gave  a  shaded 
line,  and  to  my  mind  this  is  a  nuisance  on  a  working  draw- 
ing. Then  I  tried  the  stylo  and  the  glass  pens  used  for  mark- 
ing linen.  These  gave  lines  of  even  width  and  weight  but 
were  unsatisfactory  in  other  ways.  Finally  I  tried  a  "wedge 
screw"  ruling  pen  which  I  re-ground  in  such  a  way  that  the 
blades  would  not  catch  and  splutter,  no  matter  what  angle 
it  might  be  held  at.  For  fine  lettering  and  dimensioning  I 
have  never  found  anything  better,  but  I  still  have  to  grind 
them  myself.  Even  the  best  instrument  repairers  do  not  get 
the  blades  dressed  to  the  required  smoothness,  for  a  pen 
which  will  work  perfectly  when  used  with  a  ruler  may  be  a 
total  failure  at  this  business.     The  wedge  screw  pen   is  ad- 


ures  and  were  scaled  for  all  required  dimensions.  Of  course, 
a  drawing  must  be  made  to  such  a  scale  as  will  permit  the 
draftsman  to  correctly  and  plainly  show  the  details  and  di- 
mensions, but  an  inked  drawing  can  be  photographed  clearly 
to  a  greatly  reduced  size.  A  negative  6M;  x  8%,  properly  ex- 
posed will  print  drawings  with  surprising  sharpness  and 
clearness  on  gaslight  paper,  even  though  of  a  complicated  de- 
sign. These  might  not  do  for  shop  work  in  some  cases,  but 
for  general  reference  and  over-all  dimensions  such  miniature 
prints  are  far  preferable  to  the  ungainly  drawings  commonly 
sent  into  the  shop.  The  expense  of  making  photographic  re- 
productions, and  the  trouble  and  time  required,  operate  against 
such  practice  being  followed  in  the  smaller  shops,  but  in 
larger  shops  it  is  a  practice  to  be  highly  commended  and  is 
one  that  is  finding  favor. 


Interior  of  Ne'w  Edgrwick  "Works.  Alfred  Herbert,  Ltd.,  Coventry,  England. 


justed  from  the  end  of  the  handle  and  has  no  screw  in  the 
blades  to  get  in  the  way  when  writing. 
*  *  * 
PHOTOGRAPHING  DRAWINGS. 
Blueprints  made  from  drawings  on  a  greatly  reduced  scale 
are  convenient  and  oftentimes  they  will  serve  the  purpose  pre- 
cisely as  well  as  the  large  sheets  commonly  used.  The  Street 
Railioay  Journal  calls  attention  to  the  desirability  of  provid- 
ing small  blueprints  for  field  work  in  preference  to  large 
prints  which  can  only  be  referred  to  with  great  inconvenience, 
especially  in  windy  weather.  While  the  conditions  in  shop 
practice  are  not  the  same  as  in  field  work,  it  nevertheless  is 
true  that  a  large  blueprint  is  often  a  troublesome  affair  to  refer 
to  in  the  shop  unless  mounted,  and  if  it  is  not  to  be  used 
continuously  this  labor  is  generally  avoided.  Oftentimes  a 
blueprint  is  of  so  simple  a  character  that  there  is  little  good 
in  its  being  made  to  a  large  scale.  The  large  shop  print  is  a 
relic  of  the  days  when  all  drawings  were  made  without  fig- 


THE  EDGWICK  WORKS  OF  ALFRED  HERBERT, 
LIMITED. 

The  accompanying  view  showing  the  interior  of  the  new 
Edgwick  works  of  Alfred  Herbert,  Ltd.,  Coventry,  England, 
was  received  too  late  for  publication  in  the  March  issue  in 
connection  with  the  article  there  appearing.  This  view  gives 
a  good  idea  of  the  excellence  of  interior  lighting,  and  shows 
the  column  construction  alluded  to  in  the  previous  article 
more  clearly  than  did  the  view  given;  It  also  shows  the  method 
of  hanging  the  countershafts.  In  this  connection  an  error 
should  be  corrected  in  regard  to  the  size  of  the  plant.  The 
present  size  is  100  x  240  feet,  and  it  was  stated  in  the  previ- 
ous article  that  the  plant  provided  for  extending  to  240  x  40O 
feet,  all  under  one  roof.  WTiat  the  plans  do  provide  for  is  an 
extension  to  300  x  400  feet;  not  only  are  the  bays  to  be  length- 
ened to  400  feet,  but  two  additional  bays  are  provided  for. 
Consequently  the  power  plant  is  only  one-fifth  of  its  destined 
ultimate  size,   instead  of  one-fourth,   as   stated. 
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MEASURING  "WIDTH  OF  PLAT  ON  U.  S.  STAN- 
DARD THREAD  TOOLS. 

ERIK  OBERG. 

When  making  U.  S.  standard  threading  tools  it  is  compara- 
tively easy  to  arrange  for  gaging  the  angle,  but  the  measur- 
ing of  the  width  of  the  flat  is  a  more  difficult  task,  if  by 
measuring  we  understand  the  process  of  making  sure  that 
the  flat  Is  fully  correct,  and  not  merely  comparing  the  thread 
tool  we  make  with  a  manufactured  thread  gage,  which  is  a 
very  uncertain  test  for  accurate  work.  The  common  method 
is  a  "cut  and  try"  scheme,  first  cutting  a  thread  on  a  cylin- 
drical piece  with  the  tool  supposed  to  be  approximately  cor- 
rect, and  afterward  using  the  same  thread  tool  with  which 
this  thread  was  cut  to  plane  a  groove  in  a  flat  piece  of  steel. 
The  groove  In  the  flat  piece  of  steel  is  then  a  duplicate  of 
the  thread  previously  cut  and  should  also  be  an  exact  dupli- 
cate of  the  section  G  A  C  F  of  the  thread  cut  on  the  cylindrical 
piece  (see  Fig.  1).  When  testing,  if  the  groove  proves  to  be 
an  exact  duplicate  of  the  thread  form,  the  flat  evidently  is 
correct,  inasmuch  as  the  flat  at  the  bottom  and  at  the  top  of 
the  thread  are  alike,  it  being  supposed  that  the  angle  was 
previously  tested  and  found  correct.  However,  If  the  groove 
in  the  flat  steel  piece  does  not  exactly  fit  the  section  of  the 
thread  on  the  cylindrical  piece,  it  is  necessary  to  grind  the 
tool  again  and  make  another  trial,  cont-nuing  this  until  a  tool 
with  a  correct  flat  Is  produced.  The  ideal  method  would  be 
if  the  flat  could  be  directly  measured  by  micrometers,  in 
which  case  there  would  be  no  uncertainties,  and  a  correct  tool 
could  be  produced  more  directly  and  with  less  work.  It  is, 
of  course,  not  possible  to  measure  with  micrometers  the  dis- 


however,  is  not  quite  so  simple,  but  still  presents  no  actual 
difiiculties.  Referring  to  Fig.  2.  where  a  threading  tool  Is 
provided  with  15  degrees  clearance,  it  is  evident  that  the 
measurement  taken  by  the  micrometer  will  have  to  be  along 
the  line  C  D  in  a  plane  A  B  at  right  angles  to  the  line  E  E. 
The  length  of  the  line  C  D  is  equal  to  M I  multiplied  by  cosine 
of  15  degrees,  or,  reversing  the  expression, 
CD 

M  I  — 

cos  15  deg. 

The  width  of  the  flat  H  G  again  is  equal  to  2  X  ili  /  X  tangent 
fcr  30   degrees.     Thus: 


tance  A  C  in  Fig.  1,  as  such  a  measurement  would  be  at  best 
uncertain  for  large  pitches,  and  absolutely  Impossible  to  make 
on  smaller  ones,  even  when  using  an  eyeglass.  If,  however, 
the  vertical  distance  B  D  from  the  top  of  the  thread  down  to 
the  flat  can  be  measured,  the  width  of  the  flat  is  easily  figured, 
as  for  a  U.  S.  standard  thread, 

A  C  =  2B  O  X  tan  30  deg. 

This  distance  can.  of  course,  not  be  measured  with  ordi- 
nary micrometers,  but  a  micrometer  can  be  simply  designed 
which  may  be  used  for  obtaining  this  distance.  Such  a 
micrometer  is  shown  In  Fig.  3.  If  It  were  only  a  case  of 
measuring  a  threading  tool  without  clearance  the  angle  C  B  D 
In  Fig.  3  would  simply  need  to  be  60  degrees,  and  the  microm- 
eter so  graduated  that  the  reading  would  be  zero  when  the 
face  A  of  the  measuring  screw  was  exactly  in  line  with  the 
point  B  of  the  angle  C  B  D.  When  wanting  to  measure  the 
width  of  the  flat  of  a  threading  tool,  the  tool  would  be  placed 
In  the  angular  space  provided  for  it  and  the  micrometer 
adjusted  until  the  face  of  the  measuring  screw  would  touch 
the  flat.  The  reading  then  should  be  multiplied  by  two  times 
the  tangent  for  30  degrees  or  1.155. 

As  the  threading  tool  is  provided  with  clearance,  the  case. 


CD 


HG  =  2  X 


X  tan  30  deg. 


cos  15  deg. 
or  in  other  words,  the  width  of  the  flat  of  the  threading  tool 
equals  2  times  the  distance  measured  by  the  micrometers  In 


Fig.  3.    Micrometer  for  Determining  tlie  Flat  of  U.  S.  Standard  Thread  Tools. 

the  plane  A  B  divided  by  cosine  of  15  degrees,  the  quotient 
multiplied  by  the  tangent  for  30  degrees.  We  naturally  would 
reverse  the  formula  when  wanting  to  produce  a  threading  tool 
for  a  given  pitch,  the  width  of  the  flat  HG  being  then  given 
from  the  beginning  and  the  distance  we  require  to  know 
being  CD.  Knowing  this  distance,  we  can  grind  down  the 
sharp  V-tool  until  we  read  off  on  the  micrometer  the  required 
figure  for  CD.     The  formula  for  determining  CD  is: 

HG 
C  D  = X  cot  30  deg.  X  cos  15  deg. 


For  U.  S.  standard  thread, 
1 
HG  =  UX- 


No.  of  threads  per  in. 
If   N   denotes    the    number    of 
threads    per    Inch,    the    formula 
may  be  written: 

cot  30  deg.  X  cos  15  deg. 

CD  = 

16  JV 

In  the  table  appended  the 
values  of  CD  are  given  for  a 
number  of  United  States  stan- 
dard pitches  when  the  clearance 
angle  of  the  tool  is  15  degrees. 

Referring  now  to  Fig.  3,  the 
micrometer  consists  of  an  ordi- 
nary micrometer  head  fitted  into 
a  block  F.  This  block  is  pro- 
vided with  an  angular  groove 
C  B  D  to  receive  the  tool.  The 
angle  to  which  to  plane  this  j-ig, 
block  equals  61  degrees  44  min- 
utes, which  is  the  angle  between  the  faces  IH  and  7(?  in 
Fig.  2,  measured  in  the  plane  A  B.  In  the  center  of  the  block, 
where  the  micrometer  head  is  attached,  part  of  the  block  is 
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cut  away,  leaving  a  free  view  of  the  tool  and  the  face  of  the 
measuring  screw  when  the  former  is  placed  in  position  for 
measuring.  The  micrometer  head  used  may  either  be  an 
ordinary  one  with  regular  graduations,  in  which  case  the 
reading  of  the  micrometer  must  be  carefully  noted  when  the 
face  A  of  the  screw  is  in  line  with  the  point  B  of  the  angular 
groove,  but  it  is  still  better,  if  one  wants  to  go  to  the  expense, 
to  make  the  head  with  a  special  graduation  having  the  zero 
mark  where  the  face  and  point  of  the  angle  coincide.  In  this 
latter   case   the   graduations   would   evidently   be   made   in   a 


Clearance  An^ le  16  Decrees. 


No.  of 
Threads 

Micrometer 

No.  of 
Threads 

Micrometer 

No.  of 
Threads 

Micrometer 

per  inch. 

per  inch. 

Reading. 

per  inch. 

Reading. 

3 

0.0349 

13 

0.0080 

40 

0.0026 

m 

0.0823 

14 

0.0074 

42 

0.0025 

^H 

0.0299 

16 

0.0066 

44 

0.0024 

4 

0.0263 

18 

0.0058 

46 

0.0023 

4^ 

0.0233 

20 

0.0053 

48 

0.0022 

5 

0.0210 

33 

0.0047 

50 

0.0021 

5H 

0.0190 

34 

0.0043 

53 

0.0030 

6 

0.0174 

26 

0.0041 

56 

■0.0018 

7 

0.0150 

38 

0.0038 

60 

0.0017 

8 

0.0181 

30 

0.0035 

64 

0.0016 

9 

0  0116 

33 

0.0033 

68 

0.0015 

10 

0.0104 

34 

0.0031 

72 

0.0015 

11 

0.0095 

36 

0.0039 

76 

0.0014 

Vi 

0.0087 

38 

0.0037 

80 

0.0014 

TABLE  II.    MICBOMErER  READINGS  FOR  TESTING  WHITW^ORTH 

THREAD  TOOLS. 

Clearance  Angle  15  Degreea. 


No.  of 
Threads 

Micrometer 

No.  of 

Micrometer 

No.  of 

Micrometer 

per  inch. 

Reading. 

per  inch. 

Reading. 

per  inch. 

Reading. 

3 

0.0515 

8 

0.0193 

30 

0.0077 

3M 

0.0477 

9 

0.0173 

33 

0.0071 

3^ 

0.0442 

10 

0.0155 

34 

0.0065 

4 

0.0386 

11 

0.0141 

36 

0.0060 

4^ 

0.0344 

13 

0.0138 

28 

0.0055 

5 

0.0310 

13 

0.0119 

30 

0.0051 

51^ 

0.0281 

14 

0.0110 

33 

0.0048 

6 

0.03.58 

16 

0.0097 

36 

0.0043 

7 

0.0231 

18 

0.0086 

40 

0.0039 

TABLE  III.     MICROMETER  READING  TOR  TESTING  BRITISH  ASSOCIATION 
STANDARD  THREAD  TOOLS. 
Clearance  Angle  16  Degrees. 


British 

Micrometer 

British 

Micrometer 

British 

Micrometer 

No. 

Reading. 

No. 

Reading. 

No. 

Reading. 

0 

0.0103 

6 

0.00.54 

14 

0.0023 

1 

0.0093 

7 

0.0049 

16 

0.0019 

3 

0  0082 

8 

0.0048 

18 

0.0015 

3 

0  0074 

9 

0.0040 

20 

0.0013 

4 

0.0068 

10 

0.0036 

23 

0.0010 

5 

0.0060 

13 

0.0039 

34 

0.0008 

direction  opposite  to  the  one  on  an  ordinary  micrometer  bar- 
rel. In  the  former  case  it  would  be  necessary  to  subtract  the 
measured  reading  from  the  reading  when  A  and  B  coincide  in 
order  to  obtain  the  length  of  the  line  C  D  in  Fig.  2.  To  facili- 
tate the  holding  of  the  tool  when  measuring,  it  is  advisable 
to  knurl  it  on  the  top  at  G. 

This  manner  of  measuring  can  be  conveniently  employed 
when  testing  or  inspecting  tools  with  round  points  like  the 
tools  used  for  originating  the  thread  tools  used  to  cut  the 
Whitworth  or  the  British  Association  Standard  thread.  In 
this  case,  the  length  of  a  line  CD  from  the  point  /  to  the 
highest  part  M  of  the  radius  measured  in  a  plane  at  right 
angles  to  BF  as  shown  in  Fig.  4.  must  be  determined.  The 
angle  CBD  (Fig.  3)  of  the  block  must  of  course  be  made 
according  to  the  angle  of  the  thread  which  is  measured.  If 
the  angle  of  the  thread  is  v,  the  angle  CBD  is  determined 
from  the  formula 

V 

tan  —         r 
CBD  2 


cos  15  deg. 


provided  that  the  clearance  angle  is  15  degrees.  The  values 
for  the  length  of  the  line  C  D  measured  on  a  tool  with  15  de- 
grees clearance  angle  are  given  in  Table  II.  for  the  Whitworth 
standard  thread  and  in  Table  III.  for  the  most  common  pitches 
of  the  British  Association  standard  thread. 

*       *       4 

THE  SHOP  DIRECTORY. 

The  shop  directory  is  a  new  idea  which  is  being  introduced 
into  the  highly  organized  systems  of  modern  manufacturing 
establishments.  In  practice  it  constitutes  a  not  unimportant 
adjunct  to  industrial  management,  much  more  important  than 
it  may  seem  at  first  thought.  To  have  the  place  of  residence 
of  every  employe  ready  at  hand  must  often  prove  a  conveni- 
ence. Occasion  may  arise  when  it  must  mean  much  more 
than  mere  convenience.  In  case  of  fire  certain  men  might  be 
needed  immediately  to  furnish  necessary  information  con- 
cerning the  works.  It  may  be  the  electrician,  whose  services 
are  required  to  do  emergency  work.  A  man  may  not  report 
for  work  and  it  may  be  necessary  to  communicate  with  him. 
In  giving  out  overtime  work  men  may  be  picked  more  judi- 
ciously, so  that  a  minimum  amount  of  hardship  may  result. 
There  are  occasions  when  the  addresses  of  the  men  permit 
of  using  the  mails  for  distributing  literature  or  other  mail 
matter. 

The  record  goes  further  than  mere  residence.  Something 
of  the  man's  history  is  kept,  whether  he  is  married  or  single, 
and  if  he  has  children,  information  which  is  usually  sought 
when  it  becomes  necessary  to  reduce  a  working  force.  It  is 
important  to  have  a  record  of  each  man's  usefulness  as  a 
workman,  including  the  particular  line  of  work  at  which  he 
is  employed,  and  also  any  other  branch  of  work  in  which  he 
has  had  experience.  Wliere  no  such  record  exists — and  few 
works  have  it — information  concerning  the  workmen  is  fre- 
quently sought  for  various  reasons  and  is  gathered  piecemeal, 
generally  at  the  cost  of  some  time  and  trouble.  Occasionally 
it  cannot  be  obtained.  In  large  establishments,  employing  many 
hands,  there  is  no  one  with  even  general  information  con- 
cerning all  the  working  force.  The  superintendent  cannot 
keep  track  of  more  than  the  older  employes;  his  information 
is  usually  only  that  which  comes  with  long  contact  with  his 
men  in  the  routine  of  his  duties.  Each  foreman  knows  his 
own  men  pretty  well  if  he  has  been  long  enough  in  his  posi- 
tion, but  there  are  always  new  men  of  whom  no  one  has  much 
knowledge.  When  a  foreman  leaves,  his  successor  has  to 
learn  the  force  all  over  again.  It  is  safe  to  assume  that  few 
foremen,  in  large  or  small  establishments,  could  give  the  house 
address  of  a  quarter  of  their  men.  The  information  needed 
for  the  shop  directory  is  not  diffieult  to  obtain,  as  blanks  dis- 
tributed for  the  men  to  fill  out  will  gather  the  necessary  de- 
tails, and  as  new  men  are  employed  each  can  fill  out  the 
same  blank,  and  its  contents  be  added  to  the  general  record. — 

O-pen  Shop. 

*  *     * 

It  Is  not  unusual  that  our  European  friends  form  exagger- 
ated opinions  regarding  th«  prosperity  of  this  country,  and 
the  wages  paid  to  all  classes  of  labor.  One  of  our  English 
contemporaries  has  received  reports  of  "abnormal"  prosperity 
in  the  United  States,  and  we  do.  not  censure  the  writer  for 
using  the  word  abnormal  in  view  of  the  fact  that  "it  is  said 
that  skilled  workmen  earn  from  8£  to  12  £  per  week."  From 
now  on,  let  us  not  wonder  why  there  come  nearly  a  million 
immigrants  to  our  shores  yearly.  The  exaggerated  prosperity 
claims  of  our  own  press  have  evidently  been  taken  for  plain 
truth  on  the  other  side;    hence  the  story  of  our  "abnormal" 

prosperity. 

*  *     * 

That  the  automobile  has  proven  itself  to  be  a  commercial 
vehicle  when  put  to  use  in  a  manner  calculated  to  show  re- 
sults, and  not  only  for  advertising  or  similar  purposes,  is 
amply  in  evidence  in  the  case  of  the  London  Motor  Omnibus 
Co.,  which  reports  a  gross  revenue  of  |400,000  in  a  year  and 
has  just  paid  10  per  cent  dividend.  That,  however,  the  auto- 
mobile is  as  yet  a  great  source  of  trouble  is  also  in  evidence, 
as  we  understand  that  out  of  600  cabs  used  in  passenger  trans- 
portation in  London  on  the  average  200  are  constantly  in  the 
repair  shops. 
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A  CASEHARDENING  INCIDENT. 

E.  R.  MAEKHAM. 

I  was  called  to  a  shop  not  long  ago  to  tell  the  owners,  if 
possible,  why  they  could  not  harden  certain  articles  which 
were  heated  in  a  crucible  containing  cyanide  of  potassium. 
They  had  been  hardening  similar  pieces  made  from  the  same 
grade  of  Icw-carbon  steel  for  a  long  period,  and  had  always 
obtained  uniform  results  heretofore.  In  order  that  they 
might  get  the  same  results  uniformly  without  frequent  experi- 
ments, steel  of  a  certain  analysis  had  always  been  ordered, 
and  from  the  same  mill.  To  further  safeguard  against  trouble 
it  was  the  custom  to  make  an  analysis  from  drillings  taken 
from  several  bars  selected  here  and  there  from  each  shipment 
received.  As  the  lot  of  bars  from  which  the  pieces  being 
treated  were  made,  did  not  show  any  material  difference  from 
those  received  before,  the  shop  men  were  in  a  quandary  to 
know  why  the  work  would  not  caseharden  satisfactorily,  inas- 
much as  it  was  treated  exactly  as  previous  lots  had  been. 

The  usual  custom  was  followed  in  the  use  of  cyanide;  it 
was  melted  in  a  cast  iron  pot  and  heated  until  it  was  red  hot. 
The  pieces  to  be  hardened  were  made  from  0.30  carbon  open- 
hearth  steel,  and  were  suspended  in  the  red-hot  cyanide  and 
allowed  to  remain  about  three  minutes.  Then  they  were 
removed  and  plunged  in  a,  bath  of  water.  But  these  pieces 
under  consideration  would  not  harden;   they  were  found  to  be 

considerably  stiffer  than 
before  given  the  treat- 
ment, but  the  surface 
was  not  hard  and  as 
this  was  a  necessary  re- 
quirement we  started 
to  investigate  the  mat- 
ter. 

I  found  upon  inquiry 
that  a  new  cast-iron 
crucible  was  being  used, 
as  the  old  one  had  de- 
veloped a  crack,  and  the 
hardeners  thought  that 
so  long  as  the  contents 
of  the  old  crucible  had 
been  in  use  for  a  consid- 
erable time  they  would 
melt  up  a  new  lot  of 
cyanide.  After  a  few 
preliminary  skirmishes 
which  amounted  t  o 
nothing  in  particular, 
we  heated  several  of  the 
pieces  in  an  open  fire 
and  applied  some  of  the 
new  cyanide  to  them;  then  after  reheating  to  a  good  bright 
red  they  were  plunged  into  water.  When  tested  with  a  file 
the  pieces  showed  soft  and,  in  fact,  appeared  to  be  in  about  the 
same  condition  as  those  heated  in  the  crucible.  Then  several 
more  pieces  were  heated  and  some  of  the  old  cyanide  that  re- 
mained in  the  old  crucible,  was  applied  pnd  the  pieces  dipped 
as  before.  These  showed  a  hard  surface,  thus  proving  that 
the  new  cyanide  of  potassium  was  at  fault. 

An  examination  of  the  cans  in  which  the  cyanide  came 
showed  it  to  be  "50  per  cent  fused"  cyanide,  a  low  grade  cyan- 
ide sold  in  cake  form.  Now,  I  had  used  fused  cyanide  for 
years  in  the  treatment  of  gun  frames  which  we  wished  to  have 
the  appearance  of  having  been  casehardened  for  color,  but 
which  at  the  same  time  were  desired  to  be  left  in  the  soft 
state,  and  I  then  knew  just  what  the  trouble  was.  To  make  a 
long  story  short,  50  per  cent  fused  cyanide  does  not  carbonize 
the  surface  of  iron,  but  if  used  in  a  certain  manner  it  will 
give  it  the  beautiful  colors  to  be  seen  on  the  surfaces  of  pieces 
that  are  actually  casehardened  for  color. 

Perhaps  it  will  not  be  out  of  place  to  give  in  brief  the  pro- 
cess employed  when  treating  gun  frames  and  similar  pieces 
for  imitation  casehardening,  the  object  being  to  get  the  char- 
acteristic coloring.  The  pieces  are  first  polished  nicely  and 
then  cleaned;  they  are  then  suspended  by  wires  in  a  crucible 
■of  red-hot  cyanide  of  potassium,  the  same  as  though  a  hard- 


ened surface  were  to  be  produced.  In  this  case,  however,  the 
commercial  article  is  not  used,  but  50  per  cent  fused  cyanide 
is  used  instead.  'WTien  the  pieces  have  been  in  the  fused 
cyanide  for  the  desired  length  of  time  they  are  removed  one 
at  a  time  and  dipped  in  the  bath.  This  should  be  running 
water.  If  it  be  desired  to  produce  the  elegant  vine-like  appear- 
ance often  seen  on  gun  frames,  the  water  should  be  delivered 
to  the  bath  from  an  overhead  pipe,  as  shown  in  the  cut;  the 
end  of  the  pipe  is  fixed  so  as  to  spray  the  water,  and  the 
frame  when  taken  from  the  cyanide  is  first  passed  through 
the  spray  and  then  immersed  in  the  bath.  The  temperature 
of  the  cyanide  has  a  great  deal  to  do  with  the  appearance  ot 
the  work;  if  it  be  too  hot  the  colors  will  not  be  as  beautiful 
as  though  the  work  was  heated  only  to  a  fairly  low  red 
heat. 

If  hardened  surfaces  are  desired,  the  regular  cyanide  of 
potassium,  carefully  kept  from  the  influence  of  the  air,  should 
be  used;  the  depth  of  the  hardened  surface  may  be  gaged  by 
the  time  the  pieces  are  left  in  the  cyanide.  At  times  it  may 
be  desired  to  give  tool  steel  tool  shanks  or  similar  pieces  the 
beautiful  surface  first  described  and  still  not  leave  them  as 
hard  as  when  taken  from  the  bath.  This  may  be  accomplished 
by  treating  them  as  above  described  and  then  placing  them 
in  a  kettle  of  oil  over  the  tempering  furnace  and  drawing  to 
the  desired  temper.  The  heat  should  be  accurately  gaged  by 
means  of  a  high-temperature  thermometer.  It  will  be  neces- 
sary to  allow  the  piece  to  remain  in  oil  until  it  is  cooled  off. 
or  at  least  until  it  has  cooled  below  400  degrees  F.  Unless 
this  is  done  the  colors  will  change  to  temper  colors.  This 
effect  is  caused  by  the  thin  film  of  oxide  which  is  always 
noticeable  when  polished  surfaces  of  steel  or  iron  are  heated 
to  a  temperature  above  that  mentioned.  This  fact  is  taken 
advantage  of,  of  course,  to  denote  the  amount  of  heat  absorbed 
by  the  pieces  of  steel  when  drawing  the  temper  of  hardened 
pieces. 

At  a  time  when  it  has  been  urged  that  rates  for  second- 
class  postal  matter  should  be  increased  in  order  to  enable  the 
postal  department  to  be  self-supporting,  it  is  appropriate  to 
call  attention  to  the  fact  that  undoubtedly  the  postal  depart- 
ment would  show  a  net  profit  instead  of  a  deficit  if  it  were 
not  for  the  exorbitant  railway  rates  that  the  postal  department 
is  forced  to  pay  to  the  railroads  for  transportation  of  the 
mails.  According  to  the  Medical  World.  Prof.  H.  C.  Adams, 
the  railway  expert  for  the  United  States  Interstate  Commerce 
Commission,  has  shown  that  the  railroad  receipts  for  100 
pounds  of  freight  from  New  York  to  Chicago  are  on  an  average 
75  cents,  for  express  $1.25  and  for  mail  $3.5G;  from  New  York 
to  San  Francisco  the  amounts  would  be  $3  for  freight.  $6.75 
for  express  and  $13. 2S  for  mail  per  hundred  pounds.  It  ap- 
pears that  the  railroads  receive,  on  the  average,  for  express  50 
to  100  per  cent  more  than  for  first-class  freight,  and  for  mail 
100  to  300  per  cent  more  than  for  express. 

The  express  companies  do  not  pay  rentals  for  use  of  express 
cars.  It  does  not  seem  reasonable  that  the  government  should 
pay  rental  for  postal  cars;  consequently  there  is  over  five 
and  a  half  million  dollars'  expenditure  for  which  there  does 
not  seem  to  be  any  sufficient  reason.  Furthermore,  the  re- 
maining $39,000,000  paid  for  mail  transportation  is  paid  on 
the  basis  of  a  rate  of  two  or  three  times  as  great  as  that  re- 
ceived by  the  railroads  for  the  carriage  of  express.  Prof. 
Adams  estimates  that  the  railroads  receive  for  carrying  the 
mails  12,56  cents  per  ten-mile:  for  carrying  express  they  gen- 
erally get  from  three  to  six  cents  per  ton-mile;  for  carrying  ex- 
cess baggage,  five  to  six  cents  per  ton-mile;  for  commutation 
passengers,  six  cents  per  ton-mile;  and  for  carrying  the  aver- 
age of  all  freight.  0.78  cent  per  ton-mile.  The  mail  is  a  sure, 
steady  traffic,  homogeneous,  easily  handled  and  does  not  re- 
quire such  expense  as  does  baggage  for  storage,  loading  and 
unloading,  etc.,  there  being  practically  no  cost  but  the  cost  of 
haulage.  How  inconsistent,  then,  that  the  government  should 
pay  more  for  the  carrying  of  mails  than  is  paid  for  any  other 
similar  service.  It  is  unpleasant  to  use  the  correct  name  for 
this  practice  of  the  railroads  to  exact  payment  out  of  all  pro- 
portion to  the  service  rendered,  and  we  will  hope  that  the 
future  will  place  our  postal  service  on  a  more  equitable  basis. 


April,  1907. 


MACHINEKY. 


435 


ITEMS  OF  MECHANICAL  INTEREST. 


AN  ABSURD  GERMAN  TOOL  ADVERTISEMENT. 
Successful    advertising   Is    said    to   be    an   art,   but    if   this 
■weird  design,  taken  from  a  German  engineering  publication, 
IS   an    example    of   the   successful    kind    it   would    seem    that 

sometimes  it  were 
closely  a  1 1  i ,e d  to 
"black  art."  It  may 
be  merely  the  re- 
sult of  a  vivid  im- 
agination  over- 
stimulated  by  beer 
and  limburger,  but 
whatever  the  cause, 
the  "adsmith"  has 
a  good  deal  to  an- 
swer for.  Is  it  ad- 
vertising or  is  it 
caricature  to  repre- 
sent His  Satanic 
Majesty's  minions 
sharpening  their 
pitchforks  (or  are 
they  ice-picks)  on  a 
Bonner  Fraeser- 
tabrik  milling  cutter?  A  devil's  imp  might  be  able  to  hold  a 
pitchfork  against  a  milling  cutter  so  firmly  that  the  metal 
"would  be  sliced  off  in  large  shavings  to  the  accompaniment  of 
fireworks,  but  we  doubt  it.  The  incongruity  and  absurdity 
•of  advertising  machinery  and  tools  in  such  a  manner  nowa- 
days are  too  obvious  for  further  comment. 


German  Tool  Advertisement. 


IMPROVED  RATCHET  DRILL. 
The  accompanying  cut  from  the  Mechanical  World  shows  a 
variable  speed  ratchet  drill  made  by  .1.  Leslie  Watson, 
Duke  Street,  Arbroath,  England.  The  drill  N  is  carried  by  a 
spindle  M  upon  which  the  bevel  gear  G  is  mounted.  This 
gear  turns  loosely  on  the  spindle  and  has  a  projection,  as 
shown  in  the  detailed  view.  To  this  projection  is  fastened  a 
pawl  engaging  with  a  ratchet  L  for  rotating  the  drill.     Inter- 


Variable  Speed  Ratchet  Drill. 

mediate  gear  D  is  carried  by  a  sleeve  E,  into  which  latter  the 
handle  F  is  screwed.  The  upper  gear  A  is,  like  gear  G,  free 
to  rotate  on  the  spindle,  and  is  furnished  with  a  handle  B.  The 
collar  C  keeps  the  three  gears  in  mesh  with  one  another,  and 
a  casing  P  is  provided,  which  forms  a  guard  around  the  gear 
teeth.  The  drill  is  fed  in  the  usual  way  by  the  feed  screw  0. 
To  use  the  brace  in  the  ordinary  manner,  both  handles  are 
grasped  with  one  hand  and  operated  together.  If  B  is  turned 
to  the  left-hand  side  of  the  device  and  held  while  F  is  pulled 
toward  the  operator,  the  drill  will  turn  at  twice  the  ordinary 
speed;  while  if,  with  the  handles  still  on  opposite  sides,  both 


are  drawn  toward  the  operator,  the  speed  of  cutting  will  be 
three  times  as  great  as  that  obtained  by  directly  operating  the 
brace.  The  maker  claims  that  with  this  brace  he  can  drill, 
without  extra  exertion,  a  9/16-inch  hole  through  1  inch  of  cast- 
iron  in  six  minutes,  or  put  the  same  drill  through  a  %-inch 
steel  plate  in  nine  minutes.  This  he  claims  is  50  per  cent 
quicker  than  by  the  ordinary  type  of  ratchet  drill. 


SHEARING  ATTACHMENT  FOR  THE  LATHE. 
The  accompanying  illustrations,  taken  from  the  Practical 
Engineer,  shows  a  rig  developed  by  an  amateur  for  shearing 
sheets  en  the  lathe.  It  consists  of  a  casting  A  bolted  to  the 
lathe  bed  and  having  a  boss  at  the  outer  end  on  which  is 
pivoted  the  knife  or  shear  0.  The  shear  side  of  the  casting 
is  faced  with  a  plain  steel  strip  about  %  x  2  inches  section, 
held  by  fillister-head  screws,   and   set  at  a  slight  angle  from 


jnzj 


Shearingr  Attachment  for  the  Lathe. 

the  vertical  so  as  to  provide  clearance  without  the  necessity 
of  grinding  to  shape.  The  shear  blade  C,  I'o'  x  2  inches,  is 
slotted  for  a  crankpin  D.  This  crankpin  is  made  in  the 
form  of  a  headless  shouldered  stud  having  a  screw  at  the  face- 
plate end  which  is  inserted  through  a  slot  in  the  faceplate  and 
held  by  a  nut  on  the  back  side.  A  coil  spring  N  between  the 
shear  blade  and  stud  collar  keeps  the  blade  in  close  contact 
with  the  opposite  cutting  edge.  The  action  of  the  shear  is 
obvious  and  needs  no  further  explanation. 

There  is.  at  the  present  time,  a  movement  abroad  in  Eng- 
land to  prevent  any  one  from  securing  and  holding  a  patent 
in  that  country  unless  it  be  worked  in  the  United  Kingdom. 
The  president  of  the  Board  of  Trade  in  London,  in  reply  to  a 
petition  presenting  the  grievances  of  British  manufacturers  in 
regard  to  the  non-working  of  patents  granted  to  foreigners,  is 
said  to  have  stated  that  the  law  may  be  expected  to  be  so 
amended  that  where  patents  are  granted  to  foreigners  the  pat- 
entees will  be  compelled  to  work  them  in  the  country.  A 
certain  period  will  be  fixed  within  which  foreigners  would  be 
placed  under  the  obligation  either  to  work  the  patents  them- 
selves or  to  grant  licenses  to  persons  in  the  United  Kingdom 
to  do  so.  In  the  event  of  failure  to  make  one  of  these  ar- 
rangements within  the  stipulated  time,  the  patent  would  be- 
come void.  In  Germany  there  is  also  a  somewhat  similar 
arrangement,  although  the  law  is  not  definite  enough  to  pre- 
vent it  from  being  easily  circumvented. 
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which  includes  a  review  of  mechanical  literature,  and  forty-eight  6x9  data 
sheets  filled  with  condensed  data  on  machine  design,  engineering  practice  and 
shop  work.  The  Foreign  Edition,  $3.00  a  year,  composes  the  same  matter 
as  the  Engineering.  RAILWAY  MACHINERY.  $2.00  a  year,  is  a  special  edition. 
Including  a  variety  of  matter  for  railway  shop  work— same  size  as  Engineering 
and  same  number  of  data  sheets. 


A  BRAKLE  ON  MACHINE  TOOL  DESIGN. 
In  speaking  a  few  months  ago  of  new  principles  in  machine 
tool  design  the  statement  was  made  that  nothing  startling 
is  being  brought  out  at  the  present  time.  It  would  have 
been  pertinent  in  that  statement  to  have  mentioned  that  some 
ideas  in  machine  tool  design,  which  are  being  held  back,  are 
held  back  because  they  are  ahead  of  their  time,  as  for  ex- 
ample, pneumatic  and  hydraulic  control.  That  fluid  control 
of  the  functions  of  turret  machinery,  for  example,  will  be  in 
use  in  the  not  remote  future  is  quite  probable;  at  the  present 
time,  however,  conditions  are  scarcely  ripe,  in  that  the  opera- 
tors and  responsible  mechanics  of  most  shops  are  not  edu- 
cated to  the  point  of  being  trusted  with  machinery  having 
radically  ilitferent  features  from  those  with  which  they  are 
quite  familiar.  The  toolroom  and  the  functional  system  of 
machine  shop  control  have  not  reached  the  general  develop- 
ment which  warrants  the  installation  of  machines  that  require 
a  much  greater  expertness  and  specialized  knowledge.  For 
example,  the  success  of  the  milling  machine,  we  all  know,  is 
dependent  on  the  state  of  the  toolroom.  Where  the  tool- 
room is  primitive  the  milling  machine  is  at  a  great  disad- 
vantage, but  where  it  is  up-to-date  the  milling  machine  is  the 
peer  and  probably  the  superior  of  any  other  tool  for 
rapid  machining  of  formed  surfaces.  So  it  will  be  with  the 
development  of  other  machines  having  specialized  and  highly 
efficient  features. 


A  PRIME  FACTOR  IN  BUSINESS  SUCCESS. 
During  the  closing  days  of  the  Centennial  Exposition  in 
1876,  a  young  machinist,  who  bore  a  name  which  has  since 
become  known  to  mechanics  and  engineers  the  world  oyer, 
was  busily  engaged  in  oiling  and  cleaning  an  exhibit  of  which 
he  had  charge.  An  older  man  who  had  been  looking  about 
the  building  for  some  time  stepped  into  the  enclosure  and  sat 
down  to  rest  a  few  minutes,  watching  our  friend  meanwhile 
as  he  put  his  machinery  in  order.  "Are  you  interested  in 
machine  tools?"  asked  the  young  man.  "Yes,"  the  other  re- 
plied.  "I   have   been   building   machinery   for  many   years.     I 

am  Mr.  ■ ,  and  that  is  our  exhibit  over  there  on  the 

further  aisle."  The  conversation  thus  started,  he  began  to 
question  the  young  man  as  to  his  training  and  present  posi- 
tion, and  his  plans  for  the  future.  Finally  he  said:  "I  am 
going  to  risk  giving  you  a  little  advice,  if  you   don't  mind. 


I  have  always  kept  before  me,  since  I  went  to  work  in  the 
shop  as  a  boy,  the  thought  that  to-day  I  would  do  better  than 
I  did  yesterday — would  approach  nearer,  by  a  step,  to  the 
best  possible.  Our  business  is  conducted  in  the  same  way. 
If  last  year  we  could  build  machinery  with  the  vital  dimen- 
sions correct  within  a  limit  of  one  thousandth  of  an  inch,  this 
year  we  will  hold  the  limit  do^sTi  to  one-half  of  a  thousandth'; 
next  year  we  will  do  better  still.  I  believe  that,  if  a  young 
man  keeps  some  such  idea  as  this  before  him,  and  is  con- 
stantly guided  by  it.  he  does  not  need  to  fear  that  he  will 
fail  in  making  an  honorable  name  and  place  for  himself  in 
the  world." 

Without  doubt  many  successful  businesses  have  been  built 
up  about  some  such  aspiration  in  the  thoughts  of  tlieir  foun- 
ders. But  who  can  travel  about  our  country,  visiting  the 
well-planned  and  well-equipped  shops  with  which  it  abounds, 
without  feeling  that  the  ruling  thought  in  many  of  them  is 
not  "Let  us  do  better  work  this  year  than  we  did  last."  but 
"Let  us  do  more  business  this  year  than  last,  and  make  a 
greater  profit  in  that  business  than  ever  before"?  There  is 
really  nothing  wrong  with  this  idea;  perhaps  it  is  the  only 
one  that  can  successfully  survive  in  this  year  1907;  the  hard- 
cash,  strictly  business  view-point  should,  in  fact,  never  be 
neglected.  But  in  the  long  run  a  strain  of  sturdy  idealism 
will  prove  an  important  factor  in  building  up  a  permanently 
successful  business.  The  firm  of  which  this  old-fashioned 
mechanic  was  a  member  is  still  selling  machinery,  and  more 
of  it  every  year,  and  seems  to  be  reaping  in  dollars  and  cents 
the  fruits  of  the  policy  followed  by  its  founders  many  years 

ago. 

*     *     -K 

THE  DISADVANTAGE  OP  TOO  MUCH 
SPECIALIZATION. 

In  these  days  when  so  much  has  been  said  about  specializa- 
tion and  about  the  necessity  for  any  young  man  in  the  tech- 
nical field  to  devote  himself  exclusively  to  a  certain  branch, 
it  may  be  well  to  accentuate  the  point  that  specialization  may 
be  carried  too  far.  The  man  who  becomes  too  one-sided  In 
his  work  may  be  useful  to  a  less  extent  than  he  would  have 
been,  had  he.  while  making  a  particular  study  of  a  special 
field,  devoted  some  time  to  broaden  his  intellect  in  various 
ways.  The  truly  great  men  of  this  as  well  as  former  ages 
are  men  who  have  not  confined  themselves  to  a  small  sphere 
of  usefulness.  It  is  true  that  it  will  not  do  to  divide  one's 
interests  between  too  many  things  at  a  lime.  Do  one  thing 
at  a  time  and  do  it  well,  but  do  not  think  that  the  time  has 
come  when  general  information  in  regard  to  all  the  things 
that  surround  us  in  life  is  useless  simply  because  it  is  not 
possible  to  become  a  master  of  all  the  arts.  Perhaps  on  the 
other  hand  there  never  was  a  time  when  the  man  with  a 
broad  view  had  a  greater  chance.  The  specialization  in  all 
lines  of  industry  has  limited  the  opportunities  for  the  devel- 
opment of  men  of  varied  experiences,  but  such  men  are  neces- 
sary for  the  executive  positions.  There  is  for  this  reason  a 
premium  on  the  sei-vices  of  the  man  who  has  been  able  to 
acquire  a  general,  even  if  limited,  knowledge  of  the  indus- 
tries, the  business,  and  other  conditions  outside  of  his  own 
branch.  And  because  such  knowledge  is  becoming  more  scarce, 
as  the  specialization  becomes  more  systematized,  there  is  all 
the  more  reason  for  not  being  deluded  by  the  general  outcry 
that  a  man  to  be  truly  successful  must  be  a  specialist. 

To  a  certain  limit  the  man  who  is  a  specialist,  and  nothing 
but  a  specialist,  is  more  successful  than  his  fellow  workers; 
but  this  is  in  the  secondary  positions  when  he  is  working  under 
the  guidance  of  n!en  who  can  supplement  his  lack  of  general 
development.  When  the  moment  comes  that  the  place  of 
managing  the  whole  concern  is  to  be  filled,  the  specialist  is 
left  where  he  is,  because  he  is  filling  his  present  place  so 
exceedingly  well,  and  the  man  who  never  was  thought  much 
of  where  but  one  of  his  many  faculties  came  into  play,  is  pro- 
moted to  the  place  where  he  can  give  full  sway  to  his  general 
knowledge  and  his  varied  interests.  And  the  specialist  who 
in  his  one-sidedness  thinks  that  he  was  the  person  logically 
fit  for  the  promotion  thinks  himself  badly  ignored  and  hl» 
ability  misunderstood;  he  does  not  realize  that  with  all  our 
specialization  the  "all  around  man"  still  holds  his  own. 
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new  fields,  and  the  office  boy  turns  out  the  designs  by  the  am 

ENTROPY.  of  a  set  of  formulas. 

The  designer  to  whom  you  refer  in  the  editorial  "Principles  „^  ^^,t-.  a  t- 
of  Rational  Design."  which  appeared  in  the  Engineering  Edi-  ALCOHOL,  KEROSENE  AND  GASOLINE  AS 
tion  of  the  February  issue,  evidently  believes  the  millennium  FUELS  FOR  AUTOMOBILES, 
to  be  sufficiently  near  at  hand  to  be  worth  talking  about.  The  Automobilists  who  have  been  looking  for  practical  testa 
cut  and  try  method  of  design  which  you  and  he  apparently  upon  which  to  base  definite  conclusions  on  the  use  of  dena- 
expect  to  see  done  away  with  has  been  a  mighty  safe,  though  tured  alcohol  as  a  satisfactory  fuel,  will  find  much  to  ap- 
slow,  process.  It  is  the  process  by  which  has  been  done  al-  predate  in  the  technical  report  just  compiled  by  the  official 
most  everything  that  has  been  done,  notable  exceptions  being  observers  who  accompanied  the  three  Maxwell  cars  in  their 
found  in  the  fields  of  chemistry  and  electricity,  where  theories  recent  comparative  fuel  test  run  from  New  York  to  Boston, 
based,  however,  on  the  results  of  cut  and  try  methods,  have  One  of  the  cars  used  gasoline,  one  kerosene,  and  the  other 
been  the  means  of  safely  predicting  the  existence  of  hitherto  denatured  alcohol.  Under  the  strenuous  conditions  in  which 
unknown  metals,  or  the  means  of  producing  designs  by  follow-  the  run  was  accomplished,  through  snow  and  over  bad  roads, 
ing  set  rules.  An  attempt  to  do  what  your  designer  suggests,  the  results  were  far  more  successful  than  had  been  expected, 
will  show  at  once  the  futility  of  attempting  to  fly  straight  at  The  main  object  of  the  test  was  to  demonstrate  that  a 
the  mark  in  the  present  state  of  mechanical  engineering.  A  modern  gasoline  car  can  be  run  successfully  on  alcohol  or 
few  elementary  things  are  well  understood.  The  action  of  kerosene,  if  necessary,  and  to  bring  out  the  relative  cost  of 
cams,  of  gears,  and  of  link  designs  is  easily  predicted,  and  operating  it  on  either  of  the  three  fuels.  But  the  greatest 
within  reasonable  limits  their  performance  under  severe  duty  interest  in  the  test  was  centered  in  the  showing  of  the  alcohol 
as  to  wear  and  continued  truth  of  action  is  assured,  but  when  car,  for  it  was  the  first  attempt  since  the  denatured  alcohol 
it  comes  to  a  choice,  say  of  whether  a  certain  motion  in  a  ma-  law  went  into  effect  to  make  a  long  distance  test  under  the 
chine  shall  be  obtained  by  one  form  of  cams  or  another  or  by  official  inspection  of  a  committee  of  experts.  The  total  dis- 
gears  or  link  work,  then  the  problem  becomes  one  which  may  tance  traveled  was  249  miles,  long  enough  to  allow  of  accurate 
permit  of  numerous  solutions,  any  one  of  which  may  best  suit  comparison  between  the  three  fuels.  The  power  developed  by 
a  certain  combination  of  other  parts  of  the  machine.  Thus  the  engine  using  alcohol  seemed  fully  equal  to  that  developed 
it  may  be  possible  to  get  a  large  number  of  different  combina-  when  it  was  run  with  gasoline,  and  the  pulling  qualities  of 
tions  of  elements  in  a  machine  for  producing  certain  definite  the  engine  when  its  speed  diminished  under  load  were  remark- 
results,  all  of  which  may  work  with  equal  efficiency.  I  have  able,  being  the  nearest  approach  to  a  steam  engine  that  the 
in  mind  just  now  a  certain  machine  in  the  design  and  evolu-  committee  of  inspection  had  so  far  observed.  This,  of  course, 
tion  of  which  1  have  had  a  hand.  It  is  used  to  fold  a  peculiar  depends  upon,  that  while  the  initial  pressure  obtained  from 
material  very  much  as  envelopes  are  folded.  After  the  folding,  alcohol  is  less  than  with  gasoline,  the  mean  effective  pressure 
the  finished  product  was  to  be  stamped  and  pressed.  The  ma-  is  greater.  Despite  the  fact  that  the  alcohol  machine  was 
chine  was  built  as  a  folder  with  a  light  press  attachment  as  the  most  heavily  loaded,  it  opened  its  way  through  the  snow 
a  subsidiary  part.  One  piece  in  five  minutes  was  all  that  we  and  kept  well  ahead  of  the  other  cars.  There  seemed  to  be 
ho|)ed  to  get.  Experience  with  this  machine  showed  that  it  nothing  lacking  in  power  and  speed.  The  kerosene  car,  too, 
could  be  run  several  times  as  fast  as  this,  but  that  if  we  did  showed  good  power  and  speed.  Because  of  the  lubricating 
so,  the  press  was  entirely  inadequate.  I  have  just  redesigned  qualities  of  kerosene  the  driver  was  able  to  run  his  car 
this  machine,  and  now  it  is  a  press  with  a  folder  attachment.  half  of  the  distance  without  the  use  of  lubricating  oil  in  the 
I  am  not  at  liberty  to  say  anything  definite  about  this  par-  cylinders.  On  account  of  its  low  cost  kerosene  would  no  doubt 
ticular  machine,  but  so  far  as  1  can  find  out  there  was  and  is  come  into  wide  use,  especially  for  commercial  work,  if  some 
no  published  data  on  which  I  could  have  based  my  conclu-  form  of  carbureter  were  introduced  that  would  thoroughly 
Bions  so  that  1  might  have  designed  a  better  machine  the  first  gasify  the  liquid.  Even  though  the  consumption  was  great, 
time.  There  was  neither  money  nor  time  to  do  any  experi-  on  account  of  the  low  cost  of  kerosene  it  was  the  cheapest  of 
menting  with  the  material.  The  machine  was  designed  on  the  three  fuels  used.  The  car  running  on  kerosene  averaged 
clear  horse  sense,  nothing  else.  The  second  machine  had  no  7.4  miles  per  gallon;  the  one  using  alcohol  6.13  miles,  and 
theory  in  its  make  up,  except  the  theory  that  if  the  first  the  one  using  gasoline  10.1  miles  per  gallon  of  fuel  used.  The 
one  would  do  the  work  with  an  occasional  breakdown,  the  following  table,  showing  the  cost  of  the  different  fuels  per 
second  would  stand  up  if  made  several  times  as  strong.  We  gallon,  and  cost  per  ton-mile  for  each  car,  gives  a  good  gen- 
are  up  to  the  limit  of  human  endurance  now  to  feed  the  ma-  eral  idea  of  the  comparative  value  of  the  different  fuels: 
•chine.     If  we  get  up  an  automatic  feeder  we  may  have  to  re-                                                                 Total  Con-     Total         Cost  of 

j„„.. .,.   e^        ....    _        ,  ..  rn-u      .ex  t_  ■  i  Cost  per    sumption,       Cost  of  Fuel  per 

design  it  for  still  greater  capacity.    The  first  machine  may  be  Weight.    Gallon.      Gallons.        Fuel.         Ton  Mile. 

said  to  have  been  designed  all  on  theory,  and  when  a  practical  Gasoline    2,270       $0.20         24.7.5  $4.95         $0.0169 

man  gets  going  on  theory  he  runs  wild.     When  you  come  to  Kerosene    2,520        0.13         33.75  4.39  0.0139 

think  of  it,  the  worst  lot  of  theory  that  you  can  strike  comes  Alcohol   2,750        0.37         40.75  15.07  0.0448 

from  hard-headed  practical  men  that  don't  know  a  sine  from  a  Fi'om  the  above  table  it  is  seen  that  alcohol  in  its  cost  per 

wooden    Indian.     They    have    their    practical    experience,    but  ton-mile  is  about  two  and  a  half  times  as  expensive  as  gaso- 

they  are  dead  sure  that  everything  that  looks  just  a  little  like  line,   and   over   three   times   as   expensive   as   kerosene   when 

a  wheelbarrow  runs   just  like  one,  wherein  they  are  just  as  "sed  in  the  gasoline  engine  of  the  present  day. 
apt  to  run  into  trouble  as  the  college  chap  that  says  it  is  a  *     *     * 

unicyele.  In  a  recently  issued  catalogue  on  high-speed  drills  the 
But  to  get  back  to  the  subject — when  there  is  such  a  fund  Cleveland  Twist  Drill  Co.  states  that  its  tests  and  observa- 
of  experimental  knowledge  at  hand  that  a  certain  set  design  tions  lead  to  the  conclusion  that  it  is  well  to  start  a  high- 
has  been  found  and  proven  by  long  use  to  be  reliable — for  in-  speed  drill  at  a  peripheral  speed  of  between  50  and  GO  feet 
stance  look  at  bicycles — then  the  day  of  the  designer  is  gone.  per  minute  (say  240  R.  P.  M.  for  a  %-inch  drill),  and  to  feed 
There  was  a  day  when  the  expert  bicycle  designer  was  at  a  from  0.005  to  0.010  inch  per  revolution  for  drills  over  JA  inch 
premium.  He  worked  by  horse  sense  too;  now  we  know  where  diameter.  Should  the  drill  be  running  too  fast  it  will  wear 
the  limits  are,  and  we  can  kave  a  good  designer  in  that  par-  away  at  the  corners  of  the  lips,  and  if  the  feed  is  too  great 
ticular  line  for  two  dollars  a  day,  unless  they  have  all  died  or  the  cutting  edges  will  break  or  chip.  When  used  in  steel  or 
got  into  other  lines  of  work;  or  better  still,  we  can  go  and  get  wrought  iron  the  drill  should  be  flooded  with  lubricant  or 
a  wheel  by  some  good  maker  and  change  one  or  two  dimen-  cutting  compound;  in  brass  use  paraffine  oil;  and  in  cast  iron 
sions  and  put  it  out  as  a  new  wheel.  Just  so  long  as  design  an  air  blast.  Spring  in  a  drilling  machine  is  very  likely  to 
is  uncertain,  the  skilled  designer,  the  man  who  knows  things  cause  broken  drills  when  the  point  breaks  through.  Hence 
mechanical,  can  draw  a  good  salary,  but  as  soon  as  a  de-  the  high  cost  of  high-speed  drills  makes  it  very  important 
sign  may  be  predicted,  so  that  there  is  only  one  design  to  suit  that  they  be  used  only  in  stiff,  rigid  machines. 
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CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OF  THE  MONTH. 


The  railway  mileage  of  any  country  may  be  considered  as  a 
fair  indication  of  its  growth.  That  China  is  rapidly  develop- 
ing along  the  lines  of  western  civilization  is  evident  from  the 
fact  that  the  country  now  has  9,000  miles  of  railway  in  opera- 
tion or  under  construction.  According  to  the  Raihcay  Age, 
the  Chinese  Imperial  Railways,  526  miles,  paid  20  per  cent  on 
the  capital  outlay. 


A  1,000  H.  P.  steam  turbine  installed  in  the  locomotive 
works  of  J.  A.  Maffei,  Munich,  Bavarfa,  by  Melms  &  Pfennin- 
ger.  G.  m.  b.  H.  of  Munich,  was  tested  by  Prof.  Schroeter.  At 
24.59  R.P.M.  and  a  load  of  500  K.W.  it  showed  a  steam  con- 
sumption of  17.1  pounds  per  kilowatt  hour.  The  steam  press- 
ure was  176  pounds  gage  and  the  steam  temperature  was  319.4 
degrees  Centigrade.  The  design  of  the  turbine  Is  a  combina- 
tion of  the  impulse  and  reaction  types. 


According  to  the  Scientific  A>nerican.  Germany  is  at  the 
present  time  the  leading  country  in  the  manufacturing  and 
use  of  alcohol  for  light  and  power.  Potatoes  are  the  chief 
source  from  which  alcohol  is  produced.  One-eighth  of  all  the 
tillable  land  in  Germany  is  planted  with  potatoes  and  the 
yield  is  valued  at  $60  per  acre.  Nearly  half  of  the  whole  crop 
is  used  in  the  manufacture  of  alcohol  and  starch.  In  France 
alcohol  for  manufacturing  purposes  is  made  chiefly  from  mo- 
lasses and  sugar  beets. 


According  to  The  Locomotive,  the  total  number  of  boiler 
explosions  in  1906  was  431,  which  is  19  fewer  than  were  re- 
corded for  1905.  There  were  450  in  1905,  391  In  1904,  and  3S3 
in  1903.  The  number  of  persons  killed  in  1906  was  235, 
against  3S3  in  1905,  220  in  1904,  and  293  in  1903;  the  number 
of  persons  injured  in  1906  was  467,  against  585  in  1905,  394 
in  1904.  and  522  in  1903.  The  average  number  of  persons 
killed,  per  explosion,  during  1906,  was  0.545,  and  the  average 
number  of  persons  injured,  per  explosion,  was  1.083. 


Initial  shipments  of  denatured  alcohol  have  been  made  from 
distilleries  in  Peoria,  111.,  being  quoted  at  31  cents  per  gallon, 
which  will  amount  to  about  36  to  37  cents  in  New  York.  The 
denatured  alcohol  bill  having  been  in  force  only  three  months 
has  had  a  remarkable  influence  on  the  price  of  wood  alcohol, 
this  latter  having,  according  to  the  reports  of  the  Department 
of  Commerce  and  Labor,  dropped  from  75  to  45  cents.  Evi- 
dently there  must  have  been  more  or  less  of  a  monopoly  in 
the  manufacture  of  wood  alcohol,  when  competition  has  been 
able  to  cut  the  price  nearly  in  half  within  so  short  a  time. 


The  speed  of  battleships  will  probably  be  subject  to  less 
variation  than  any  other  characteristic  in  the  future.  The 
speed  of  modern  types  of  hulls  may  be  represented  very  accu- 
rately by  the  formula: 

"IhTp. 

S  =  6.35  .     

N    Di 

where  S  is  the  speed  in  knots,  H.  P.  is  the  horsepower  of  the 
engines,  and  D  is  the  displacement  in  tons.  Designers  seem 
at  present  to  be  of  the  opinion  that  the  best  results  are  ob- 
tained in  the  matter  of  all-around  fighting  efficiency  by  allow- 
ing 1  horsepower  for  each  ton  of  displacement. — Forrest  E. 
CardulJo  in  Scientific  American. 


During  the  months  of  August  aijd  September,  this  year, 
there  will  be  held  at  Amsterdam,  Holland,  an  international 
exhibition  of  machinery,  machine  tools  and  motors  of  various 
kinds.  The  exhibit  Is  held  under  the  auspices  of  the  Society 
for  the  Advancement  of  Industry  and  is  supported  by  the 
Dutch  government  and  the  city  of  Amsterdam.  The  exhibits 
are  to  be  exempt  from  Import  duty.  As  Holland  is  a  low- 
tariff  country  and  with  no  important  mechanical  industry  of 
her  own,  it  seems  as  if  this  exhibit  might  offer  a  fair  oppor- 


tunity for  foreign  firms  to  introduce  their  goods  in  the  Dutch 
market.  Intending  exhibitors  are  asked  to  communicate  with 
Mr.  T.  M.  Massls,  Heerengracht  357,  Amsterdam. 


The  wireless  electric  current  transmission  is  now  claimed 
to  have  made  possible  the  production  of  electric  light  at  a. 
distance  from  the  source  of  electrical  energy.  It  is  said  that 
the  Danish  inventor,  Valdemar  Poulsen,  who  is  well-known 
for  his  development  of  wireless  telegraphy,  has  demonstrated 
before  an  audience  of  English  scientists  the  possibility  of 
wireless  electric  light.  It  is  likely  that  some  of  the  startling 
news  in  relation  to  the  possibility  of  wireless  transmission  of 
electric  current  must  be  accepted  with  reservation,  but  there 
is  no  doubt  that  the  developments  of  this  branch  of  the  elec- 
tric science  will  prove  to  be  one  of  the  most  important  and, 
we  might  say,  most  wonderful. 


After  a  long  time  of  laborious  research  and  experiments, 
two  Belgians,  Jlonge  and  Arzano  have  succeeded  in  perfecting 
a  process  by  which  they  are  enabled  to  metallize  objects  of 
very  fragile  nature,  such  as,  for  instance,  fine  laces,  or  a  rose 
in  full  bloom.  They  ha"ve  established  a  factory  at  17  Rue 
d'Irland  Saint  GUles,  Brussels,  with  the  object  of  placing 
finely  finished  metallized  objects  on  the  market,  in  every  par- 
ticular equal  to.  but  at  one-eighth  the  cost  of,  cast  bronze.  The 
process  permits  of  perfectly  duplicating  the  incomparable 
forms  nature  gives  to  her  products,  such  as  flowers,  leaves, 
fruits,  etc.  The  articles  to  be  metallized  are  retained  In  a 
bath  form  24  to  72  hours,  and  the  finished  articles  appear 
to  be  made  out  of  solid  bronze. 


According  to  the  Cologne  Gazette  a  new  ocean  liner  will 
soon  be  built  for  the  Hamburg-American  Steamship  Co.  in  the 
yards  of  Harland  &  Wolff  at  Belfast,  Ireland.  The  new  vessel 
is  to  be  called  the  "Europa."  and  is  expected  to  be  launched  in 
190S.  She  will  have  luxurious  passenger  accommodations,  in- 
cluding Turkish  baths,  elevators,  a  tennis  court  on  the  prome- 
nade deck,  and  a  swimming  tank,  75  x  25  feet.  There  will  be 
accommodations  for  550  first-class  passengers,  350  second-class, 
1,000  third-class,  and  2,300  steerage.  With  the  500  men  re- 
quired for  the  crew,  the  vessel  will  carry  4,700  persons,  the 
largest  of  any  of  the  transatlantic  liners.  The  new  vessel  will 
have  a  speed  of  19  knots,  a  displacement  of  42,000  tons,  a 
length  of  750  feet,  and  a  beam  of  SO  feet. 


The  Metropolitan  Life  Insurance  Co.,  New  York,  has  an- 
nounced its  plan  for  a  50-story  tower  which  will  rise  690  feet 
from  the  foundation.  It  will  be  built  in  completion  of  its 
marble  office  building  covering  the  block  between  Madison  and 
Fourth  Avenues  and  23d  and  24th  Streets.  It  will  be  five 
stories  higher  than  the  Singer  Building  tower  now  in  process 
of  construction.  The  tower  will  have  75  feet  frontage  on  Madi- 
son Avenue  and  85  feet  on  24th  Street.  The  height  above  the 
sidewalk  will  be  658  feet.  A  huge  clock  face  will  be  a  feature 
of  the  tower  at  a  height  of  346  feet  above  the  sidewalk.  The 
dial  will  be  25  feet  in  diameter  and  the  hands  12  feet  long. 
Six  express  elevators  will  be  Installed  in  the  tower,  four  of 
which  will  terminate  at  the  42d  story. 

Japan  Is  immensely  rich  in  water  power,  the  aggregate  of 
which  is  estimated  at  some  1.000.000  horsepower.  More  than 
a  hundred  smaller  waterpower  installations  are  already  In 
existence,  and  some  very  important  ones  are  being  constructed. 
Among  the  latter  is  a  power  station  for  Kioto,  with  a  canal 
of  7  miles  in  length,  and  a  fall  of  110  feet.  The  capacity  of 
this  station  will  be  4,400  horsepower.  The  power  station  for 
Tokic,  on  the  Tamagava  River,  will  have  20,000-kilowatt  trans- 
mission, with  a  40.000-voU  tension,  over  a  distance  of  rather 
more  than  25  miles.  Another  large  station  will  be  placed  be- 
tween Kioto  and  Osaka,  which  towns  lie  at  a  distance  of 
about  40  miles,  and  this  installation  is  calculated  at  32.000 
kilowatts.  Japanese  enterprise  has  also  brought  some  water- 
power  Installations  into  Korea. — Engineering. 
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The  manufacturers  of  an  English  motor  car,  known  as  the 
Siddeley,  have  introduced  a  substitute  for  the  pneumatic  tire. 
Although  it  is  doubtful  whether  the  new  introduction  alto- 
gether solves  the  difficulty  due  to  the  liability  of  puncture  of 
the  ordinary  tire,  there  is  no  question  that  the  new  tire  acts 
as  an  excellent  compromise,  and  at  the  demonstration  given 
in  London  some  extraordinary  results  were  obtained.  The 
new  tire  is  known  as  the  elastes  tire,  and  has  derived  its 
name  from  a  solution  called  elastes,  which  consists  of  glue, 
glycerine  and  chromic  salts  mixed  at  a  high  temperature.  This 
mass  injected  into  the  inner  tubes  used  with  the  covers  of 
ordinary  pneumatic  tires  solidifies  in  a  few  days  into  a  soft 
rubber,  rendering  the  combination  a  soft  cushion  tire  fit  to 
combat  roads  of  all  conditions.  The  advantages  claimed  for 
"elastes"  filled  tires  are  entire  immunity  from  puncture, 
longer  life  of  covers,  and  ultimate  saving  in  running  cost.  It 
is  calculated  that  a  set  of  elastes  tires  will  run  for  at  least 
10,000  miles  fitted  to  a  24  horsepower  car.  The  experiments 
prove  that  half  the  price  of  tires  can  be  saved  through  the 
use  of  "elastes."  From  this  it  would  appear  that  a  decided 
step  has  been  taken  toward  a  perfect  type  of  tire. 


Assuming  the  steam  consumption  of  the  turbines  of  the  new 
Cunard  steamship  Lvsitania  to  average  15  pounds  per  horse- 
power-hour when  the  turbines  are  developing  65,000  H.P.,  it 
has  been  calculated  that  the  boilers  will  have  to  evaporate 
each  hour  435  tons  of  water,  which  would  call  for  the  con- 
sumption of  50  tons  of  coal  per  hour,  or  1,200  tons  per  day. 
As  the  turbine  requires  for  economical  working  a  high  vacuum 
It  is  assumed  that  the  condensers  will  call  for  about  50  pounds 
of  circulating  water  for  each  pound  of  steam  condensed.  This 
means  an  hourly  passage  of  21,750  tons  through  the  circulat- 
ing pumps,  or  522,000  tons  per  day.  Each  pound  of  coal  con- 
sumed will  require  the  passage  through  the  furnaces  of  14 
pounds  of  air,  making  a  total  of  700  tons  per  hour,  or  16,800 
tons  per  day.  This  is  equivalent  to  21,000,000  cubic  feet  of 
free  air  per  hour.  With  the  average  trip  estimated  at  five 
days  it  will  be  seen  that  the  coal  consumed  will  amount  to 
6,000  tons.  The  water  evaporated  will  total  52,200  tons.  The 
work  of  the  circulating  pumps  will  be  represented  by  the 
passage  through  the  condensers  of  2,610,000  tons  of  water,  or 
60  times  the  entire  weight  of  the  ship  and  contents.  The  air 
required  for  the  furnaces  will  be  84,000  tons. — Iron  Age. 


Denatured  or  industrial  aloohol  is  sold  by  the  Swiss  gov- 
ernment at  cost — about  25  cents  per  gallon.  There  are  two 
methods  of  denaturizing  the  alcohol,  the  complete  and  the  in- 
complete. The  complete  method  is  applied  to  spirits  which 
are  to  be  used  for  heat,  light,  and  power  purposes.  This  alco- 
hol is  fully  denatured;  pyridin  is  used  as  a  base.  Incomplete 
denaturization  prevents  the  alcohol  from  being  used  as  a  bev- 
erage, but  does  not  destroy  its  properties  for  special  uses. 
The  process  of  denaturizing  varies  according  to  its  intended 
use.  To  each  100  parts  absolute  alcohol  the  following  sub- 
stances are  added:  (1)  For  vinegar:  5  parts  absolute  acetic 
acid  mixed  with  at  least  200  parts  water.  Wine  or  beer  may 
be  substituted  for  the  water.  (2)  For  varnish,  polishes,  etc.: 
2  parts  wood  alcohol  and  2  parts  benzine,  or  %  part  turpen- 
tine oil,  or  5  parts  wood  alcohol,  or  4.4  pounds  shellac,  or  4.4 
pounds  copal  rosin,  or  1.1  pound  camphor.  Camphor  may  be 
used  only  by  firms  using  the  finished  product  in  their  own 
factories  exclusively.  (3)  For  paints  and  colors:  10  parts  sul- 
phuric ether,  or  1  part  benzol,  or  1  part  coal-tar  oil,  or  %  part 
turpentine  oil,  or  25  grammes  bone  oil,  or  25  grammes  aniline 
blue  (or  eosin,  or  violet,  or  fluorescin),  or  100  grammes 
naphthaline,  or  4.4  pounds  technically  pure  methyl  alcohol, 
or  1.1  pound  camphor. 


of  more  or  less  constant  service  shows  the  following  results: 
The  general  condition  of  the  machine  was  found  to  be  as 
good  as  it  was  at  the  start;  no  blades  were  found  missing; 
the  blades  were  in  excellent  condition,  although  a  slight  sur- 
face oxidation  v.as  noticed,  due  to  condensed  steam  remain- 
ing in  the  cylinder  while  the  machines  were  out  of  commis- 
sion; the  bearings  showed  no  wear;  nor  was  there  any  wear 
on  the  shaft;  in  fact,  the  original  marks  of  the  scraper  tools 
were  plainly  visible  over  the  entire  wearing  surface  of  the 
bearings,  which  proves  that  the  rotating  element  is  supported 
on  oil  films;  the  governing  mechanism  was  perfect,  with  the 
exception  of  two  inexpensive  knife  edges,  which  were  re- 
placed; lost  motion  had  not  developed  in  this  device,  and  the 
governing  was  as  positive  and  sensitive  as  when  first  installed. 
The  whole  plant  referred  to  has  been  running  for  a  year 
with  twenty -four  hours'  service;  no  troubles  of  serious  nature 
have  arisen,  and  practically  no  repairs  have  been  necessary 
excepting  of  a  minor  character.  Once  one  of  the  bearings  ran 
warm,  but  this  was  due  to  shortage  of  oil  in  the  lubricating 
system.  A  copper  expansion  joint  located  on  one  of  the  equal- 
izing pipes  fractured,  but  no  trouble  resulted,  and  it  was  re- 
placed by  another.  These  facts  being  taken  into  consideration, 
it  is  the  opinion  of  Mr.  Josselyn,  the  vice-president  and  man- 
ager of  the  operating  department  of  the  Baltimore  Power 
Company,  that  from  an  operating  standpoint  the  steam  tur- 
bine has  proven  eminently  successful  for  central  station  serv- 
ice. 


CONDITION  OF  STEAM  TURBINE  AFTER  LONG  TIME 
OF  SERVICE. 

Power,  December.  1906. 

After  eleven  months'  run  a  turbine  In  the  power  station  of 
the  Baltimore  Power  Company  was  dismantled  for  the  purpose 
of  Inspection.    A  thorough  examination  after  so  long  a  time 


MAKING  ALCOHOL  FROM  SAWDUST. 
The  Engineer,  Chicago. 

Wood  alcohol  is  made  by  the  dry  distillation  of  wood,  that 
is,  by  heating  wood  in  the  absence  of  air,  under  which  con- 
dition vapors  are  given  off  and  charcoal  left  behind.  The  vap- 
ors are  then  cooled  and  condensed  to  a  liquid,  which  is  separ- 
ated into  its  constituents,  one  of  which  is  wood  alcohol.  Some 
50  years  ago  a  chemist  discovered  that  by  boiling  sawdust 
for  a  long  time  in  a  fairly  strong  acid,  it  produced  a  sugar 
which  could  be  fermented  to  ethyl  alcohol.  The  yield  he 
obtained,  however,  was  too  small  to  make  the  process  of  any 
commercial  value.  The  first  process  to  have  even  a  vestige 
of  commercial  value  was  that  of  Simonson,  a  Swedish  chemist, 
who  proposed  to  treat  the  sawdust  in  three  times  its  weight 
cf  strong  sulphuric  acid  at  a  high  temperature  and  pressure. 
Even  this  method,  however,  was  difficult  and  expensive  and 
did  not  give  a  good  yield  of  alcohol.  A  number  of  patents 
were  issued  which  were  merely  variations  of  this  process, 
among  them  being  that  of  Classen,  a  German  chemist,  who 
treated  the  sawdust  with  strong  acid  and  afterward  submitted 
it  to  hydraulic  pressure.  Not  satisfied,  however,  he  went  on, 
gradually  perfecting  a  method,  and  finally  about  three  years 
ago  he  patented  a  process  which  is  now  in  successful  opera- 
tion in  this  country. 

The  process  is,  shortly,  as  follows:  Sawdust,  or  wood  waste, 
in  pieces  jp  to  the  size  of  a  lead  pencil  is  dampened  and 
placed  in  a  large  cylinder  which  is  lined  with  lead  so  as  to 
resist  the  action  of  the  acid  used  during  the  process.  Sul- 
phuric acid  is  then  introduced  in  the  proportion  of  one  part  3 
per  cent  sulphuric  acid  to  three  parts  of  wet  sawdust.  The 
cylinder  is  revolved  in  order  to  thoroughly  mix  the  contents, 
which  are  rapidly  heated  up  to  300  degrees  F.  The  mass  is 
kept  at  this  temperature  and  under  pressure  for  an  hour. 
Then  the  steam  and  acid  are  blown  off,  and  the  acid  is  saved 
to  be  used  again.  The  sawdust  is  thoroughly  washed  with 
water  in  order  to  abstract  all  sugar  which  has  been  formed. 
This  solution  is  then  treated  with  lime  to  neutralize  the  small 
amount  of  acid  it  contains  and  heat  Is  added.  Fermentation 
begins  almost  immediately  and  is  practically  complete  after 
8  hours.  After  the  fermentation  is  complete,  the  liquor  is 
distilled  and  the  alcohol  purified  in  exactly  the  same  manner 
as  the  alcohol  from  corn,  and  the  resulting  product  is  ethyl 
alcohol,  differing  in  no  way  from  the  best  grade  of  ethyl  alco- 
hol produced  from  grain,  potatoes  or  molasses.  The  yield  is 
excellent,  amounting  to  25  gallons  of  absolute  alcohol  per  ton 
of  wood,  and  this  value  is  about  the  same  for  all  available 
woods. 
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GOVERNING  DEVICE  FOR  INTERNAL  COMBUSTION 

ENGINES. 

The  Mechanical  Engineer. 

This  method  of  governing  internal  combustion  engines, 
named  after  its  inventor,  A.  R.  Bellamy,  of  Stockport,  Eng- 
land, is  founded  on  the  well-known  method  of  the  interposi- 
tion of  a  wedge-shaped  block  between  the  valve  stem  and  the 
lever  actuating  the  valve. 

As  seen  from  the  cut.  a  small  lever  A,  which  is  oscillated 
by  a  connecting-rod  B  and  crank  or  other  mechanical  device 
through  the  medium  of  a  cam  on  the  side  shaft  C.  is  fitted  to 
a  pivot.  Between  the  free  end  of  this  pivoted  lever  A  and  the 
stem  D  of  the  valve  admitting  explosive  mixture  to  the  engine, 
is  disposed  a  wedge-shaped  or  inclined  block  E  interposed  in 
such  a  manner  that  the  pivoted  lever  acting  on  the  wedge- 
shaped  block  brings  the  face  of  the  same  into  contact  with 
the  stem  of  the  mixture  valve,  thus  opening  the  valve  against 
the  action  of  the  spring  F  on  each  oscillation  of  the  lever  A. 
A  compression  spring  G  may  be  employed  to  maintain  the 
wedge  or  inclined  block  E  always  in  contact  with  the  lever  A. 
The  inclined  block  E  is  pivoted  to  a  spindle  or  rod  H  con- 
nected to  a  lever  I.  This  lever  I  is  secured  to  a  rod  L 
mounted  in  suitable  bearings.  To  the  rod  L  are  also  con- 
nected levers  K.  which  are  actuated  by  the  governor  of  the 
engine.    The  oscillating  movement  of  the  levers  I  and  K.  indi- 


Goveming  Device  for  Internal  Combustion  Engines. 

cated  by  light  center  lines  in  the  cut.  in  answer  to  the  calls 
of  the  governor,  reciprocates  the  rod  H  and  causes  the  wedge- 
shaped  block  E  to  be  correspondingly  moved  laterally  between 
the  end  of  the  pivoted  lever  A  and  the  stem  D  of  the  mixture 
valve.  ^Tien  the  load  on  the  engine  is  light  the  levers  /  and  K 
move  the  thinner  end  of  the  wedge  E  above  the  point  of  the 
stem  D  of  the  mixture  valve,  leaving  a  gap  between  the  wedge 
and  the  valve  stem.  The  pivoted  lever  A  therefore  oscillates 
the  wedgei?  some  little  distance  before  the  inclined  wedge  can 
ccme  into  contact  with  the  valve  stem  73.  and  the  mixture 
valve  is  opened  to  its  smallest  extent.  This  opening  of  the 
mixture  valve  is  gradually  increased  to  a  maximum  as  the 
governor  slides  the  inclined  wedge  until  the  thickest  part  of 
the  wedge  comes  into  contact  with  the  valve  stem.  When  the 
wedge  E  is  pulled  right  away  from  between  the  valve  stem 
and  the  oscillating  lever,  such  as  would  happen  if  the  engine 
"raced"  or  "ran  away."  the  lever  A  would  be  incapable  of  open- 
ing the  mixture  valve  at  all,  thus  cutting  off  entirely  admis- 
sion of  explosive  mixture  to  the  engine. 


the  present  time  reconstructing  the  eight-story  steel  frame 
Mutual  Life  building  in  San  Francisco.  He  believes  that 
there  is  no  reason  to  fear  structural  damage  in  tall  buildings 
in  San  Francisco  or  any  other  city  by  an  earthquake  as  se- 
vere as  that  of  April  18,  1906,  provided  the  buildings  are 
properly  designed  and  constructed.  The  Mutual  Life  build- 
ing which,  though  only  eight  stcries.  is  taller  than  the  aver- 
age ten-story  building,  was  built  thirteen  years  ago  on  made 
ground,  and  passed  through  the  earthquake  without  a  struc- 
tural blemish.  However,  the  subsequent  fire  damaged  it  to 
such  an  extent  as  to  necessitate  the  removal  and  reconstruc- 
tion of  the  upper  six  stories.  This  gave  the  contractor  an  un- 
usual opportunity  to  investigate  the  condition  of  a  modern 
structural  steel  building  which  had  been  subjected  to  an  earth- 
quake shock  and  afterwards  to  a  severe  fire.  The  result  of 
his  investigation  is  given  as  follows: 

1.  A  steel  frame,  properly  painted  and  buried  in  masonry, 
will  not  rust  enough  in  thirteen  years  to  affect  its  strength 
any  measurable  amount. 

2.  The  better  the  steel  is  coated  with  mortar  the  less  it 
will  rust. 

3.  Portland  cement  is  better  than  lime  mortar  for  imbed- 
ding steel  to  prevent  it  from  rusting. 

4.  Unpainted  iron  rods  buried  in  mortar  composed  of  lime 
and  a  large  proportion  of  Portland  cement,  rust  very  little, 
certainly  not  enough  to  impair  their  strength. 

5.  Columns  should  be  of  such  cross  section  that  they  can 
be  thoroughly  imbedded  in  Portland  cement,  avoiding  a  hol- 
low column  unless  latticed  and  filled  with  verj-  soft  concrete. 

6.  Wherever  possible,  preference  should  be  given  to  those 
shapes  of  steel  that  present  the  least  surface  to  the  action  of 
rust. 

7.  If  steel  is  not  thoroughly  cleaned  from  rust  before  it  is 
paintsd,  the  paint  will  not  greatly  retard  the  progress  of  the 
rust. 

8.  It  is  much  easier  to  cover  steel  thoroughly  with  con- 
crete than  with  brick  masonry.  If  brick  masonry  is  to  he 
used  the  bricklayer  should  thoroughly  plaster  the  steel  work 
ahead  of  the  brick  work. 

9.  The  quality  of  the  paint  used,  though  important,  is  not 
so  important  as  surrounding  every  part  of  the  steel  with 
Portland  cement. 

10.  Interior  columns  do  not  rust  as  much  as  exterior  col- 
umns. 

11.  Cinder  concrete  does  not  injure  to  the  slightest  de- 
gree a  steel  fioor  beam  that  has  been  painted. 

12.  Xo  pipes  or  wires  should  ever  be  placed  behind  fire- 
proofing,  as  they  will  buckle  with  the  heat  and  push  off  the 
fireproofing. 

13.  This  building  probably  could  have  been  saved  intact  if 
it  had  had  fireproof  exterior  door  and  window-frame  with 
wire  glass  and  an  emergency  water  tank  on  the  roof. 

14.  Terra  cotta  blocks  are  not  as  good  as  concrete  for 
fireproofing  interior  columns.  Bor  do  they  protect  the  steel 
from  rusting  as  well  as  does  Portland  cement  concrete. 

15.  Neither  marble  nor  any  of  the  well-known  kinds  of 
plaster  will  withstand  heat.  There  is  a  great  demand  for 
some  durable  material  that  can  be  worked  as  easily  as  can 
wood  or  plaster,  but  which  will  resist  great  temperature. 


CONCLUSIONS  AS  TO   THE   STABILITY  OF  STEEL  FRAME 
BUILDINGS. 

Some  interesting  conclusions  on  the  stability  of  tall  steel 
frame  buildings  have  been  made  public  by  Mr.  Frank  B.  Gil- 
breth.  a  well-known  contractor  of  New  York  City,  who  is  at 


EFFECT  OF  DURATION  OF  STRESS  ON  STRENGTH  AND 

STIFFNESS  OF  W^OOD. 

Trade  Bulletin   10,  Forest  Service.  United  States   Department 

of  Agriculture. 

It  has  been  established  that  a  wooden  beam  which  for  a 
short  period  will  sustain  safely  a  certain  load,  may  break 
eventually  if  the  load  remains.  For  instance,  wooden  beams 
have  been  known  to  break  after  fifteen  months  under  a  con- 
stant load  of  but  60  per  cent  of  that  required  to  break  them  in 
an  ordinary  short  test.  There  is  but  little  definite  and  sys- 
tematic knowledge  of  the  influence  of  the  time  element  on  the 
behavior  of  wood  under  stress. 

This  relation  of  the  duration  of  stress  to  the  strength  and 
stiitness  of  wood  is  new  being  studied  by  the  Forest  Service 
at  its  timber-testing  stations  at  Yale  and  Purdue  universities. 
The  investigation  will  determine  the  effect  of  a  constant 
load  on  strength,  the  effect  of  impact  load  or  sudden  shock, 
the  effect  of  different  speeds  of  the  testing  machine  used  in 
the  ordinary  tests  of  timber  under  gradually  increasing  load, 
and  the  effect  of  long-continued  vibration. 

To  determine  the  effect  of  constant  load  on  the  strength  of 
wood,  a  special  apparatus  has  been  devised  by  which  tests  on 
a  series  of  five  beams  may  be  carried  on  simultaneously.  These 
beams  are  2x2  inches  in  section  and  36  inches  in  length,  each 
under  a  different  load.     Their  deflections  and  breaking  points 
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are  automatically  recorded  upon  a  drum  which  requires  thirty 
days  for  one  rotation.  The  results  of  these  tests  extending 
over  long  periods  of  time  may  be  compared  with  those  on  ordi- 
nary testing  machines,  and  in  this  way  safe  constants,  or 
"dead"  loads,  for  certain  timbers  may  be  determined  as  to 
breaking  strength  or  limited  deflections. 

The  experiments  of  the  Forest  Service  show  that  the  effects 
of  impact  and  gradually  applied  loads  are  different,  provided 
that  the  stress  applied  by  either  method  Is  within  the  elastic 
limit  of  the  piece  under  test.  For  example,  a  stick  will  bend 
twice  as  far  without  showing  loss  of  elasticity  under  impact, 
or  when  the  load  is  applied  by  a  blow,  as.  it  will  under  the 
gradually  Increasing  pressure  ordinarily  used  in  testing. 
These  experiments  are  being  extended  to  determine  the  gen- 
eral relations  between  strength  under  impact  and  gradual 
loads. 

Bending  and  compression  tests  to  determine  the  effect  of  the 
speed  of  application  of  load  on  the  strength  and  stiffness  of 
wood  have  already  been  made  at  the  Yale  laboratory.  The 
bending  tests  were  made  at  speeds  of  deflection  varying  from 
2.3  inches  per  minute  to  0.0045,  and  required  from  twenty  sec- 
onds to  six  hours  for  each  test.  The  woods  used  were  long 
leaf  pine,  red  spruce,  and  chestnut,  both  soaked  and  kiln  dried. 
From  the  results  are  obtained  comparable  records  for  differ- 
ence in  speeds  in  application  of  load.  A  multiplication  of  the 
results  of  any  test  at  any  speed  by  the  proper  reduction  factor, 
derived  from  these  experiments  will  give  equivalent  values  at 
standard  speed.  The  tests  also  show  concretely  the  variation 
of  strength  due  to  variations  of  speed  liable  to  occur  during 
the  test  itself.  The  results  plotted  on  cross-section  paper  give 
a  remarkably  even  curve  as  an  expression  of  the  relation  of 
strength  to  speed  of  application  of  load,  and  show  much  greater 
strength  at  the  higher  speeds.  A  numerical  expression  of  the 
law,  averaging  all  species,  both  wet  and  kiln-dry,  gives  the 
following  table,  which  shows  the  increase  in  strength  with 
the  increase  of  speed  of  test: 


Minutes  to  Move 

CrosShend  one  inch. 

900 

350 

150 

40 

5 


. Ratios  of  Ultimate  Strength. — 

Compression.  Bending. 

100  100 

100.8  100.9 
102.3  107.3 

106.9  110.1 
113.8  11S.7 


The  first  column,  whi^h  gives  the  number  of  minutes  re- 
quired to  move  the  crosshead  of  the  testing  machine  over  the 
space  of  one  inch  is  the  reciprocal  of  speed.  The  second  and 
third  columns  give  the  effect  of  this  increase  of  speed  upon 
compression  and  bending,  respectively,  and  show  that  strength 
increases  with  speed.  The  strength  at  the  lowest  speed  is 
arbitrarily  fixed  at  100  as  a  convenient  basis  for  comparison. 
The  ordinary  bending-test  speed  for  small  specimens  is  one- 
tenth  inch  per  minute,  or,  reciprocally,  ten  minutes  are 
required  to  move  the  crosshead  one  inch. 

It  is  common  belief  among  polemen  that  the  continual 
vibrations,  to  which  telephone  poles  are  subjected,  take  the 
life  out  of  the  wood  and  render  it  brash  and  weak.  Nothing 
is  definitely  known  as  to  the  truth  or  falsity  of  this  idea. 
Tests  will  be  undertaken  to  determine  the  effect  of  constant 
vibration  on  the  strength  of  wood. 


A  RAPID  CURRENT  HOT  WATER  HEATING  SYSTEM. 
Engineering  News 

A  rapid-current  heating  system  has  the  advantage  that  small 
pipe  may  be  used  with  consequent  lower  cost  in  constructing 
the  pipe  circuits  as  compared  with  ordinary  warm-water 
heating  systems.  Such  a  system  has  recently  come  into  ex- 
tensive use  in  Germany  and  England,  and  is  known  as  the 
Briickner  system,  after  its  inventor.  The  rapid  circulation  of 
the  water  is  produced  by  a  short  length  of  pipe  in  which 
steam  separation  and  emulsion  take  place. 

Referring  to  the  cut.  E  represents  the  boiler,  R  the  regula- 
tor, A  a  closed  expansion  tank.  A'  an  open  safety  tank,  T  the 
condenser  and  F  the  draft  regulator.  The  boiler  is  in  direct 
communication  with  the  safety  tank  A'  through  the  return 
pipe  No.  4.  Thus  the  system  is  of  the  open  warm-water  type. 
When  the  temperature  of  the  water  leaving  the  boiler  rises 
above  the  boiling  point,  vaporization  begins  In  pipe  No.  1,  steaa 
bubbles  are  formed  in  the  rising  pipe,  and  the  flow  to  the  ex- 


pansion tank  A  is  composed  of  a  mixture  of  water  and  steam, 
the  specific  gravity  of  which  is  much  less  than  that  of  water 
alone.  In  expansion  tank  A  the  steam  bubbles  rise  to  the  sur- 
face of  the  water,  and  the  pressure  forces  them  through  the 
pipe  at  the  top  of  the  expansion  tank  to  the  condenser,  while 
the  heated  water  containing  no  steam,  finds  its  way  to  the 
radiators  through  pipe  No,  2, 

Disregarding  the  difference  in  specific  gravity  between  the- 
water  columns  in  pipes  1  and  4,  and  2  and  3,  it  follows  that 
the  circulation  power,  or  motive  force,  obtained  depends  en- 
tirely upon  how  much  the  total  weight  has  been  reduced  by 
the  length  of  the  column  of  mixed  steam  and  water,  i.  e.,  by 
the  specific  gravity  of  the  emulsion  column  o,  if  we  assume 
that    separation    begins,    under    normal    conditions,    near    the 


Rapid  Current  Hot  Water  HeaUng  System. 

lower  edge  of  the  regulator  and  that  the  rising  pipe  enters 
the  expansion  tank  A  just  above  its  bottom.  In  the  Briickner 
system,  at  least  with  moderate  circulating  heights,  it  is  claim- 
ed that  only  about  two-fifths  of  the  sectional  pipe  area  is  re- 
quired compared  with  a  low-pressure  steam  heating  system  of 
the   same  capacity. 

The  water  flows  into  the  radiators,  as  a  rule,  at  a  temper- 
ature of  aijout  210  degrees  F.,  and  as  the  water  should  always 
enter  and  leave  the  radiators  from  below  whenever  possible, 
the  average  normal  temperature  of  the  water  in  all  the  ra- 
diators will  be  about  185  degrees  F.  The  second  expansion 
tank  A'  is  simply  a  safety  tank  for  equalizing  the  pneumatic 
pressure  produced  by  firing,  and  for  the  purpose  of  receiving 
an  extra  flow  of  water  caused  by  too  hot  a  fire. 


MAKING  SEAMLESS  STEEL  TUBES. 

The  following  article  on  the  manufacture  of  seamless  steel 
tubiifg,  for  boiler  tubes  and  other  purposes,  is  taken  from  the 
Pittsburg  Dispatch,  a  daily  newspaper.  While  not  at  all  tech- 
nical, it  is  as  good  a  description  of  the  process  as  could  be 
given  without  going  into  details  at  great  length.  The  plant 
spoken  of  is  the  Shelby  Steel  Tube  Company's  mill  at  Green- 
ville. Pa. 

The  steel  reaches  the  tube  mill  in  blooms  six  inches  square, 
each  weighing  about  750  pounds.  This  bloom  is  put  into  a 
continuous  heating  furnace,  which  has  a  capacity  of  150 
blooms,  and  remains  there  until  ready  to  be  rolled.  It  is  then 
taken  from  the  furnace  by  an  automatic  conveyor  to  what  Is 
known  as  the  20-inch  bar  mill.  Here  the  bloom  is  rolled  into 
a  solid  round  billet  about  Zl<2  inches  in  diameter.  From  the 
rolls  the  billet  is  carried  by  conveyors  to  the  hot  saws,  where 
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it  is  cut  to  tlie  required  length  of  about  37  inches,  each  piece 
weighing  somewhere  near  80  pounds.  These  smaller  billets 
then  go  through  an  underground  passage  to  the  steel  yard, 
where  they  are  stacked  in  piles  and  allowed  to  cool.  The 
systematic  inspection  of  the  tubes  begins  at  this  stage  of  their 
manufacture.  Company  inspectors  here  give  each  section  of 
the  steel  a  slight  inspection  before  it  is  transferred  to  the 
furnace  which  heats  it  for  the  piercing  operation,  the  most 
important  step  in  the  making  of  seamless  steel  tubes.  In  this 
furnace  the  steel  is  brought  to  almost  a  welding  heat,  is  taken 
from  the  furnace  and  put  into  the  rotary  piercing  mill,  which 
revolves  the  billet  at  1,500  revolutions  a  minute,  at  the  same 
time  forcing  it  over  a  plug,  and  in  fifteen  seconds  the  solid 
steel  billet  is  converted  into  a  seamless  tube  nearly  8  feet  long, 
4  inches  diameter  and  %-inch  wall. 

The  tube  is  now  picked  up  by  another  automatic  conveyor 
and  carried  to  the  reheating  furnace,  where  it  is  again 
brought  to  almost  a  welding  heat  and  then  carried  to  the 
two-high  rolls,  where  it  is  subjected  to  six  operations  over  a 
plug,  elongating  the  tube  to  a  length  of  about  19  feet,  reducing 
its  outside  diameter  to  314  inches,  and  the  thickness  of  wall 
to  7-32  inch.  The  tube  is  next  taken  to  the  pointing  hammers, 
where  it  is  pointed  for  the  cold-drawing  operation,  and  after 
this  it  goes  to  the  pickle  house,  where  it  is  put  Into  a  strong 
solution  of  boiling  blue  vitriol  acid  which  removes  all  scale 
and  cinders  or  other  foreign  matter,  leaving  the  surface  abso- 
lutely smooth.  A  composition  of  tallow  and  flour  is  then  ap- 
plied to  the  tube,  giving  it  a  coat  to  reduce  the  friction  dur- 
ing the  cold-drawing. 

After  waiting  long  enough  for  the  grease  to  dry,  the  tube 
goes  to  the  draw  bench,  where  it  passes  through  the  first 
cold-drawing  operation,  which  consists  of  putting  into  the  tube 
a  mandrel  and  then  drawing  it  through  a  round  die.  This 
process,  by  stretching  the  metal,  elongates  the  tube,  thins  the 
wall,  and  smooths  it  both  on  the  inside  and  outside.  After 
the  first  cold-drawing,  the  tube  is  taken  to  the  open-furnace 
annealing  oven,  where  it  remains  for  about  half  an  hour, 
or  until  thoroughly  annealed.  Then  the  tube  is  again  put 
through  the  pickle  solution  to  take  off  the  scale  and  dust 
accumulated  during  the  annealing.  It  is  again  given  the  tal- 
low and  flour  treatment,  and  taken  to  the  draw-bench.  This 
is  repeated  until  the  tube  is  of  the  required  diameter  and 
gage. 

The  tube  is  now  ready  for  the  finishing  department,  where 
it  passes  through  the  final  operation  before  the  first  govern- 
ment inspection.  This  consists  of  straightening  and  cutting 
to  length.  At  the  first  inspection  the  government  inspector 
is  required  to  examine  each  separate  tube  for  surface  and 
gage;  from  each  one  hundred  tubes  thus  inspected  he  picks  at 
random  one  tube  for  the  elongation  test,  and  two  or  three 
short  pieces  to  be  used  for  the  crushing  and  flattening  tests. 
These  are  stamped  with  the  government  stamp,  and  taken, 
with  the  other  tubes  to  be  again  annealed,  to  a  retort  furnace; 
this  because  no  air  is  allowed  to  strike  the  tubes  during 
this  last  annealing  or  the  cooling  which  follows  It.  When 
cold  the  tubes  are  removed  from  the  retort  and  go  to  the 
straightening  machines,  where  they  are  straightened  for  the 
last  time.  They  then  go  to  the  shipping  room  to  await  the 
government  test  for  elongation  and  strength.  B. 


CENTRIFUGAL  PUMPS. 

Abstract  of  Part  of  Paper  Read  by  William  G.  Gass  before  the 

Manchester  fEnglandJ  Association  of  Engineers, 

December  7,  1006. 

The  credit  of  bringing  the  centrifugal  pump  on  to  a  work- 
ing basis  is  usually  given  to  Appold,  but  long  before  his 
time,  however,  the  centrifugal  fan  was  at  work,  for  as  far 
back  as  1713,  Papin,  the  celebrated  French  engineer,  de- 
signed one,  and  others  have  been  made,  both  in  England  and 
America. 

In  the  development  of  centrifugal  pumps  a  variety  of  types 
have  been  evolved,  but  In  all  cases  the  pump  consists  of  an 
outer  portion,  referred  to  as  the  casing,  in  which  the  inlet 
and  outlet  passages  are  formed,  and  which  encloses  a  revolv- 
ing wheel,  impeller,  fan,  rotor,  disk,  runner,  piston  or  bucket, 
these  being  various  names  for  it. 


Classes  of  Centrifugal  Pumps. 
Centrifugal  pumps  may  be  divided  into  four  general  classes 
or  types  which  we,  for  simplicity,  will  refer  to  as  types  A, 
B,  G  and  D  respectively.  Two  sections  of  type  A  are  shown 
in  Fig.  1;  the  bucket  is  shown  by  dotted  lines.  This  type  has 
a  single  inlet  central  to  the  casing.  It  has  no  expanding 
chamber  and  is  usually  made  only  in  smaller  sizes,  say  up  to 
about  6  inches  diameter  of  inlet  and  outlet.  The  outlet  is, 
as  a  rule,  placed  vertically  as  shown.  The  casing  is  divided 
in  the  center  and  the  two  halves  bolted  together.  Fig.  2 
shows  a  variation  of  this  type  with  expanding  chamber,  and 
with  an  elbow  fitted  to  the  inlet  which  sometimes  is  used  to 
form  a  support  for  the  end  of  the  shaft  and  provided  with  a 
stuffing  box  and  gland.     Type  B  is  shown   in  Fig.  3.     This 


Fig.  1.    Centrifugal  Pump— Type  A. 

type  is  quite  popular,  and  pumps  are  made  after  this  pattern 
up  to  the  largest  sizes.  The  inlet  and  outlet  shown  at  right 
angles  may  be  made  at  any  angle  in  regard  to  one  another. 
The  casing  is  divided  in  the  horizontal  and  sometimes  also 
in  the  vertical  center  line,  and  in  some  cases  a  segment  is 
fitted  which  permits  the  bucket  and  the  shaft  to  be  lifted  out. 
In  this  type  the  expanding  chamber  is  provided  for  by  the 
eccentricity  of  the  axis  of  the  shaft  with  regard  to  the  ex- 
ternal periphery  of  the  casing,  and  in  the  larger  sizes  by  the 
additional  widening  of  the  body  toward  the  outlet.  The  inlet 
is  branched  and  the  incoming  water  divides  into  two  streams, 
giving  what  is  known  as  the  double  inlet  or  balanced  type, 
the  idea  being  that  the  two  streams  of  water  entering  from 
opposite  sides  balance  themselves  and  remove  any  end  thrust 
on  the  shaft. 


Fig.  2.    Centrifugal  Pump— Variation  of  Type  A. 

Type  C,  Fig.  4,  is  another  form  of  the  balanced  or  double 
inlet  type,  in  which  the  expanding  chamber  is  external  to  the 
diameter  of  the  bucket  and  circular  in  section,  but  of  increas- 
ing diameter,  the  space  between  the  tip  of  the  bucket  arms 
and  the  expanding  chamber  being  approximately  parallel  in 
section  and  circular  in  form.  Type  D,  Fig.  5,  has  a  single 
inlet,  the  expanding  chamber  developing  external  to  the 
diameter  of  the  bucket,  but  the  continued  development  of 
which  is  carried  out  behind  that  part  of  the  casing  against 
which  the  bucket  runs.  The  cuts  of  these  four  types  show 
them  all  with  the  shaft  horizontal  and  the  buckets  vertical, 
but  they  will  any  of  them  work  equally  well  with  the  shaft 
vertical  and  the  bucket  horizontal;  they  would  then,  however, 
require  some  special  form  of  bearing  to  carry  the  weight  of 
the  shaft. 
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Construction  of  the  Bucket. 

Our  next  point  for  consideration  is  the  bucket,  the  portion 
of  the  pump  which  may  be  said  to  do  all  the  work.  We  find 
that  there  are  two  classes  of  buckets  only,  which  are,  the 
closed  type,  Fig.  6,  and  the  open  type,  Fig.  7. 

In  the  closed  type  the  vanes  are  carried  from  the  huh  but 
are  covered  in  on  either  side,  leaving  a  space  in  the  center 
on  each  side  through  which  the  water  enters,  and  is  confined 
between  these  covers  until  it  leaves  the  bucket  and  is  dis- 
charged   into    the   casing;    a   dividing   plate   attached    to    the 


Fig.  3.    Centrifiagal  Pump — Type  B. 

arms  prevents  the  two  streams  coming  directly  in  contact 
as  they  enter  the  bucket.  This  type  of  bucket  is  used  in 
pumps  of  Type  B,  and  is  occasionally  used  in  a  modified  form 
in  both  forms  of  Type  A,  in  which  case  it  has  a  single  inlet 
only.  In  the  open  type,  which  is  generally  used  in  pumps  of 
Type  C  and  D,  the  vanes  are  not  enclosed,  but  run  between 
the  faces  of  the  casing  which  encloses  them,  and  when  used 
in  the  double  inlet  pump  have  a  dividing  plate  to  prevent  the 
entering  streams  striking  each  other.  The  cut  shjows  a 
bucket  of  the  double  inlet  type,  but  they  are  made  of  the 
single  inlet  as  well. 

In  both  types  the  vanes  are  generally  curved  backward  to 
the  direction  of  rotation,  although  occasional  makers  use 
straight  arms  inclined  backward  in  a  similar  manner;  they 
are  usually  six  in  number,  though  four  and  eight  are  some- 
times used,  and  occasionally,  though  very  seldom,  more  than 


Fig.  4.    Centrifugal  Pump— Type  C. 

that  number.  The  radius  of  curvature  is  given  differently  by 
different  writers  on  the  subject,  but  makers  seem  to  each 
arrive  at  a  form  of  curve  which  they  find  suits  their  require- 
ments best. 

If  the  bucket  were  made  exactly  and  mathematically  correct 
we  ought  to  have  a  different  curve  of  vane  for  every  change 
of  speed  and  lift,  but  for  manufacturing  purposes  it  would 
involve  so  great  a  number  of  patterns  as  to  be  impracticable. 
and  a  compromise  has  to  be  made.  In  the  diagram,  Fig.  8, 
Is  given  a  simple  method  of  striking  the  curve  of  the  vanes 
which  works  very  well,  both  for  open  and  closed  buckets  up 
to  large  diameters,  and  which  is  in  effective  operation  for  lifts 
of  60  feet  and  over  with  best  results.  The  method  of  laying 
out  is  as  follows:  Divide  the  circle  representing  the  diameter 
of  the  bucket  into  six  or  any  number  of  arms  desired,  bisect 
each  radii,  then  using  this  bisected  point  as  a  center,  and 
with  a  radius  B  C  =  A  B  +  1/6  oi  A  B,  draw  the  curves  which 
represent  the  working  face  of  the  vanes  of  the  bucket.  The 
back  of  each  vane  can  be  made  to  give  a  thickness  suitable  to 
the  material   of  which   the  bucket  is   to  be  made.     Different 


firms  have  different  methods,  but  this  is  simple  and  easily 
understood  by  any  workman  who  has  to  make  the  pattern,  and 
is  very  effective. 

As  an  argument  against  the  open  bucket  is  the  statement 
that  it  is  possible  to  make  the  closed  bucket  a  better  fit  be- 
tween the  facings  than  the  open  one,  and  thus  there  must 
be  more  leakage  in  the  latter  bucket  than  in  the  other;  but 
this  is  not  so,  as  they  can  both  be  made  with  the  same  clear- 
ance to  begin  with,  and  there  is  no  more  wear  in  one  case 
than  in  the  other.  As  far  as  the  centrifugal  effort  is  concerned, 
there  is  not  any  great  difference  between  them,  the  slip  in 
both  being  about  the  same.  In  some  cases  in  the  closed  type — 
in  order  to  reduce  the  leakage — one,  two,  or  three  facings  are 
employed,  with  extra  vanes  on  the  outside  to  give  a  pressure 
between  the  facings;    but  additional  facings  are  not  a  satis- 


Pig.  5.    Centrifugal  Pump— Type  D. 

factory  solution  of  the  difficulty.  Another  way  has  been  to 
put  loose  rings  in  recesses  in  the  casing,  and  keep  them  close 
up  to  the  bucket  by  screws  adjustable  from  the  outside. 

Pump  Casing-s. 

In  Type  A,  which  is  the  cheapest  type  of  pump  made,  there 
is  no  attempt  to  reduce  the  velocity  of  the  water  leaving  the 
bucket  by  means  of  an  expanding  chamber;  and  in  many 
pumps  the  water  emerges  from  the  buckets  only  while  pass- 
ing the  aperture  of  the  outlet,  so  that,  practically,  the  deliv- 
ery from  the  bucket  is  intermittent,  each  section  delivering 
for  about  a  quarter  revolution,  and  doing  nothing  for  the  re- 
mainder. Of  course,  the  efficiency  is  comparatively  low,  and 
as  it  is  only  made  in  the  smaller  sizes  and  for  low  lifts,  we 
need  not  waste  any  further  time  considering  it.  In  Fig.  2, 
however,  the  conditions  are  more  correctly  allowed  for,  and 
it  will  be  as  economical  as  the  other  types,  the  flow  of  water 
from  the  bucket  being  similar  to  that  in  Type  C. 

In  Type  B,  as  the  expanding  chamber  is  formed  partly 
around  the  outer  circumference  and  partly  between  the  sides 
of  the  bucket  and  the  casing,  and  as  the  distance  from  the 
circumference  of  the  bucket  to  the  casing  is  comparatively 
short,  the  stream  of  water  emerging  from  the  bucket  has  to 
make  a  more  or  less  sharp  turn,  as  shown  by  dotted  lines  in 
the  section,  Fig.  3,  to  pass  to  the  space  on  each  side  of  the 
bucket. 


Fig.  6.    Closed  Type  Bucket. 


Fig.  7.    Open  Type  Bucket. 


Considering  Type  C,  we  find  that  the  bucket  is  generally  the 
open  one,  and  the  entry  of  the  casing  of  the  double  Inlet  or 
balanced  type.  Referring  to  Fig.  4,  the  water  in  this  case 
leaves  the  bucket  and  enters  the  expanding  chamber  in  prac- 
tically a  circular  plate  of  water  of  a  width  equal  to  the 
width  of  the  periphery  of  the  bucket,  and  moving  radially  or 
nearly  so.  As  a  rule  this  type  of  pump  has  the  section  of 
the  expanding  chamber  circular  and  of  increasing  diameter, 
with  practically  sharp  corners  or  of  very  small  radius  where 
the  short,  approximately  parallel,  passage  known  as  the  whirl- 
pool chamber,  from  the  pump  bucket  to  the  expanding  cham- 
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her.  joins  it.  The  dotted  lines  in  Fig.  4  show  the  movement 
or  the  tendency  of  the  movement  of  the  water  as  it  enters 
the  expanding  chamber.  The  natural  tendency  of  the  parallel 
moving  sheet  of  water  is  to  keep  on  in  a  straight  line,  and 
as  it  loses  its  velocity  it  spreads  out  and  follows  the  path 
shown  in  dotted  lines.  This  movement  is  modified  to  a  cer- 
tain extent  by  the  water  already  in  the  chamber,  moving 
toward  the  discharge.  Attention  to  this  movement  of  the 
water  was  first  drawn  from  traces  of  deposits  having  been 
found  in  some  casings  at  points  a  and  6. 

In  Type  D,   Fig.   5,  an  attempt  has  been  made  to  obviate 
some  of  these  defects,  and  reduce  the  losses  due  to  eddy.     In 

this  type  it  is  noticed 
that  the  expansion 
chamber  is  formed,  not 
in  the  center  of  dis- 
charge of  the  bucket, 
but  to  one  side  of  it; 
the  bucket  is  of  the  sin- 
gle Inlet  open  type, 
tapered  to  the  periph- 
ery to  keep  the  velocity 
of  the  water  constant. 
Referring  to  the  sec- 
tion, Fig.  5.  it  will  be 
noticed  that  as  the  wa- 
ter leaves  the  bucket  it 

Fig.  8.     Layingr  Out  of  the  Vanes  of  the  Bucket.        _.i      *i.  x 

moves  round  the  out- 
side of  the  expanding  chamber  unbroken,  and  the  water  which 
has  jireviously  been  discharged,  and  is  moving  toward  the  out- 
let, has  a  free  passage  through  the  middle  of  the  chamber.  The 
general  result  of  this  is  that  the  water  leaves  the  pump  with 
a  spiral  movement  of  very  long  pitch.  By  using  the  single 
inlet  there  is  no  loss  due  to  dividing  the  entering  water.  One 
bearing  is  provided  close  to  the  bucket,  with  another  in  the 
cover,  both  well  protected  from  the  water.  Only  one,  and  that 
the  simplest  form  of  joint,  has  to  be  broken  to  get  at  the 
bucket,  and  there  is  no  difficulty  whatever  from  end  thrust 
with  a  properly  designed  bucket.  The  result  of  this  type  has 
been  to  get  an  increased  efficiency  of  work,  together  with 
greater  facility  for  examination.  In  every  type  of  pump  the 
casing  should  be  provided  with  a  stop  which  fits  the  bucket 
as  closely  as  possible  at  the  point  marked  a  in  Fig.  1  to  cause 
the  issuing  water  to  move  in  one  direction. 

Compound  Pumps. 
In  the  compound  or  turbine  pump  we  have  the  single  cen- 
trifugal pump  developed  so  as  to  obtain  results  which  a  single 
pump  is  net  capable  of.  and  results  which  at  first  sight  would 


Figr.  9.    Compound  Centrifugal  Pump. 

seem  impossible  to  be  obtained  from  a  centrifugal  pump  at  all. 
This  has  been  accomplished  by  using  two  or  more  pumps 
working  in  series,  that  is  with  the  delivery  from  the  first 
passing  to  the  second,  the  second  to  the  third,  and  so  on  for 
as  many  series  as  are  necessary  for  the  head  to  be  overcome. 
In  compound  pumps  the  conditions  set  up  are  somewhat  dif- 
ferent to  those  of  the  single  pump.  The  guide  plates  for 
guiding  the  water  on  to  the  next  bucket,  so  as  to  insure  its 
moving  in  the  right  direction,  are  necessary,  and  these  are 
fitted  to  all  pumps,  being  arranged  somewhat  differently  by 
each  of  the  different  makers. 

It  will  be  noticed  in  the  sections  of  pumps  given,  that  in 
Fig.  9  the  closed  bucket  with  single  inlet  is  used,  and  is  fitted 
with  a  balancing  arrangement  which  is  to  balance  the  end 
thrust  of  successive  buckets.  Several  makers  have  made  their 
pumps  with  the  buckets  placed  back  to  back,  as  in  Fig.  10, 
to  balance  each  other,  but  this  necessitates  more  or  less  tor- 
tuous passages  which  should  be  avoided. 


The  compound  pump  may  be  roughly  said  to  add  a  pressure 
for  each  successive  stage  equal  to  the  pressure  due  to  each 
stage  if  used  as  a  single  pump,  that  is,  if  with  a  single  bucket 
pump  one  can  get  a  pressure  equivalent  to  50  feet  head,  with 
two  stages  one  would  get  100.  and  with  three  stages  150  feet, 
and  so  on,  and  such  pumps  are  made  with  10  in  the  series,  and 
up  to  very  high  lifts.  The  use  of  electric  motors  has  given 
great  impetus  to  the  use  of  these  high  lift  pumps  and  ren- 
dered possible  their  adoption  where  before  they  were  im- 
practicable, as  driving  these  high  lift  pumps  with  either  a 
belt  or  ropes  is  not  at  all  a  satisfactory  way.  With  a  com- 
pound pump  one  can  also  arrange  to  deliver  a  large  quantity 
at  a  reduced  pressure,  or  a  small  quantity  at  a  higher  pres- 
sure where  the  conditions  require  it,  by  running  the  buckets 
in  parallel  or  in  series. 

In  regard  to  efficiency  of  the  compound  pump,  up  to  75  and 
SO  per  cent  is  claimed  for  it,  except  in  very  small  sizes,  and 
due  to  the  fact  that  the  delivery  is  constant  and  not  inter- 
mittent, as  with  a  reciprocating  pump,  the  line  of  pipes  can 
be  made  smaller  for  the  same  delivery,  making  a  considerable 
saving  in  long  lines  of  pipes,  but  the  speed  of  flow  should  be 
considerably  less  than  for  single  pumps.  Also  by  driving  them 
with  motors  they  can  be  arranged  to  pump  in  stages,  one  com- 


Fig.  10.    Another  Example  of  Compound  Ptimp. 

pound  delivering  to  the  next  stage,  the  second  one  receiving 
the  delivery  under  a  slight  pressure,  and  so  on  for  a  con- 
siderable height,  making  them  very  suitable  for  deep  mine 
pumping. 

Losses  of  Energy. 
In  conclusion   we  may   summarize  the   points  where  losses 
of  energy  in  centrifugal  pumps  arise. 

1.  Friction  of  the  water  in  the  passages. 

2.  Loss  of  energy  where  water  enters  the  bucket.  This  is 
practically  a  right-angle  turn  to  the  flow  of  the  water,  and 
imavoidable. 

3.  Loss  of  energy  when  water  leaves  the  bucket  and  enters 
the  expanding  chamber. 

4.  Leakage  at  joint  of  bucket  with  casing. 

5.  Slip  of  bucket. 

G.  Friction  of  shaft  in  glands  and  bearings. 

*  *     * 

In  this  country  we  have  made  ourselves  accustomed  to 
look  upon  Hungary  as  being  backward  in  all  industrial  prog- 
ress. Recent  reports,  however,  seem  to  indicate  that  this 
country  is  fairly  well  keeping  pace  with  the  progress  in  other 
parts  of  the  world.  The  latest  achievement  in  railroading  in 
that  country  is  the  building  of  express  locomotives  for  the 
government  railroads  of  HungaiT  which  will  develop  a  speed 
of  85  miles  an  hour.  In  some  other  respects  Hungary  has 
also  proven  its  ability  to  at  least  keep  pace  with  the  rest 
of  us  in  industrial  progress.  It  is  claimed  that  the  first  sub- 
way in  the  world  was  constructed  in  Budapest. 

*  *     * 

The  closing  days  of  Congress  were  marked  by  an  important 
amendment  to  the  free  alcohol  bill  which  removes  the  present 
restrictions  to  small  distillers,  and  makes  it  possible  for 
farmers  and  others  to  establish  small  plants  and  produce 
denatured  aljohol  without  a  bonded  warehouse.  It  undoubt- 
edly will  have  an  important  influence  on  reducing  the  cost  of 
denatured  alcohol  from  the  present  price  of  35  to  40  cents 
per  gallon  to  a  price  that  will  make  it  an  active  competitor 
of  gasoline  and  kerosene  oil. 
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ON  THE  ART  OF  CUTTING  METALS.— 4. 


FRED.  'W.  TAYLOR. 


LIP  AND  CLEARANCE  ANGLES  OF  TOOLS. 
Contrary  to  the  opinion  of  almost  all  novices  in  the  art  of 
cutting  metals,  the  clearance  angle  and  the  back  slope  and 
side  slope  angles  of  a  tool  are  by  no  means  among  the  most 
important  elements  in  the  design  of  cutting  tools,  their  effect 
for  good  or  evil  upon  the  cutting  speed  and  even  upon  the 
pressure  required  to  remove  the  chip  being  much  less  than 
is  ordinarily  attributed  to  them. 

Clearance  Angle  of  the  Tool. 

The  following  are  our  conclusions  regarding  the  clearance 
angle  of  the  tool: 

(a)  For  standard "  shop  tools  to  be  ground  by  a  trained 
grinder  or  on  an  automatic  grinding  machine,  a  clearance 
angle  of  6  degrees  should  be  used  for  all  classes  of  roughing 
work. 

(6)  In  shops  in  which  each  machinist  grinds  his  own  tools 
a  clearance  angle  of  from  9  degrees  to  12  degrees  should  be 
used. 

In  seeking  for  the  proper  clearance  angles  for  tools,  we 
have  as  yet  been  unable  to  devise  any  type  of  experiment 
which  would  demonstrate  in  a  clear  cut  manner  which  clear- 
ance angle  is  the  best.  The  following,  however,  are  the  con- 
siderations which  affect  the  choice  of  clearance  angles. 


Fig.  29.  Spalling  of  Tool-point  by 
Pressure  on  Clearance  Flank  due  to 
Feeding:  Tool  into  the  Work. 

On  the  one  hand,  it  is  evident  that  the  larger  the  clearance 
angle,  the  greater  will  be  the  ease  with  which  the  tool  can 
be  fed  (wedged  or  driven)  into  its  work,  the  first  action  of 
the  tool  when  brought  into  contact  with  the  forging  being 
that  of  forcing  the  line  of  the  cutting  edge  into  the  material 
to  be  cut.  On  the  other  hand,  every  increase  in  the  clearance 
angle  takes  off  an  equal  amount  from  the  lip  angle,  and  there- 
fore subjects  the  tool  to  a  greater  tendency  to  crumble  or 
spall  away  at  the  cutting  edge,  as  indicated  in  Figs.  2S  and 
29.  It  must  be  remembered  also  that  the  tool  travels  in  a 
spiral  path  around  the  work,  and  that  the  angle  of  this  path 
with  a  perpendicular  line  in  the  case  of  coarse  feeds  taken 
upon  small  diameters  of  work  becomes  of  distinctly  apprecia- 
ble size.  In  all  cases,  therefore,  the  clearance  angle  adopted 
for  standard  shop  tools  must  be  sufficiently  large  to  avoid  all 
possibility  from  this  source  of  rubbing  the  flank  of  the  tool 
against  the  spiral  flank  of  the  forging.  The  clearance  angles 
for  roughing  tools  in  common  use  vary  between  4  degrees  and 
12  degrees.  We  have  had  experience  on  a  large  scale  in  dif- 
ferent shops  with  tools  carefully  ground  with  clearance  angles 
of  5  degrees,  6  degrees  and  S  degrees.  In  the  case  of  one 
large  machine  shop  which  had  used  clearance  angles  ground 
to  8  degrees  through  a  term  of  years,  they  finally  adopted  the 
6  degrees  clearance  angle  with  satisfaction.  For  many  years 
past  our  experiments  have  all  been  made  with  the  6-degree 
clearance  angle,  and  this  has  been  demonstrated  to  be  amply 
large  for  our  various  experiments.  On  the  other  hand,  a 
5-degree  clearance  angle  in  practical  use  in  a  large  shop  has 
appeared  to  us  through  long  continued  observation  to  grind 
away  the  flank  of  the  tool  just  below  the  cutting  edge  rather 
more  rapidly  than  the  6-degree  angle.  We  have,  therefore, 
adopted  the  6-degree  clearance  angle  as  our  standard. 

It  should  be  noted,  however,  that  in  shops  systematized  by 
us  the  cutting  tools  are  invariably  ground  either  on  an  auto- 
matic tool  grinder,  or  by  special  men  who  are  carefully  taught 
the  art  of  grinding  and  provided  with  suitable  templets  and 
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gages,  and  that  in  this  case  the  clearance  angle  for  every  tool 
is  accurately  made  to  6  degrees. 

In  shops,  however,  in  which  each  lathe  or  planer  hand 
grinds  his  own  tools,  a  larger  clearance  angle  than  6  degrees 
should  be  used,  say,  an  angle  of  from  9  degrees  to  12  degrees, 
because  in  such  shops,  in  nine  cases  out  of  ten,  the  workmen 
grind  the  clearaLce  and  lip  angles  of  their  tools  without  any 
gages,  merely  by  looking  at  the  tool  and  guessing  at  the 
proper  angles;  and  much  less  harm  will  be  done  by  grinding 
clearance  angles  considerably  larger  than  6  degrees  than  by 
getting  them  considerably  smaller.  It  is  for  this  reason  that 
in  most  of  the  old  style  shops  in  which  the  details  of  shop 
practice  are  left  to  the  judgment  of  the  men  or  to  the  fore- 
man, that  clearance  angles  considerably  larger  than  6  degrees 
are  generally  adopted. 

Lip  Angle  of  the  Tool. 

The  following  are  the  conclusions  arrived  at  regarding  the 
angles  at  which  tools  should  be  ground: 

A.  For  standard  tools  to  be  used  in  a  machine  shop  for 
cutting  metals  of  average  quality:  Tools  for  cutting  cast 
iron  and  the  harder  steels,  beginning  with  a  low  limit  of 
hardness,  of  about  carbon  0.45  per  cent,  say,  with  100,000 
pounds  tensile  strength  and  IS  per  cent  stretch,  should  be 
ground  with  a  clearance  angle  of  6  degrees,  back  slope  8  de- 
grees, and  side  slope  14  degrees,  giving  a  lip  angle  of  68 
degrees.  These  angles  are  used  in  the  tool  illustrated  in 
Fig.  10,  March  issue. 

B.  For  cutting  steels  softer  than,  say,  carbon  0.45  per  cent 
having  about  100,000  pounds  tensile  strength  and  18  per  cent 
stretch,  tools  should  be  ground  with  a  clearance  angle  of  6 
degrees,  back  slope  of  S  degrees,  side  slope  of  22  degrees, 
giving  a  lip  angle  of  61  degrees.  These  angles  are  used  in 
tool  illustrated  in  Fig.  11,  March  issue. 

C.  For  shops  in  which  chilled  iron  is  cut  a  lip  angle  of 
from  SC  degrees  to  90  degrees  should  be  used. 

D.  In  shops  where  work  is  mainly  upon  steel  as  hard  or 
harder  than  tire  steel,  tools  should  be  ground  with  a  clear- 
ance angle  of  6  degrees,  back  slope  5  degrees,  side  slope  9 
degrees,  giving  a  lip  angle  of  74  degrees. 

E.  In  shops  working  mainly  upon  extremely  soft  steels, 
say,  carbon  0.10  per  cent  to  0.15  per  cent,  it  is  probably 
economical  to  use  tools  with  lip  angles  keener  than  61  de- 
grees. 

F.  The  most  important  consideration  in  choosing  the  lip 
angle  is  to  make  it  sufficiently  blunt  to  avoid  the  danger  of 
crumbling  or  spalling  at  the  cutting  edge. 

G.  Tools  ground  with  a  lip  angle  of  about  54  degrees  cut 
softer  qualities  of  steel,  and  also  cast  iron,  with  the  least 
pressure  of  the  chip  upon  the  tool.  The  pressure  upon  the 
tool,  however,  is  not  the  most  important  consideration  in  se- 
lecting the  lip  angle. 

H.  In  choosing  between  side  slope  and  back  slope  in  order 
to  grind  a  sufficiently  acute  lip  angle,  the  following  considera- 
tions, given  in  the  order  of  their  importance,  call  for  a  steep 
side  slope  and  are  opposed  to  a  steep  back  slope: 

a.  With  side  slope  the  tool  can  be  ground  many  more  times 
without  weakening  it. 

b.  The  chip  runs  off  sideways  and  does  not  strike  the  tool 
posts  or  clamps. 

c.  The  pressure  of  the  chip  tends  to  deflect  the  tool  to  one 
side,  and  a  steep  side  slope  tends  to  correct  this  by  bringing 
the  resultant  line  of  pressure  within  the  base  of  the  tool. 

d.  Easier  to  feed. 

I.  The  following  consideration  calls  for  at  least  a  certain 
amount  of  back  slope.  An  absence  of  back  slope  tends  to 
push  the  tool  and  the  work  apart,  and  therefore  to  cause  a 
slightly  irregular  finish  and  a  slight  variation  in  the  size  of 
the  work. 

Before  it  is  possible  to  discuss  the  proper  lip  angles  for 
tools,  two  ways  in  which  the  cutting  edge  gives  out  should 
be  described. 

In  Fig.  28  is  shown  on  an  enlarged  scale  the  manner  in 
which  the  sharp  end  of  the  wedge  of  the  tool  spalls  off  or 
crumbles  away,  when  the  lip  surface  of  the  tool  right  at  the 
cutting  edge  is  subjected  to  great  pressure.  In  the  case  of 
cutting  very  hard  metals  and  also  in  cutting  all  qualities  of 
cast  iron,  the  pressure  of  the  chip  is  concentrated  very  close 
to  the  line  of  the  cutting  edge,  and  the  harder  the  metal  to 
be  cut  and  the  smaller  its  percentage  of  extension,  the  greater 
will  be  the  concentration  of  the  pressure  close  to  this  line, 
and  the  greater  will  be  the  tendency  of  the  cutting  edge  to 
spall  off  or  crumble  away. 

Fig.  29  shows  another  way  in  which  the  metal  of  the  lip 
surface  of  the  tool  spalls  off  or  crumbles  away  when  the  line 
of  the  cutting  edge  of  the  tool  is  subjected  to  great  pressure 
In  feeding  or  forcing  the  tool  into  the  forging.  In  this  case 
the  hardness   of  the  metal   into  which  the  tool   is  being  fed 


446 


MACHINERY. 


April,  190r. 


is  the  chief  element  causing  this  type  of  injury  to  the  cutting 
edge. 

In  deciding  upon  the  acuteness  of  the  lip  angle  of  a  tool, 
the  absolute  necessity  of  guarding  against  the  spalling  or 
crumbling  of  the  cutting  edge  from  both  of  the  foregoing 
causes  becomes  by  far  the  most  important  of  all  considera- 
tions. In  this  connection  the  essential  fact  to  be  borne  in 
mind  is  that  the  harder  the  metal  to  be  cut,  the  blunter 
must  be  the  lip  angle  of  the  tool.  In  the  case  of  chilled  iron 
and  semi-hardened  steel,  for  instance,  the  lip  angle  must  be 
made  from  S6  degrees  to  90  degrees.  A  smaller  angle  than 
this  will  cause  the  metal  at  the  extreme  cutting  edge  to  spall 
off  or  crumble  away  (quite  as  much  on  account  of  the  feed- 
ing pressure  as  from  the  pressure  of  the  chip),  and  thus  ruin 
the  tool.  As  the  metal  to  be  cut  grows  softer,  however,  the 
lip  angle  can  be  made  keener  without  danger  of  spalling, 
until  with  standard  tools  Intended  to  cut  the  softer  steels, 
say  with  a  high  limit  for  hardness  of  about  100,000  pounds 
tensile  strength  and  14  per  cent  to  IS  per  cent  stretch,  the 
smallest  lip  angle  which,  in  our  judgment,  it  is  on  the  whole 
wise  to  use  would  seem  to  be  about  61  degrees. 

Dr.  Nicolson  with  his  dynamometer  experiments  has  shown 
that  with  a  "cutting  angle"  of  GO  degrees,  corresponding  to  a 
lip  angle  of  54   degrees,  clearance  angle  6   degrees,   tools  re- 
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Fig.  30.  mustrating  the  Terms  Body,  Nose.  Flank,  Heel,  Lip  Surfece,  Clear- 
ance Angle.  Back  Slope,  Side  Slope,  True  Slope.  Lip  Angle,  Cutting  Angle, 
and  Line  of  Cutting  Edge. 

move  metal  with  the  minimum  of  pressure.  This  is  also  cor- 
roborated in  a  general  way  by  our  observations  in  cutting 
dead  soft  steel.  Therefore  from  the  standpoint  of  pressure, 
with  a  view  to  taking  the  largest  cut  with  a  given  pulling 
power  and  with  the  least  strain  upon  the  working  parts  of 
the  lathe,  this  angle  should  be  approached.  And  although,  on 
the  whole,  the  question  of  pressure  on  the  tool  has  less 
weight  than  either  the  crumbling  at  the  cutting  edge,  the 
cutting  speed,  or  the  proper  angles  for  obtaining  the  longest 
life  and  the  largest  number  of  grindings  for  a  given  tool,  still 
it  must  be  considered:  and  it  is  this  which  has  led  us  to 
choose  for  our  standard  in  each  case  the  keenest  cutting 
angle  which  is  free  from  danger  of  spalling. 

Metals  which  even  approach  in  hardness  chilled  iron  and 
semi-hardened  steel  are  but  seldom  met  with  in  ordinary 
shop  practice  and.  therefore,  in  selecting  the  lip  angles  for 
standard  shop  tools,  we  have  divided  the  metals  to  be  cut 
in  a  shop  into  two  classes: 

a.  Cast  iron  and  the  harder  classes  of  steel,  say.  beginning 
as  a  low  limit  for  hardness  with  a  steel  of  about  0.45  to  0.50 
per  cent  carbon.  100,000  pounds  tensile  strength  and  IS  per 
cent  stretch :   and 

b.  The  softer  classes  of  steel. 

Our  guiding  principle  in  selecting  the  lip  angles  for  the 
tools  to  be  used  in  cutting  cast  iron  and  the  harder  classes 
of  steel  has  been  to  select  what  we  believe  to  be  the  smallest 
or  most  acute  lip  angle  which  can  be  safely  depended  upon  to 
run  without  danger  of  spalling  off  at  the  cutting  edge  while 
cutting    the    harder    steels    ordinarily    met    with    in    machine 


shop  practice  (such  as  the  hardest  steels  used  in  this  country 
for  car  wheel  tires,  say  of  135,000  to  140,000  pounds  tensile 
strength,  and  9  to  10  per  cent  of  stretch,  and.  for  instance, 
unannealed  tool  steels,  or  the  harder  of  the  oil  hardened  and 
annealed  forgings  which  are  used  under  government  specifi- 
cations for  making  large  steel  cannon,  etc.) ;  and  after  large 
experience  in  cutting  metals  of  this  quality  we  have  conclud- 
ed that  it  would  be  unsafe  to  use  a  more  acute  lip  angle 
than  that  shown  in  Fig.  10.  namely,  a  lip  angle  of  6S  degrees, 
with  clearance  angle  of  6  degrees,  side  slope  of  14  degrees 
and  back  slope  of  S  degrees.  We  have  demonstrated  by  re- 
peated trials  that  tools  with  the  above  lip  angle  are  safe  from 
danger  of  spalling  or  of  crumbling  at  the  cutting  edge,  even 
when  cutting  tire  steel,  gtin  steel  or  tool  steel. 

For  shops  which  are  engaged  mainly  in  cutting  steels  as 
hard  as  tire  steel,  we  should  recommend  as  a  standard  tool 
one  having  G  degrees  clearance,  5  degrees  back  slope  and  9 
degrees  side  slope,  giving  a  lip  angle  of  74  degrees.  Since 
for  this  special  work  the  tools  can  be  run  at  a  high  cutting 
speed,  they  can  be  ground  in  less  time,  and  they  can  be  ground 
more  times  for  each  dressing  in  the  smith  shop,  than  tools 
with  more  acute  lip  angles. 

Repeated  trials  were  made  with  tools  ground  first  with  a 
clearance  angle  of  6  degrees,  back  slope  of  5  degrees,  and 
side  slope  of  9  degrees,  giving  a  lip  angle  of  74  degrees,  and 
afterwards  with  a  clearance  angle  of  6  degrees,  back  slope  of 
8  degrees,  and  side  slope  of  14  degrees,  giving  a  lip  angle  of 
68  degrees.  No  difference  w-as  indicated  in  the  cutting  speed 
of  these  two  tools  when  used  upon  a  very  hard  forging. 

It  is  interesting,  however,  to  note  that  machinists  who 
grind  their  own  tools  and  who  are  accustomed  to  machining 
hard  tires  and  metals  of  the  classes  above  referred  to,  in- 
variably use  a  blunter  lip  angle  than  our  standard  of  68  de- 
gress. After  making  a  few  mistakes  by  grinding  tools  with 
lip  angles  which  are  too  acute,  they  are  sure  to  lean  too  far 
toward  the  safe  side,  and  adopt  lip  angles  which  are  not 
quite  sharp  enough.  They  are  influenced  in  this  very  largely, 
however,  by  the  fact  that  the  less  acute  the  lip  angle,  the 
easier  it  is  and  the  less  time  it  requires  to  grind  a  tool.  A 
tool  with  a  lip  angle  of  80  degrees  for  example,  can  be  more 
easily  ground  than  one  with  a  lip  angle  of  70  degrees. 

In  those  shops  which  work  upon  metals  of  average  hard- 
ness and  in  which  the  tools  are  furnished  to  the  machinists 
ground  to  the  required  shapes,  and  in  which  either  automatic 
tool  grinders  are  used  or  special  grindstone  men  are  employed 
to  grind  the  tools,  more  work  can  be  gotten  out  by  grinding 
the  tools  to  angles  at  least  closely  approximating  ours  than 
from  the  use  of  tools  with  blunter  lip  angles. 

The  reason  for  preferring  the  more  acute  lip  angle  of  68 
degrees,  for  cutting  medium  hard  metals  to  the  angle  of  75 
degrees  to  85  degrees  adopted  by  the  average  machinist.  Is 
that  the  more  acute  angle  removes  the  metal  with  a  lower 
pressure  on  the  tool;  while  repeated  experiments  made  by 
us  in  cutting  medium  hard  steels  indicate  that  there  is  little 
if  any  difference  in  cutting  speed  between  the  6S-degree  lip 
angle  and  coarser  angles.  Our  standard  tools,  therefore,  are 
capable  of  taking  heavier  cuts  than  the  blunter  tools,  and  in  a 
given  machine  working  to  the  limit  of  its  pulling  power,  can 
remove  rather  more  metal  in  a  given  time. 

FORGING  AND  GRINDING  TOOLS. 
On  the  Shape  of  Tools  as  Affected  by  Grinding  and  Forging. 
The    following    are    the    important    conclusions    arrived   at 
upon   this   subject: 

A.  The  shapes  into  which  tools  are  dressed  and  the  or- 
dinary methods  of  dressing  them  are  highly  uneconomical, 
mainly  because  they  can  be  ground  only  a  few  times  before 
requiring   redressing. 

B.  The  tool  steel  from  which  the  tool  is  to  be  forged 
should  be  one  and  one-half  times  as  deep  as  it  is  wide. 

C.  To  avoid  the  tendency  of  the  tool  to  upset  in  the  tool 
post  under  pressure  of  the  cut.  the  cutting  edge  and  the  nose 
of  the  tool  should  be  set  well  over  to  one  side  of  the  tool. 

D.  Tool  builders  should  design  lathes,  boring  mills,  etc., 
with  their  tool-posts  set  down  lower  than  is  customary  below 
the  center  of  the  work. 

E.  In  choosing  the  shape  for  dressing  a  tool,  that  shape 
should  be  given  the  preference  in  which  the  largest  aunount 
of  work  can  be  done  for  the  smallest  combined  cost  of  forg- 
ing and  grinding. 
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F.  Forging  is  much  more  expensive  than  grinding;  there- 
fore the  tool  should  be  designed  so  that  it  can  be  ground: 

o.  The  greatest  number  of  times  with  a  single  dressing; 
and 

6.  With  the  smallest  cost  each  time  it  is  ground. 

G.  Best  method  of  dressing  a  tool  is  to  turn  its  end  up 
high  above  the  body  of  the  tool.  Tools  can  be  entirely  dressed 
by  this  means  in  two  heats. 

H.     Importance  of  carefully  heating  the  tool   for  dressing. 
J.    Fire  or  heat  cracks  in  tools  are   due  to  the   following 
causes : 

a.  Seams  or  internal  cracks  in  bar  of  tool  steel. 

b.  Nicking  and  breaking  the  bar  of  tool  steel  while  it  is 
■cold. 

c.  Failing  to  turn  the  tool  over  and  over  while  heating  it 
for  forging. 

d.  Too  rapid  heating,  particularly  at  the  start,  in  a  hot  fire. 

K.  It  is  of  great  importance  to  properly  adjust  the  rela- 
tive amount  of  work  to  be  done  in  the  smith  shop  and  on  the 
grinding  machine  in  making  the  tool. 

a.  Too  much  work  is  generally  done  in  dressing  tools  to 
•exact  shape  in  the  smith  shop,  particularly  when  automatic 
grinding  machines  are  used. 

b.  A  limit  gage  should  be  used  by  the  smith  to  properly 
regulate  the  proportion  of  smith  work  and  grinding  work  in 
making  the  tool. 

On  Grinding-  Tools. 
The    following    are    the    important    conclusions    arrived    at 
with  reference  to  grinding  tools: 

A.  More  tools  are  ruined  in  every  machine  shop  through 
overheating  in  grinding  than  froni  any  other  cause. 

B.  The  most  important  consideration  is  how  to  grind  tools 
rapidly  without  overheating  them. 

C.  To  avoid  overheating,  a  stream  of  water  amounting  to 
five  gallons  per  minute  should  be  thrown,  preferably  at  a 
slow  velocity,  directly  on  the  nose  of  the  tool  where  it  is  in 
contact  with  the  emery  wheel. 

D.  To  avoid  overheating  where  tools  are  ground  by  hand 
or  with  an  automatic  tool  grinder,  the  surface  of  the  tool 
should  never  be  allowed  to  fit  closely  against  the  surface  of 
the  grindstone.  To  prevent  this,  tools  should  be  constantly 
moved  or  wobbled  about  during  the  operation  of  grinding. 

E.  To  lessen  the  danger  of  overheating  on  the  emery 
wheel  and  to  promote  rapid  grinding,  tools  should  be  dressed 
so  as  to  leave  the  smith  shop  with  a  clearance  angle  of  about 
20  degrees,  while  C  degrees  only  is  needed  for  cutting. 

F.  Flat  surfaces  upon  tools  tend  far  more  than  curved 
surfaces  to  heat  tools  in  grinding. 

G.  Tools  with  keen  lip  angles,  (i.  e.,  steel  side  slopes)  are 
much  more  expensive  to  grind  than  blunt  lip  angles. 

H.  It  is  economical  to  use  an  automatic  tool  grinding  ma- 
chine even  in  a  small  shop. 

J.  There  is  little  economy  in  an  automatic  grinder  for  any 
shop  unless  standard  shapes  have  been  adopted  for  tools,  and 
a  large  supply  of  tools  is  kept  always  on  hand  in  a  first-class 
tool  room  so  that  tools  of  exactly  the  same  shape  can  be 
ground  in  quite  large  hatches  or  lots. 

K.  Corundum  wheels  made  of  a  mixture  of  grit  size  No.  24 
and  size  No.  30,  are  the  most  satisfactory  for  .grinding  or- 
dinary shop  tools. 

L.  In  grinding  flat  surfaces  skillful  hand  grinders  in- 
variably keep  the  tool  wobbling  about  on  the  face  of  the 
grindstone  in  order  to  avoid  heating. 

On  the  Size  and  Proportion  of  the  Body  of  the  Tool. 
Twenty-five  years  ago  it  was  perhaps  the  more  general 
practice  in  this  country  to  make  the  cross-section  of  the  body 
of  lathe  and  planer  tools  square,  and  this  practice  still  gen- 
erally prevails  in  England  and  upon  the  Continent.  In  fact, 
in  the  report  of  the  Manchester  experiments,  previously  re- 
ferred to.  in  which  the  tools  of  eight  of  the  leading  engineer- 
ing establishments  were  placed  in  competition,  all  of  the  tools 
illustrated  have  square  shanks.  Mr.  James  M.  Gledhill  also, 
in  his  admirable  paper,  on  "The  Development  and  Use  of 
High  Speed  Tool  Steel,"  read  before  the  Iron  and  Steel  Insti- 
tute in  1904,  refers  to  tools  with  square  shanks  as  being  the 
standard  in  use  in  the  works  of  Armstrong,  Whitworth  &  Co. 
It  may  be  said,  however,  that  the  more  general  practice  in 
this  country  at  the  present  time  is  to  make  the  depth  of  the 
body  of  the  tool  considerably  greater  than  its  width. 

In  choosing  the  proportion  of  the  height  of  the  shank  to  its 
depth,  the  effect  of  two  forces  must  be  considered — the  down- 
ward pressure  upon  the  nose  of  the  tool,  due  to  cutting  the 
chip;  and  the  side  pressure  at  right  angles  to  the  tool,  due 
partly  to  the  feeding  resistance,  and  partly  to  the  direction 
in  which  the  chip  moves  across  the  lip  surface. 

Dr.  Nicolson,  in  his  experiments,  has  shown  that  in  the 
great  majority  of  cases  the  side  pressure  upon  the  tool  does 


not  exceed  20  per  cent  of  the  downward  pressure;  and  that 
more  frequently  the  side  pressure  is  even  a  smaller  percentage 
of  the  vertical  pressure.  On  the  other  hand,  tools  when  prop- 
erly designed  and  properly  placed  in  the  tool-post  are  sup- 
ported in  the  majority  of  cases  almost  directly  beneath  the 
cutting  edge,  thus  directly  resisting  the  downward  pressure 
upon  the  tool,  and  placing  it  mainly  under  compression,  and 
so  greatly  diminishing  the  heavy  downward  transverse  bend- 
ing and  breaking  strains.  If,  then,  tools  were  always  set  in 
their  most  advantageous  position  in  the  tool-post,  the  prac- 
tice of  using  steel  of  square  cross-section  might  not  be  far 
wrong.  However,  in  both  lathe  and  planer  work  it  is  often 
necessary  to  set  the  tool  with  considerable  overhang  beyond 
the  tool  support,  and  in  these  instances  it  is  evident  that 
the  depth  of  the  tool  should  be  considerably  in  excess  of  the 
width. 

It  is  manifestly  of  great  importance  to  have  the  tools  as 
light  as  possible,  consistent  with  their  strength,  for  ease  of 
handling  in  setting  the  tool  in  and  removing  it  from  its  tool- 
post,  and  in  grinding  and  dressing;  and  a  much  lighter  tool 
of  equal  strength  and  stiffness  can  be  used  when  the  height 
exceeds  the  width  than  when  the  cross-section  is  square. 

For  the  above  reasons  some  of  the  large  machine  shops  in 
this  country  have  adopted  a  proportion  of  2  in  height  to  1  in 
width  for  the  cross-section  of  their  standard  tools.  However, 
owing  to  the  desirability  of  turning  the  noses  of  tools  high 
above  the  top  surface  of  the  body  of  the  tool  for  economy  in 
grinding  and  dressing,  and  also  owing  to  the  design  of  the 
tool-posts  of  the  greater  part  of  the  machines  in  this  country, 
it  is,  in  the  judgment  of  the  writer,  unwise  to  adopt  a  height 
as  great  as  2  to  1  for  the  body  of  the  tool.  After  practical 
trial  on  a  large  scale  and  close  observation  of  several  differ- 
ent proportions,  we  have  adopted  as  standard  the  section  of 
ll-i  in  height  to  1  in  width  for  the  body  of  the  tool. 

Importance  of  Lowering:  Tool  Supports  In  Designing 
Machine  Tools. 
We  attach  so  much  importance  to  raising  the  nose  of  the 
tool  above  its  top  surface  and  at  the  same  time  having  the 
section  of  the  body  of  the  tool  deeper  than  its  width,  that  we 
would  especially  call  the  attention  of  machine  tool  builders 
to  the  desirability  of  designing  their  tool  supports  in  lathes, 
boring  mills,  etc.,  further  below  the  centers  than  is  custom- 
ary. When  preparing  for  the  best  shop  standards  in  reor- 
ganizing the  management  of  machine  shops,  it  has  become  our 
custom  to  systematically  go  over  all  of  the  machine  tools  and 
lower  the  tool  rests  to  as  great  an  extent  as  is  practicable. 
Fortunately  this  in  many  cases  entails  but  a  small  expense. 
However,  in  other  cases  it  has  been  found  desirable  and 
economical  to  re-design  the  cross  slides  of  many  lathes  so  as 
to  accomplish  this  object. 

The  Leng'th  of  the  Shanks  of  Cutting  Tools. 
In  choosing  the  proper  lengths  for  cutting  tools,  we  again 
find  two  conflicting  considerations: 

A.  It  requires  a  certain  very  considerable  length  for  the 
shank  of  each  sized  tool  in  order  to  fasten  or  clamp  it  in  its 
tool-post.  When  the  tool  becomes  shorter  than  this  minimum, 
it  must  be  thrown  away,  thus  wasting  costly  metal,  particu- 
larly in  the  case  of  the  modern  high-speed  tools. 

B.  On  the  other  hand,  the  longer  the  body  of  the  tool,  the 
more  awkward  and  the  slower  become  all  of  the  operations 
in  handling  the  tool,  beginning  with  the  dressing  and  fol- 
lowed by  the  grinding,  storing,  handling  in  the  tool  room, 
and  setting  and  adjusting  in  the  machine. 

We  know  of  no  definite,  clear  cut  method  of  comparing  the 
relative  loss  in  handling  long  and  heavy  tools  with  that  of 
the  waste  of  the  tool  steel,  so  that  the  adoption  of  standard 
lengths  for  dressing  tools  of  various  sizes  has  been  largely 
a  matter  of  "rule  of  thumb"  judgment  on  our  part,  and  the 
length  of  tools  which  we  have  adopted,  corresponding  to  dif- 
ferent sized  bodies,  is  given  in  the  table  below. 

Let  width  of  shank  of  tool  :=  A,  and  length  of  tool  =  L; 
then  L  =  HA  +  4  inches. 

Size  of  Size  of                                    Size  of 

Shank  of  Length  of  Shank  of  Length  of  Shank  of  Length  of 

Tool,  Tool,  Tool,  Tool,              Tool,  Tool, 

inches.  inches.  inches.  inches.          inches.  inches. 

Vax    %  11  78X1%  16%  iy2x2i4  25 

%xl  12%  IxlVa  18  l%x2%  28^2 

%xl%  14y2  l^xlT/s  21}4           2x3  32 
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VOLUME,  PRESSURE  AND  HORSEPOWER  OF 

BLOWER  PERFORMANCE. 
The  following  data,  diagrams  and  tables   (see  supplement) 
compiled  by  the  B.  F.  Sturtevant  Co.  appertain  to  the  meas- 
urement of  volume,   pressure  and   horsepower   of  blowers   at 
pressures  1  to  10  pounds  per  square  inch.     A  table  of  diam- 
eters of  cupola  blast  pipes   for  lengths   20   to   140   feet,   and 
losses  of  %  and  ij.  ounce  pressure  per  square  inch  Is  also  in- 
cluded.    The  friction  varies  as  the  square  of  the  velocity  and 
inversely    as   the    diameter   of   the    pipe, 
therefore,  if  the  diameter  of  the  pipe  is 
doubled  the  friction  loss  is  divided  by  32. 
provided,  of  course,  the  same  volume  is 
carried.   The  advisability  of  using  a  large 
pipe    for    conveying    the    air    is    clearly 
shown. 

Velocity. — The  volume  of  air  discharged 
from  an  orifice  or  pipe  is,  theoretically, 
equal  to  the  product  of  the  velocity  of  the 
air  flowing  and  the  area  of  the  orifice. 
Hence,  for  the  calculation  of  volume,  the 
velocity  is  an  important  factor.  To  deter- 
mine the  velocity,  the  Pitot  tube  is  com- 
monly used  as  shown  in  the  accompany- 
ing illustration.     It  should  be  inserted  in 

DIAMETERS  OF  BLAST  PIPES. 


water,  the  measurement  requires  care,  but  with  good  instru- 
ments the  readings  will  be  accurate  enough  for  all  practical 
purposes. 

Volume. — The  velocity  pressure  being  known,  the  volume  of 
free  air  passing  through  the  pipe  may  be  determined  from 
the  following  formula: 

60  a  c  Pi       )  2gp 
V  =  a  V  =  - 


-J^ 


in  which  "7  =  the  volume  of  free  air  in  cubic  feet  per  minute^ 


Blower 


Thermometer 


L- = -J  lUU  L  U  l 

LJ 
Fig.  1.    Location  of  Pitot  Tube  in  Blast  Pipe. 
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c  =  coefficient     of     Pitot     tube,     which 
should    be    determined    for    each 
tube, 
a  =  area  of  the  pipe  in  square  feet, 
V  =^  velocity  in  feet  per  minute, 
2^  =  64.32, 
p  =  velocity     pressure     in     pounds     per 
square    foot;    p   is   the   difference 
between    the    two    pressures    ob- 
served on  the  Pitot  tube. 
d  =  density  or  weight  per  cubic  foot  of 
air  at  pressure,  temperature  and 
humidity  at  point  of  observation, 
Pj  =  absolute  pressure  of    air  in  the  pipe 

in  pounds  per  square  foot. 
P  =  atmospheric  pressure  in  pounds  per 
square  foot. 
Horsepower. — Assuming  that  the  air  is 
compressed    without    cooling,    the    horse- 
power may  be  found  from  the  following: 


-P'-] 


The  minimum  radius  of  each  turn  should  be  equal  to  the  diame  ter  of  the  pipe. 
For  each  turn  thus  made  add  three  feet  in  length,  when  using  this  table.  If  the 
turns  are  of  less  radius,  the  length  added  should  be  increased  proportionately. 

the  center  of  a  straight  run  of  blast  pipe  within  about  ten 
feet  of  the  blower.  One  part  of  the  Pitot  tube  transmits  the 
total  pressure,  which  is  the  sum  of  the  static  pressure  and 
the  velocity  pressure.  The  other  part,  in  communication  with 
the  slots  shown  by  dotted  lines  in  Fig.  2,  transmits  the  static 
pressure.  Evidently  the  difference  is  the  velocity  pressure. 
Each  is  connected  to  a  water  gage  which  should  show  mag- 
nified readings  so  that  the  difference  may  be  accurately  de- 
termined. 

Accurocy.^Great  care  should  be  exercised  in  measuring  the 
velocity  pressure,  and  the  instruments  should  be  carefully 
calibrated.  In  the  ordinary  blast  pipe  for  conducting  air 
from  the  blower  to  the  cupola  or  furnace,  the  velocit}'  should 
not  exceed  two  or  three  thousand  feet  per  minute.  As  this 
velocity  corresponds  to  a  pressure  of  only  about  0.4  inch  of 


H.P.  = 

11,000 
in  which 
V  =  volume  of  free  air  in  cubic  feet  per 

minute,  as  found  above, 
P  =  pressure  of  the  atmosphere  or  suc- 
tion      pressure       (absolute)       in 
pounds  per  square  foot, 
P, ^pressure  of  compression    (absolute) 
in  pounds  per  square  foot. 
There  are.  however,  including  the  pre- 
ceding one.  four  formulas  which  may  be 
used    in    computing    the    horsepower    re- 
quired.  These  are  given  in  the  supplement. 


static  Pressure 


^ Total  Pressure 


Fig.  2.    Construction  of  Pitot  Tubes. 

The  formula  No.  1  is  used  when  the  air  is  cooled  during 
compression,  as  in  ordinary  air  compressors;  No.  2  when  it 
may  be  assumed  that  the  air  is  compressed  so  quickly  that  it 
does  not  have  time  to  cool  to  atmospheric  temperature;  No.  3 
is  the  ordinary  "hydraulic"  formula,  and  No.  4  is  used  for 
jiositive  or  rotary  blowers. 
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PNEUMATIC  CLAMP  DRILLING  JIG. 

O.  C.  BORNHOLT. 

The  acconipan>'ing  line  cuts.  Figs.  1  and  4,  and  the  half- 
tones. Figs.  2  and  3.  show  a  pneumatic  clamp  drilling  jig 
which  was  designed  for  holding  small  castings,  pinions,  spur 
gears,  sprockets,  pulleys,  etc.,  for  reaming  or  drilling.  This 
type  of  jig  is  used  with  great  success  in  one  of  the  largest 
manufacturing  concerns  in  Chicago.  Formerly  castings  of 
the  nature  named  were  held  in  a  jig,  using  a  screw  bushing 
mounted  in  a  swinging  arm  to  hold  the  work  while  drilling: 
the  arm  was  swung  around  over  the  casting  and  the  bushing 
was  screwed  down  onto  the  work.  Frequently  the  operator 
would  neglect  to  screw  the  bushing  down  tightly  against  the 
work,  with  the  resultant  of  a  bad  job  of  drilling  and  a  spoiled 
piece.  In  any  case  there  was  considerable  time  lost  in  oper- 
ating the  jig. 

The  air  clamping  drilling  jig  shown  in  section  in  Fig.  1  . 
was  designed  to  decrease  the  time  required  to  operate  the  jig 
and  to  improve  the  character  of  the  work  done.  The  cut 
shows  how  a  bevel  gear  is  held.  The  gear  rests  on  the 
inclined  face  C.  and  between  three  chuck  jaws.  Beneath  the 
casting  is  a  ring.  A,  having  three  cam  eccentric  slots  which 
move  the  jaws  B  toward  or  away  from  the  center  when  the 


Fig.  1.     Vertical  Section,  Pneumatic  Clamping  Jig  for  Work  on 
Agricultural  Machinery. 

ring  is  turned  by  a  suitable  handle.  With  this  jig  the  oper- 
ator needs  only  to  turn  an  air  valve  handle  to  hold  the  work 
securely  and  in  the  central  position.  To  hold  spur  gears  a 
centering  piece  is  used,  similar  to  the  one  shown  for  bevel 
gears  in  Fig.  1,  with  the  exception  that  the  surface  C  is 
made  flat,  the  jaws  then  being  used  alone  to  center  the  work. 
The  jig  includes  a  cylinder  having  two  lugs  or  ears  D  which 
encircle  the  guides  E.  These  guides  connect  the  piston  F 
with  the  cross-arm  or  yoke  G,  which  holds  the  drill  bushing. 
The  admission  of  air  to  the  cylinder  forces  the  yoke  and 
bushing  down  on  the  work  and  holds  it  there  until  the  piece 
is  finished.  The  air  is  then  released  and  the  tension  springs 
H,  of  which  four  are  provided,  pull  the  piston  and  connected 
cross-arm  up  and  release  the  work.  Compressed  air  is  admit- 
ted in  the  side  of  the  cylinder  through  a  pipe  in  which  is 
fitted  an  ordinary  three-way  valve.  The  pipe  /  in  the  center 
of  the  cylinder  is  an  important  feature,  as  it  permits  chips 
to  fall  through  the.  jig  at  the  bottom  instead  of  collecting  on 
the  top.  What  few  chips  accumulate  on  the  top  are  removed 
by  a  hose  leading  from  the  exhaust  port  of  the  valve  and 
directed  against  the  top  of  the  cylinder,  thereby  blowing  the 


chips  away  with  each  exhaust.  The  centering  device  is  made 
different,  of  course,  for  different  pieces,  Fig.  1  showing  one 
for  a  "flat"  bevel  gear,  and  each  pattern  of  pinion,  gear  or 
sprocket  has  to  have  a  corresponding  piece  C.  The  cylinder 
has  an  annular  groove  J  turned  in  the  top  and  made  concen- 
tric with  the  axis  of  the  cylinder  and  of  the  drill  jig.  The 
centering  device  has  two  projee'tions  which  fit  the  cylinder  top 


Fig.  2.    Pneumatic  Clamping  Jig  for  Sprocket  Wheel. 

and  groove.  This  makes  the  air  cylinder  conveniently  inter- 
changeable with  any  number  of  centering  devices,  the  center- 
ing device  being  removed  quickly  so  that  there  is  little  time 
lost  in  making  changes,  the  clamping  being  a  simple  matter. 
The  cylinder  has  three  lugs  K  with  open  slots  for  bolts,  these 
matching  with  three  lugs  on  the  centering  device  and  consti- 
tuting the  clamping  arrangement  for  the  centering  piece. 
When  the  centering  piece  is  to  be  changed  the  three  bolts 
are  loosened,  slipped  out  of  the  slots,  and  the  centering  piece 
is  lifted  out  and  exchanged  for  another. 

If  the  drill  bushing  has  to  be  changed,  the  yoke  G  is  taken 
off  and  replaced  by  another,  for  it  is  generally  desirable  to 
have  a  yoke  with  its  own  bushing  for  each  job.  With  small 
work  the  yoke  simply  has  a  bushing  driven  from  the  bottom, 


Fig.  3.     Clamping  Jig  in  Use.  with  Pinion  Centering  Device. 

as  illustrated  in  the  halftone  Fig.  2,  and  the  bushing  alone 
presses  against  the  work,  but  for  larger  work,  which  should 
be  held  down  at  three  places  on  the  rim,  the  yoke  and  clamp 
are  connected  with  a  universal  joint  as  illustrated  in  Fig.  1, 
thus  insuring  equal  pressure  on  the  three  clamping  points. 

Fig.  3  shows  a  small  pneumatic  jig  fitted  up  for  drilling 
small  bevel  pinions.  There  is  a  tapered  cup  on  the  cylinder 
and  one  on  the  yoke.  The  taper  on  the  lower  cup  is  identical 
with  the  taper  of  the  tooth  of  the  bevel  pinion  to  be  drilled. 
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Fig.  4  is  a  centering  device,  used  on  the  air  cylinder,  in 
which  there  is  a  float.  This  float  rests  on  a  heavy  spring  and 
on  the  float  are  three  lugs  A  which  support  the  gear  casting. 
This  device  centers  the  casting  while  the  yoke  is  pulled  down 
by  air  pressure  until  the  gear  rests  on  the  three  stationary 
surfaces  B.  The  yoke  with  its  equalizing  saddle  C  holds  the 
bevel  gear  firmly  while  drilling. 

1         /."     . 


GRINDING  A  LARGE  CRANKSHAFT. 

J    C.  SPEXCE. 

A  prominent  English  chainmaker  recently  sent  to  the  Nor- 
ton Grinding  Co.,  Worcester,  Mass..  a  rough-turned  crank- 
shaft to  be  ground  to  the  dimensions  given  in  Fig.  1.  The 
conditions  given  were  that  the  throw  must  be  V2  inch  plus 
or  minus  0.001  inch   and  that  the   keyway  shown  in  Fig.   1 
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Pig.  1.  Crankshaft 
ALCOHOL  AND  CALCIUM  CARBIDE  CARBURETER. 
An  alcohol  and  calcium  carbide  carbureter  was  the  subject 
of  an  interesting  demonstration  made  by  Joseph  Tracy  in  New 
York  recently,  its  object  being  to  demonstrate  the  possibilities 
of  a  new  fuel  mixture  for  gas  engines  having  denatured  alco- 
hol, and  acetylene  gases  as  its  components.  Mr.  Tracy  is  a 
racing  automobilist  of  considerable  reputation  and  is  greatly 
interested  in  the  future  of  denatured  alcohol.  He  made  a 
trip  from  New  York  to  Philadelphia  January  1  in  an  automo- 
bile equipped  with  an  ordinary  gasoline  engine,  using  dena- 
tured alcohol  as  the  fuel.  The  experience  of  this  trip  demon- 
strated that  while  alcohol  could  be  used  in  ordinary  gasoline 
engines  it  had  some  drawbacks  that  made  changes  necessary. 
The  subject  of  the  demonstration  was  an  engine  fitted  with 
a  special  carbureter  in  which  a  small  quantity  of  calcium  car- 
bide is  placed  and  is  wetted  with  a  mixture  of  alcohol  and 
water  in  the  proportion  of  one-sixth  water  to  five-sixths 
pure  alcohol.  The  alcohol  is  thus  drawn  through  a  bed  of 
calcium  carbide  producing  a  mixture  of  alcohol  and  acetylene 


Fig.  4.    Vertical  Section  of  Jig  Pitted  \pitli  Equalizing  Centering  Device. 

gas  which  has  been  named  "alkoethine."  The  advantage 
claimed  for  the  mixture  is  that  it  increases  the  rapidity  of 
action,  producing  about  the  same  result  as  gasoline  but  at  a 
lower  cost.  It  is  asserted  that  the  combination  of  the  alcohol 
and  acetylene  gases  makes  a  fuel  that  partakes  of  both  the 
merits  of  alcohol  and  acetylene  gases  and  at  a  cheaper  price 
than  is  possible  with  gasoline  or  denatured  alcohol  alone. 


be  Ground. 

should  line  up  exactly  with  the  highest  point  of  the  eccentric. 
The  keyway  was  already  in  the  shaft,  when  received.  The 
following  method  was  pursued  in  preparing  the  crankshaft 
for  the  grinder: 

Two  cast  iron  blocks,  Fig.  2.  were  planed  to  the  dimen- 
sions given  and  one  side,  E  in  Fig.  3,  was  scraped  to  a  sur- 
face-plate. A  squaring  chip  was  then  taken  across  a  lathe 
face-plate  and  the  plate  was  rigged  with  blocks  and  parallels 


-6^<— 


Fig.  2.    Fixture  for  Grinding  Crankshaft. 

as  per  Fig.  3.  The  surface  E  of  the  parallel  B  was  also 
scraped  to  a  surface-plate. 

When  the  large  hole  was  bored,  the  block  A,  Fig.  3,  was 
against  parallel  C  and  when  the  small  hole,  or  eccentric  hole, 
was  bored,  A  was  moved  along  parallel  B  and  block  D  was 
inserted.  Tissue  paper  was  used  in  both  settings  to  insure 
actual  contact. 

The  large  holes  were  bored  0.015  inch  larger  than  the  fin- 
ished diameter  of  the  crankshaft  ends.  After  boring  the 
small  holes,  a  1-inch  arbor  was  forced  into  the  small  holes 
and  the  60-degree  center  holes  were  turned  with  a  lathe  tool. 
The  truth  of  these  60-degree  holes  was  tested  by  means  of  a 
ground  cone  point  and  red  lead.  A  tapped  hole  andsetscrew 
completed  each  block. 

The  shaft  was  now  prepared  for  the  blocks  by  grinding  each 
end  a  wringing  fit  for  its  block.  Before  doing  this,  the  cen- 
ter holes  in  the  shaft  were  tested  and  scraped  to  a  60-degree 
cone  point,  to  insure  a  perfectly  round  shaft  when  ground. 

The  next  operation  was  to  correctly  locate  the  keyway.  For 
this,  two  blocks,  A  and  B,  Fig.  4,  were  made.  A  is  a  1-inch 
block  that  tapped  lightly  into  the  keyway  and  projected  a 
short  distance,  as  shown.     B  is  a  block  planed  to  micrometer 
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sage,  and  of  such  a  height  as  to  bring  the  center  line  of  the 
keyway  and  the  center  line  of  the  crankshaft  into  a  plane 
parallel  to  the  planer  surface  C,  Fig.  4.  The  proper  height 
of  B  was  easily  found  by  means  of  micrometer  measurements 
and  deductions. 

Having  made  A  and  B,  Fig.  4,  the  whole  job  was  taken  to 
a  newly  planed  planer  table  and  the  end  blocks  were  placed 
on  the  crankshaft.  A  was  then  placed  in  the  keyway  and  the 
•crankshaft   turned    until   A   rested   on   B.   With   tissue   paper 


Fig.  3.    Method  of  Boring  Fixture  for  Grinding  Crankshaft. 

under  the  end  blocks  B,  Fig.  4,  and  between  A  and  B.  adjust- 
ments were  made  until  all  the  papers  held  fast.  The  blocks 
D  were  then  made  secure  by  means  of  the  setscrews  E.  After 
a  final  test  with  the  tissue  papers,  the  crankshaft  was  ready 
to  have  the  eccentric  ground.  This  was  done  on  an  IS-inch 
by  96-inch  Norton  plain  grinder.  The  fillets  on  the  eccentric 
were  also  ground  at  the  same  time. 


13 


CAM  CURVES. 

ARTHUR  B.  BABBITT. 

When  the  curve  of  a  cam  is  not  determined  by  a  given 
definite  motion  of  the  follower,  and  the  condition  presented 
to  the  designer  is  simply  to  make  the  follower  move  through 
a  given  distance  during  a  given  angle  of  motion  of  the  cam- 
shaft, the  ease  and  silence  with  which  the  cam  works  depends 
upon  the  character  of  curve  used  in  laying  out  the  advance 
and  return.  The  uniform  motion  curve,  the  simplest  of  all 
curves  to  lay  out,  is  a  hard-working  curve,  and  one  that  can- 


Fig.  1.    Uniform  Motion  Curve. 

not  be  run  at  any  great  speed  without  a  perceptible  shock  at 
the  beginning  and  end  of  the  stroke. 

The  uniform  motion  curve  would  be  represented  in  a  dia- 
gram by  the  diagonal  of  the  rectangle  of  which  the  base 
represents  the  angle  of  motion,  and  the  altitude,  the  stroke  of 
the  cam,  as  shown  by  the  full  lines  in  Fig.  1.  However, 
should  the  nature  of  the  design  demand  a  uniform  motion 
for  a  given  part  of  the  revolution  of  the  camshaft,  the  shock 
at  beginning  and  end  of  stroke  may  be  modified  by  increasing 
both  the  angle  of  motion  and  the  stroke,  and,  in  the  diagram, 
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Fig.  4.    Method  of  Mounting  Crankshaft  in  Fixture. 
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The  length  of  throw  was  tested  in  the  grinder  by  means  of 
a  Bath  indicator  and  a  1-inch  B.  &  S.  disk,  and  found  to  be 
within  the  required  limits. 

When  the  eccentric  was  completed,  the  end  blocks  were  re- 
moved and  the  remainder  of  the  crankshaft  was  ground  on 
its  own  centers. 

According  to  the  Iron  Age  a  new  tunnel  is  to  be  built 
through  the  Bernese  Alps  for  a  railroad  to  connect  at  Brigue 
with  the  Simplon  tunnel  route.  The  new  road  will  be  35 
miles  long  and  the  tunnel  8.39  miles.  The  road  will  be  op- 
erated by  electricity,  and  have  a  maximum  gradient  of  0.27 
per  cent.  This  road  will  be  the  shortest  route  between  Milan 
and  Genoa  and  the  north  and  northwest  of  Switzerland.  It 
will  shorten  the  approach  to  the  Simplon  tunnel,  and  will 
compete  with  the  St.  Gotthard  tunnel  route.  The  distance  be- 
tween the  Italian  cities  mentioned  and  Paris  will  In  fact  be 
15  miles  shorter  than  at  present,  and  100  miles  nearer  than 
by  the  St.  Gotthard  tunnel.  The  new  road  is  expected  to  be 
of  great  value  to  central  Switzerland,  particularly  to  the 
canton  and  city  of  Berne.  Work  on  the  tunnel  is  to  be  com- 
menced at  once,  and  the  approaches  ?nd  connections  will  be 
completed  later,  when  progress  on  the  tunnel  boring  is  suffi- 
ciently far  advanced  to  require  it.  This  will  be  the  fourth 
Alpine  tunnel  exceeding  8  miles  in  length. 


filling  in  arcs  of  circles  as  shown  by  the  dotted  lines  in  Fig.  1. 
The  amount  of  curvature  at  the  ends  of  stroke  Is  dependent 
upon  the  amount  it  is  possible  to  increase  the  angle  of  mo- 
tion, and  the  centers  of  the  arcs  are  determined  by  drawing 
perpendiculars  to  X  ¥  as  shown  in  Fig.  1.  It  will  be  noticed 
that  the  uniform  motion  has  been  maintained  for  the  original 
angle,  the  modifications  at  the  ends  causing  the  increase  of 
angle  of  motion  and  of  stroke,  the  rectangle  formed  by  these 
two  being  shown  by  dotted  lines.  Even  with  these  modifica- 
tions the  cam  is  still  apt  to  work  hard,  especially  if  the 
angle  of  motion  is  small. 

The  crank  or  harmonic  motion  curve  works  much  more 
easily  than  the  uniform  curve,  and  a  cam  laid  out  with  this 
motion  may  be  run  at  a  high  speed  without  much  shock  or 
noise.  To  draw  a  diagram  of  this  curve,  draw  a  semi-circle 
having  a  diameter  equal  to  the  stroke  of  the  cam,  and  divide 
this  semi-circle  and  the  line  representing  the  angle  of  motion 
into  the  same  number  of  equal  parts.  The  intersection  of 
lines  drawn  from  these  divisions  will  give  points  on  the  curve. 
Fig.  2  shows  the  harmonic  curve  and  the  manner  In  which 
,  it  is  obtained. 

Probably  the  easiest  working  cam  curve  is  the  one  known 
as  the  gravity  curve.  This  curve  has  a  constant  acceleration 
or  retardation  bearing  the  same  ratio  to  the  speed  as  the 
acceleration    or    retardation    produced    by   gravity;    hence    its 
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name.  A  body  falling  from  rest  will  pass  through  about  six- 
teen feet  in  one  second  (more  accurately  16.09  feet).  During 
the  next  second  the  body  will  increase  its  velocity  by  about 
thirty-two  feet,  making  the  distance  covered  during  the  second 
second  fcrty-eight  feet;  during  each  succeeding  second  the 
body  will  gain  in  velocity  thirty-two  feet.  Using  sixteen  feet 
as  a  unit  of  measurement,  it  will  be  seen  that  a  body  would 
travel  through  units  1,  3,  5,  7,  9,  etc.,  during  successive  sec- 
onds or  units  of  time.  To  apply  this  motion  to  the  cam  curve 
we  might  divide  the  angle  of  motion  into  a  given  number  of 
equal  parts  and.  using  the  units  given  above,  we  may  increase 
the  velocity  to  a  given  maximum  and  then,  retarding  with 
the  same  ratio,  bring  the  follower  again  to  rest  at  the  other 
end  of  the  stroke.  In  the  diagram.  Fig.  3,  the  line  repre- 
senting the  angle  of  motion  is  divided  into  eleven  equal  parts 
which  necessitates  eleven  divisions  on  the  line  representing 
the  stroke  of  the  cam.  If  the  motion  for  the  first  part  of 
the  stroke  is  to  have  a  constant  acceleration,  as  referred  to 
above,  the  distance  traversed  by  the  follower  during  the  first 
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Fiff.  2.    Crank  or  Hannonic  Motion  Curve. 

part  of  the  angle  of  motion  would  be  one  unit;  in  the  second 
part,  three  units;  in  the  third  part,  five  units,  and  so  on 
until   the  maximum  velocity  has  been  reached,  which  would 


Nmnber  of 
Period. 

Distance  Traversed 

by  Follower  during 

one  Period. 

Total  Distance 

Traversed  since 

beginning  o£ 

Motion. 

1 

1 

1 

2 

3 

4 

3 

5 

9 

4 

7 

16 

5 

9 

25 

6 

11 

36 

7 

9 

45 

S 

7 

52 

9 

5 

57 

10 

3 

60 

11 

1 

61 

be  during  the  sixth  part  of  the  angle  of  motion  when  the 
follower  would  travel  through  eleven  units  of  motion.  At  this 
point  the  motion  would  begin  to  be  retarded  by  a  constant 
deduction  which  would  cause  the  follower  to  move  through 
nine  units  during  the  seventh  interval  of  time,  seven  units 


Fig.  3.    Gravity  Motion  Curve. 

during  the  eighth,  five  units  during  the  ninth,  three  units 
during  the  tenth,  and  one  unit  during  the  eleventh  and  last 
interval.  The  sum  of  these  units  is  sixty-one,  which  will 
necessitate  dividing  the  line  representing  the  stroke  of  the 
cam  into  siity-one  equal  parts  of  which  the  first,  fourth, 
ninth,  sixteenth,  twenty-fifth,  thirty-sixth,  forty-fifth,  fifty- 
second,  fifty-seventh,  sixtieth  and  sixty-first  will  be   used  for 


determining  points  on  the  curve.  The  combination  of  the 
table  given  and  the  diagram  shown  in  Fig.  3  will  show  how 
the  gravity  curve  may  be  drawn. 

A  very  close  and  satisfactory  approximation  for  the  gravity 
curve,  and  one  that  entails  less  work  than  the  theoretical,  is 
shown  in  Fig.  4.  The  method  of  drawing  is  similar  to  the  one 
used  for  the  harmonic  motion,  excepting  that  an  ellipse  takes 
the  place  of  the  semi-circle.  It  can  be  seen  very  readily  that 
the   ratio  of   the   major   and   minor   axes   will   determine  the 
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Pig.  4.    Approximate  Gravity  Curve. 

character  of  the  cam  curve.  To  obtain  a  curve  that  will  ap- 
proximate the  gravity  curve,  the  line  representing  the  stroke 
of  the  cam  should  be  used  as  the  minor  axis  and  the  ratio 
of  major  axis  to  minor  axis  should  be  1%  to  1  or  11  to  8. 
Dividing  the  semi-ellipse  and  line  of  angle  of  motion  into  the 
same  number  of  equal  parts,  and  projecting,  we  obtain  points 


Fig.  5.    Comparison  between  the  Different  Cam  Constructions. 

on  the  curve.  Fig.  5  is  given  so  that  a  comparison  may  be 
made  of  the  three  motions  given  above  when  applied  to  the 
same  cam.  »     «     * 

The  daily  newspapers  have  had  a  glorious  time  telling  about 
the  wonderful  scheme  of  the  Bethlehem  Steel  Co.  offering  to 
teach  3,000  apprentices  the  secrets  of  steel  making.  It  is  said 
that  Mr.  Schwab  has  evolved  a  scheme  whereby  opportunity 
would  be  given  to  3,000  boys  to  enter  the  Bethlehem  mills 
where  they  would  be  trained  to  become  not  only  mechanics, 
'•but  experts  with  a  full  knowledge  of  the  highest  development 
of  the  iron  and  steel  business."  While  we  gladly  recognize 
the  enormous  increase  in  this  line  of  activity,  we  still  fail  to 
comprehend  what  the  country  would  do  with  3.000  experts 
with  a  "full  knowledge  of  the  highest  developments,  etc.," 
nor  can  we  see  that  there  would  be  any  inducement  for  Mr. 
Schwab  to  undertake  to  train  3,000  boys  with  this  object  in 
view.  It  is  pertinent  to  assume,  however,  that  it  is  workmen 
and  not  experts  Mr.  Schwab  is  looking  for.  particularly  when 
we  find  that  there  will  be  no  formality  in  entering  the  service. 
Those  who  wish  to  start  work  are  simply  asked  to  present 
themselves  at  the  gates  of  the  mills.  Even  the  machine  tool 
builder,  who  does  not  claim  that  he  intends  to  make  an  ex- 
pert of  every  apprentice.  Is,  we  are  glad  to  say,  a  little  more 
discriminating  in  regard   to  the  boys  started  on  the  road  of 

mechanical  success. 

*     *     * 

Judging  the  size  of  a  port  from  the  tonnage  entering  it, 
London  is  at  the  present  time  the  greatest  port  in  the  world, 
the  tonnage  for  1905  being  more  than  17,000,000  tons.  The 
second  place  is  occupied  by  New  York,  and  the  third  by  Liver- 
pool. 
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LETTERS  UPON  PRACTICAL  SUBJECTS. 


EXPANDING  TOOLS. 

Numerous  adjustable  and  expanding  tools  of  different  kinds 
and  designs,  that  are  made  by  manufacturing  concerns,  supply 
the  general  need  for  such  shop  accessories.  While  plenty  of 
shops  keep  a  good  stock  of  almost  every  such  tool  on  the  mar- 
ket, special  tools  are  always  more  or  less  necessary.  The 
accompanying  sketches  show  a  few  such  tools  that  have 
given  excellent  service  and  proven  generally  satisfactory. 


Fig.  2 
Figs.  1  and  2.    Recesslngr  and  Slottingr  Tools. 

Fig.  1  shows  a  tool  which  is  Intended  for  recessing,  groov- 
ing and  chambering;  A  is  a  bar  which  may  have  a  taper 
shank  or  a  straight  shank  squared  for  a  wrench.  The  lever 
or  tilting  cutter  B  is  fitted  into  a  slot  in  the  bar  and  hinges 
on  pin  C.  The  cutter  B  is  moved  or  fed  at  the  cutting  point 
(which  may  be  of  the  size  or  shape  required)  by  teed  nut  D, 
which  should  have  a  left-hand  thread.  This  allows  the  tool 
to  be  ted  while  running  right  hand  by  slightly  gripping  the 


Fig.  3.    Boring  Bar  with  Double  Cutters. 

nut  occasionally.  This  tool  is  especially  useful  in  recessing 
and  underscoring  and  preparing  holes  that  are  to  be  tapped 
a  certain  depth,  or  to  the  bottom.  It  is  well  adapted  to  drill- 
press  work.  The  cutter  is  iiressed  back  by  spring  E  when  the 
feed  nut  is  run  back.  This  tool  works  well  on  any  diameter, 
5/16  inch  and  larger. 

Fig.  2  shows  a  slotting  tool  for  cutting  keyways  in  small 
work,  the  long,  slender  ones  in  long  holes  that  are  generally 


Fig.  4.    Expanding  Tool  for  Counterboring  and  Beaming. 

so  disagreeable.  This  tool  gives  splendid  service  in  holes  14 
inch  diameter  and  larger  and  may  be  conveniently  used  in 
the  shaper  by  having  the  shank  bent  at  a  right  angle.  Fig. 
3  shows  a  boring  bar  with  double  cutters,  although  single 
may  be  used  it  desired.  Cutters  B  are  fitted  into  a  square 
hole  in  bar  A  and  are  fed  out  by  rod  C,  which  is  provided  with 
a  micrometer  adjustment,  the  latter  graduated  to  read  to 
O.noi  inch.     This  bar  is  well  adapted  to  vertical  or  horizontal 


boring  machines  or  lathe  work  for  boring,  chambering,  re- 
cessing and  general  work  of  such  character  that  the  cutter  is 
not  accessible,  but  must  be  fed  out  or  adjusted  by  some  means 
extending  beyond  the  portion  of  the  bar  covered  by  the  work 
being  bored.  The  cutters  are  easily  removed  by  running  the 
feed  rod  back  until  the  dove-tails  are  disengaged.  Fig.  4 
shows  an  adjustable  cutter  which  can  be  used  tor  general 
purposes  and  is  well  adapted  to  work  where  the  cutter  is  to 
be  used  near  the  end  of  the  bar,  such  as  vertical  boring  and 
chucking  machines,  car-wheel  boring,  etc.  Cutters  B  are 
moved  by  the  dove-tail  wedge  G,  which  is  moved  by  screw  H. 
These  designs  are  varied  somewhat  at  times  to  suit  the 
work.  The  tools  shown  have  been  in  practical  use  several 
years  and  are  dcing  good  service  to-day,  as  nothing  has  been 
found  to  satisfactorily  take  their  place.  W.  S.  Makquis. 

Washington,  D.  C. 


DIMENSIONING  "WORM  AND  WORM-WHEEL 
DRAWINGS. 

Recently,  while  assisting  in  building  a  machine  tha't  had 
a  worm  drive  I  noticed  that  the  center  distance  of  worm  and 
worm-wheel  was  given  in  decimals  carried  to  three  places. 
Now,  why  cannot  the  center  distance  be  given  in  figures  that 
agree  with  the  graduations  on  a  scale  the  machinist  generally 
uses,  namely,  16ths  and  32ds,  and  the  necessary  decimal  di- 
mension which  almost  always  enters  into  a  worm  and  worm- 
wheel  design  be  applied  to  the  diameter  of  the  worm  where 
it  can  easily  be  measured  by  micrometers?  For  an  example 
let  us  assume  that  we  have  a  worm  that  is  2  inches  outside 
diameter,  driving  a  worm-wheel  of  40  teeth,  14  inch  pitch,  the 
pitch  diameters  being  1.8408  inch  and  3.183  inches  respect- 
ively. Now  one-half  the  sum  of  the  pitch  diameters  will  be 
the  center  distance. 


1.8408  +  3.1S3 


:  2.5119  =  center   distance. 


Suppose  we  call  the  center  distance  2.5.  The  difference  will  be 
0.0119.  Multiplying  this  difference  by  two  and  subtracting 
from  the  original  pitch  diameter  ol  worm  we  have  1.817  tor 
the  new  pitch  diameter.  This  gives  us  a  worm  that  is  1.9762 
outside  diameter,  and  we  can  easily  caliper  to  these  figures 
with  the  micrometer.  Of  course  the  angle  of  thread  is  slight- 
ly changed  but  so  little  that  it  can  do  no  harm.  If  it  would 
be  impracticable  to  decrease  the  diameter  of  the  worm  owing 
to  it  having  a  large  hole,  then  the  diameter  can  be  increased 
so  that  the  center  distance  will  be  in  32ds.  Ai.ph.\. 

[One  objection  to  the  system  of  dimensioning  proposed,  and 
the  one  which  has,  perhaps,  in  many  cases  prevented  the 
adoption  of  this  way  of  dimensioning  is  that  the  hobs  used 
for  cutting  the  worm-wheels  would  all  be  of  special  diameters, 
and  for  each  new  design  of  worm  and  worm-wheel  drive,  not 
fully  identical  with  one  already  made,  there  would  have  to  be 
a  new  hob  made.  When  the  worm  is  made  of  a  standard 
diameter,  any  firm  having  a  large  number  of  hobs  on  hand  can 
often  make  the  worm  of  such  a  size  as  to  save  the  making  of 
a  new  hob  tor  every  new  design. — Emtob.] 


DESIGNING  A  PAIR  OP  SPIRAL  GEARS. 

A  few  days  ago  I  had  the  task  set  me  of  redesigning  a  pair 
of  spiral  gears  with  which  two  previous  draftsmen  had  had 
trouble.  The  gears  made  to  the  figures  they  had  calculated 
had  to  be  finished  by  the  cut  and  try  process.  It  was  my  first 
experience  with  spiral  gears,  so  I  approached  the  matter 
rather  cautiously.  I  had  kept  in  my  file  a  copy  of  the  May, 
1906,  issue  of  Machinery  with  the  article  on  spiral  gearing, 
and  I  used  this  for  a  start.  When  I  finished  the  calculations 
the  results  were  so  far  away  from  those  obtained  by  the  men 
who  tried  it  before  that  I  was  almost  afraid  to  use  them,  but 
I  said  nothing  and  sent  them  out  into  the  shop.  The  fore- 
man and  milling  machine  man  were  a  little  bit  skeptical,  but 
everything  worked  all  right,  and  the  only  change  that  was 
made  in  anything  was  the  use  of  a  No.   3  cutter  where  the 
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figures   called   for  a   No.   4.     The  following  diagram  and  fig- 
ures show  how  I  obtained  the  results: 
According  to  the  directions  given  in  the  article  referred  to, 

I  first  drew  lines  A  D  and  A  D'  at  right  angles  to  each  other, 
and  then  drew  the  ratio  line  A  C.  Since  I  wanted  11  teeth 
in  the  pinion  and  47  in  the  gear,  my  ratio  was  47  divided  hy 

II  equals  4.27.  On  my  diagram  I  located  C  2  inches  from 
line  A  D  and  8.54  inches  from  line  A  D',  this  being  in  the 
ratio  of  1  to  4.27.  I  decided  to  have  the  gears  with  a  tooth 
angle  of  45  degrees.  The  center  distance  between  the  axis 
of  the  gear  and  pinion  was  supposed  to  be  about  5  inches,  and 
the  diametral  pitch  of  the  tooth  somewhere  near  8.  Holding 
my  scale,  then,  at  an  angle  of  45  degrees  with  lines  A  D  and 
A  D',  I  moved  It  vertically  upward  with  the  zero  grad- 
uation on  line  A  D,  until  I  found  such  a  position  for  it  as 
that  shown  In  the  sketch,  where  point  0,  which  marks  the 
intersection  of  the  rule  with  the  ratio  line,  is  11/8  inch 
from  line  ^4  V  and  47/8  inches  from  line  A  D' .  11/8  inch 
or  1.375  inch  would  be  the  pitch  diameter  of  an  8-pitch 
spur  gear  of  11  teeth,  and  similarly  47/8  or  5.875  inches  would 
be  the  pitch  diameter  of  a  47-tooth  gear,  S  pitch.  The  dis- 
tance T>  D'  measured  on  my  rule  about  IO14  inches;  the  dia- 
gram makes  this  twice  the  center  distance,  so  the  center  dis- 
tance would  be   f>Vs  inches — which  was  near  enough   to  suit 


SPIRAL  GEAR  DATA. 
Gear  47  T.  8  P.  Pinion  11  T.  8  P. 
E.Diams.  S.STS'and  1.375' 
P.Di.ims.  8.307  and  1.M4' 
Out-side  Diams  8..»*and  2.19' 
Centre  distance  5.1i!.i* 
Ratio  -1.27 
For  47  Tootli  gear  use  No.2  cutic 

"    11    "    Pinion  "    No. 
Lead  of  gear  26.06" 
■  '     "  Pinions" 
"     "  Milling  machine  10" 
Gears  cut  wilbout  compounding  gearing 
n,  30  T.  on  screw,  78  T.  on  worm,  for  gear 
40  T.  ••       "      24  T.  "       ••      ••  Pinion 
Tooth  angle  4o° 


The  Solution  of  a  Spiral  Gear  Problem. 

me.  D  0  is  the  pitch  diameter  of  the  small  gear,  1.944  inch, 
while  D'  0  is  the  pitch  diameter  of  the  large  gear,  8.307 
inches.  The  outside  diameter  of  the  two  gears  was  found  by 
adding  2/8  =^  M  inch  to  the  pitch  diameters  of  each  gear,  the 
same  as  in  S-pitch  spur  gears.  Next  I  divided  the  number 
of  teeth  in  the  pinion  by  the  cube  of  the  cosine  of  the  tooth 
angle,  45  degrees.  This  quantity  was  found  in  a  table  in  the 
back  of  the  Brown  &  Sharpe  catalogue,  but  it  may  be  found 
in  almost  any  mechanical  reference  book  in  tables  that  are  as 
easily  read  as  a  time  table  is.  This  division  gave  me  31  and  a 
fraction.  The  table  in  the  Brown  &  Sharpe  catalogue  stated 
that  a  No.  4  cutter  should  be  used  for  cutting  31  teeth,  so 
this  was  what  the  milling  machine  man  was  told  should  be 
used.  Dividing  the  number  of  teeth  in  the  gear  by  the  same 
quantity  gave  me  123  teeth  for  this.  The  catalogue  calls  for 
a  No.  2  cutter  in  this  case.  Following  the  instructions  in  the 
article  referred  to,  the  pitch  diameter  was  multiplied  by  3.14 
and  cot.  45  degrees.  This  gave  me  a  lead  of  about  6  inches,  to 
which  to  set  the  milling  machine  in  cutting  the  pinion.  Mul- 
tiplying the  pitch  diameter  of  the  gear  by  the  same  quantities 
gave  me  a  length  of  about  26  inches  to  set. the  machine  to  in 
cutting  the  gear. 

The  only  change  that  was  made  from  these  figures  was,  as 
stated  before,  the  substitution  of  a  No.  3  cutter  for  a  No.  4 
in  cutting  the  pinion;  otherwise  the  calculation  worked  out 
very  nicely.  Charles  A.  Heald. 

Nashua,  N.  H 


WHERE  QUICK  JUDGMENT  SAVED  DOLLARS, 

.4n  instance  recently  occurred  which  showed  how  a  foreman 
having  that  quality  which  enables  him  to  quickly  decide  and 
act  to  the  best  advantage  in  cases  of  emergency  is  far  more 
valuable  to  a  firm  than  one  who  can  only  do  things  in  the 
orthodox  way.  In  a  large  machine  shop,  containing  large 
boring  mills  up  to  140  inches,  lathes  up  to  120  inches,  large 
planers,  slotters,  etc.,  there  were  two  forty-ton  electric  cranes- 
on  the  lower,  and  an  eighty-ton  electric  crane  with  two  trav- 
elers on  the  upper  runway.  Once  the  latter  crane  was  near  the- 
end  of  the  shop  lifting  a  heavy  job  out  of  a  lathe.  Suddenly 
the  controller  to  the  hoist  motor  burned  out.  leaving  the  job 
just  off  the  lathe  and  tieing  up  both  of  the  smaller  cranes 
which  were  in  the  short  end  of  the  shop.  The  only  thing  to 
do,  in  the  opinion  of  the  foreman,  was  to  repair  the  controller, 
which  was  done  in  the  course  of  three  hours,  and  in  the  mean- 
time many  machines  were  waiting  for  crane  service  which 
they  could  not  get  on  account  of  the  two  small  cranes  being 
held  prisoners.  The  large  crane  could  not  bridge  away,  and 
the  job  hanging  on  the  dead  trolley  was  too  high  to  unhook 
and  too  low  to  carry  over  the  machines.  The  machines  thus 
made  idle  were  all  highly  rated,  and  with  the  machine  hands 
they  totaled  up  to  a  nice  sum  before  they  could  resume  opera- 
tions. 

A  few  weeks  later  a  similar  accident  occurred  to  the  same 
crane  while  the  hook  was  too  low  to  pass  over  the  machines. 
The  forty-ton  cranes  were  one  on  each  side  of  it.  This  time 
another  foreman  was  in  charge  and  instead  of  ordering  it  to 
be  repaired  in  the  usual  way,  he  disconnected  the  four  motor 
wires  from  the  burned  out  controller  and  attached  them  to 
the  hoist  controller  of  the  second  trolley,  thus  allowing  the 
crane  to  go  about  its  business  while  the  bad  controller  was 
being  repaired.  The  delay  was  not  more  than  ten  minutes. 
Another  similar  accident  occurred  on  a  single  trolley  crane 
some  time  later  when  an  important  shipment  was  being  made 
and  time  meant  money;  the  controller  of  the  hoist  motor 
burned  out  with  the  job  hanging  on.  In  this  case  the  bridge 
controller  was  substituted  to  make  the  lift,  changed  back  to 
bridge  over  the  car,  then  changed  again  to  lower  the  job  off, 
the  total  delay  not  being  over  fifteen  minutes.  The  money 
saved  in  these  two  cases,  by  getting  the  cranes  quickly  in 
running  order  while  the  controller  was  being  repaired,  must 
have  amounted  to  quite  a  considerable  sum,  yet  these  valua- 
ble qualities  in  a  foreman  seldom  receive  consideration. 

Philadelphia.  Master  Mechanic. 

[The  cases  referred  to  above,  in  our  opinion,  are  not  so 
much  examples  of  lack  or  possession  of  judgment,  as  of,  on 
the  one  hand,  ignorance  and,  on  the  other  hand,  knowledge 
of  the  principles  of  electrical  apparatus.  The  occurrences, 
however,  strongly  accentuate  the  necessity  of  the  men  in 
charge  of  machine  shop  departments  being  to  some  extent 
familiar  with  the  principles  of  action  of  all  the  machinery  in 
their  charge. — Editor.] 

GRADUATING  IN  THE  MILLING  MACHINE  AND 
THE  SHAPER. 

The  average  shop  rarely  boasts  of  a  dividing  machine  or  of 
any  means  of  graduating  other  than  that  afforded  by  tools 
regularly  engaged  on  general  work.  WTien  such  jobs  have 
to  be  done  they  seldom  admit  of  a  special  expenditure;  this, 
coupled  with  the  fact  that  clean-cut,  evenly-spaced  graduations 
have  a  "setting-off"  effect  analogous  to  that  of  neat  lettering 
on  a  drawing,  has  caused  the  following  suggestions  to  be  prof- 
fered. 

Much  of  the  work  ordinarily  encountered  is  the  making  of 
scales.  A  good  miller  having  feed  screws  supplied  with  dials 
reading  to  0.001  inch  is  well  adapted  for  such  work.  The  divi- 
sions are  cut  with  a  perfectly  sharp  GO-degree  double-angle 
cutter  set  to  a  depth  usually  not  over  l-64th  of  an  inch;  for 
coarse  graduation  use  a  90-degree  cutter.  The  piece  to  be 
graduated  is  held  in  the  machine  just  as  for  any  other  opera- 
tion and  must  be  brought  in  correct  relation  with  the  cutter 
for  the  first  division  line.  'U'lhen,  by  feeding  with  the  table 
screw,  the  proper  length  of  line  is  cut,  set  the  stop,  and  run 
up  to  this  each  time.  If  the  lines  are  not  to  be  of  a  uniform 
length  It  is  usual  to  mill  the  longer  one  first,  going  over  the 
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scale  again  for  the  others;  or  if  this  is  inconvenient,  a  spac- 
ing piece  may  be  inserted  in  front  of  the  stop  each  time  a 
short  line  is  cut.  It  is,  of  course,  understood  that,  after  the 
first  line  has  been  made,  the  dial  on  the  cross  feed  is  used 
for  indexing. 

Should  the  proper  cutters  not  be  at  hand,  the  rolling  or 
"squeezing"  tool.  Fig.  1,  is  easily  made  and  is  capable  of  long 
and  excellent  service.  The  body,  made  of  steel,  is  bored  to 
slip  on  the  arbor  and  the  sides  of  the  hub  faced  true  with  the 
hole.  The  slot  at  the  outer  end  is  a  snug  working  fit  for  a 
hardened  and  ground  carbon  steel  roller.  When  using  this 
tool  the  arbor  must  be  secured  from  turning — otherwise,  pro- 
ceed as  with  the  cutting  method.  Rolling  produces  finer  fin- 
ished work  than  milling,  but,  as  shown  exaggerated  in  Fig.  2, 


Fig.  2.  Exaggrerated  Appear- 
ance of  Impression  Made  by 
the  Squeezing  Tool. 

always  throws  up  a  burr  that  has  to  be  removed.  This  tool 
cannot  be  used  to  advantage  on  cast  iron  or  for  light  accu- 
rate work.  Another  class  of  work  frequently  met  with  and 
best  done  on  a  milling  machine  calls  for  graduations  on  the 
outside  surface  of  a  cylindrical  piece.  Such  pieces  are  put  on 
centers  and  the  dividing  head  used  for  indexing.  A  milling 
cutter  or  squeezing  tool  is  used  for  obtaining  the  graduations 
the  same  as  before. 

For  shaper  work  use  a  60  to  90-degree  V-point  tool.  To 
make  smooth  lines  it  is  absolutely  necessary  to  have  a  sharp 
tool;  hence  (if  the  graduations  are  not  to  extend  clear  across 
the  work),  to  prevent  constant  dulling  of  the  point,  provide  a 
slight  groove  at  the  end  of  the  lines  into  which  the  tool  may 
run.  Rolling  can  be  done  in  the  shaper  with  a  tool  similar 
to  the  one  described  for  the  miller,  except  that  the  shank 
is  made  to  filt  the  tool-post  and  the  machine  is  run  with  the 
clapper  blocked.  Here,  again,  this  method  leaves  the  smoother 
finish  and  does  away  with  the  drag  of  the  clapper  and  conse- 
quent grinding  of  the  V  tool  necessary.     The  shaper  not  being 


Fig.  3.    Graduating  In  the  Shaper. 

supplied  with  a  dial  on  the  feed  screw,  some  other  way  of 
indexing  must  be  resorted  to.  One  method  is  to  make  a 
clamp.  Fig.  3,  of  cast  iron  or  steel  to  slide  on  the  top  rib 
of  the  cross  rail  and  secured  by  setscrews  having  brass  plugs 
in  front  of  their  points.  A  number  of  spacing  pieces,  of  a 
thickness  equal  to  the  "lead"  of  the  scale  to  be  cut,  are  pro- 
vided. These  are  placed  between  the  clamp  and  the  saddle, 
as  shown  at  a,  Fig.  3.  One  spacing  piece  is  removed  for  each 
line  cut,  and  the  saddle  moved  up  against  the  remaining 
pieces.  When  all  have  been  removed,  the  clamp  is  shifted  and 
the  operation  repeated. 

Less  accurate  graduations  may  sometimes  be  laid  out  with 
dividers  or  marked  from  existing  surfaces.  For  such  cases, 
the  scale  surface  is  coated  with  copper  solution  and  the  lines 


scratched  on  it,  the  work  being  then  put  in  the  shaper  or 
miller  and  the  divisions  cut  as  nearly  as  possible  to  the 
scratched  lines.  Donald  A.  Hampson. 

Middletown,  N.  Y. 


R.  S.  SOLVES  A  PROBLEM. 
The  editor  of  Machinery  has  sent  me  a  letter  which  he  has 
received  from  one  of  his  more  or  less  valued  correspondents. 
It  is  a  pleasure  to  me  to  say  that  the  correspondent  in  ques- 
tion is  very  anxious  about  my  health  and  general  welfare,  all 
of  which,  of  course,  is  very  agreeable  to  me,  and  makes  me 
realize  that  others  have  recognized  what  I  have  long  known 
myself,  namely,  that  I  am  a  person  of  importance  and  of  in- 
terest to  the  public  at  large.  The  correspondent  in  question, 
however,  in  all  his  kindness  still  seems  to  doubt  my  extraor- 
dinary mathematical  ability,  and  after  having  said  some 
things  he  ought  not  to  have  told  about  his  former  teachers 
and  instructors,  he  submits  to  me  the  problem  of  finding  the 
radius  of  a  circle  when  the  length  of  an  arc  and  the  corre- 
sponding chord  are  known.  It  almost  hurts  my  feelings  that 
he  should  even  suspect  my  incapability  of  attacking  so  simple 
a  thing  as  this.  Now  suppose  that  C  is  the  length  of  the 
chord  and  I  the  length  of 
the  arc.  Let  R  be  the 
radius  to  be  found.  The 
height  of  the  arc  we  will 
call  X.  We  have  now  two 
unknown  quantities,  R 
and  X.  If  we  can  get 
two  equations  containing 
these  quantities  we  can 
eliminate  the  one  in  one 
equation,  and  thus  solve 
our  problem.  It  is  easily 
seen  that 
It' 
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R.  S.  Solves  a  Problem. 


According  to  a  geometri- 
cal proposition  (Euclid,  III.,  35)  the  rectangle  contained  by 
the  parts  of  each  of  two  chords  intersecting  in  a  circle  are 
equal.     Thus, 


(2iJ 


.)a-=(^) 


(3) 


If  X  is  solved  in  equation  (1)  and  its  value  inserted  into 
equation  (2),  this  latter  reduces  itself  to  an  equation  with  one 
unknown  R,  which  can  then  easily  be  determined.  I  am,  how- 
ever, too  busy  at  the  present  time  promoting  a  company  to 
launch  my  perpetual  motion  scheme  to  be  able  to  demonstrate 
in  full  how  simple  the  problem  is.  Let  me  say  in  conclusion 
that  it  is  gratifying  to  know  that  the  world  is  growing  wiser 
every  day.  This  is  conclusively  proven  by  the  fact  that  only 
a  very  few  people  have  reflected  upon  spending  their  hard- 
earned  cash  in  buying  the  sole  right  to  my  perpetual  motion. 
Those  who  have  done  so,  I  thank  for  their  kindness,  and 
assure  them  of  my  profound  sympathy.  R.  S. 


TOOLS  FOR  BENDING  AND  THREADING  IN  A 
SMALL  SHOP. 

An  order  for  five  thousand  5/16-inch  round  pieces  of 
wrought  iron,  bent  to  a  "U"  shape  and  threaded  for  standard 
nuts  at  the  ends  was  received  at  a  small  shop,  so  small  in- 
deed that  a  working  force  of  two  men  and  three  boys  was 
considered  ample  for  rush  seasons.  However,  it  was  the  only 
machine  shop  within  twenty  miles,  and  many  and  queer  were 
the  jobs  which  fell  to  its  lot.  A  slab  of  cast  iron  36  x  18 
inches  (the  shops  laying  out  plate)  was  set  up  in  the  middle 
of  the  floor,  its  upper  surface  being  about  the  s-sme  height 
as  a  low  table,  a  piece  of  boiler  plate  A  was  choppel  out  and 
ground  to  the  inner  shape  of  the  sample  piece.  This  was 
bolted  to  the  center  of  the  cast  iron  plate,  and  two  levers  were 
made  and  fulcrumed  at  pins  C  so  that  when  a  piece  was 
placed  in  position  and  the  levers  forced  around  (boy  power, 
the  smaller  the  boy  the  longer  the  handle)  the  required 
shape  was  the  result.  D  is  a  strap  bolted  behind  A,  which 
keeps  the  work  up  to  its  place.     A  stop  was  provided  at  one 
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side,   so  the  boys  would  get   the  pieces   central   without   loss 
of  time. 

Threading  the  ends  was  the  next  operation.  The  com- 
pound rest  of  the  lathe  was  removed  and  in  its  place  a  large 
block  of  wood  was  bolted  down,  on  the  upper  side  of  w-hich  a 
groove  was  hollowed  out  to  the  U-shape  of  the  wire,  and  so 
that  when  a  piece  was  laid  in,  It  came  flush  with  the  surface 
and  the  two  ends  protruded  over  the  forward  end  about  114 
inch  and  were  level  with  the  lathe  center  line.     A  swiveling 
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slot  in  A.  Check  nut  G  is  used  to  regulate  the  depth  of  the 
cut  and  is  operated  on  the  same  thread  with  E.  Both  nuts 
are  of  machinery  steel,  casehardened.  knurled  and  provided 
with  three  holes  permitting  the  use  of  a  spanner  wrench. 

The  operation  of  the  tool  is  as  follows:  Adjusting  nut  E 
is  screwed  forward  until  the  cutter  is  set  to  the  depth  of  the 
cut  desired.  Check  nut  G  is  then  set  against  adjusting  nut 
E,  which  is  screwed  back  until  the  cutting  point  is  below  pilot 
bushing  D.  The  turret  is  then  fed  forward,  bringing  the  tool 
into  the  work.  Adjusting  nut  E  is  gradually  brought  up 
against  check  nut  G.  bringing  the  cutting  point  to  its  full 
depth.  When  this  is  done  the  automatic  feed  of  the  machine 
is  thrown  in  and  the  tool  performs  its  work.  The  only  qualifi- 
cation necessary  to  make  a  tool  of  this  kind  universal  for 
various  sizes  of  work  is  to  provide  pilot  bushings  and  tools 
to  suit  the  required  diameters.  W.  T.  M. 


GRINDING  PISTON  RINGS  ON  THE  PLANER. 

The  use  of  a  24-inch  x  iJ-foot  planer  for  grinding  4-inch  gas 
engine  piston  rings  is.  to  say  the  least,  hardly  good  practice, 
but  in  our  case  it  seemed  to  be  the  most  feasible  way  of  ac- 


Simple  Bendingr  TUg  and  Arrangement  for  Threading. 

iron  clamp  E  served  to  hold  the  piece  in  place,  and  the  thrust 
of  starting  the  thread  was  borne  by  the  wood  at  the  end 
at  F.  The  cross-feed  screw  was  removed  and  the  operator 
after  threading  one  end  pushed  the  whole  thing  over  until 
the  other  end  was  in  a  position  to  enter  the  die  and  then  gave 
it  a  start  with  the  hand-wheel  on  the  carriage.  The  lathe 
was  never  stopped  except  at  the  moment  of  reversal,  and  I 
dare  say.  as  these  moments  were  short  enough  to  be  unob- 
served by  the  average  eye,  many  would-be  philosophers  argued 
that  the  lathe  never  stopped  at  all. '  W.  L.  McL. 


SCREW  MACHINE  RECESSING  TOOL. 
The  accompanying  cut  shows  a  screw  machine  tool  for  re- 
cessing castings  which,  beside  being  simple  to  operate,  is  an 
important  factor  in  turning  out  work  accurately  and  rap- 
idly. In  the  cut,  A  represents  the  holder,  one  end  of  which 
fits  the  turret  of  the  screw  machine,  while  the  other  end  is 
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Grinding  Piston  Rin^s  on  the  Planer. 

complishing  our  purpose,  since  there  was  no  surface  grinder 
available.  The  device  was  arranged  as  shown  in  the  cut.  A 
small  electric  grinder  with  14  x  3  inch  emery  wheel  was  fast- 
ened to  the  tool  box  of  the  planer,  and  a  raising  table,  taken 
from  the  milling  machine,  was  bolted  to  the  platen.  The 
rings  were  turned  on  one  side 
in  the  lathe  before  being  cut 
off.  They  were  then  fastened 
to  the  table  by  two  bolts  with 
washers.  The  ring  was  al- 
lowed to  project  slightly  over 
the  edge  of  the  table  so  that  it 
might  be  measured  with  mi- 
crometers. Having  measured 
the  tool  used  to  groove  the  pis- 
tons, any  desired  fit  could  be 
obtained.  Only  one-third  of 
the  circumference  could  be 
ground  at  one  time,  necessi- 
tating three  changes.  The  time 
consumed  was  seven  minutes, 
but  this  could  have  been  re- 
duced by  using  a  wider-faced 
wheel.  The  fit  of  the  rings  in 
the  piston  groove  when  thus 
ground  was  all  that  could  be 
desired.  C.  F.  Moore. 

Rochester.  X.  Y. 


Screw  Macliine  Recessing  Tool. 

bored  to  receive  rod  B.  One  end  of  this  rod  is  milled  to  allow 
adjustment  in  both  directions  for  the  tool  steel  cutter  C. 
which  in  turn  is  slotted  to  suit  the  angle  on  the  end  of  the 
adjusting  rod.  Bushing  D  acts  as  a  pilot,  being  turned  to  the 
bored  diameter  of  the  work.  Adjusting  nut  E  is  screwed  on 
the  threaded  portion  of  holder  A  and  moves  the  pin  F  which 
is  driven  in  the  end  of  rod  B,  the  travel  being  guided  bv  the 


HOW  TO  MAKE  A  SAW, 
The  following  is  not  intended  to  give  you  an  idea  of  how 
to  start  in  the  saw-manufacturing  business,  nor  does  it  mean 
that  this  is  the  only  way  of  making  saws.  But  it  is  intended 
to  show  that  for  some  emergency  purposes,  ever  occurring, 
you  can  without  great  efforts  and  skill  make  a  good  saw  in  a 
short  time.     In  Fig.  1   are   shown  the  triangular  file  F.  the 
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"saw  to  be,"  8,  of  some  spring  tempered  steel  blade,  and  a 
piece  of  metal  (or  end  of  a  file)  M,  this  latter  varying  in 
thickness  according  to  the  size  of  tooth  wanted.  Now  all  you 
have  to  observe  is  to  file  the  first  tooth  with  a  few  strokes  of 
the  triangular  file  to  the  proper  depth,  to  insert  piece  M,  which 
serves  as  stop,  and  file  the  second  tooth,  and  so  on,  always 
trying  to  get  the  teeth  as  uniform  as  possible.  By  changing 
the  angle  of  M.  the  size  of  the  teeth  may  be  increased  or  de- 
creased without  going  into  trouble  of  searching  for  an  exact 
piece  to  fit.  Remember  as  well,  that  a  saw  with  undercut 
teeth  will  saw  iron  and  steel,  while  teeth  cut  down  straight 
as  shown  in  the  illustration  will  be  suitable  to  cut  brass, 
bronze,  etc.  To  avoid  the  cumbersome  job  of  staggering  the 
saw-teeth  sideways,  you  may  as  well  raise  a  burr  at  the  point 
of  same  by  a  light  hammering  of  the  points  with  a  small 
hammer   and   afterwards   refinish   them    with   the   file,   giving 


^<v-i.n.^.-u-i 


a  sharp  cutting  edge.  The  burr  being  left  on  will  prevent 
wedging  of  the  saw  in  cutting  metals.  This  method  of  mak- 
ing a  saw  is  rapid  and  saves  you,  in  time,  lots  of  annoyance, 
especially  when  cutting  narrow  slots,  for  which  purpose  gen- 
erally no  files  can  be  had  the  moment  they  are  wanted. 

Fig.  2  shows  a  section  of  a  "saw-file"  which  the  author  has 
seen  used  in  a  shop  down  south,  turning  out  surgical  instru- 
ments, and  is  a  more  fitting  means  of  doing  aforesaid  trick 
with  much  greater  accuracy  and  in  still  shorter  time;  it  will 
prove  indispensable  to  those  who  find  it  of  value  to  make 
their  own  saws  as  it  will  cut  from  5  to  20  teeth  at  a  time — 
depending  upon  number  of  teeth  to  the  inch  and  width  of 
file.  The  use  of  this  tool  is  self  explanatory,  the  cost  of  manu- 
facture is  little,  and  if  put  into  proper  use  will  be  a  jewel  in 
the  tool  box.  Max  J.  Oches. 

Cleveland,  Ohio. 


BUSHING  FOR  TURNING  ODD  DIAMETERS  IN 
THE  SCREW  MACHINE. 

Most  screw  machines  are  equipped  with  a  series  of  spring 
collets  or  chucks  for  holding  stock  of  different  diameters. 
The  sizes  of  these  collets  or  chucks  on  the  larger  sizes  of 
machines  usually  vary  a  sixteenth  of  an  inch.     It  is  frequent- 


\                             1 

A                         Stock 

t                              ^^ 

:  Flttingr  the  Stock,  and  Bushlngr 
)rs  of  Rod. 

ly  the  case  that  stock  of  an  odd  diameter  has  to  be  turned  up. 
Of  course,  for  very  small  variations  from  standard  sizes  it  is 
quite  practicable  to  adjust  the  tightening  clutch  at  the  other 
end  of  the  spindle.  Let  it  be  required,  however,  to  hold  stock 
that  varies  one  thirty-second  of  an  inch  from  the  nearest  size 
chuck,  say  for  instance  19/32-inch  stock;    now,  a  9/16  chuck 


is  too  small,  and  a  %  chuck  too  large  for  this  diameter.  To 
attempt  to  adjust  either  of  these  chucks  to  hold  the  stock,  puts 
an  undue  strain  upon  them,  and,  in  the  writer's  experience, 
has  broken  a  number  of  chucks.  Moreover,  the  stock  rarely 
runs  true,  and  is  not  held  firmly  as  only  the  front  or  rear 
end  of  the  chuck  grasps  the  stock  (Figs.  1  and  2).  To  over- 
come this,  the  writer  has  tried  the  following  device  which 
consists  of  a  brass  bushing  as  shown  in  Fig.  3.  It  is  made 
about  1/16  inch  longer  than  the  chuck  to  which  it  is  soldered 
by  means  of  the  brass  ring  shown  in  the  figure.  It  has,  of 
course,  slots  corresponding  to  the  slots  in  the  chuck  to  allow 
opening  and  closing  of  the  chuck  and  bushing.  These  slots, 
however,  do  not  extend  the  full  length  of  the  bushing,  but 
just  far  enough  to  give  a  suitable  amount  of  spring  to  it. 
This  device  has  been  found  entirely  satisfactory  and  is  very 
inexpensive,  and  moreover,  saves  the  risk  of  breaking  the 
chuck.  Fredekick  Walsleben. 

Brooklyn,  N.  Y. 


SAFETY  VALVE  FOR  BLAST  PIPES  IN 
BLACKSMITH  SHOPS. 

Reading  in  the  February  issue  of  Machinery  an  article  by 
Albert  P.  Sharp  on  safety  valves  for  blast  pipes  brings  to  my 
mind  a  case  that  occurred  to  me  several  years  ago.  Due  to  the 
accumulation  of  gas  in  a  large  blast  pipe,  an  explosion  result- 
ed, wrecking  the  whole  shop.  Knowing  that  the  same  thing 
would  occur  again  unless  something  was  done  to  prevent  it, 
the  device  shown  in  the  accompanying  cut  was  devised.  This 
device  answers,  I  think,  fully  as  well  as  the  method  proposed 
by  Mr.  Sharp  and  will  cost  only  a  quarter  or  less  of  what 
his  device  would  cost.  Referring  to  the  cut,  A  is  the  end  of 
the  blast  pipe,   which   in  most  cases  is  6  inches  in  diameter 


Safety  Valve  for  Blast  Pipes  in  Blacksmith  Shops. 

or  more.  This  end  should  be  cut  off  at  a  slant  of  45,  50,  or 
55  degrees.  A  piece  of  galvanized  iron  should  be  fitted  to  the 
end  as  a  cover  and  then  a  Square  hole  E  cut  in  the  cover.  A 
piece  of  leather,  for  instance,  the  thickness  of  belting,  cut 
large  enough  to  cover  the  hole  E,  and  long  enough  to  allow 
for  rivets  at  the  top,  and  with  a  piece  of  lead  C  to  act  as  a 
weight,  is  fastened  to  the  galvanized  iron  cover,  as  shown,  to 
complete  the  valve.  When  the  pressure  is  on,  the  leather 
cover  is  forced  over  the  opening  E  and  closes  it,  but  when 
the  pressure  is  off  the  leather  drops  down  by  the  action  of 
the  leaden  weight  and  allows  the  passage  of  air  and  gases 
through  the  pipe.  This  idea,  I  think,  is  original,  simple, 
cheap  and  absolutely  safe.  I  have  introduced  it  in  several 
shops  which  I  have  equipped.  George  T.  Coles. 

Chicago,  111.  

I  CAN'T  DRAW,  BUT  I  KIN  WHITTLE. 

Some  years  ago  I  was  running  a  machine  shop  with  foun- 
dry and  pattern  shop  connected,  manufacturing  one  cr  two 
specialties,  which  was  hardly  enough  to  keep  the  shop  run- 
ning to  its  fullest  capacity.  I  did  not  like  the  idea  of  taking 
in  hurry  jobbing  work,  as  that  would  interfere  with  our  sys- 
tem of  manufacturing,  so  I  decided  to  advertise  that  we  were 
prepared  to  build  special  or  experimental  machinery,  and 
issued  the  following  bulletin: 

AITENTION    INVENTORS— A    LONG-FELT    WANT    FILLED. 
The  undersigned  now  offers  you   the  services  of  from   ten   to  fifteen 
flrst-elass  mechanics,  equipped  with   the  latest  improved   machine  tools 
suitable    for    building   large   or    small   machinery.      All    inventions    kept 
strictly  on  the  quiet,  and  warranted  not  to  leak. 

In  less  than  one  week  I  had  to  hire  an  additional  type- 
writer, and  it  took  all  my  time  dictating  answers  to  fellows 
who  had  an  "idea"  and  wanted  me  to  design  the  machine,  all 
the  way  from  a  hog  ringer  to  a  valveless  steam  engine. 

I  had  adopted  Professor  Sweet's  idea  of  throwing  the  shop 
wide  open  to  visitors,  as  a  kind  of  advertising  exhibition. 
These  inventors  swarmed  into  the  shop,  stood  over  the  work- 
men, and  asked  them  why  they  did  the  work  in  that  way,  or 
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why  they  did  not  do  it  in  some  other  way,  until  my  patience 
was  exhausted.  One  morning  I  went  into  the  pattern  shop,  and 
there  was  a  tall,  raw-boned  Hoosier.  He  had  on  a  big,  rough 
straw  hat,  such  as  farmers  use  when  plowing,  and  a  long  linen 
duster  that  reached  down  to  his  heels.  He  was  standing  at 
the  back  of  the  leading  pattern-maker's  bench,  leaning  halt 
way  over,  and  almost  under  the  pattern-maker's  nose  held 
the  index  finger  of  his  left  hand  in  a  horizontal  position, 
using  the  finger  and  thumb  of  his  right  hand  as  a  pair 
of  calipers,  and  was  calipering  his  index  finger  first  at  one 
end  and  then  the  other. 

As  I  came  up,  the  pattern-maker  said  to  the  stranger,  "This 
is  our  superintendent,  I  did  not  get  your  name."  The 
stranger  turned  to  me  and  said.  "My  name  is  Wellwater,  from 
Pike  County,  Missouri."  Continuing,  he  said,  "I  was  trying 
to  explain  to  your  man  here  what  I  wanted,  but  he  don't  seem 
to  catch  on." 

"Have  you  a  drawing  of  what  you  want  made?"  I  asked. 

"Drawing,"  said  he,  "I  ain't  got  no  drawing.  I  guess  I  can 
tell  you  better  than  with  a  drawing  what  I  want.  You  see,  I 
am  getting  up  a  corn-planter,  I  mean  a  corn-dropper,  or  that 
is,  I  want  a  valve  made  for  a  corn-dropper,  one  as  will  drop 
four  grains  in  a  hill,  no  more,  no  less,  and  not  chop  the  corn 
into  hominy,  either." 

"That  is  an  excellent  idea,"  I  said,  "but,  as  you  cannot  fur- 
nish a  drawing  we  will  have  to  charge  you  fifty  cents  an  hour 
for  talking." 

His  hands  shot  into  his  duster  pockets,  he  leaned  forward, 
stuck  out  his  chin  and  looked  me  straight  in  the  eye,  and 
said.  "Is  that  so?"  Then  he  turned  on  his  heel  and  left  the 
shop.  In  half  an  hour  or  so  he  returned,  tapped  me  on  the 
shoulder,  and  said,  "Say,  can  you  make  me  a  couple  of  pieces 
like  that?"  at  the  same  time  taking  from  his  pocket  a  model 
of  the  valve  which  he  had  cut  from  a  potato.  "When  he  previ- 
ously left  me  he  went  up  to  the  corner  grocery  and  got  a 
potato,  sat  down  on  the  curb  stone  and  whittled  out  a  model, 
the  exact  size  and  form  of  the  valve  he  wanted  made.  It  was 
really  an  artistic  piece  of  carving,  the  curves  were  smooth 
and  graceful.  It  was  hollowed  out,  leaving  the  walls  and 
bottom  about  one-eighth  of  an  inch  thick,  and  the  two  side 
h'.gs,  intended  to  receive  the  connecting  pin,  were  reinforced 
with  proportional  bosses.  I  could  not  help  admiring  the 
rounded  corners  and  graceful  curves. 

Holding  up  the  potato  model  between  his  big.  rough  fingers, 
he  said:  "I  can't  draw,  but  I  kin  whittle."         Thomas  Hill. 

Quincy,  111. 


BORING  TOOL  FOR  MILLING  MACHINE. 

The  accompanying  cut  shows  a  boring  tool  which  is  very 
useful  for  boring  holes  in  the  milling  machine.  The  object  is 
to  get  a  very  fine  adjustment,  which  is  usually  diflBcult  on 
common  boring  tools.  The  adjustment  is  secured  by  turning 
the  adjusting  screw  A  which  is  prevented  from  longitudinal 
motion  by  a  small  pin  B,  engaging  into  a  groove  in  the  screw 
A.  The  cutter,  of  course,  must  be  threaded  on  one  side  to 
engage  with  the  screw.  In  making  this  tool  I  first  drilled  the 
hole  for  the  cutter.  After  this,  a  pin  was  driven  in  the  cutter 
hole  and  filed  flush  with  the  bar;  then  the  hole  for  the  adjust- 


SCAFPOLD  ON  WHEELS. 

A  platform  built  on  the  manner  shown  in  the  cut  is  a 
great  help  in  placing  or  repairing  overhead  pulleys  and  coun- 
tershafts. For  whitewashing  and  painting  ceilings  this  scaf- 
fold is  also  very  useful.  The  bracing  is  arranged  so  as  to 
straddle  the  ordinary  machine  tool.  A  ladder  is  built  on  one 
side  as  shown.  The  wheels  are  of  cast  iron,  9  inches  in  diam- 
eter, 3  inches  face.  The  axles,  which  run  loose  in  cast  iron 
boxes,  are  pressed  into  the  wheels.  A  hand-hold  on  top  of  the 
platform,  about  10  inches  from  the  edge,  facilitates  in  climb- 
ing up  on  the  top.    The  platform  is  7  feet  6  inches- by  5  feet 


6  inches  and  9  feet  from  the  floor;  the  height,  of  course, 
should  be  to  conform  with  the  height  of  the  shafting. 

To  keep  the  shafting  clean  of  oil  and  dust  a  pair  of  large 
"shears"  of  wood  are  used.  A  man  standing  on  the  floor  hold- 
ing the  long  ends,  and  having  waste  between  the  short  ends, 
squeezes  the  shaft  between  the  short  ends,  thereby  polishing 
or  cleaning  the  shaft.  A.  D.  Kxattel. 

Molice,  111. 


THE  FUNDAMENTAL  PRINCIPLE  OF  PROPOR- 
TIONING MACHINE  PARTS. 
It  frequently  happens  that  it  is  desired  to  make  some  ma- 
chine part  of  the  same  proportion  as  one  already  made,  but 
having  its  weight,  or  strength,  or  some  other  property,  either 
greater  or  less  than  that  of  the  model,  fn  a  certain  known 
ratio.  A  convenient  way  to  obtain  the  new  dimensions  is  to 
determine  the  algebraic  power  of  the  desired  property,  and 
to  find  the  corresponding  root  of  the  known  ratio.  This  may 
then  be  used  as  a  factor  with  which  to  multiply  the  dimen- 
sions of  the  model  to  obtain  the  desired  dimensions.  Let  it 
be  desired,  for  instance,  to  find  the  dimensions  of  an  anvil 
which  shall  have  the  same  proportions  but  weigh  three- 
fourths  as  much  as  one  already  designed.  Since  the  weight 
is  proportional  to  the  volume,  which  has  three  dimensions,  the 
multiplying   factor   would   be   ^V%  =  0.9085.     If   the   desired 


Boring  Tool  for  Use 

ing  screw  was  laid  out  and  drilled.  This  hole  is  a  plain  hole, 
not  tapped.  Last  of  all,  the  pin  hole  B  was  drilled  and  the 
[>in  put  in  place  after  the  adjusting  screw  had  been  inserted. 

Hartford,  Conn.  R.  P.  Jorgensex. 

[Many  of  the  readers  of  Machixeky  will  probably  recognize 
the  construction  of  this  boring  tool  as  being  the  same  as  that 
of  the  Pratt  &  Whitney  thread  tool-holder,  where  use  is  made 
of  an  adjusting  screw  inserted  in  a  similar  way  and  engaging 
with  a  thread  on  the  back  of  the  single  point  cutter  or  chaser. 
However,  the  use  of  this  construction  in  the  present  tool  is 
novel  and  may  prove  advantageous  in  many  cases. — Editob.] 


in  MiUing  Machine 

weight  is  1}^  that  of  the  first  anvil,  the  factor  would  be 
=  V1.5  =  1.143.  Other  instances  where  this  method  of  multi- 
plying factors  would  be  useful  are  in  determining  dimensions 
of  areas,  where  one,  of  course,  makes  use  of  the  square  root 
of  the  ratio;  in  determining  size  of  shafting,  working  from 
a  known  condition,  and  section  modulus  of  a  beam,  both  of 
which  cases  require  the  third  root  of  the  known  ratio:  and 
the  moments  of  inertia  of  sections,  requiring  the  fourth  root 
of  the  ratio.  These  are  but  a  few  of  many  applications  that 
will  readily   suggest  themselves.  G.  M.   Stbombeck. 

Urbana,  111. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contributions  of  kinlcs,  devices  and  methods  of  doing:  -work  are   solicited  for 

tills  column.    Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

In  the  description  of  the  emery  wheel  dresser  by  Roy  B. 
Damming  which  appeared  in  "Shop  Kinks"  February,  1907,  it 
should  have  said  that  thin  iron  washers  are  used  instead  of 
tool  steel,  as  there  stated.  These  washers  are  made  from 
sheet  iron  or  Russian  iron. 


IMPROVED  METHOD  OF  FASTENING  THE  LATHE  CHUCK 
TO  THE  FACEPLATE. 

To  the  left  of  the  cut  is  shown  an  improved  method  of 
fastening  a  lathe  chuck  to  the  faceplate  instead  of  fastening 
it  as  shown  to  the  right  of  the  cut,  which  is  the  usual  way. 
Two  important  advantages  are  obtained  by  this  change  of 
method.    The  chuck  will  come  nearer  the  bearing  and  a  much 


stronger  construction  is  possible.  The  method,  as  is  plainly 
shown,  consists  of  screwing  the  inside  face  of  the  faceplate 
to  the  chuck  and  allowing  the  hub  to  fit  the  inside  of  the 
chuck,  the  faceplate  being  finished  all  over  and  simply  re- 
versed from  its  usual  position,  which  is  to  have  the  hub 
toward  the  lathe  spindle  and  the  face  of  the  plate  toward 
the  chuck.  Wi.xamac. 


FACING  CUTTER. 
A  very  useful  and  convenient  form  of  cutter  for  facing 
around  holes,  either  on  top  or  bottom  side  of  the  work,  is 
shown  in  the  accompanying  cut.  A  is  the  bar  which  may 
have  straight  or  taper  shank  as  required.  B  is  the  cutter 
which  should  be  cut  right  and  left  hand  as  shown;  it  is  held 
on  the  bar  and  driven  by  two  screws  CC  which  fit  into  slots 
D  D  ot  the  bar.     For  facing  around  holes  on  the  under  side  of 


flanges  of  large  castings,  where  the  end  of  the  bar  is  first  to  be 
run  through  the  hole  and  the  cutter  attached  afterward,  this 
cutter  is  easily  put  on  or  removed  from  the  bar  while  it  is 
running,  thus  saving  much  time  otherwise  lost  by  stopping. 
When  desired,  the  keyways  on  each  side  of  the  bar  may  be 
cut  their  full  length  as  indicated  by  the  dotted  lines;  several 
sets  of  notches  may  then  be  cut  to  locate  the  cutter  at  dif- 
ferent positions.  U.  g.  W. 


CENTER  DRILL  HOLDER. 

The  tool  shown  in  the  accompanying  cut  has  proven  itself 
a  time-saver  when  centering  work  in  the  lathe,  particularly 
shafting.  The  shank  of  the  tool  fits  the  tool-post  and  holds 
an  ordinary  center 
drill.  One  of  the  ends 
of  the  latter  has  the 
tit  ground  off  and  the 
lips  are  given  suffi- 
cient clearance.  When 
reversed  in  the  holder 
this  makes  a  mo^t 
substantial  tool  for 
taking  up  centers.  An 
examination  of  d  i  s  - 
carded  center  drills 
will  show  that  few  if 
any  fail  except  by 
breaking  off  at  the 
end  where  they  join 
into    the    countersink. 

To  prevent  this,  grind  off  the  drill  part  to  less  than  half  its 
original  length,  even  shorter  than  shown  in  the  cut,  and  the 
center  drill  can  be  depended  upon  not  to  break  off.  but  to 
actually  wear  out.  Donald  A.  Hampson. 

Middletown,  N.  Y. 

A  HOME-MADE  BORING  BAR. 

We  had  occasion  to  send  the  water  end  of  our  boiler  feed 
pump  to  the  shop  for  boring  and  on  getting  it  connected  up 
ready  for  work  again,  we  found  it  did  not  work  as  it  should. 
It  was  packed  with  a  special  hydraulic  packing,  made  to  fit 
the  cylinder;  this  would  go  tight  into  the  outside  ends,  and 
after  banging  awhile,  go  to  the  other  end  with  a  rush.     When 


calipering  the  cylinders,  they  were  found  to  be  smaller  at 
the  outside  end.  causing  the  packing  to  wedge  in  hard,  whilfr 
it  was  loose  at  the  opposite  end.  Not  wanting  to  again  dis- 
mantle the  pump  we  decided  to  rebore  the  cylinders,  which 
were  lined  with  bronze,  in  place.  An  oak  block  of  the  diam- 
eter of  the  cylinders  was  procured,  and  into  one  end  of  this 
was  driven  a  file  end,  ground  to  the  proper  shape  to  form  a. 
cutter.  On  account  of  the  location  of  the  pump,  the  block 
could  not  be  turned  with  a  crank,  so  a  floor  flange  was  screwed 
to  one  end,  and  a  piece  of  %-inch  pipe  of  the  required  length 
screwed  into  the  flange,  the  whole  then  being  turned  with  a 
Stillson  wrench.  A  hole  was  bored  the  full  length  of  the 
block,  so  it  was  not  necessary  to  remove  the  piston  rods,  but 
merely  the  plungers.  A  cleat  nailed  to  the  floor,  with  a 
piece  of  board  for  a  lever  furnished  the  feeding  attachment. 
The  cutter  was  set  to  the  larger  diameter  of  the  cylinders,  so 
nothing  was  cut  out  at  the  inside  ends,  and  one  setting  an- 
swered for  both  sides.  The  pump  ran  as  it  should  after  this 
operation  was  performed.  j.  v.  N.  Cheney. 

South  Portland,  Me. 

TO  SHRINK  HARD  RUBBER. 

Some  time  ago  the  cap  of  my  fountain  pen  had  worn  so 
loose  that  it  frequently  dropped  off.  I  held  it  a  few  minutes 
over  a  hot  stove  with  the  open  end  of  the  cap  downward,  and 
was  pleased  to  find  that  the  diameter  of  the  opening  decreased 
sufficiently  to  cause  the  cap  to  fit  the  pen  holder  just  right. 
I  have  used  the  pen  several  months  since  the  experiment,  and 
the  cap  is  still  all  right.  This  idea  may  be  used  in  other- 
cases  in  which  hard  rubber  is  employed. 

Atlanta,  Ga.  w.   S.   Leonakd. 
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SHOP  RECEIPTS  AND  FORMULAS. 

A  DEPARTMENT  FOR  USEFUL,  MIXTURES. 
This  pa^e  is  intended  to  be  used  only  for  the  publication  of  such  shop  re- 
ceipts as  the  contributors  know  from  experience  to  be  practicable.  Receipts 
are  solicited  on  the  condition  that  the  contributors  personally  know  that  they 
are  reliable.  The  fact  that  a  receipt  is  old  and  supposedly  well-knowTi  does  not 
bar  it  provided  it  has  not  already  appeared  here. 

324.  SUBSTITUTE  FOE  BED  LEAD  APPLIED  TO  JOINTS. 

As  a  substitute  for.  or  in  the  absence  of,  red  lead,  use  var- 
nish on  air  or  steam  pipe  joints.  It  will  dry  very  hard  and 
last  for  a  long  time.  Doxald  A.  Hampson. 

Middletown.  N.  Y. 

325.    CHEAP  FLOWING  SOLDER. 

A  cheap  soft  solder  which  is  good  for  purposes  where  not 
much  pressure  is  carried.  Is  made  by  adding  to  each  pound  of 
lead,  while  melting,  one  teaspoonful  of  common  salt. 

Ashtabula.  Ohio.  C.  L.  Scoville. 


326.    FILLING  FOR  CAST  IRON. 

One-quarter  tumbler  full  of  Japan  dryer,  iv^  ounce  finely 
ground  dry  white  lead.  Mix  and  add  1  quart  of  finishing 
Japan.  Stir  in  dry  rotten  stone  until  mixture  is  a  thick 
paste.  E.  H.  McClixtock. 

West  Somerville,  Mass. 


327.  TO  WELD  SPRING  STEEL 
An  experienced  blacksmith  has  used  for  years  the  following 
in  welding  steel  springs.  Just  before  the  steel  comes  to  a 
welding  heat  he  placed  a  small  piece  of  Russian  sheet  iron — 
such  as  stove  bodies  are  made  of — on  the  joint;  this  melts  and 
runs  into  the  joint  so  that  the  weld  is  perfect.  X.  Y.  Z. 


328.    METAL  POLISH. 

A  good  metal  polish  for  gold,  silver,  brass,  nickel,  etc.,  can 
be  made  by  taking  powdered  crocus  and  mixing  enough  kero- 
sene oil  with  it  to  make  a  paste.  This  paste  must  be  rubbed 
very  thoroughly  over  the  article  to  be  polished.  Then  take  a 
flannel  cloth  and  rub  lightly  and  rapidly  until  a  brilliant  pol- 
ish is  obtained.  Herbert  C.  Snow. 

Cleveland.  0. 

329.    CEMENT  TO  RESIST  WHITE  HEAT. 

A  cement  that  will  resist  white  heat  may  be  made  of  pul- 
verized fire  clay  4  parts;  plumbago,  1  part;  iron  filings  or 
borings  free  from  oxide,  2  parts;  peroxide  of  manganese,  1 
part;  borax,  14  part,  and  sea  salt,  V^  part.  Mix  these  to  a 
thick  paste  and  use  immediately.  Heat  up  gradually  when 
first  using.  W.  R.  Bowers. 

Birmingham,  Eng. 

330.  BLACK  OXIDE  COAT  FOR  STEEL. 
A  fine  black  coat  is. produced  on  steel  if  treated  in  the  fol- 
lowing manner:  An  oxidized  skin  is  first  produced  in  some 
suitable  manner  on  the  surface  of  the  steel;  this  is  converted 
into  black  oxide  by  means  of  hot  water  and  continued  until 
the  coat  of  oxide  is  thick  enough.  Then  the  articles  are  dipped 
in  lukewarm  water  to  remove  any  acid  or  salty  particles,  and 
then  some  olive  oil  is  poured  over  the  whole.  D. 


331.  USE  OF  GLUE. 
A  mistake  not  uncommonly  made  by  infrequent  users  of  glue 
is  to  break  up  dry  glue  in  hot  water.  This  is  bad  practice  as 
the  adhesiveness  is  greatly  impaired.  Always  soak  dry  glue 
in  cold  water  and  then  cook,  but  do  not  cook  too  long  as  that 
is  injurious  also.  Glue  that  has  soured  should  not  be  use;!, 
and  every  precaution  should  be  taken  to  keep  it  sweet  if  the 
best  results  would  be  obtained.  M.  E.  Caxek. 


332.  UNCHANGING  GLOSS  ON  CAST  IRON. 
The  articles  are  well  scrubbed  with  a  diluted  acid,  dried  and 
smoothed  with  a  file,  wire  brush  or  the  like.  Then  they  are 
rubbed  repeatedly  with  ordinary  crude  petroleum  and  let  dry 
each  time;  finally  they  are  well  rubbed  with  a  hair  brush, 
which  gives  them  a  dark  glossy  appearance  which  will  stand 
heat  and  serve  as  protection  against  rusting.  Articles  once 
treated  in  this  manner  need  later  on  be  only  rubbed  with'  pe- 
troleum and  brushed  up  again.  D. 


333.    BELT  CEMENT. 

Put  15  pounds  of  best  glue  In  a  kettle  and  pour  over  it  5 
gallons  of  cold  water.  Let  it  stand  a  few  hours  or  over  night 
in  a  cold  room,  after  which  dissolve  by  gentle  heat.  Stir  in 
one  pint  of  Venice  turpentine  and  add  one  gallon  of  Martins 
belt  cement.  Cook  for  four  or  five  hours  by  gentle  heat,  being 
careful  not  to  bcil  the  mixture.  A  water  or  steam  jacketed 
kettle  should  be  used  to  avoid  burning.  If  too  thick,  mix 
with  water.  Albert  F.  Babbitt. 

Attleboro,   Mass. 


334.    MAKING  WAX  IMPRESSIONS. 

It  often  happens  that  it  is  required  in  the  manufacture  of 
goods  to  make  a  wax  impression  of  a  sample  or  model.  To 
do  this  successfully  proceed  as  follows:  Oil  the  surface  of 
which  the  impression  is  to  be  made  very  slightly  with  a  few 
drops  of  oil  applied  to  a  little  waste.  Then  take  common 
beeswax,  melt  it  slowly,  but  do  not  boil  it.  Mix  it  with  one 
or  two  tablespoonfuls  of  lamp  black  to  half  a  tumbler  of 
beeswax  and  stir  the  mixture.  In  order  to  make  the  wax  im- 
pression show  up  clearly,  take  a  fine  hair  brush  and  brush  a 
little  powdered  graphite  or  rouge  over  the  object  on  which 
the  impression  is  to  be   made.  C.  W.   Shelly. 

Wallingford.  Conn. 


335.    TO  FIREPROOF  WOOD  IN  FORGE  SHOPS. 

To  protect  the  woodwork  around  or  near  a  forge  apply 
three  coats  of  3  parts  alum  and  1  part  copperas,  dissolved  in 
water.  Apply  hot,  and  only  allow  suflicient  time  between  appli- 
cations for  the  preparation  to  saturate  the  wood.  Follow  this 
with  a  fourth  coat  composed  of  solution  of  copperas  made  to 
the  consistency  of  paint  by  mixing  with  fireclay.  This  treat- 
ment will  not  only  render  the  wood  fireproof  but  will  preserve 
it  for  many  times  its  ordinary  life. 

Another  fireproofing  mixture  for  the  same  purpose  is  com- 
posed of  3  parts  ground  wood  ashes  and  1  part  boiled  linseed 
oil.     This  is  applied  with  a  brush. 

Still  another  fireproofing  treatment  consists  of  three  appli- 
cations of  a  hot  solution  of  phosphate  of  ammonia.  The  last 
two  treatments  require  renewing  at  least  once  a  year. 

E.   W.   NOBTOX. 

336.    DISINFECTANT. 

It  is  frequently  necessary  to  disinfect  cur  offices  or  shops; 
a  very  effective  and  inexpensive  means  is  as  follows:  To 
61.2  ounces  of  crystals  of  potassium  permanganate,  add  one 
pint  of  formaldehyde  (40  per  cent)  for  every  1.000  cubic  feet 
of  room  space.  The  disinfectant  should  be  mixed  in  a  metal 
receptacle  having  at  least  ten  times  the  volume  of  the  ingre- 
dients used.  This  is  required  to  prevent  the  mixture  from 
boiling  over.  The  receptacle  holding  the  crystals  should  be 
placed  near  the  center  of  the  room  which  is  to  be  disinfected, 
after  ascertaining  that  all  doors,  windows,  etc.,  are  securely 
calked  to  prevent  the  gas  from  escaping.  The  formaldehyde 
solution  should  be  ready  to  be  poured  upon  the  crystals,  which 
must  be  done  quickly.  The  room  must  then  be  left  closed  for 
at  least  thirty-six  hours  to  obtain  the  best  results. 

Denver,  Colo.  E.  W.  Bowex. 


337.    HARDENING  COMPOUND. 

In  hardening  small  tools,  some  of  the  more  delicate  and 
essential  parts  of  the  tool  to  be  tempered  are  very  apt  to 
be  overheated  and  burned  unless  extraordinary  care  is 
exercised.  The  following  is  descriptive  of  a  compound  that 
can  be  used  to  prevent  over-heating  of  such  small  delicate 
instruments  during  the  process  of  tempering.  Dissolve  2 
ounces  of  pure  Castile  soap  in  enough  warm  water  to  make 
a  thin  paste,  and  add  to  it  the  contents  of  a  five  cent  package 
of  lamp  black,  mixing  it  well  into  a  stiff  paste.  This  must 
be  kept  securely  sealed  in  a  can.  To  use  the  compound. 
slightly  warm  the  small  tool  or  object  that  is  to  be  hard- 
ened, and  smear  the  paste  all  over  it.  WTien  dry,  heat  and 
quench  in  the  usual  way.  As  the  paste  is  removed  by  ths 
bath,  the  work  will  be  clean  enough  to  observe  the  color  in 
tempering.  T.  E.  ODoxxell. 

Urbana,  111. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO   CONTAIN   CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 


Give  all  details  and  i 


1  convenience 


Toolmaker. — Can  you  give  me  any  information  in  regard  to 
the  Jarno  taper?  Are  there  any  taljles  available  anywhere  for 
this  taper,  the  same  as  for  the  Morse  and  the  Brown  &  Sharpe 
standard  tapers?    What  is  the  Jarno  taper  used  for? 

A. — The  Jarno  taper  was  proposed  several  years  ago  by  Mr. 
Oscar  J.  Beale  of  the  Brown  &  Sharpe  Co.     The  taper  per  foot 
of  all  the  Jarno  taper  sizes  is  O.GOO  inch  on  the  diameter.    The 
Jarno  taper  has   the  advantage  over  the  other  two  standard 
tapers  mentioned   in   the  above  question  in   that  there   is  an 
exact  relationship  between  the  diameter  of  the  large  end,  the 
diameter  of  the  small  end  and  the  length  between  the  places 
where  these  diameters  are  measured,  and  this  relationship  can 
be  expressed  by  simple  formulas.     The  sizes  of  the  Jarno  ta- 
pers are  known  by  numbers  from  2  and  upwards,  and  by  sim- 
ply designating  the  number  of  the  taper,  all  other  necessary 
dimensions  can  be  determined  by  means  of  the  formulas. 
Let  X  :=  the  number  of  Jarno  taper, 
D  =  the  diameter  of  the  large  end, 
d=:the  diameter  of  the  small  end,  and 
i^  =  the  length  of  the  taper. 


Then,  D  =  ~, 


N 


d—- 


L  =  - 


10 


If,  for  instance,  we  want  to  determine  the  size  of  a  No.  7 
Jarno  taper,  we  find  from  our  formulas  that  the  diameter  of 
the  large  end  is  ''s,  the  diameter  of  the  small  end  0.700  and 
the  length  3l(,  inches.  If  we  figure  the  taper,  we  will  find  it 
to  be  0.600  inch  per  foot,  as  stated  before.  As  tar  as  we  know, 
there  are  no  tables  available  outside  of  the  manufacturing 
establishments  where  this  taper  is  used,  but  on  account  of 
the  simplicity  of  figuring  the  dimensions  for  the  taper,  no 
tables  are  actually  required.  This  taper,  although  it  has  some 
very  decided  merits  on  account  of  being,  one  might  well  say, 
the  only  system  of  standard  t3pers  founded  on  a  scientific 
method,  has  not  been  used  to  any  great  extent.  The  Pratt  & 
Whitney  Co.  has  commenced  to  use  it  of  late  for  several  of 
their  new  designs  of  machines,  particularly  profiling  machines, 
but  it  is  safe  to  say  that  the  old  standard  tapers,  the  Morse 
and  the  Brown  &  Sharpe  do  still  hold  their  own  in  almost  all 
ordinary  machine  shop  practice. 

C.  K.— Kindly  work  out  the  spiral  gearing  problems  indi- 
cated in  Fig.  1;  for  each  of  the  two  cases  the  ratio  is  1  :  1. 
The  shafts  are  at  right  angles  and  the  gears  are  to  run  at 
about  500  revolutions  per  minute.  Also,  will  you  please  look 
over    the    following    dimensions    given    for    a    pair    of    spiral 

I 


i"->! 

I 

Case  No.l 


gears  of  equal  dimensions:  Twelve  teeth  each,  14  diametral 
pitch  cutter,  shaft  angle  90  degrees,  gear  ratio  1  :  1,  and 
tooth  45  degrees  with  axis.  1  make  it  the  pitch  diameter  of 
these  gears  should  be  1.212  inch,  that  the  outside  diameter 
should  be  1.355  inch,  and  that  the  lead  should  be  3.S08  inch. 

The  answers  given  below  were  obtained  by  the  process  de- 
scribed in  the  article  on  the  subject  of  spiral  gears,  published 
in  the  May,  1906,  Issue  of  Machinery;  reference  should  be 
made  to  this.  The  conditions  shown  in  our  correspondent's 
sketch  in  Pig.  1  hold  us  within  very  close  limits  as  to  di- 
ameters for  these  gears.  We  will  take  it  for  granted  that  the 
gears  are  to  be  made  integral  with  the  shafts  on  which  they 
are  mountei,  otherwise  they  would  merely  be  thin  shells  of 


no  strength  whatever.  It  is  our  object,  then,  to  give  them 
such  pitch  diameters  that  they  will  accurately  fill  the  center 
distance  given,  and  will  be  enough  larger  than  the  shafts  of 
which  they  are  a  part  to  make  it  unnecessary  to  cut  into 
these  shafts  when  milling  the  teeth.  The  diagram  for  case 
No.  1,  Fig.  2,  shows  these  conditions  fulfilled.  This  method  of 
preliminary  graphical  solution  requires  that  the  ratio  line 
for  this  case  should  be  drawn  at  an  angle  of  45  degrees  with 
the  axis  lines.  The  following  dimensions  have  been  worked 
out  to  fit  the  diagram,  in  accordance  with  the  rules  or  form- 
ulas given  in  the  article  previously  referred  to: 

Gear  on  Large    Gear  on  Small 

Shaft.  Shaft. 

Number   of  teeth , 12  12 

Diametral   pitch    18  18 

Tooth  angle   56°  10'  33°  50' 

Pitch   diameter    1.197  inch  0.803  inch 

Outside    diameter    1.308  inch  0.914  inch 

No.  of  cutter  used No.  2  No.  5 

Lead  of  spiral   2.521  inch  3.764  inch 

Thickness  of  tooth    0.0873  Inch 

Addendum     0.0555  inch 

Whole  depth  of  tooth   0.120  inch 

The  second  case,  of  which  a  diagram  is  also  shown  in  Fig. 
2,  may  be  given  the  same  number  of  teeth  and  the  same  tooth 


Madiirttry  S.r. 


Pig.  2. 

angles.  This  pair  will  in  fact  be  merely  that  of  case  1  on 
a  slightly  larger  scale.  The  complete  dimensions  will  be  as 
follows: 

Gear  on  Large  Gear  on  Small 

Shaft.  Shaft. 

Number   of   teeth 12  12 

Diametral   pitch    16  16 

Tooth  angle    56°  10'  33°  50' 

Pitch   diameters    1.347  inch  0.903  inch 

Outside   diameter   1.472  inch  1.028  inch 

No.  of  cutter  used No.  2  No.  5 

Lead   of   spiral    2.836  inch  4.232  inch 

Thickness  of  tooth   0.0982  Inch 

Addendum     0.0625  inch 

WhoXe  depth  of  tooth 0.135     inch 

It  is  conceivable  that  you  might  have  good  reason  for  want- 
ing the  pitch  in  these  teeth  different  or  for  wanting  their 
diameters  changed  slightly,  in  which  case  it  would  be  possible 
to  get  new  solutions  to  accommodate  the  conditions  desired. 

The    dimensions    you    have    given    for    the    45-degree    angle 

gears  are  correct. 

*     *     * 

A  combination  wood  and  steel  railway  tie  has  been  invented 
by  Mr.  Thomas  A.  Gait,  Sterling,  111.,  which  is  claimed  to 
have  a  number  of  superior  advantages.  The  steel  portion  con- 
sists of  two  parallel  channels,  lying  on  edge,  with  the  fianged 
sides  in  and  separated  by  a  distance  of  about  8  inches. 
Firmly  clamped  between  the  channels  by  four  through  bolts 
are  two  sections  of  ordinary  wood  tie,  each  about  2  feet  long, 
8  inches  wide  and  6  inches  deep.  The  combination  affords 
the  same  simple  spiking  condition  as  the  ordinary  wood  tie 
and  the  same  elasticity.  Samples  of  these  ties  have  been 
placed  in  the  main  line  of  the  Chicago  &  Northwestern  R.  R., 
in  Sterling,  111.  It  is  asserted  that  the  facilities  for  tamping 
the  ties  with  the  open  channel  bar  construction  are  superior 
to  the  ordinary  wooden  tie. 
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A  MONTHLY  RECORD  OF  NEW  APPLIANCES  FOR  THE  SHOP. 


BEAMAN  &  SMITH  THBEE-WAY  FACING  MACHINE. 

The  Beaman  &  Smith  Co..  of  Providence,  R.  I.,  malies  the 
machine  shown  in  the  accompanying  halftone.  It  is  used 
for  facing  one  to  three  surfaces  simultaneously  on  such  work 
as  valve  bodies,  cylinder  castings,  etc.  It  consists  essentially 
■of  a  circular  work  table  which  can  be  rotated  to  any  angle, 
mounted  on  a  bed  carrying  two  oppositely  disposing  facing 
«pindles,  with  a  supplementary  bed  for  a  third  facing  head 
at  right  angles  to  the  other  two.  All  of  the  heads  are  driven 
by  a  single  four-step  cone  and  4-inch  belt  through  gearing 
which  provides,  in  all.  eight  changes  of  speed  of  from  SV2  to 
40  revolutions  per  minute. 

The  circular  work  table,  adjustable  to  any  angular  position, 
is  graduated   in   degrees   and  has  eight  holes    for   stop   pins. 


46  inches  in  diameter,  the  upper  bed  is  moved  backward  until 
a  gap  of  sufficient  width  is  left  to  clear  the  work.  The 
large  faceplate  may  then  be  used  with  its  direct  drive  for 
slower  speeds.  For  large  diameter  work  the  extended  cross 
slide  is  supported  by  a  brace  bearing  on  a  finished  way 
at  the  bottom  of  the  bed.  The  fact  that  the  width  of  the  gap 
is  adjustable,  presents  advantages  obvious  to  any  one  who  has 
use  for  a  gap  lathe. 


A  NEW  DESIGN  OF  THE  CINCINNATI  LATHE   AND  TOOL 

COMPANY'S  LATHE. 

The  16-inch  engine  lathe  made  by  the  Cincinnati  Lathe  & 

Tool    Co.,    Cincinnati,    Ohio,    may    now    be    obtained    in    the 

double   back  geared  style,   with  a   three-step  cone.     This  de- 


Machine  for  Pacing  Three  Sur&ces  Simuitaneously. 


Three  surfaces  may  thus  be  operated  upon  simultaneously, 
and  others  may  be  faced  at  any  angle  in  the  same  plane, 
means  being  provided  to  securely  fasten  the  table  In  any 
position. 

The  in  or  out  feed  of  the  facing  tools  on  the  radial  ways 
of  the  heads  is  effected  by  a  feed  screw,  driven  by  a  shaft 
passing  through  the  center  of  the  spindle,  the  arrangement 
being  the  same  for  each  of  the  heads.  By  a  patented  construc- 
tion the  tool  block  may  be  adjusted  by  the  operator  by  means 
of  a  hand  wheel,  this  being  possible  whether  the  spindle  is 
in  motion  or  stationary.  The  feeds  are  4.  8,  16,  and  32  revo- 
lutions of  the  spindle  to  1  inch  travel,  the  ratio  and  direction 
being  changed  by  means  of  levers  conveniently  located. 

The  machine  will  face  to  28  inches  in  diameter.  The  least 
distance  between  the  facers  is  10  inches,  and  the  greatest  is 
40  inches.  From  the  center  of  the  spindles  to  the  top  of  the 
table  is  1.5  inches.  The  weight  of  the  machine  is  approxi- 
mately 18,600  pounds. 


FAY  &  SCOTT  EXTENSION  GAP  LATHE  WITH 
MOTOR  DRIVE. 

Fay  &  Scott  of  Dexter,  Maine,  have  recently  built  a  24—46- 
inch  extension  gap  lathe  with  motor  drive,  to  meet  govern- 
ment specifications.  It  is  driven  by  a  -j-horsepower  Crockei-- 
Wlieeler  motor  with  a  2  to  1  variation,  through  a  silent  chain 
drive  to  a  sprocket  on  the  spindle.  The  lathe  is  double  back 
geared  and  is  provided  with  a  faceplate  drive  as  well. 

The  general  features  of  the  builders'  extension  gap  lathe 
are  well  known.  A  supplementary  bed  is  adjustable  longi- 
tudinally on  the  main  bed.  This  may  be  moved  up  close  to 
the  headstock,  when  the  tool  is  to  all  intents  and  purjioses  a 
24-inch  lathe.    When  it  is  desired  to  swing  larger  work  up  to 


sign  is  Intended  to  meet  the  heavy  duty  required  of  modern 
machine  tools.  The  lathe  is  provided  with  the  W.  T.  Emmas' 
patent  quick-change  gear  device,  which  gives  forty  positive- 
geared  changes  without  alteration  of  the  gearing.  The  back 
gears  are  of  3  1-3  to  1  and  9V2  to  1  ratio,  respectively. 


BIGNALL  &  KEELER  PIPE  MACHINE. 
The  Bignall  &  Keeler   Mfg.   Co..   of  Edwardsville,   111.,  has 
placed  on  the  market  a  new  pipe  machine  of  a  style  and  size 
designated  as  the  "P.  D.  Q.  C.  No.  6,"  the  suspicious  looking 


New  Member  of  the  BignaU  &  Keeler  Line  of  Pipe  Macliiiies. 

combination  of  letters  used  meaning  nothing  more  serious 
than  'Peerless  die — quick  chuck."  The  chuck  is  operated 
by  means  of  the  pilot  wheel  shown  in  the  cut  at  the  head 
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end  of  the  bed.  The  shaft  on-  which  this  wheel  is  mounted 
carries  a  pinion  meshing  with  teeth  cut  in  the  sector  arm  of 
the  chuck  lever,  which  operates  the  sliding  cone  encircling 
the  spindle.  As  the  cone  is  moved  forward,  the  chuck  arms, 
whicli  are  provided  with  rollers,  run  up  on  its  large  diameter, 
thereby  tightening  the  jaws  of  the  pipe.  When  the  cone  is 
moved  back,  springs  draw  the  jaws  away  from  the  pipe.  The 
jaws  in  the  chuck  are  graduated  and  when  once  set  for  a 
given  size  no  further  adjustment  is  necessary  for  working 
with  that  size.  A  chuck  is  provided  for  the  rear  end  of  the 
spindle.  This  chuck  has  three  independent  jaws  and  is  also 
provided  with  bushings  for  centering  the  work  without  grip- 
ping it.  A  four-step  cone  pulley  and  single  back  gearing  gives 
eight  changes  of  speed.  The  makers'  well-known  Peerless 
die  head  is  used.  This  machine  has  a  range  of  ten  sizes  of 
pipe,  from  1%  inch  to  6  inches,  inclusive. 


THE  SUPERIOR  MACHINE  TOOL  CO.'S  21-INCH  DRILL. 
A  new  firm,  the  Superior  Machine  Tool  Co.  of  Kokomo,  Ind., 

is  placing  on  the  market  the  21-inch  upright  drill  shown  in 

the  accompanying 
halftone.  It  was 
designed  by  Mr.  Al- 
bert E.  Weigel,  for- 
merly superintend- 
ent of  the  Aurora 
Tool  Works.  It 
drills  to  the  center 
of  a  21-inch  circle 
and  will  take  38 
inches  vertically 
between  the  base 
and  the  spindle,  or 
20  inches  between 
the  table  and  the 
spindle.  The  spin- 
dle has  a  feed  of  S 
inches,  while  the 
table  is  provided 
with  a  16-inch  ver- 
t  i  c  a  1  adjustment. 
A  No.  3  Morse  ta- 
per hole  is  used. 
The  cone  provides 
f  o  u  r  changes  of 
speed ;  the  driving 
pulley  should  run 
at  about  300  revo- 
lutions per  minute. 
The   net  weight   of 

the  machine,  which  stands  6  feet  high,  is  about  770  pounds. 


Superior  Machine  Tool  Co.'a  New  DriU  Press. 


TWELVE  AND  TWENTY-POUR-INCH  ROCKFORD 
SHARERS. 
We  have  illustrated  and  described  two  sizes  of  the  line  of 
shapers  built  by  the  Rxickford  Machine  Tool  Co.  of  Rockford, 
111.  These  were  the  20-inch,  shown  in  the  October,  1906,  issue, 
and  the  16-inch,  shown  in  the  November,  1905,  issue.  To  this 
the  concern  has  now  added  a  12-inch  and  a  24-inch  size  of  the 
same  general  design.  Among  the  strong  points  possessed  by 
these  tools  might  be  mentioned  the  rigidly  designed  columns, 
high  back-gear  ratio,  and  carefully  arranged  system  of  con- 
trol which  places  all  handles  and  levers  within  reach  of  the 
workman  on  the  operating  side.  The  vise  has  an  improved 
screw  arrangement,  such  that  the  jaws  are  drawn  and  not 
pushed  together,  thus  relieving,  the  frame  of  strains  which 
tend  to  spring  it  and  impair  its  accuracy.  Both  the  vertical 
and  the  cross  feeds  of  the  table  are  automatic  and  are  driven 
by  the  same  device. 


A  GRINDER  FOR  DISKS,  PAPER  SLITTERS,  ETC. 
This  machine  is  built  by  the  Bridgeport  Safety  Emery 
Wheel  Co.,  Inc.,  of  Bridgeport,  Conn.  It  is  designed  for  rotary 
face  grinding  of  such  parts  as  circular  slitting  cutters,  saws, 
dies,  punches,  etc.  The  work  may  be  held  in  a  great  vari- 
ety of  ways;  a  universal  chuck  is  provided,  but  a  Walker 
magnetic  chuck  may  be  used,  or  one  of  the  plain  3-  or  4-jawed 


type.  The  work  may  also  be  held  on  the  revolving  faceplate 
by  means  of  an  expanding  arbor  of  the  type  shown,  opened 
and  closed  by  means  of  a  screw.  The  work-carrying  head 
swivels  to  any  angle  desired,  thus  enabling  convex,  concave 
or  flat  faces  to  be  ground  at  either  end  of  the  spindle.     The 


Machine  for  Grinding  Disks,  Cutters,  Etc. 

head  is  mounted  on  dove-tailed  ways  gibbed  to  take  up  wear, 
and  is  fed  in  and  out  by  handwheel  and  screw.  Ring  check 
nuts  on  the  spindles  take  up  all  end  play. 

The  machine  is  designed  to  be  used  either  wet  or  dry.  In 
the  former  case  the  wheel  is  enclosed  with  a  hood,  and  pans 
are  arranged  to  catch  the  water,  which  is  returned  to  the 
large  tank  in  the  base  where  the  dirt  and  sediment  settles  to 
the  bottom,  while  the  clear  water  is  drawn  from  above  by  a 
centrifugal  pump  and  forced  back  to  the  emery  wheel  and  to 
the  work  being  ground.  The  machine  weighs  about  500 
pounds,  has  a  faceplate  7  inches  in  diameter,  and  when  the 
wheel  is  new,  permits  a  distance  of  6  inches  between  the 
platen  and  the  wheel. 


TWO  NEW  ARMSTRONG  TOOL  HOLDERS. 
In  Fig.   2  is  shown  a  "3-bar  boring  tool"  recently  devised 
and  placed  on  the  market  by  Armstrong  Bros.  Tool  Co.,  113 
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Fig.  1.  Armstrong  Boring  Tool  Holder  in  Use. 

North  Francisco  Ave.,  Chicago,  111.  This  combination  of  post 
and  holder  is  made  of  bar  steel  throughout.  The  holder  has 
a  T-head  fitting  in  the  tool-post  slot,  to  which  it  is  clamped 
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by  the  nut  at  the  top,  which  also  serves  to  clamp  the  bars 
in  place.  Of  these  latter,  as  indicated  by  the  name,  there 
are  three  of  different  diameters.  The  fact  that  but  a  single 
turn  of  the  wrench  is  necessary  to  release  both  the  bar  and 
holder,  makes  the  change  from  one  size  to  another  a  matter 
of  seconds  only,  thus  allowing  the  operator  to  use  the  stiffest 
bar  possible  for  each  job  or  each  cut  on  the  same  job,  with 


Fig.  2.    Armstrong  Three-bar  Tool  Holder. 

the  result  that  speeds  and  feeds  can  be  increased  and  time 
saved.  The  wrench  shown  has  one  opening  for  the  nut,  and 
one  each  for  tightening  the  cutters  in  the  three  sizes  of  bars 
furnished  with  the  tool.  The  tightening  of  these  cutters  is 
effected  in  such  a  way  that  the  pressure  of  the  cut  tends  to 
hold  them  more  firmly  in  position. 

Fig.  3  illustrates  an  improved  tool-post  which  combines 
in  itself  the  strength  and  holding  power  of  the  strap  and  stud 
tool  clamp,  with  the  convenience  of  the  open  side  and  ordi- 
nary setscrew  tool-posts.  The  construction  will  be  apparent 
from  the  cut.  .  It  is  made  of  drop  forged  steel  throughout  and 
consists  essentially  of  a  pair  of  jaws  carrying  tilting  clamp- 


Fig.  3.    Improved  Tool  Post. 

ing  faces;  these  jaws  are  pressed  apart  by  a  spring,  and 
may  be  clamped  together  by  the  T-head  bolt  which  passes 
through  them  and  into  the  slot  of  the  tool-block.  A  knurled 
head  adjustable  screw  furnishes  the  rearward  support  for  the 
clamping  action. 

This  tool-post  is  claimed  to  be  stronger  and  stiffer  than  the 
ordinary  type,  will  not  slip  or  allow  the  tool  to  chatter  and 
will  consequently  do  more  work.  It  will  work  up  close  to  the 
chuck  and  has  a  great  range  of  adjustment  without  loss  of 
holding  power,  the  jaws  adjusting  themselves  on  parallel 
lines;  the  open  side  permits  rapid  change  and  adjustment  for 
tools;  it  will  not  cut  or  tear  the  tool  shank  and  thus  is  particu- 
larly adapted  to  use  with  tool  holders,  and  no  trouble  is 
possible  from  stripped  or  upset  screws.  By  using  V-blocks 
fitted  to  this  tool-post,  boring  bars  and  similar  tools  of  vari- 
ous diameters  can  be  conveniently  held. 


Delphos  Mfg.  Co.,  Delphos,  Ohio.  This  tank  is  arranged  to  fill 
with  oil  any  sized  receptacle  brought  to  it,  and  return  the 
excess  to  the  reservoir  in  the  base  without  allowing  it  to  over- 
flow. A  doulile  spout  is  used,  one  branch  supplying  the  oil 
and  the  other  returning  the  excess.  As  originally  arranged, 
the  device  was  used  for  handling  the  lighter  grades  of  oil. 
Recent  improvements,  however,  have  made  it  possible  to  use 
the  non-overflowing  arrangement  with  the  ver.v  heaviest 
liquids  the  tank  will  be  called  upon  to  carry.  The  in-gallon 
size  is  a  very  popular  one  tor  factory  use.  Its  portability  is 
especially  convenient  where  the  keeping  of  lubricating  oils  in 
the  factory  increases  the  risk  in  the  eyes  of  the  insurance 
inspectors.  The  sales  of  this  device  have  greatly  increased 
during  the  past  year  and  numerous  re-orders  have  been  re- 
ceived. 


IMPROVED  SWEETLAND  FACE-PLATE  AND  JAW. 
The  accompanying  cut  shows  a  chuck  jaw  of  the  individual 
type,  designed  to  be  fastened  in  position  on  the  face-plate  of 
a  lathe,  boring  mill  or  other  machine  of  a  similar  nature.    It 


The  S-weetland  Face-plate  Chuck  Jaw. 

is  composed,  as  may  be  seen,  of  a  rugged  base  casting,  a  hard- 
ened jaw,  and  an  adjusting  screw.  The  device  may  be  used 
either  way  about,  for  holding  work  by  the  outside  or  by  the 
bore.  This  device  is  manufactured  in  three  sizes  by  the  Hogg- 
son  &  Pettis  Mfg.  Co..  New  Haven.  Conn. 


THE  IMPERIAL  AIR  MOTOR  HOIST. 

The   objectionable,    and    often    prohibitory,    features   of   the 

direct-acting  air  hoist  are  sufficiently  familiar,  and  these  are 

all   conspicuous  by  their   absence   in   the   Imperial   air  motor 

hoist  here  shown.     It  does  not  require  a  great  height  above 


IMPROVEMENTS  IN  THE  DELPHOS  OIL  PQMP  AND  TANK. 

In  the  February,   1^06,  issue  of  JI.kciiixery.   we  illustrated 

and  described  a  non-overflowing  pump  and  tank  made  by  the 


Fier.  1.    Section  of  Imperial  Air  Motor  Holat. 

the  lift,  and  no  more  height  for  a  high  lift  than  for  one  not 
so  high.  The  movement  is  perfectly  controlled  both  for  hoist- 
ing and  lowering  and  the  load  is  absolutely  held  at  any  point 
desired.     There  is  no  waste  of  air  in   filling  long  cylinders. 
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the  amount  used  at  any  time  being  only  that  required  for  the 
actual  work. 

The  motor  is  a   positive-action   reversible   air   engine,  with 
no  dead   centers   and   a   practically   uniform   torque.      It  has 
no  delicate  valve   mechanism   requiring  adjustment  or   liable 
to  get  out  of  order.     It  is  wholly  enclosed,  dust-proof,  splash 
oiling,     with     every     bearing 
bushed,  and  bathed  in  oil.    The 
steel  worm  on  the  motor  shaft 
runs    in    an    oil    pocket;     its 
thrust    is    taken    by    a    roller 
bearing;     it    meshes    into     a 
worm-wheel  of  bronze,  a  pin- 
ion on  the  worm-wheel  shaft 
engaging  the  drum  shaft  gear. 
On   the   larger   sizes   of   hoist 

B  there  is  an  additional  speed 
reduction;  on  all  sizes  the 
friction  is  the  least  possible, 
being  minimized  by  the  Jux- 
taposition of  suitable  mate- 
rials and  by  careful  workman- 
ship. The  hoisting  rope  un- 
der-runs  a  sheave,  which  al- 
ways permits  an  exact  equal- 
ization of  the  two  sides  on  the 
drum.  The  hook  turns  on -ball 
bearings,  so  the  load  may  be 
turned  in  any  direction  with- 
out twisting  the  ropes  and 
without  its  turning  back.  The 
action  is  steady  and  smooth, 
twelve  of  the  hoists  being  used 
for  the  delicate  work  of  hoist- 
ing   flasks     in     one     foundry 

alone.    The  hoist  Is  made  in  five  sizes  with  capacities  ranging 

from  1,000  to  10,000  pounds,  using  the  ordinary  air  pressures. 

It  is  built  by  the  Ingersoll-Rand  Co.,  11  Broadway,  New  York 

City.  

THE  THOR  PNEUMATIC  DRILLS. 
In  Figs.  1  and   2   are  illustrated   two  of  the  "Thor"  pneu- 
matic drills  made  by  the  Independent  Pneumatic  Tool  Co.  of 
Chicago  and  New  York.    That  shown  in  Fig.  1  is  non-reversible. 


telescopic.  An  externally  threaded  stud  works  through  an 
internally  threaded  sleeve  to  the  extreme  limit  of  its  travel, 
and  then  the  sleeve  in  turn  screws  out  of  the  holder  an  equal 
distance,  giving  an  unusual  length  of  feed  in  an  unusually 
short  over-all  height. 

The  motor  is  very  accessible.  By  removing  the  exhaust  caps, 
either  valve  may  be  removed  without  disturbing  any  part  of 
the  motor.  The  pistons  may  be  removed  by  unscrewing  the 
cylinder  head,  while  the  connecting  rods  may  be  taken  out 
through  the  cylinder  bore.  The  case  of  the  motor  is  made 
with  but  one  joint.  The  cylinder  and  gear  case  are  steel 
castings,  while  all  the  other  wearing  parts  are  either  steel 
forgings  or  are  cut  from  solid  steel  stock. 

The  reversible  drill  shown  in  Fig.  2  is  of  the  same  general 
design  as  the  non-reversible,  except  that  the  device  for  admit- 
ting air  to  the  cylinders  is  arranged  to  cause  the  drill  to  rotate 
in  the  opposite  direction  when  desired.  This  is  done  by  a 
simple  two-way  valve  placed  in  the  admission  chamber  at  the 
inner  edge  of  the  inlet  pipe  at  the  left  of  the  illustration. 
This  valve,  when  desired,  sends  the  air  through  the  exhaust 
port  into  the  valve  chamber  and  thus  into  the  cylinders,  in- 
stead of  by  the  usual  route.  In  both  machines  the  controlling 
valve  is  placed  close  to  the  cylinders,  so  that  the  machine 
responds  instantaneously  to  the  movement  of  the  valve. 

These  machines  are  made  in  fifteen  sizes  and  are  adapted  to 
all  classes  of  drilling,  reaming,  tapping,  flue  rolling,  wood 
boring,  etc.  The  manufacturers  will  send  a  machine  on 
approval  to  any  responsible  person  or  firm  desiring  to  try  one. 


OWEN  PLAIN  MILLING  MACHINE  IMPROVEMENTS. 

The  line  of  plain  millers  built  by  the  Owen  Machine  Tool 

Co.  of  Springfield,  Ohio,  has  recently  been  remodeled.     Two 

sizes  of  this  new  line,  known  as  the  No.  2-B  and  No.  3-B,  have 


Fig.  1.    The  Thor  Non-reversing  Pneumatic  DriU. 

There  are  four  single-acting  cylinders  in  the  body  of  the 
drill.  The  admission  of  air  to  these  cylinders  Is  controlled 
by  Corliss  valves  immediately  adjacent  to  the  cylinders.  These 
valves  are  operated  from  one  double  eccentric,  which  is  pro- 
vided with  individual  bearings  independent  of  the  crankshaft 
or  of  any  other  working  part  of  the  motor.  This  eccentric 
Is  driven  by  spur  gearing.  The  crankshaft  bearings  are 
placed  close  to  the  crank,  giving  a  saving  in  total  length  of 
the  motor  equal  to  the  length  of  the  eccentric.     The  feed  la 


been  placed  on  the  market;  the  cut  shows  the  smaller  of  these 
two.  A  good  idea  of  the  stiffness  and  rigidity  of  the  design 
can  be  obtained  from  a  study  of  this  cut.  It  will  be  noticed 
that  the  machine  has  a  geared  feed,  no  chain  being  used  be- 
tween the  spindle  and  the  feed  screw,  as  in  former  models. 
The  feed  changes,  of  which  there  are  thirty-two,  may  be 
obtained  while  the  machine  is  in  motion  without  the  slightest 
injury  to  the  working  parts;  the  handles  for  controlling  these 
changes  are  always  in  easy  reach  of  the  operator,  and  the 
feeds  are  automatic  in  all  directions.  The  usual  telescopic 
drive  is  eliminated,  being  replaced  by  vertical  and  horizontal 
shafts  and  sliding  bevel  gears. 

The  table  has  a  double  bearing,  being  fitted  both  above  and 
below  the  dovetailed  slide.  This  tends  to  keep  It  in  good 
alignment  even  when  working  at  the  extreme  of  Its  motion, 
at  the  same  time  preventing  it  from  cramping,  and  thus  allow- 
ing it  to  work  freely.   All  the  gearing  throughout  the  machine 


466 


MACHINERY. 


April.  1907. 


is  of  steel.  The  spindle  is  of  crucible  steel,  running  in  phos- 
phor bronze  boxes  provided  with  means  of  compensation  for 
wear.  The  back  gears  are  single  in  the  machine  shown,  and 
double  in  the  No.  3-B  size,  giving  respectively  12  and  IS 
changes  of  speed  with  three-step  cone  and  two-speed  counter- 
shaft. The  overhanging  arm  is  of  solid  steel,  carrying  an 
arbor  support  lined  with  a  bronze  bushing. 

For  the  No.  2-B  machine  shown  in  the  cut,  the  longitudinal 
movement  is  2S  inches;  cross  feed.  T^o  inches;  vertical  feed 
191-2  inches.  The  largest  diameter  of  the  cone  is  11  "s  inches 
and  it  has  four  steps  for  a  3-inch  belt.  The  spindle  is  bored 
for  a  Xo.  10  B.  &  S.  taper.  The  net  weight  of  the  machine 
is  2.S50  pounds.  The  dimensions  for  the  No.  3-B  machine  are 
as   follows:      Longitudinal   movement,   3S   inches;    transverse 


No.  2-B  O^i^en  Plain  MHUns  Machine. 

movement.  11  inches;  vertical  movement,  203'4  inches.  The 
largest  diameter  of  the  cone  is  12  7-16  inches  for  a  SVi-inch 
belt.  The  spindle  is  bored  for  a  Xo.  11  B.  &  S.  taper.  The 
net  weight  of  the  machine  is  4.300  pounds. 


BESLY  SPIRAL  DISK  GRINDER  NO.  14. 

The  disk  grinder  shown  in  the  cut  is  built  by  Charles  H. 
Besly  &  Co..  15-17-19-21  S.  Clinton  St..  Chicago.  This  tool  is 
a  recent  addition  to  their  extensive  line  of  disk  grinders.  It 
is  a  heavy,  rigid  machine,  equipped  with  lever  feed  table  and 
strong  belt  drive,  adapted  to  grinding  work  in  manufactur- 
ing quantities.  The  construction  is  on  a  par  with  that  of 
high-grade  machine  tools. 

The  lever  feed  table  bed  has  T-slots  and  a  key-way  for 
attaching  angle  plates  or  other  work  holders.  The  table  Is 
mounted  on  a  gibbed  dovetail  slide,  and  is  moved  to  and  from 
the  disk  by  a  lever,  pinion  and  rack,  which  gives  a  leverage 
of  14  to  1.  This  is  a  desirable  feature  as  it  enables  the  oper- 
ator, without  undue  exertion,  to  turn  out  more  work  by  using 
the  abrading  disk  at  its  maximum  efficiency.  The  table  is 
equipped  with  a  micrometer  stop  screw,  graduated  to  read  in 
thousandths  of  an  inch. 

The  bearing  bushings  and  rocker  shaft  are  turned  on  the 
outside,  and  carefully  fitted  into  bored  and  reamed  holes  in 
the  main  casting.  The  end  thrust  of  the  spindle  is  taken  be- 
tween the  cast-iron  spindle  pulley  and  the  flanges  of  the 
bronze  bearing  bushings,  on  hardened  and  ground  steel  collars 


of  large  area.  The  left-hand  table  carries  a  detachable  bevel 
gage  graduated  to  45  degrees.  Both  tables  may  be  tilted  from 
their  horizontal  position,  and  have  vertical  adjustment  and 
roc'.dng  motion,  with  adjustable  counterweights. 

The  disk  wheels  are  20  inches  in  diameter  by  about  13-16 
inch  thick,  but  the  machine  will  swing  23-inch  wheels.     The 


Besly  Spiral  Disk  Grinder. 

spindle  pulley  is  9  inches  diameter  for  a  7-inch  belt.  The 
spindle  is  2  inches  diameter  with  phosphor  bronze  split  bear- 
ings 9  inches  long.  The  rocker  shaft  is  2%  inches  diameter. 
The  machine,  with  countershaft  and  floor  press,  weighs  about 
3.000  pounds. 


A  GAP  PATTERN  PRESS  FOR  HEAVY  BLANKING. 
Large  blanks  or  disks  of  heavy  plate  are  now  being  pro- 
duced   in    such   large    quantities    that    single    rotary    slitting 
shears  with  circling  attachments,  formerly  used  for  making 
these    disks,    are    being    replaced    by    presses    and    blanking 


Toledo  Gap  Pattern  Press  for  Heavy  Blanking. 

dies.  The  dies  for  this  work  require  powerful  presses  with 
unusually  large  bed  area  and  opening.  The  accompanying  illus- 
tration shows  the  design  of  a  new  size  of  geared  press  with  a 
capacity  for  cutting  large  blanks  of  steel  plate  up  to  *s-inch; 
the  machine  has  recently  been  placed  on  the  market  by  the 
Toledo  Machine  &  Tool  Co.  of  Toledo.  Ohio.  It  is  much  better 
adapted  to  the  class  of  work  described  than  the  solid  back  or 
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other  types  of  press  formerly  used,  and  which  necessarily  had 
a  very  limited  bed  area  and  opening.  The  gap  pattern  Is  de- 
sirable for  the  convenience  of  the  operator  in  feeding  the- 
heavy  plates  or  bars  from  which  the  blanks  are  made. 

This  machine  has  a  driving  pulley  2  feet  in  diameter  for  a 
6-inch  belt.  The  balance  wheel  is  62  inches  in  diameter  and 
weighs  about  1,300  pounds.  The  gearing  reduction  is  T^o  to  1, 
the  large  gear  being  61  inches  in  diameter.  The  stroke  of  the 
particular  machine  shown  is  2  inches,  but  this  can  be  changed 
to  suit  conditions;  an  adjustment  of  4  inches  is  provided. 
The  distance  from  the  top  of  the  bed  to  the  face  of  the.  slide, 
with  stroke  and  adjustment  up,  is  13  inches.  The  bed  is  28 
inches  wide,  front  to  back,  and  36  inches  long,  right  to  left, 
with  an  opening  24  inches  wide  between  the  side  housings  of 
the  frame.  The  gap  extends  S^i  inches  back  of  the  center  line 
of  the  slide.    The  machine  weighs  about  18,500  pounds. 


PORTABLE  BORING  BAR  FOR  STEAM  TURBINE  WORK. 
The  portable  boring  bar  here  described  is  unusual,  in  the 
first  place,  in  the  matter  of  size,  though  this  does  not  show 
plainly  in  the  cut  on  account  of  the  absence  of  anything  with 
which  to  compare  it.  This  tool  is  made  for  boring  up  to  a 
diameter  of  10  feet,  and  the  bar  is  27  feet  long.     The  work 


right.  On  the  lower  end  of  the  same  cutter  head  is  shown  a 
place  to  attach  a  grinding  wheel  if  necessary,  this  being  used 
in  some  cases  to  finish  the  blades  after  they  are  inserted  in 
the  grooves.  Finishing  boring  cuts  are  also  taken  by  this  tool 
over  the  blades  after  they  are  assembled  in  the  casing.  All 
of  the  cutting  tools  for  these  operations  are  fastened  in  place 
and  adjusted  by  the  workman  while  inside  of  the  casing. 

The  bar  is  rotated  by  an  accurately  cut  worm  and  wheel  of 
the  Albro-Hinley  type.  The  longitudinal  feed  for  the  heads 
is  obtained  from  a  screw  set  within  a  slot  cut  in  one  side 
of  the  bar.  A  similar  slot  on  the  other  side  carries  a  key, 
which  takes  the  strain  of  turning  the  bar,  this  strain  being 
in  no  degree  transmitted  to  the  feed  screw.  The  feed  screw 
is  rotated  by  the  gearing  shown  at.  the  head  end;  three 
changes  may  be  obtained  by  operating  a  push  pin.  Feeding  is 
accomplished  by  blocking  the  hand  wheel  shown,  in  any  con- 
venient way,  the  hand  wheel  serving  as  well  for  manual  oper- 
ation of  the  feed  screw. 

With  the  increase  in  the  use  of  the  floorplate  method  of 
doing  heavy  work  and  with  the  increase  in  the  size  of  engine 
and  electrical  machinery  parts,  the  use  of  special  portable 
tools  has  greatly  increased.  This  tool  is  one  example  of  a 
number  of  special  devices  which  H.  B.  Underwood  &  Co.  of 


Underwood  Portable  Boring  Bar  for  Steam  Turbine  Work 


for  which  it  is  intended  is  the  finishing  of  the  inside  surfaces 
of  steam  turbine  casings  or  cylinders. 

In  the  process  of  construction,  these  castings  are  first  ma- 
chined at  the  joint  and  put  together.  The  shaft  openings  are 
then  rough  bored,  the  flanges  are  faced,  and  the  whole 
thing  fastened  solidly  together,  forming  a  long  cylinder  to  be 
finished  on  the  inside  in  a  series  of  varying  steps  or  internal 
diameters.  The  bar  is  inserted  through  the  shaft  openings 
of  this  long  cylinder  and  carefully  centered,  being  supported 
by  suitable  adjustable  bushings  at  these  points.  Through  a 
manhole  in  one  of  the  castings  the  operator  now  enters  and 
arranges  the  required  boring  members  and  center  supports 
in  the  interior.  These  parts  are  necessarily  made  in  sectional 
form  to  permit  their  being  passed  in  and  out  through  the 
manhole,  and  to  allow  them  to  be  easily  handled  by  the  work- 
man. The  halftone  shows  a  central  support  and  two  boring 
heads  mounted  on  the  bar.  The  central  support  has  four  re- 
movable arms,  various  lengths  being  used  for  various  diame- 
ters; extra  parts  for  this  are  seen  on  the  floor  beneath  the 
machine.  The  boring  heads  are  made  in  halves  and  are 
arranged  to  carry  two  tools  diametrically  opposite  to  each 
other. 

In  turbines  of  the  type  for  which  this  tool  is  designed,  sev- 
eral grooves  for  the  insertion  of  blades  are  required  to  be  cut 
around  the  circumference  of  each  step  in  the  cylinder.  For 
cutting  these  grooves,  use  is  made  of  a  supplementary  sliding 
head  shown  on  the  upper  end  of  the  boring  head  nearest  the 


1025  Hamilton  St.,  Philadelphia,  Pa.,  have  been  called  upon 
to  furnish  for  engineering  establishments  engaged  in  heavy 
work. 


THE  CRABB  TRANSPARENTIZER. 

In  the  May,  1906,  issue  of  Machinery  we  described  a  trans- 
parentizing  machine  built  by  Chas.  L.  Crabb  &  Co.,  115  Nas- 
sau St.,  New  York;  this  machine  was  designed  for  rendering 
pencil  drawings  on  ordinary  drawing  paper  transparent 
enough  to  be  used  for  making  blueprints.  The  cut  herewith 
shows  an  improved  form  of  the  device.  It  may  be  oper- 
ated much  more  rapidly  than  the  first  machine,  and  has  a 
greater  capacity,  permitting  of  the  treatment  of  drawings 
42  inches  wide  and  of  any  length.  It  will  take  any  thickness 
of  white  paper  upon  which  drawings  or  writing  have  been 
made  with  a  pencil  or  any  other  ordinary  erasable  material, 
and  by  means  of  a  hot  chemical  bath  and  heated  calendering 
rollers  render  it  permanently  transparent  and  waterproof. 
This  operation  is  a  matter  of  a  very  few  moments  only,  and 
from  the  paper  thus  treated  blueprints  can  be  made  immedi- 
ately, thereby  saving  the  time,  labor  and  expense  involved  in 
preparing  drawings  for  blueprinting  by  the  present  methods. 

A  tray  which  forms  a  part  of  the  machine  contains  the 
solution  to  be  used;  this  is  heated  by  an  electrical  resistance 
coil,  wound  for  110  or  220  volts.  The  drawings  to  be  treated 
are  fed  into  the  rolls  of  the  machine  and  passed  through  this 
heated  bath  by  the  turning  of  the  crank.     After  leaving  the 


468 


MACHIXEKY. 


April,  1907 


bath  the  sheet  is  carried  by  a  traveling  fireproof  apron  to 
heated  calender  rolls,  which  squeeze  out  the  surplus  liquid, 
giving  the  sheet  a  smooth  and  dry  surface.  The  operation  of 
the  transparentizer  is  extremely  simple  and  requires  no  pre- 
liminary  training   or   knowledge.     It   can    be    operated   by    a 
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The  Crabb  Transparentizer. 

boy,  at  an  approximate  total  cost  of  two-tenths  of  a  cent 
per  square  foot.  A  saving  of  35  per  cent  in  the  cost  of  draw- 
ing-ofiice  operation  Is  claimed. 


REISSUING  DEFECTIVE  PATENTS. 
The  Court  of  Appeals  of  the  District  of  Columbia  has  just 
rendered  a  decision  which  overthrows  the  views  expressed  in 
standard  textbooks  on  patent  law,  and  which  should  establish 
a  more  liberal  principle  in  the  reissuing  of  patents  in  the 
future.  The  statute  relating  to  the  reissue  of  patents  has 
been  for  the  past  twenty  years  construed  rather  strictly  by 
the  Patent  OflBce,  so  that  patent  attorneys  have  looked  upon 
reissues  as  possible  only  in  the  rarest  cases.  In  the  present 
case  the  applicant  was  a  Frenchman,  unfamiliar  with  Ameri- 
can patent  law.  and  not  having  direct  communication  with 
his  American  patent  attorneys.  The  result  was  the  taking 
of  a  patent  in  this  country,  which,  while  it  gave  to  the  world 
a  knowledge  of  a  very  broad  invention — a  new  and  valuable 
process  of  melting  steel  in  an  electric  furnace — did  not  secure 
to  the  inventor  the  reward  which  the  law  contemplates.  The 
patent  was  limited  to  a  detail  of  the  furnace,  and  the  broad 
idea  of  a  new  process  of  working  the  furnace  was  not  claimed. 
Upon  an  application  for  reissue  of  this  patent  so  as  to  secure 
to  the  inventor  claims  for  the  process  which  he  had  invented, 
the  three  successive  tribunals  of  the  Patent  Office  through 
which  the  case  was  prosecuted  refused  the  reissue,  chiefly  on 
the  ground  that  where  the  patent  was  originally  taken  for  an 
apparatus  it  could  not  be  reissued  with  claims  for  a  process. 
This  was  a  theory  which  had  been  enunciated  In  textbooks 
for  a  number  of  years  past,  and  had  been  held  by  the  Patent 
Office  and  apparently  acquiesced  In  by  Inventors.  The  present 
case  was  appealed,  and  a  decision  rendered  by  Chief  Justice 
Shepard  reversing  the  decision  of  the  Commissioner  of  Pat- 
ents, and  allowing  the  reissue  with  the  broadest  claims.  The 
court  took  the  view  that  since  the  process  was  described  in 
the  statement  of  the  invention  of  the  original  patent,  although 
not  specifically  claimed,  the  patent  might  be  reissued  for  the 
purpose  of  inserting  the  claims  inadvertently  omitted. — Amer- 
ican Industries. 

•     •     • 

Some  people  are  so  afraid  that  a  competitor  will  learn  about 
their  business  that  we  sometimes  wonder  that  they  sell  any 
goods  at  all. 


BRITISH  ENGINEERING  ACTIVITIES. 

Over  here  there  is  little  change  in  general  conditions.  The 
electrical  Industries  are  somewhat  hampered  by  lower  prices 
prevailing,  especially  In  view  of  the  higher  prices  for  raw 
materials.  Manufacturing  plants  have  so  multiplied  and  have 
been  equipped  on  such  modern  lines  that  the  competition  for 
electrical  contracts  of  any  magnitude  is  increasingly  keen 
throughout  Europe.  A  number  of  the  smaller  concerns  which 
have  carefully  and  gradually  extended  their  operations  and 
equipment  appear  able,  without  extreme  inconvenience,  to 
compete  in  several  departments  with  the  larger  plants  at  the 
low  prices  ruling.  In  the  matter  of  British  Industrial  organi- 
zation and  methods  an  interesting  departure  is  to  be  noted. 
The  employes  of  the  Bradford  Dyers'  Association  recently 
applied  for  a  10  per  cent  advance  In  wages.  As  a  large  vol- 
ume of  business  at  remunerative  prices  was  being  dealt  with, 
it  was  decided  to  grant  the  advance  if  certain  rearrangements 
of  methods — involving  a  diminution  in  the  number  of  men 
employed  per  unit  of  output — would  be  accepted  by  the  work- 
men. After  considerable  discussion,  the  employers'  proposals, 
somewhat  modified,  were  agreed  to,  on  condition  that  during 
the  first  year's  operation  of  the  new  scheme  the  proportion  of 
men  discharged  should  not  exceed  5  per  cent  of  the  number 
now  employed,  and  that  the  employers  should  pay  out-of-work 
benefits  to  the  discharged  men  at  the  same  rate,  and,  if  neces- 
sary, for  the  same  length  of  time,  as  paid  by  the  trade  union, 
thus  doubling  the  length  of  time  an  unemployed  member 
would  be  entitled  to  assistance.  This  basis  of  settlement 
will  probably  again  be  heard  of  in  trade  disputes  touching 
other  industries  where  improved  machinery  Involves  a  smaller 
working  force,  it  being  felt  that  the  consequent  hardships 
to  the  displaced  laborers  should  receive  specific  consideration 
during  the  period  of  readjustment  of  working  conditions. 

Considerable  attention  is  now  being  paid  to  the  require- 
ments of  British  commercial  men  by  the  board  of  trade  and 
the  consular  departments,  and  important  Improvements  with 
regard  to  the  methods  of  supplying  prompt  and  direct  in- 
formation as  to  foreign  markets  and  requirements,  to  British 
manufacturers  and  merchants,  are  under  way.  The  question 
of  the  compulsory  working  In  Great  Britain  (either  by  the 
patentees  or  licencees)  of  patents  granted  to  foreigners  is 
also  receiving  the  careful  consideration  of  the  government. 
In  the  past  the  incidence  of  the  present  laws,  or  their  admin- 
istration, has  tended  to  produce  a  virtual  foreign  monopoly 
in  certain  lines,  a  quite  opposite  result  to  that  contemplated 
by  the  framers  of  the  law. 

Our  universities,  leading  manufacturers  and  chambers  of 
commerce  are  now  working  together  much  more  frankly  than 
formerly  with  a  view  to  the  encouragement  and  utilization 
of  latent  talent  As  an  Instance  may  be  mentioned  the  "Gart- 
side"  scholarship  at  the  Victoria  University  of  Manchester. 
This,  founded  in  1902  by  a  Manchester  manufacturer.  Is  open 
to  British  subjects  of  eighteen  to  twenty-three  years  of  age 
and  is  tenable  for  two  years.  The  first  year's  work  at  the 
university  is  designed  to  preface  the  student  so  that  he  may 
usefully  investigate  some  industry,  or  part  of  an  industry, 
in  the  United  Kingdom  or  abroad.  The  Investigation  Itself 
occupies  the  second  year,  and  to  smooth  the  way  the  value  of 
the  scholarship,  which  Is  about  $400  per  year  for  time  spent 
in  England,  is  increased  to  $750  a  year  for  time  on  the  Conti- 
nent and  $1,250  for  the  United  States.  An  interesting  report 
by  the  present  holder  of  the  scholarship  on  Industrial  matters 
in  the  United  States  was  recently  Issued.  The  matter  of  loca- 
tion of  manufacturing  plants  receives  increasing  consider- 
ation. Though  so  comparatively  small,  the  United  Kingdom 
has  areas  of  such  diverse  character  and  accessibility  by  rail 
or  water  that  periodical  surveys  of  the  question  of  suitable 
location  are  desirable.  Some  inland  concerns  interested  In 
heavy  iron  and  steel  manufactures  tend  to  remove  to  the 
seaboard,  where  possible,  in  order  to  diminish  the  cost  of 
carriage  of  raw  and  finished  materials — an  important  item  iu 
the  total  cost  of  production  and  marketing.  As  one  of  the- 
latest  instances  in  this  connection,  may  be  mentioned  Cam- 
mell,    Laird    &    Co.    of    Sheffield,    who    are    investigating    the 
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potentialities  of  Swansea  for  ttie  establishment  of  branch 
works.  The  opening  and  working  of  the  Manchester  ship 
canal  has  also  opened  out  another  important  industrial  dis- 
trict which  offers  advantages  in  the  way  of  facilities  for 
handling  of  railway,  barge  canal  and  sea-borne  traffic,  coupled 
with  a  good  supply  of  skilled  labor  and  close  proximity  to 
probably  the  most  compact  group  of  manufacturing  towns 
and   localities  in  the  world. 

A  branch  of  engineering  which  does  not  obtrude  outside  a 
limited  sphere,  in  which,  however,  it  plays  a  by  no  means 
negligible  part,  is  that  of  the  design,  construction  and  work- 
ing of  modern  coke  ovens.  Our  German  friends  gave  a  not- 
able lead  in  the  matter  of  coke-making  processes  carried  out 
with  a  view  to  recovering  and  utilizing  products  of  distilla- 
tion formerly  practically  wasted.  These  by-products  are  of 
considerable  commercial  value,  and  though  one  hears  state- 
ments that  the  value  to  the  foundryman  of  the  coke  produced 
by  the  new  process  is  thus  impaired,  a  shrewd  guess  may  be 
made  that  the  requirements  of  the  consumers  of  the  coke  or 
by-products  will  be  catered  for  in  proportion  to  the  respec- 
tive profits  accruing  from  the  two  products.  Some  important 
installations  of  these  coke  ovens  have  been  carried  out  in 
Great  Britain  by  the  firm  of  Simon-Carves,  Ltd.,  of  Man- 
chester, who  also  undertakes  to  afterward  run  the  plants,  if 
considered  desirable.  A  kind  of  side  line  of  this  business  is 
the  design,  erection  and  supervision  of  crematories,  the  com- 
pany having  been  pioneer  in  this  direction. 

Somewhat  allied  to  this  class  of  work  is  the  design  and 
installation  of  modern  refuse  destructors,  which  are  now 
recognized  as  pretty  well  essential  to  efficient  sanitation. 
The  present  theory  is  to,  without  nuisance,  at  once  destroy 
all  organic  matter  by  exposure  to  extreme  heat — generated  by 
the  combustion  of  the  refuse — and  thereby  raise  steam,  which 
is  utilized  for  various  purposes,  including  sewage  and  water 
pumping,  driving  clinker-crushing  and  mortar-making  machin- 
ery, generating  electricity,  etc.  As  a  residual,  a  vitreous 
clinker,  which  is  a  marketable  article  in  good  demand  for 
roadmaking,  bacterial  sewage  filter  beds,  etc.,  is  produced. 
The  percentage  of  combustible  matter  in  town  refuse  varies 
considerably,  being  low  in  country  districts  where  coal  is 
expensive,  and  comparatively  high  in  manufacturing  districts 
where  the  domestic  use  of  fuel  is,  perhaps,  somewhat  waste- 
ful owing  to  the  English  system  of  open  fireplaces.  In  a 
number  of  cases  it  is  found  that  li/o  pound  of  water  can  be 
evaporated  per  pound  of  refuse.  In  order  to  obtain  such 
results,  the  air  forced  under  the  fire-bars  is  preheated  by  being 
drawn  through  regenerator  tubes,  the  outsides  of  which  are 
in  contact  with  the  highly  heated  gases  from  the  furnace  cells 
on  their  way  to  the  chimney  stack.  The  feed  water  for  the 
boilers  is  also  heated  by  economizers  also  utilizing  the  waste 
gases.  In  the  town  of  Preston  about  1,000  horsepower  is 
daily  produced  by  the  destruction  of  the  town's  refuse,  no 
nuisance  being  caused.  A  good  share  of  the  current  for 
running  the  municipal  tram  cars  is  thus  provided  in  addi- 
tion to  the  lighting  of  several  administrative  buildings. 
Destructor  plants  have  been  erected  in  many  British  cities, 
several  on  the  Continent  and  in  the  colonies,  and  a  few,  from 
British  designs,  in  the  United  States.  Concerns  prominent 
in  this  line  are  Meldrum  Bros.,  The  Horsfall  Destructor  Co., 
Heenan  &  Froude  and  Manlove  Alliot  &  Co.  Messrs.  Heenan 
&  Froude,  Ltd.,  Manchester,  England,  have  been  commis- 
sioned to  erect  a  destructor  on  Staten  Island,  New  York,  to 
deal  with  60  tons  of  refuse  per  day  of  24  hours,  boilers  to 
utilize  all  the  heat  generated  being  also  installed. 

A  rather  curious  feature  in  the  underground  communica- 
tions of  London  and  New  York  is  the  fact  that  the^  electrifi- 
cation of  the  London  Metropolitan  Railway  was  carried  out 
by  Americans  through  the  instrumentality  of  Mr.  Yerkes,  as 
British  electrical  engineers  found  the  task  too  big  for  them 
at  the  time,  while  the  subways  under  the  Hudson  are  being 
driven  by  a  British  firm  of  engineers  and  contractors  who, 
through  their  unique  experience  in  the  utilization  of  com- 
pressed air  for  tunneling  operations,  are  in  a  position  to 
effectually  cope  with  the  difficulties  encountered  through  the 
leaky  strata  of  the  river  bed.  James  Vose. 

Manchester,  February  18,  1907. 


MISCELLANEOUS  FOREIGN  NOTES. 
Alfred  Herbert,  Ltd.,  Coventry,  England,  has  built  an 
automobile  engine  valve  grinding  machine  in  which  the  valve 
is  rotated  continuously  in  one  direction  and  periodically  lifted 
from  its  seat,  while  grinding,  by  a  vertical  spindle  in  the  table 
which  is  connected  to  the  belt  pulley  by  a  crank  motion. 

Loudon  Bros.,  Ltd.,  Johnstone,  England,  have  recently  com- 
pleted a  horizontal  boring  and  facing  machine  of  large  pro- 
portions. The  bed  is  16  feet  long;  the  boring  bar,  4  inches  in 
diameter,  has  a  travel  of  2  feet  9  inches,  and  its  maximum 
and  minimum  distances  from  top  of  the  two  tables  of  the 
machine  is  24  inches  and  6  inches  respectively.  The  machine 
is  built  primarily  for  railway  work,  and  is  made  to  order  only. 

Motor  Cab  Industry  in  Great  Britain. — During  the  last 
year  the  motor  car  industry  has  assumed  great  dimensions 
in  England,  there  being  at  present  more  than  $60,000,000  in- 
vested in  the  British  motor  car  companies,  and  the  value  of 
British  cars  manufactured  during  1906  exceeding  $20,000,000. 
The  trade  gives  employment  to  a  quarter  of  a  million  men. 
The  excellent  character  and  popularity  of  British  cars  is  indi- 
cated by  the  fact  that  the  import  of  foreign  cars  decreased 
during  the  year  by  nearly  $400,000. 

Germany's  Export  and  Import  of  Machine  Tools  During 
1906. — According  to  Zeitschrift  fiir  Werkzeugmaschinen  und 
Werkzeuge,  the  import  of  machine  tools  to  Germany  last  year 
amounted  to  8,574  tons,  of  which  5,742  tons  came  from  the 
United  States.  The  exports  amounted  to  45,241  tons.  The 
imports  were  nearly  50  per  cent  larger  than  those  of  1905, 
and  the  exports  nearly  40  per  cent  larger  than  in  that  year 
and  nearly  double  those  of  1903.  Germany's  best  customers 
are  Italy,  Austria  and  France;  Russia,  Belgium  and  Switzer- 
land come  in  the  next  place. 

Messrs.  Drummond  Bros.,  Ltd.,  Ryde's  Hill,  England,  have 
recently  designed  a  small  5-inch  lathe  intended  for  repairs  on 
motors  and  motor  cars.  This  lathe  is  made  with  considerable 
accuracy,  and  high  claims  are  made  for  it  in  regard  to  capac- 
ity and  power.  This  lathe  differs  to  a  great  extent  from  the 
usual  design  of  lathes,  being  at  the  same  time  a  miniature 
boring  machine  with  a  table  similar  to  that  of  a  Lincoln  mill- 
ing machine.  Special  features  of  the  lathe  render  it  available 
for  an  infinity  of  operations  which  could  otherwise  not  be  per- 
formed without  a  great  number  of  machines. 

Messes.  Ludwio  Loewe  &  Co.,  Ltd.,  Farrlngdon  Road,  Lon- 
don, have  introduced  a  new  drill  chuck  called  the  "Grip" 
chuck.  The  construction  of  this  chuck  is  such  that  the  greater 
the  pressure  on  the  point  of  the  drill,  the  more  positive  the 
grip  of  the  chuck.  In  actual  tests,  halt-inch  drills  made  of 
high  speed  steel  have  been  driven  with  feed  and  speed  result- 
ing in  the  total  collapse  of  the  drill  without  causing  the  shank 
to  turn  in  the  chuck.  There  are  no  gears  or  screws  in  the 
construction  of  the  chuck,  and  no  key  is  employed  to  move 
the  jaws;  for  this  reason  it  seems  as  if  the  makers'  claims 
as  to  the  durability  and  convenience  of  the  chuck  are  well 
founded. 

Messrs.  Butler  &  Co.,  Halifax,  England,  are  building  an 
interesting  turning  and  facing  machine.  This  machine  is  in- 
tended for  finishing  flywheels  at  one  setting,  that  is.  for  turn- 
ing the  face,  the  rims,  the  inside  and  outside  of  the  hub  and 
boring  the  holes,  six  tools  being  in  operation  at  once.  The 
headstock  and  tool-rests  are  mounted  on  a  heavy  base  plate. 
The  face-plate  is  supported  by  roller  bearings  in  the  head- 
stock.  There  are  six  changes  of  automatic  feed.  The  drive 
is  engaged  and  disengaged  by  friction  devices.  The  driving 
cone  and  gearing  are  all  designed  to  give  uniform  gradations 
of  speed  and  power.  This  machine  will  turn  flywheels  up  to 
10  feet  diameter  and  21  inches  wide.  The  floor  space  is  22 
feet  6  inches  by  17  feet. 

Automobile  Exposition  in  Germany.- — The  International 
Automobile  Exposition  in  Berlin  last  winter  was  one  of 
the  greatest  successes  ever  attained  in  this  line  in  Germany. 
Three  hundred  and  seventy-one  firms  and  manufacturers  ex- 
hibited their  products.  Of  these  338  were  German,  while  other 
exhibits  were  from  France,  Italy,  England,  United  States, 
Belgium  and  Switzerland.     Besides  automobiles,  machines  for 
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the  production  of  automobile  parts  were  exhibited,  and  Schuc- 
hardt    &    Schutte,    of   Berlin,    exhibited    a    fine    collection    of 
American  lathes,  screw  machines,  milling  machines,  grinding 
machines,  etc.,  from  well-known  American  firms,  among  which 
were  the   Cincinnati   Milling   Machine   Co.,   Landis   Tool   Co., 
and  the  Cleveland  Automatic  Machine  Co.     There  were  many 
motor  vehicles   of  various  types   for  industrial  and   business 
purposes  exhibited,   but  considering  the  great  importance  of 
this   branch   of   the   automobile   industry,   a   much   larger   ex- 
hibition might   have  been   expected.     The   reason  assigned  is 
that  nearly  all  manufacturers  in  Germany  who  are  in  a  posi- 
tion to  deliver  vehicles  are  so  overcrowded  with  orders  for 
touring   cars,    on    which   they    are    able   to   realize   a   much 
greater  profit   than   on  cars   for  business   purposes,   that  the 
latter  receive  only  secondary  consideration.    The  inclination  of 
the  manufacturers  toward  standardizing  their  motors  and  the 
construction   of  the   same   in   large   quantities,   together   with 
the  fact  that  new  plants  are  rapidly  springing  into  existence, 
will  probably  soon  effect  a  change  in  this  condition  of  agairs. 
The  Machine  Tool  Business  in  France.— France  has  not 
as  yet  devoted  its  energies  to  any  great  extent  to  the  manu- 
facture of  machine  tools,  and  in  its  many  varied  industries  it 
uses  mostly  American  and   German    machines.     The   imports 
from  the  United  States  are  constantly  increasing,  but  there 
are  some  complaints  in  regard  to  slow  delivery  and  insecure 
packing.     The  German  trade  in  France  in  regard  to  machine 
tools  is  also  increasing  rapidly,  due  to  the  thorough  prepara- 
tion  of   the   German    salesmen    before   they   go    out    "on    the 
road,"  particularly  when  they  are  going  to  foreign  countries. 
A  German  salesman  gets  not  only  a  thorough  shop  experience, 
but  he  is  also  expected  to  be  well  grounded  in  the  principles 
of  machine   design,   to   have   worked   as  an   assistant   to   the 
Inspector  testing  machines  before  shipping,  and  then,  if  sent 
to  a  foreign  country,  to  be  thoroughly  familiar  with  the  lan- 
guage of  the  country  to  which  he  is  sent.     The  German  ma- 
chine tool  builders  print  their  catalogues  in  several  languages, 
realizing  that  their  own   tongue  cannot  always  be   depended 
upon   to   be  understood   by   the    persons  whom  they  want  to 
reach  by  their  trade  literature.     These  points  have  been  ac- 
centuated  by   special   agent  Arthur   B.   Butman   and   may   be 
worthy    of   consideration.     Small    tools    are    manufactured    in 
"France  and  are  sold  at  a  lower  price  than  the  American-made 
tools.     The  latter,  however,  give  better  satisfaction  and  have 
a  good  market,  the  only  complaint  being  of  the  slow  delivery. 
•     •     • 
OBITUARY. 
R.  W.  Fuller,  the  inventor  of  the  machine  for  making  horse- 
shoes, died  March  11  at  Hanover,  Conn.,  aged  85  years.     It  is 
claimed  that  Mr.  Fuller's  invention  was  copied  by  others  who 
made  millions  of  dollars  through   it,  but  the  inventor  died  a 
poor  man. 

O.  D.  Munn,  one  of  the  two  original  publishers  of  the  Scien- 
tific American  in  its  present  form,  died  February  28  at  his 
home  in  Llewellyn  Park,  Orange,  N.  J.,  aged  nearly  83  years. 
Mr.  Munn  and  his  partner,  A.  E.  Beach,  who  died  about  eleven 
years  ago,  acquired  the  Scientific  American  in  1S46  and  made 
It  the  organ  of  their  patent  business  which  grew  to  great  pro- 
portions, over  100,000  patents  having  been  taken  out  through 
this  firm  alone.  The  profession  of  the  patent  lawyer  sixty 
years  ago  was  nearly  unknown,  and  the  concern  was,  in  a 
sense,  a  pioneer.  The  work  of  the  partners  brought  them  in 
Intimate  contact  with  many  of  the  famous  Inventors  of  the 
past  era.  

HAREY  C.  HOEFINGHOFF. 
Harry  C.  Hoefinghoff,  president  and  general  manager  of 
the  Bickford  Drill  and  Tool  Co.,  Cincinnati,  Ohio,  died  on 
March  2  from  an  operation  performed  a  few  days  earlier  for 
appendicitis.  Mr.  Hoefinghoff  was  thirty-five  years  of  age,  and 
had  been  president  of  the  company  since  1899,  when  he  suc- 
ceeded his  father,  who  was  also  one  of  the  owners  of  the 
Hoefinghoff  &  Lane  Co.,  an  old-time  Cincinnati  foundry  busi- 
ness. Mr.  Hoefinghoff  was  one  of  the  leading  young  business 
men  of  Cincinnati,  but  his  acquaintance  was  not  confined  to 
that  city,  being  extended  over  the  entire  country,  especially 
among  the  machinery  and  kindred  trades,  his  genial  disposi- 
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tion  and  kindly  ways  having  made  him  many  warm  friends 
outside  of  his  immediate  circle,  to  whom  his  untimely  death 
comes  as  a  personal  bereavement.  He  was  an  active  member 
of  the  National  Machine  Tool  Builders'  Association,  the  Manu- 
facturers' Club,  Business  Men's  Club,  and  the  Cincinnati  Fac- 
tory Colony  Co.  at  Oakley,  Ohio,  where  arrangements  have 
been  made  to  establish  a  large  plant  for  his  company. 

Mr.  Hoefinghoff  saw  the  Bickford  Drill  and  Tool  Co.  grow 
under  his  management  from  a  comparatively  small  concern, 
until  at  the  time  of  his  death  it  was  the  largest  manufacturer 
of  radial  drills  in  the  world.  This  success  was  due  not  alone 
to  his  energy  and  good  judgment,  but  to  the  progressive  ideas 
which  he  carried  out,  and  the  quick  utilization  of  methods 
that  appealed  to  him  as  being  practicable,  and  which  would 
improve  his  product  or  lessen  its  cost. 

Mr.  Hoefinghoff  leaves  a  widow  and  three  children,  one  boy 

and  two  girls. 

*  *     « 

PERSONAL. 

E.  M.  Mcllvain,  formerly  president  of  the  Bethlehem  Steel 
Co.  has  been  elected  president  and  general  manager  of  the 
Robbins  Conveying  Belt  Co.,  Xew  York. 

J.  F.  W.  Bunsen,  nephew  of  the  late  Prof.  Bunsen,  the  in- 
ventor of  the  burner  bearing  his  name,  lately  entered  the 
employ  of  Muralt  &  Co.,  engineers  and  contractors.  New  York, 
and  will  take  charge  of  their  Southern  oflSce  in  Charleston, 
3.  C. 

W.  J.  Dolan.  formerly  connected  with  the  Remington  Type- 
writer Co.  and  later  with  L.  C.  Smith  &  Bros.,  Syracuse,  N.  Y., 
has  accepted  a  position  in  the  sales  department  of  the  Dayton 
Pneumatic  Tool  Co.  and  will  have  his  headquarters  in  Pitts- 
burg, Pa. 

H.  D.  MacDonald,  chief  draftsman  of  the  tool  designing 
department  and  assistant  master  mechanic  of  the  J.  I.  Case 
Threshing  Machine  Co.,  resigned  his  position,  and  on  March  1 
became  connected  with  the  International  Harvester  Co.  on 
automobile  construction  work. 

*  •     * 

The  dedication  of  the  new  Engineering  Societies  Building, 
New  York,  in  which  are  housed  the  three  founder  societies, 
namely :  American  Society  of  Mechanical  Engineers,  American 
Institute  of  Electrical  Engineers  and  the  American  Society 
of  Mining  Engineers,  will  be  held  April  16  and  17.  The  dedi- 
catory program  will  include  a  joint  meeting  of  the  three  socie- 
ties at  which  there  will  be  addresses  by  the  presidents  of  the 
respective  societies,  and  the  readiiig  of  greetings  from  sister 
societies  all  over  the  world.  Opportunities  will  be  afforded 
for  visiting  plants  of  engineering  interest  in  New  York  and 
vicinity,  as  is  customary  at  the  annual  meetings  of  the 
A.  S.  M.  E. 
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The  date  of  the  spring  convention  of  the  National  Machine 

Tool   Builders'  Association,   which  is  to   be  held  at  Fortress 

Monroe.  \a.,  has  been  changed  to  May  14  and  15.     The  Hotel 

Chamberlain  is  the  headquarters. 

»     *     « 
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inS  X^rso"  iTo^^  Smithsonian  Institute  for  the  Year  End- 
over  160  engraving;  p,?k, •"?»'','■  k*' ^?  '""^bes.  illustrated  with 
ment.   WasMngfon     D    c        '"'''''    "''    *•"=    ^'"""J    States    Govern- 

yea?s\Tbeen''7°biik°v  lofnmP°'*''T''''?  I°-^"*""-  f"''  «  number  of 
iccomplished  Sv  the  iLfH.T'-H™''**'?'';^  an  account  of  the  work 
Toluminous  compilation  of  soiPntifL'^'T?  i^"**  expenditures,  and  a 
sources.  The  same  general  nian  has  hpp.'i'^'.f  *^^''?°  "'"'n  various 
port  but  the  niZber  of  ahstrPP^prt  ^/^.°  followed  in  the  present  re- 
eo  that  the  buiro"  the  work  ir?onside^ahfl'lpi%K''°''?^''f'''''  "^'^'"^"^ 
The  abstracted  reports  InHndo  "NpI  »i    ° -^  '^^''  *ban  m  formpr  years. 

^■^a^m^r-a-i"  h^  t^J^^^^^YPW^^^^  *w^fth°'a^*Z,^,n1 
Younghusband  ■  etc  "Csuit  of  the  libet  Mission"  by   Frank 

"^HBf£^-=-:?i-s-uKL^^r7to^s-?^ 

niinok  UrSann-'llf^^    ""'''''■      Published    by    the    Unive?sHy    of 

Suts  ;°^T'iyfs°'o^f  SS  e"^  S-^^^^^^^^^^^^^  -^"aliV  H^"^! 

These   bulletlL'''ar?"«^i^;^;^iit'dol''h?^-h^' m'^??'';;iSlbfe"iV'e';  ?ss?e^iX 


a  |"oru^n"l^ut'{,ToTte7s''adV^.Llng^Zi,^- t^iii"?!^"-^^^^^^     "^   '--» 

Bo?trTut^rbrU°Po.ye°r-£r'sSJ.1l.%Xa^rri,%r?^^^^^^ 

T„riiNfX  ""'"*'^"P"''"°^°^   °'  ground  crankshafts.     '      '   '"'"'' 

No'^^'l^ir'^tf  T^vne  ^c'^cT.'j-nn''   ^  ^''''''■V'   ^"^    Cleveland.    O.      Bulletin 

shapers.  drills,  milling  machiS'e''s';'^f^^in|Tnd'poll^°hfni'i'k'chin''es'°|[c'' 
booS.'-SgTd^t^"set"°f^?t\Vm%"'-'of^?he'^rnX'ni?ea'^^^^^^^ 

£HB«£E^--™-«--fsrs&-^ 
!£SSf  H-i^li? -^-^^  - -"^is«-5:5^s^ass 

eluded      Prices  of  anv  tnni^  ^T'^^YS  i°?°y  Masses  of  tools  are  In- 
mitled  upon  request  ^       "'^  """  included  in   these  pages  will   be  sub- 

metarih^ou^'^'ltr  TU'pT-  of^^is"^b°o^o\"^*'-^'^^  '°   .b%^'TeltTn?'o^f 
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Eighth  street.     The  improvement  consists  of  »  t^ei^^h^^iS'-b^"  ^s  a'led 

75x75  feet  for  manufacturing  purposes  and  in  whKhwm 

a  SOOhorseoower  Greenwald  Corliss  engine  with  improveu       y 

FiRLE    91S   Chestnut    St.,    Philadelphia.    Fa., 
de^from    the  Baldwin  Locomotive  Works  whose 


a  500harsepower  Greenw 

Williams.    Bbown    &   Eaele.   91S   Chestnut^  St 
have  received  a  special  or„.    --—    „ ,  k^  ,h»  .rrpnt  fire  ot  januarj    -< 


feet 


Chicago. 


wash,  potash  and  dry  blueprints  "the  rate  of 
per  minute  and  to  deliver  same  ready  for  use. 

THE    ELECrBO   METALLURGIC.VL   Cc    157    Michiga^   Avcnuc.  . 

111.,   was  incorpoi^ted  about  ^is  months  ago  and  began  tne 
ture  at  Niagara  Falls  ot  high-grade  ferroalloys,  is  i?n  .^^.^ 

additional  equipment  .the/e  Jor^materially  ^inere^sin^  itj^^^^P^^   ^^^^^^ 

The   New 


its  output. 
SL°reTs"inXd^s"^7hat'7f'Ve"wUu3n;AluminumCo^^^  ' 

West   Virginia,    which   was   transferred    to    it    in    teDruarj. 
York  offices  are   located  at  79   Wall   Stree> 


m^n^^SIS^l^   tt^hr^?&.^f;;^e^Plca.i"^l^^n? 


THK  DKOP  FOHCE  .>-.  HA.f,....0  PX...X.     E.  H.  McCUntock  413  tools,  small  -'Sv-c^^^-.-e'^t^a-JolSlf  iortnnT""^         ^^^.  ^^. 

The  Utilization  of  Labor *|°  the  S.  Obermayer  Co..  Cincinnati.  O..  has  made  contraa    to    . 

A    Self-ReGLXATO-G    brake      .         ....  ...  -----  "  " ; ;  ^20  K2-ments  ^or  ij- „P>a-^-  the  weste.n  .ide  ^ot^E^^.ns^St  e 

Visit  of  the  Mechamcajl  Exgi>eebs  to  Sa>dy  iiooK j 

AUTOMOBH-E  engine  BUttDING  IN  A  STEAM  ENGINE  PlaNT         4-1 

THE  DISCIPLINE  OF   DEMOSTHENES  McGiNMS.     The  Hirett  ^^^ 

Man      "  " ^o:; 

HCBD   AND   HaGGIN    MaKINTE    AND   RAttWAY    ENGINE.. 4,2 

Repuring  A  17-FOOT  FLYWHEEL  ARM.     Walter  Bixby......   4ZS 

Recent  Changes  in  Machine  Shop.  Worcester  Polytech- 

NIC   Institute.     H.   P.   Fairfield •„  •  Vi,'  -■  TA'   l^n 

Some  Good  Things  not  in  Common  Use.     E.  R.  Plaisted.   430 
The  Edgwick  Works  of  Alfred  Herbert,  Ltd.  ........  ■•  «a^ 

MEAsasiNG  Width   of   Flat   on   U.   S.   Standabd   Thkead 

Tools     Erik  Oberg    ;■  •  •,• : ^^4 

A  Casehabdening  Incident.     E.  R.  Markham 4^* 

Items  of  Mechanical  Interest ^^g 

Editorial    407 

Principles   of  Design.     Entropj' •  • J^ 

Governing  Device  for  Internal  Combustion  Engines. ^.^  44U 
Conclusions  as  to  the  Stabh-ity  of  Steel  Frame  Build-  ^^^ 

Effe'ct  %'  Dukation  of  'stress  on  Strength  and  Stiff-  ^^^ 

NESS  OF  Wood • .... 

A  Rapid  Cltibent  Hot  Water  Heating  System 44| 

Making  Seamless  Steel  Tubes *^2 

Centrifugal   Pumps    '  '^r  'A^' '  \ n^ 

On  the  Aet  of  Cltting  Metals.    Fred  W.  Taylor     44a 

Volume.  Pkessl-be  and  Horsepower  of  Blonvek  Perform-  ^^^ 

Pnel^mItio  CiU^"  DRaLiNG  'JiG.     b.  C.  Borniiolt 449 

Grinding  a  Labge  Crankshaft.     J.  C.  Spence «" 

Cam  CUR^-ES.     Arthur  B.  Babbitt ^A 

Exp.\.NDiNG  Tools.     W.  S.   Marquis •  •  •  •  •   ^o^ 

Dimensioning  Worm  and  Worm-wheel  Drawings.  Alpha  ioi 
DESIGNING  A  Pair  of  Spiral  Gears.  Chas.  A.  Heald. . . . .  -  40d 
Where  Quick  Ju-dgment  Saved  Dollars.  Master  Mechanic  454 
Graduating  in   the   Mhxing     Machine  and  the  Shaper. 

Donald  A.  Hampson    . 

R    S.  Solves  a  Problem - ■  ■ .. 

Tools  for  Bending  and  Threading  in  a  Small  Shop 4do 

Screw  Machine  Recessing  Tool ;•  •  •  • J?° 

Grinding  Piston  Rings  on  the  Planer.     C.  F.  Moore....  4o6 

How  TO  Make  a  Saw.     Mas  J.  Oches ■ -  •  •  •  4ao 

Bushing  for  Turning  Odd  Diameters  in  the  Screw  Ma- 

CHl 

Safety 

I      CAN'I       JJXV.A..       Ut    i       i      ^^ -  „         ,  (CO 

Boring  Tool  for  Moling  Machine.    R.  P.  Jorgensen 458 

Scaffold  on  Wheels.     A.  D.  Knauel ■ 40» 

The  Fundamental  Principle  of  Proportioning   Machine 

Parts.    G.  M.  Strombeck 4|° 

Shop  Kinks .„„ 

Shop  Receipts  and   Formulas ^° J 

How  AND  Why   .„„ 

Machinery  and  Tools 

Industrial  Notes  from  El-rope.    Jas.  Vose   4do 


sit   the  principal   ma 
chine   tool  mlnut^acfur^rs  wirh^a  "vi'ew  of  establishing  ---  '- 

the  sale  of  American  machinery  In  Europe. 

''the  AMERICAN   BLOWEB  Cc.  Detroit.  Mich,    has  recently  completed 
a  large  addition  to  its  steel  P'ate  fan  shop,  ana  a  large 
ijs    pSwer^pl_ant^_and_en^gine^^coEsUuc:,.on    departm^ent ^^is    und^r^     ^^^ 

eloped   so    grea 

eugiuc     u.;i/i..  ..^^". -  '^ 

rearrangement  of  the  plant. 

THE  Samuel  C.  Tatcm  Co..  Cincinnati 
large  factory  building  366  feet  long,  four 
a  foundrv  building  110x300  feet.       . 

care  for  "the  large  increase  '"/'I  husine«.     ™-.-  --^-   -_  ^^^ 

1S59   the   concern   has  been  at   John  and   uater   sireeis, 

'°^.?"°%'^^°l;"Vc'o''Ner"HavtrConn..    manufacturers    of    the 
Sc?a"n^ton'?mtr™v^d^up?i°ght^p7we?Smer  and  oiher  specialties    have 

Snrl'^wtg"bTiirsL""°^^f3Afn^^^^^ 

livered  complete  and  to  accumulate  a  stock  from  wnicn  lui 

can  be  promptly  shipped 


Ohio.   Is  about  to  erect  a 

tories  and  basement ;   also 

h  power  plant,  etc..  to  properly 

Since  its  establishment  m 


recently    shipped    good 


Italy   and 


THE  FOX  MACHINE  Co..  S15-S25  No.  Front  St..  Grand  Kapids.^^  Mich. 
-    good    sized    orders   0 
eneral    woodworking    matuu^c.  j    w    "SeiT'from  nearly 
France.     The  -mpany^  is^con.antly^  receiv^^^^^^^^^ 

.   .  _  plant 

so  for  six  months  past. 
■vZv    r     M     Yost    Mfg     Co..    Mechanicsburg, 


sized  "orders  of  machin'e  tools,  pattern  shop 
^nuipment  and  geS^ral  wj'd£|ing  machinery  to  Japan.^  '»-  and 
fv'e?y"cIvi^ed'''c"Snf/y'L'The%"lo^^^  "au.  ^»  .c,.   ..   ---^ 

strong;  its  plant  is  running  twenty-two  hours  per  ua.i 

moved 


Pa., 


a    one-stor_y    erecting    hiding     oO  x  Uio    "et     m  ^^^^^  ^j^^^,^ 

trollevs  will  be  built.  This  building  '^"'  "•%  '^i  ><:u_".^_^  ^^^_^^    hniidinp 
traveiing   Northern    crane.      Another    addition    is 


is   a  "two-story   building 


ill  serve  as  toolroom  and  storeroom. 


Both  build- 


ings are 
The 


MANUFACTURERS'  NOTES. 

Ohio. 


i>:;:E;;;;^NT"p^o^x,cj.^^c.x^^hicago,^ii..^ 

The  engine  company  made  an 


,        ..H'"-      Grove    Ave..    Cincinnati, 
'building  an  addition  to   Its  present 


MIAMI  Machine  Tool  Co..  Dayton.  Ohio,  manufacturer  of  the 
■•Miami"  lathes,  has  been  obliged  to  move  Into  a  much  larger  lac 
tory. 

CHAMPION'   Tool   Works   Co.,   2422_  Sprln 
Ohio,   manufacturer  of   lathes 
""wALcorr  &  WOOD  MACHINE  TOOL  CO..  J.acfe^.o"-  Micli.-  Is  the  succes. 
sor   to  Geo.   D.   Walcott  &   Son.     The  president  of  the  new  concern   1. 

*"ciNcfxxYTi*"'sHAPEB  Co.,  Garrard  Ave.  and  El^am  St.  Cincinnati 
Ohio,  will  make  a  large  addition  to  its  present  plant.  The  additioi 
Includes  a  new  warehouse.  ™«rto   an 

M.  KorEM.4NN.  Diisseldorf.  Ge™any,stat^  that  he  has  made  an 
agreement  with  the  Windsor  Machine  Co.,  Windsor,  Vt.,  to  sen  us 
Gridley  automatic  turret  lathes  in  Germany  moi-inff 

T/inrr  Jt  Shipley  Machine  Tool  Co..  Cincinnati.  Ohio,  is  making 
a  mrge^  addmon  to  Us  present  plant  and  is  adding  another  power 
Rfation  •  65  new  machine  tools  are  being  installed. 

STERLING  ErECTRic  MoToR  CO.,  Davton,  OhIo,  has  broken  ground 
for  a  new  factor?  located  at  the  corner  of  Second  and  Clinton  Sts. 
^e  factory   building  and   office  will   cover  one  entire  block_ 

The  Star  CORrNticM  Wheel  Co..  Ltd..  Detroit.  Mich..  Is  now 
locafed  in  ils  new  factory,  •J41--::51  Cavalry  Avenue,  where  i  has  a 
v«v  complete  equipment  for  the  manufacture  of  ^h'-a^7„^„';^/"'f- ^,-te 
Thv  T  ink-Belt  Co  has  acquired  a  new  office  location  at  S4  Mate 
St?St  Bo^^on  Mass..  from  which  the  future  business  of  its  chain 
drive  department  in  New  England  will  be  directed.  ,    ,,  „„ 

T^E  BCLLAED  Machine  Tool  Co..  531  Broad  St^,  Bridgeport,  Conn.. 
harrecen«y  appointed  the  Pacific  Tool  &  Supply  Co..  006  Howard  St, 
San  Francisco,  agents  for  its  product   m  California.  ponrth 

iiivFR  ..fc  Co  Cincinnati.  Ohio,  have  opened  an  office  at  310  lourtn 
NaUonal  Bank  Bunding  where  they  will  conduct  a  consulting  busl- 
nl^s  as  gas  engine  experts,  specializing  in  oil  engines  and  high  power 
gas  engine  design. 

THi-   Ht^spvWolf  Machine  Co..  ancinnati.   Ohio,   has  purchased  a 

^''?k2B\Ts*V'BESL?'&''co'"75!i?-"l9'fl'-South  Clinton  St..  Chicago 
Ill^^^mi^ed  thefr  Beslv  d°sk  grinders  and  ha°'3,  I^l'^Wng  wheels  at 
I'legl  Exposition  last  year,  anS  have  been  awarded  medals  for  their 
exhibits. 


0  x  50  fe<^  wWch^U^^^e  ^^t^^^^J^^^^r  ,^: 

XMATIC    T  "  ""■' 

a  large  order  for  "Thor"  piston  air 
the  Wisconsin  Engine  Co, 

{fr  ^?e'a?ef  eM'c,e^;Tnd'^u?ab1lit7-of%re°?^'h^?'-  *.ools  than  any  of 
thelf  competitors.  _        _        _  ,_^    ^     ,      broke  ground 


CARPENTER  TAP  &  DIE   C^j^.P^^^^ij^et.^  R;^   

24.000  square  feet  or  floor 


forits^neVTactorToi-MaTch  19    1907.     The  building  will^be  of^  bj|ck 


fireproof,  covering  -^■^■"i-   ■-;-;■,;,=.,,   <a.ventT- 
the  company's   manufacturing_  facilitK2s  ^^evemy^ 


construction,  practical! 
space,   and  increasing 
five   per    cent.      By   means 

??5^f;in^^lSn;f  li^^'y^f  I^Vif^  ^''^"  thT^oneer 


s   of    these   increased   facflities    the    company 


Rotterdam,  have  built  new  quartera 


machine  screw  tap  maker 
screw  tap  on  the  market. 

Van  Rietschoten  &  Houwens.  "V"''^-""'"-  -™;  building  covers  an 
expressly  for  the  exhibition  of  "aehme  tools  The  M^'J"°-^^  j^^,  u, 
area  of  about  11.000  square  feet  and  has  »  f\ff„'l''  °„*^''eTtr?melT  well- 
length  The  roof  is  more  than  half  glass,  making  auei..  ...  _ 
IfgUd  biilding  for  the  exhibition  of  machine  tool^     The  n. 


area  of  "about  11.000  square 

length      The  roof  is  more  than  uaii  bh==!>.  »""»---o  — t.^.  _,,„  address 

it  began  business  forty  5  ears  ago.     The  "Concern  ma  f  ^^ 

American  machine  tools   and  hopes  that  its  new   sno«  roou. 
torinllv  assist  In  extending  its  trade. 


showroom  has  been  opened  in  Pari; 

THE  OHIO  FouNDBT  Co..  Dayton,  OJ-j^j,  VaH?i',les°''^d\'^ha"r''ter^hM 
pany  for  the  purpose  of  acquiring  track  faahUesfrnd  a  en  ^^^^^  ^^ 
beeii  granted  for    t  under  the  name  of  the  Ohio  Merng      ^ 
The    proposed    switch    will    "°  ,«"»    'he   °evv   plant  ,^,^  ^^t 

structed.  The  machine  shop  is  11^  feet  by  lb*  leet  «u  ^  ^^^^J,g  ^111 
construction,  brick  walls  and  gravel  root.  '*"  VnipA  k^  ""e  motor 
b^^-^t^-o   stories   high      .This   b",id,ng   will    be   occupied   by^^  .^ 

f  g?ick''s?ruc^re'^"w^it^"»en"fi'a.I;rng'tn/lJa\e-.  roof.    The  president 
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ENGINEERING  SOCIETIES  BUILDING. 


ON  April  16  and  17  an 
event  occurred  of 
much  interest  to  the 
engineering  fraternity  of 
America,  it  being  the  dedi- 
cation, with  appropriate  and 
impressive  ceremonies,  of 
the  new  Engineering  Soci- 
eties building  in  New  Yorlc 
City.  This  magnificent 
structure  is  the  property  of 
tlie  three  foimder  societies, 
namely,  American  Society 
of  Mechanical  Engineers, 
Pig.  I.   Main  Entrance.  American  Institute  of  Elec- 

trical Engineers,  and  American  Institute  of  Mining  Engi- 
neers, and  is  one  result  of  a  $1,500,000  gift  made  by  Mr. 
Andrew  Carnegie  to  promote  "cooperation  among  engineers." 


be  mentioned  later.  Of  the  $1,500,000  gift,  $450,000  went  for 
the  construction  of  the  Engineers'  Club  building  on  40th 
Street  between  Fifth  and  Sixth  Avenue,  and  $1,050,000  for  the 
Engineering  Societies  structure  on  39th  Street.  The  two  build- 
ings are  on  adjoining  lots  and  communication  is  provided  be- 
tween them  on  the  ground  level  and  by  a  flying  bridge  be- 
tween the  ninth  floor  of  the  Engineering  Societies  building 
and  the  tenth  floor  of  the  Engineers'  Club  building. 

Location  and  Design. 
The  frontage  of  the  site  of  the  new  building  covers  five  city 
lots,  Nos.  29  to  33,  the  total  front  being  125  feet.  The  land 
cost  the  three  societies  $540,000,  one-third  being  payable  by 
each  society.  The  depth  of  the  lots  is  110  feet,  and  the  build- 
ing itself  is  115  feet  long  and  90  feet  in  depth.  The  building 
laws  of  New  York  City  require  that  only  85  per  cent  of  the 
lot  area  shall  te  occupied  by  the  structure  on  it.  Advantage 
was  taken   of  this   limitation   to   give  the  building  a   monu- 


Pig.  2.    Main  Audit 

Thus  will  a  gi-eat  ambition  be  realized  on  the  part  of 
the  leading  members  of  the  chief  engineering  societies,  all 
having  their  headquarters  in  New  York,  it  having  been  their 
earnest  desire  for  the  past  twenty  years  to  bring  together 
under  one  i-oof  the  various  libraries  of  these  societies  where 
the  accumulation  of  books  will  be  convenient  for  reference 
to  all.  Also  the  concenti-ation  of  headquarters  will  avoid  the 
economic  waste  of  having  a  number  of  large  auditoriums 
provided  and  used,  at  most,  only  four  or  five  days  in  the  year. 
Other   advantages   of   cooperation   were   foreseen,   which   will 


mental  appearance  and  to  provide  a  driveway  clear  around 
it.  One  entrance  to  this  driveway  is  indicated  by  the  open- 
ing on  the  far  side  of  the  building  in  Fig.  3,  the  other  being 
outside  in  the  foregi-ound. 

The  structure  was  designed  in  the  French  style  by  archi- 
tects Messrs.  Herbert  D.  Hale,  of  Boston,  and  Henry  G.  Morse, 
of  New  York  as  associate.  Their  plans  were  selected  from  a 
mixed  competition  in  which  twenty-six  designs  were  entered, 
all  anonymously.  It  rises  13%  stories  fi-om  the  sidewalk  to  a 
height  of  218  feet  6^/^  inches,  and  presents  a  most  pleasing  and 
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impressive  appearance.  The  exterior  is  built  of  limestone 
up  to  the  auditorium  floor,  and  of  gray  mottled  brick  and 
terracotta  above.  Inasmuch  as  the  lower  portion  is  devoted 
to  auditoriums,  the  middle  section  to  oflBces,  and  the  upper 
part  to  the  library,  an  effort  has  been  made  to  accentuate  these 
separate  parts  of  the  building,  as  will  be  seen  by  referring  to 
the  illustration  of  the  architect's  perspective  drawing  that 
appeared  in  the  January,  1906,  and  January,  1907,  issues. 

All   the  steel  work   in   the   building  is  covered  with  semi- 
porous  terra-cotta,  and  the  columns  are  grouted  with  concrete. 


Fig.  3.    Front  of  Engineering  Societies  Building. 

The  floors  are  built  with  terra-cotta  6-inch  segmental  arch 
construction  overlaid  with  5  inches  of  cinder  concrete.  All 
exterior  walls  are  furred  with  2-inch  terra-cotta  block  to 
prevent  sweating.  The  foundations  were  carried  down  to  bed 
rock  and  the  building  is  carried  on  forty-six  concrete  piers, 
running  from  27  to  67  feet  below  the  curb  line.  The  total 
weight  of  the  steel  employed  in  the  building  construction  was 
2,650  tons. 

The  woodwork  in  the  building  has  been  reduced  to  mini- 
mum. The  large  windows  are  built  of  east  iron  and  the  other 
windows  of  wood  covered  with  kalamined  iron.  All  the  wood- 
work including  floors,  sleepers,  trim.  etc..  has  been  made  fire- 
proof and  in  general  the  effort  has  been  made  to  reduce  the 
fire  risk  as  much  as  possible.     This  is  indicated  by  the  very 


Fig.  4.    Main  Entrance  HaU. 

low-  insurance  rate  of  15  cents  per  5100,  which  is  the  premium 
paid.  Additional  precaution  against  fire  has  been  made  by 
placing  an  8,000-gallon  tank  on  the  roof,  fed  by  two  electric 
pumps,  with  a  stand-pipe  on  each  end  of  the  building. 

Keating'  and  Ventilation. 

The  basement  is  occupied  in  part  by  the  boiler  room,  engine 

room  and  coal  storage.    The  building  does  not  have  an  isolated 

light  and  power  plant,  however,  all  electrical  energy  for  light 

and    power   being   taken   at   present   from   the   mains   of   the 


New  York  Edison  Co.  The  steam  plant  is  employed  for  heat- 
ing and  ventilating  purposes  only.  Steam  is  generated  at  low 
pressure  by  three  Babcock  &  Wilcox  boilers,  having  5,226  , 
square  feet  heating  surface.  These  boilers  are  high-pressure 
boilers  and  may  be  used  for  generating  steam  for  pow^er 
should  it  ever  be  deemed  advisable  to  put  in  an  isolated  power 
plant  for  the  building.  To  make  future  installation  simple, 
the  engine  room  and  main  pipe  lines  have  been  provided. 

The  heating  of  the  building  is  accomplished  by  low-pressure 
steam  circulating  through  radiators  beneath  the  windows. 
This  method  is  claimed  to  be  an  economical  way  of  heating 
and  to  be  effective  in  counteracting  the  down  draft  from  the 
windows.  All  the  radiators  are  controlled  automatically  by 
the  Johnson  system.  No  blower  or  mechanical  means  are  re- 
quired for  heating  the  rooms,  the  extensive  blower  system  in- 
stalled being  for  ventilation  solely.  The  ventilating  is  inde- 
pendent of  the  heating  system,  for  while  in  the  winter  months 
the  building  must  be  heated  twenty-four  hours  per  day  the 
ventilating  system  is  required  only  when  the  halls  and  rooms 
are  occupied.  This  separation  of  heating  and  ventilation  is 
therefore  economical  and  simple  of  operation.  The  ventilation 
is  effected  by  four  electrically-driven  Sturtevant  blowers  er- 
ected in  the  basement.  Air  is  exhausted  from  the  auditoriums, 
basement  and  other  rooms  throughout  the  building  by  means 
of  four  electrically-driven  Blackman  exhaust  fans  located  in 
fan  houses  on  the  roof.  One  hundred  thousand  cubic  feet  per 
minute  represents  the  total  air  supply  when  the  blowers  are  all 
operated  at  once. 


Fig.  5.    Main  Auditorium,  looking  to-ward  Stage. 

Illtimination. 

Much  attention  has  been  given  to  the  matter  of  illumination 
of  the  offices,  halls,  and  auditoriums.  The  central  space  in  the 
entrance  hall  is  lighted  by  means  of  individual  lamps  placed 
in  recesses  and  concealed  by  panes  of  ground  glass  in  the  ceil- 
ing, at  the  sides  of  the  rectangle  formed  by  the  columns 
around  the  large  central  area.  The  glass  diffuses  the  light 
and  reduces  glare.  In  addition  large  central  crystal  ball  "met- 
alized  filament"  lamps  of  50  to  250  watts  are  provided.  The 
lighting  of  the  auditorium  is  probably  the  most  interesting 
feature  of  illumination  in  the  building.  A  space  of  about  15 
inches  between  the  ceiling  of  the  auditorium  and  beams  of  the 
floor  above  was  provided,  and  glass  septums  substituted  for 
the  usual  plaster  panels  in  the  ceiling.  In  this  space  the  electric 
lamps  are  stationed.  The  result  obtained  is  very  satisfactory, 
the  general  effect  being  both  soft  and  pleasing,  resembling 
sunlight  passing  through  glass.  In  the  assembly  and  lecture 
rooms  the  cove  method  was  adopted,  the  lamps  being  concealed 
on  the  sides  and  ends  and  throwing  their  light  on  the  ceiling 
from  where  it  is  reflected  into  the  room.  The  geneial  illumi- 
nation of  the  library  is  obtained  by  means  of  lamps  placed 
above  the  glass  ceiling  skylight  on  the  plan  similar  to  that 
used  in  the  auditorium.  A  special  kind  of  glass  has  been 
used  in  both  cases  to  reduce  the  intrinsic  brilliancy  or  glare, 
at  the  same  time  having  a  minimum  of  absorptive  value. 
Auditorium. 

The  main  auditorium  extends  up  through  two  floors,  and 
with  its  gallery  will  seat  about  1,000  persons.     It  had  to  be 
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arranged  for  the  general  meeting  of  the  societies  at  which  the 
speaking  is  from  the  floor  as  well  as  from  the  platform,  and 
for  this  reason  the  requirements  are  unusual  and  difficult  to 
meet.  The  acoustic  properties  are  remarkably  good,  however, 
and  it  may  be  safely  said  that  no  other  assembly  room  in 
New  York  City  is  more  finely  equipped  or  better  suited  to  its 
purpose  than  this.  The  illustration.  Fig.  2,  gives  some  idea  of 
its  beautiful  design  and  general  scheme  of  decoration. 

Lectiire  Rooms. 
The  next  two  floors  above  the  main  auditorium  are  de^ 
voted  entirely  to  lecture  rooms  of  which  there  are  seven 
Two  assembly  rooms  51  x  66  feet  and  29  x  66  feet  occupy  the 
larger  part  of  the  fifth  floor.  Two  smaller  rooms  on  this  floor, 
16  X  22  feet  and  18  x  19  feet  can  be  used  separately  or  as  an 
nexes.  The  sixth  floor  is  divided  into  lecture  rooms  of 
somewhat  smaller  dimensions  than  those  on  the  floor  below, 
In  this  way  there  are  provided  meeting  rooms  suitable  for  aS' 
semblages  of  1,000  down  to  100. 

Office  Floors. 
The  seventh  and  eighth  floors  of  the  building  have  been  re- 
served for  associations  or  societies  that  have  engineering  or 
some  department  of  science  as  their  principal  object.  For  these 
organizations  the  building  affords  ofilce  areas  of  varying  sizes 
from  one  room  up  with  the  common  facilities  of  a  lecture 
room,    library,   and    other   accessories.     Among   the   societies 


Fig.  6.    Section  of  Library. 

which  have  availed  themselves  of  these  offices  are  the  Society 
of  Naval  Architects  and  Marine  Engineers,  The  Society  of 
Heating  and  Ventilating  Engineers,  National  Electric  Light 
Association,  Society  of  Chemical  Engineers,  New  York  Elec- 
trical Society,  Association  of  Edison's  Illuminating  Companies, 
American  Street  and  Interurban  Railway  Association.  These 
societies  yield  an  Income  for  the  offices  occupied  to  the  three 
founder  societies,  and  thus  contribute  to  the  general  main- 
tenance. 

Founder  Societies'  Floors. 
Each  of  the  founder  societies  occupies  a  floor  laid  out  in 
accordance  with  its  own  plans.  The  American  Institute  of 
Mining  Engineers  has  the  ninth  floor,  the  American  Institute 
of  Electrical  Engineers  the  tenth  floor,  and  the  American  So- 
ciety of  Mechanical  Engineers  the  eleventh  floor.  The  twelfth 
and  thirteenth  floors  are  reserved  for  the  libraries  of  the  three 
founder  societies  and  for  such  other  collections  of  engineer- 
ing literature  as  may  be  added.  The  twelfth  floor  has  been 
devoted  to  the  book  stacks,  but  at  the  present  time  the  main 
library  is  also  equipped  with  one  tier  of  stacks  with  provision 
for  a  gallery  tier  later.  The  location  of  the  library  at  the 
top  of  this  fine  building,  free  from  noise  and  dust,  makes  It 
ideal  for  the  student  and  others  engaged  in  research.  Its  prox- 
imity to  the  new  Public  Library  makes  the  location  still  more 
advantageous  to  the  engineer,  and  will  help  to  make  it  an 
important  center  for  the  diffusion  of  useful  knowledge.  The 
engineering  fraternity  of  this  country  are  to  be  congratulated 
on  this  magnificent  building  and  equipment  which  have  been 
made  possible  by  the  gift. 


PROMOTING  INDUSTRIAL  EDUCATION. 

ARTHUR  D.  DEAN. 

Once  upon  a  time  there 
was  a  man  who  thought 
that  he  could  do  much 
good  in  the  world  by  es- 
tablishing industrial  edu- 
cation for  the  workers. 
With  this  aim  in  mind  he 
set  out  to  inquire  what 
people  thought  of  his  idea 
and,  with  their  help,  to 
discover  some  tangible  way 
of  carrying  out  his  scheme. 
In  his  quest  he  found  that 
every  manufacturer  was 

._^^     „  crying  for  more  skilled  la- 

Arthur  D.  Dean. 

bor  and  more  efficient  serv- 
ice; that  every  worker  was  praying,  sometimes  even  fighting, 
for  shorter  hours  and  higher  wages.  His  discoveries,  while  not 
very  illuminating,  led  him  to  say  to  himself,  "I  have  the  rem- 
edy for  the  present  discontent  of  employers  and  laborers.  The 
manufacturers  and  the  workers  each  have  selfish  desires.  As 
a  result  of  education  for  industrial  workers  these  desires  will 
be  gratified.  My  scheme  will  solve  an  important  problem  of 
labor  and  capital." 

The  Worker. 

With  this  hopeful  conviction  he  carried  his  message  to  the 
workers  in  the  form  of  an  invitation:  "Come  into  my  evening 
classes  and  learn  more  about  your  trade."  The  first  reply 
rather  amazed  him.  "What's  the  use,"  the  young  worker  said, 
"when  I  already  get  the  highest  scale  of  wages  and  fixed  by 
the  union  at  that?" 

The  worker  at  the  next  bench  listened  to  his  plea  with  a 
quizzical  expression  and  replied,  "I  join  a  class  in  mechanical 
drawing?  What's  the  use  of  my  knowing  about  drawing, 
when  I  have  jigs  and  fixtures  with  which  to  work,  every  hole 
already  laid  out,  and  all  I  have  to  do  is  to  turn  this  lever 
and  shift  that  belt?" 

To  his  third  invitation,  with  the  added  argument  that 
through  education  he  could  become  a  foreman,  the  next  youth 
answered,  "I  a  foreman!  Well  I  guess  not!  I  can  earn  nearly 
as  much  as  that  fellow  already  and  don't  have  any  of  his  re- 
sponsibility either." 

"Must  I  give  up?"  the  educator  said  to  himself.  "No,  I  will 
try  the  office  force.  There  at  least  are  some  young  men  who 
want  to  understand  the  processes  of  production  that  they 
may  have  the  broad  view  of  the  business  so  necessary  to  the 
successful  man  in  these  days."  So  he  accosted  a  dapper, 
bright-looking  youth  and  called  his  attention  to  the  benefits 
of  industrial  education.  In  no  uncertain  tone  came  the  reply, 
"My  father  is  a  mechanic,  and  he  tells  me  to  stick  to  the 
office  work.  It's  cleaner.  It  doesn't  soil  my  hands,  and  be- 
sides, who  wants  to  be  a  mechanic  to-day  anyhow?" 

The  General  Manager. 
With  spirits  somewhat  dampened  at  the  reception  of  his  in- 
vitation by  the  people  whom  his  work  was  intended  to  benefit, 
the   enthusiast  went   into   the  office  of  the  general   manager." 
Here  his  reception  was  cordial.     "Industrial  education  is  just 

Arthur  D.  Dean  was  the  Brst  graduate  of  the  Rindge  Manual 
Irainmg  School  m  Cambridge,  and  this  school  was  the  first  of  its  kind 
in  New  England.  Here  Mr.  Dean  acquired  the  belief  that  industrial 
education  was  a  matter  of  the  greatest  importance,  and  he  decided  tn 
make  its  study  his  life  work.  Following  his  graduation  he  took  a 
course  in  the  Massachusetts  Institute  of  Technology,  and  graduated 
from  the  electrical  engineering  course  in  1895.  He  introduced  manual 
training  in  the  grammar  course  at  Portland,  Maine,  and  then  became 
supervisor  of  manual  training  in  the  high  and  grammar  schools  at 
Maiden,  Mass.,  from  where  he  was  called  to  Springfield.  Mass  to  hr- 
come  director  of  shop  work  and  to  assist  in  the  organization  of  the 
technical  high  school  under  the  superintendent,  Thomas  M  Ballict 
Here  the  first  evening  trade  school  in  America  was  established  in 
connection  with  a  day  technical  school,  and  Mr.  Dean  was  put  in 
charge  of  the  engineering  and  mathematical  courses.  He  left  this 
position  after  eight  years  of  service  to  become  special  supervisor  of 
industrial  education  for  the  State  Executive  Committee  of  Massa- 
chusetts and  Rhode  Island.  In  1902  he  went  to  Porto  Rico  for  the 
United  States  Government  to  Investigate  Industrial  conditions  on  the 
island  with  the  view  of  establishing  industrial  schools.  His  present 
work  is  to  go  into  cities  which  have  no  special  education  to  fit  their 
special  Industries  and  to  establish  trade  schools  to  meet  the  needs  of 
industrial  workers.  His  worls  covers  schools  for  plumbing  textile's 
shoemaking.  jewelry  design,  automobile  construction,  machine  work 
and  electrical  work. 
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what  we  need.  We  want  our  young  men  to  have  this  educa- 
tion. We  are  short  of  good  under-forenien.  men  who  can  take 
simple  responsibility.  The  promotion  of  industrial  education 
is  a  great  work.  You  have  my  hearty  cooperation."  Con- 
tinuing, the  general  manager  said,  "We  will  take  every  young 
man  who  becomes  proficient  in  your  classes  and  give  him  a 
good  position.     I  congratulate  you  on  your  endeavors." 

With  this  encouraging  w-ord  the  student  of  education  left 
the  office  stimulated  to  consider  the  difficulties  in  his  path 
and  to  devise  some  means  of  conquering  them.  "Evidently 
something  is  wrong  with  my  procedure,"  he  soliloquized.  "I 
have  something  which  is  wanted  by  the  manufacturer,  which 
is  needed  by  the  workers  and  yet  which  will  never  succeed 
until  I  enlist  the  interest  of  the  men  who  are  to  receive  the 
education  as  well  as  that  of  the  manufacturers  who  need  in- 
telligent service.  I  must  go  about  this  promoting  work  in  a 
more  systematic  manner.  Perhaps  I  ought  to  consult  the 
academician  and  the  union  leader  as  well  as  the  two  factions 
directly  concerned — the  manufacturer  and  the  worker." 

The  Professor. 
The  next  day  he  accosted  his  friend.  Professor  Smith,  on 
the  street  and  abruptly  asked  him,  "How  am  I  to  promote 
industrial  education?"  The  learned  gentleman,  after  a  mo- 
ment of  thought,  for  the  wise  man  never  commits  himself 
with  ready  definiteness,  replied,  "There  are  three  great  factors 
to  be  considered  In  this  matter.  You  must  consider  the  in- 
terests of  the  union,  and  of  the  manufacturer;  and  the  feasi- 
bility of  working  in  conjunction  with  the  existing  public 
school  system.  You  must  not  expect  to  do  anything  worth 
while  until  you  have  the  cooperation  of  these  various  inter- 
ests. You  see,  my  friend,  nothing  can  be  accomplished  in 
these  days  unless  you  consider  the  interests  of  all  parties  con- 
cerned. You  must  get  the  manufacturers  on  your  side  and 
educate  them  to  take  an  unselfish  point  of  view;  you  must 
consult  the  labor  leader  in  order  to  enlist  his  support,  and 
thus  gain  the  confidence  of  the  working  men;  and  finally  you 
must  adapt  your  scheme  to  fit  in  with  the  methods  and  pur- 
poses  of  the   public   schools." 

The  Labor  Leader. 

"With  these  words  of  scholastic  counsel  ringing  in  his  ears, 
the  man  with  the  project  went  to  the  headquarters  of  the 
local  union.  He  found  the  chief  spokesman  for  the  sons  of 
toil  sitting  at  his  desk. 

"Good  morning,  Mr.  Labor  Leader,  I  want  to  interest  you 
in  a  school  proposition  which  will  benefit  the  industrial  work- 
ers  of   the   city." 

"What  kind  of  a  school  is  it?"  asked  the  leader.  "One  of 
those  trade  schools  which  puts  our  men  out  of  business?" 

"That's  where  you  are  mistaken.  Such  a  result  would 
hardly  follow  from  the  trade  school,  it  seems  to  me,"  replied 
the  educator. 

Then  the  labor  leader  waxed  warm  as  he  said,  "These 
schools  are  raising  the  very  devil  with  our  trade.  They  turn 
out  a  half-baked  lot  of  scabs  who  go  to  work  at  less  wages 
and  replace  old,  tried  mechanics.  Besides,  you  can't  teach  a 
trade  in  school.  The  place  to  teach  a  trade  is  in  the  shop. 
It's  the  only  place.  Every  trade  school  in  this  country  has 
been  a  failure." 

"It  strikes  me,"  said  the  educator,  "that  your  statements 
are  somewhat  inconsistent.  If  the  schools  are  failures,  how 
can  they  have  injured  your  trade?  And  if  the  graduates  of 
these  schools  are  really  'half-baked'  as  you  say  they  are,  how 
can  the  manufacturers  be  so  blind  as  to  retain  their  services? 
By  the  way,  it  occurs  to  me  that  possibly  you  can  suggest  the 
names  of  these  schools  to  me,  as  I  should  like  to  visit  some 
of  them  and  study  their  methods." 

After  a  moment's  hesitation  the  labor  leader  was  obliged  to 
acknowledge  that  he  had  never  visited  a  trade  school,  nor 
could  he  name  any  in  the  country.  In  closing  the  Interview 
he  definitely  stated  that  unions  were  opposed  to  trade  schools, 
and  if  his  visitor  started  a  school  he  would  not  be  able  to  get 
a  union  man  to  teach  in  it,  as  the  rules  of  the  organization 
did  not  permit  it  except  by  the  unanimous  vote  of  the  entire 
council. 

The  promoter  of  industrial  schools  attempted  to  re-open  the 


conversation  by  saying,  "But,  my  dear  sir,  I  am  only  attempt- 
ing to  introduce  evening  school  work  for  your  industrial 
workers.  They  will  get  better  wages  and  better  positions 
through  education  which  fits  in  with  their  daily  work.  I 
have  already  enlisted  the  support  of  the  manufacturers,  and  I 
thought  that  It  would  only  be  fair  to  come  around  and  see  you 
and  get,  if  possible,  some  labor  union  representative  on  the 
board  of  government  of  the  industrial  school. 

"That's  just  what  I  thought,"  replied  the  leader.  "This  is 
a  scheme  of  the  manufacturers  to  train  a  lot  of  fellows  to 
take  the  places  of  my  men  at  less  pay.  I  am  familiar  with 
the  game." 

"You  misunderstand  me.  I  distinctly  said  that  these  in- 
dustrial workers  would  be  getting  an  education  which  would 
fit  in  with  their  daily  work,  a  statement  which  implies  that 
I  expect  only  men  already  engaged  at  a  trade,  the  machine 
trade,  for  instance,  to  be  allowed  to  take  machine  practice  in 
my  night  school." 

"Oh!  If  that  is  the  case  the  Union  will  gladly  assist  you. 
We  shall  be  p'eased  to  be  represented  on  your  board  of  gov- 
ernment, and  I  will  call  the  attention  of  our  men  to  your 
school." 

Our  friend  left  in  a  most  happy  frame  of  mind.  At  last 
he  had  won  labor  to  his  support. 

The  Manufacturer. 

Little  thinking  of  the  compromising  position  he  had  taken 
with  the  union  leader,  he  entered  the  office  of  the  manufac- 
turer. The  purpose  of  the  visit  explained,  the  greeting  of 
the  gentleman  of  the  inner  office  was  most  cordial.  He  closely 
questioned  regarding  the  proposed  methods  of  organizing, 
the  courses  of  study,  the  time  required,  the  subjects  taught, 
and  the  probable  caliber  of  the  teaching  force.  Then  he 
thought  a  while  and  Anally  said,  "Very  good.  Really  your 
plan  is  excellent  at  every  point;  but  why  do  you  limit  such  a 
good  school  to  those  already  engaged  in  the  trade?  It  seems 
to  me  that  you  are  running,  so  to  speak,  a  'closed  shop  school.' 
Surely  educational  opportunity  should  be  for  all.  Are  you 
not  limiting  opportunity?  Why  not  encourage  boys  out  of 
work  and  ambitious  boys  who  are  dissatisfied  with  their 
present  jobs  to  come  in  and  learn  one  of  the  trades  which 
you  are  going  to  teach?" 

Replying  to  this  astute  man,  the  educator  said,  "It  is  im- 
practical to  teach  a  boy  a  trade  in  the  evening  if  he  is  in- 
experienced at  an.v  branch  of  that  trade;  for  (unless  he  has 
had  some  previous  training)  the  school  can  hardly  do  enough 
with  him  to  make  it  worth  his  while.  My  theory  of  evening 
school  work  is  that  it  should  merely  supplement  the  day 
shop  work  and  not  attempt  to  teach  the  whole  of  a  trade." 

"That's  all  right  in  theory,  perhaps,  but  I  am  not  a  theorist, 
I  am  a  practical  man.  Xow  I  need  machine  hands.  I  cannot 
get  them  fast  enough.  The  union  has  so  fixed  things  in  this 
shop  that  I  cannot  move  without  asking  their  permission.  Xow 
I  will  tell  you  what  I  will  do.  I  will  subscribe  to  the  support 
of  your  school  if  you  will  agree  to  take  in  anyone  who  ap- 
plies.    Otherwise,  not  one  red  cent." 

The  bang  of  the  fist  on  the  desk  settled  the  interview,  and 
in  a  different  frame  of  mind  from  that  of  his  earlier  enthu- 
siasm, the  promoter  of  evening  schools  for  working  men  went 
out  of  the  factory  door. 

The  School  Superintendent. 

The  educator  next  visited  the  superintendent  of  schools. 
Here  at  last  he  believed  he  would  find  a  man  who  would  be 
in  thorough  sympathy  with  his  plan,  a  man  who  would  take 
a  broad  view  of  the  situation;  one  who  would  be  able,  through 
his  years  of  experience,  to  assist  him  materially.  He  outlined 
his  scheme  in  detail.  Much  to  his  astonishment,  the  superin- 
tendent said,  "The  function  of  the  public  school  is  to  fit  boys 
to  be  good  citizens.  The  schools  aim  to  create  a  general  cul- 
ture through  the  study  of  history,  language,  mathematics,  etc. 
Their  purpose  is  purely  educational.  They  are  engaged  In 
preparing  for   true  citizenship." 

"But,  my  dear  sir,  does  not  training  for  citizenship  involve 
proper  training  for  one's  daily  work?  It  seems  to  me  that  a 
man  is  more  self-respecting,  more  capable  of  voting  intelli- 
gently, when  he  has  an  economic  hold  on  modern  industrial 
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life;  that  to  educate  a  man  so  that  he  can,  through  more  intel- 
ligent service,  earn  more  money  and  therefore  have  a  better 
home,  more  wholesome  recreation,  more  financial  independ- 
ence, means  that  he  will  make  a  better  citizen." 

"Well,  perhaps  you  are  right,"  replied  the  pedagogue,  "but 
your  ideas  are  too  advanced  for  this  time.  You  must  re- 
member that  taxes  are  high,  new  school  buildings  are  needed 
every  year,  that  no  city  has  yet  tried  your  scheme,  so  that  no 
one  knows  whether  it  is  practical  or  not." 

After  a  moment's  pause  our  promoter  said,  "I  do  not  see 
it  that  way.  If  you  had  industrial  schools  which  trained 
young  men  so  that  they  became  more  efficient  mechanics,  then 
your  Industries  could  produce  a  higher  grade  of  goods,  a  re- 
sult which  would  mean  that  more  money  would  come  into 
the  city.  As  the  workers  would  get  a  good  share  of  this  ad- 
ditional money  this  gain  would  increase  the  retail  store  trade. 
You  certainly  know  that  nowadays  labor  receives  a  very  large 
proportion  of  the  market  value  of  a  product.  As  a  conse- 
quence of  the  general  raising  of  wages,  better  houses  would 
be  built,  and  the  taxable  property  would  increase.  Besides, 
this  progressive  city  might  as  well  be  the  first  one  to  make 
the  experiment  of  adapting  education  more  to  the  needs  of 
modern  industry  and  its  workers." 

But,  alas,  the  man  who  knew  the  actual  needs  of  life  and 
who  kept  in  touch  with  progressive  industrialism  was  speak- 
ing a  tongue  not  understood  by  the  school  man  who  had  lived 
the  life  of  a  scholastic  monk.  The  interview  closed  with  this 
final  word  of  the  school  superintendent,  "The  teaching  of  a 
trade  is  not  the  proper  function  of  the  public  schools." 

The  Line  of  Least  Resistance. 
The  promoter  had  certainly  done  his  full  duty.  The  in- 
struction of  the  academician  had  been  obeyed.  There  had  been 
interviews  with  manufacturer,  school  superintendent,  labor 
leader  and  workman.  Meditating  on  the  difference  of  points 
of  view  and  the  expression  of  class  and  professional  prejudice, 
he  said  to  himself,  "I  am  endeavoring  to  promote  something, 
the  product  of  which  every  manufacturer  acknowledges  he 
needs,  which  would  be  of  great  benefit  to  every  worker  if  he 
knew  enough  or  had  ambition  enough  to  try  it,  and  yet  I  am 
hampered  by  the  narrow  point  of  view  of  the  labor  leader, 
the  blindness  of  the  young  workers  who  will  not  rise  to  their 
opportunities,  and  the  short-sightedness  of  the  pedagogue.  It 
seems  to  me  that  the  manufacturer's  point  of  view  ought  to 
command  my  most  thoughtful  consideration.  He  is  a  man 
who  has  done  things  in  the  world;  who  is  least  hindered  by 
prejudice,  for  he  knows  what  he  wants.  He  has  risen  from 
the  ranks  and  is  therefore  progressive.  He  is  direct,  keen, 
and  practical.  Does  he  not,  after  all,  express  the  sentiment 
nearest  the  truth  when  he  pleads  that  education  be  made  the 
open  door  of  opportunity?  After  all,  many  of  our  present  edu- 
cational activities  now  under  public  auspices  started  under 
private  enterprise,  and  why  not  in  this  new  movement  enlist 
the  interest  of  such  men  as  the  manufacturer  represents, 
trusting  that  as  the  school  demonstrates  its  value  to  the  com- 
munity that  the  publicist,  the  school  man  and  the  representa- 
tive of  organized  labor  will  finally  contribute  by  personal  ser- 
vice to  its  full  development?" 

Final  Success. 
To  make  a  long  story  short,  the  promoter  of  industrial 
training  established  his  school,  obtaining  the  money  for  the 
building  and  equipment  from  public  spirited  men  interested 
In  the  youth  of  the  land  and  from  the  manufacturers  who 
wanted  the  product — trained  young  men.  The  students  paid 
a  tuition  fee  which  materially  assisted  in  paying  the  running 
expenses  of  the  school.  At  the  beginning  only  a  few  young 
men,  those  with  ambition  and  possessing  the  vision  and  the 
significance  of  the  Door  of  Opportunity,  enrolled  in  the  classes. 
Any  young  man,  whether  he  was  in  the  trade  or  not,  had  the 
opportunity  of  attending  the  evening  school  and  learning  a 
trade.  If  he  did  not  learn  all  of  it  in  one  season  he  came 
again  until  he  completed  the  course.  The  decision  to  open 
the  door  to  all,  in  opposition  to  the  counsel  of  the  labor  leader, 
cost  the  promoter  of  the  school  the  support  of  the  unions, 
but  the  withdrawal  did  not  injure  the  cause,  as  young  men 
who  wanted  to  learn  came  despite  hostility.     The  graduates 


readily  obtained  increased  wages  and  better  positions  through 
the  training  received.  Eventually  the  good  reports  of  the 
school  reached  the  ears  of  the  less  ambitious  fellows  who  stood 
aloof  from  the  school  in  its  early  history,  and  they  hastened 
to  join  the  classes. 

It  was  not  long  before  the  school  became  popular  to  a  large 
degree.  The  academician  never  quite  understood  how  the  suc- 
cess came  about,  but  he  soon  gave  his  wondering  approval. 
The  labor  leader  finally  had  the  scales  removed  from  his  eyes 
when  he  saw  that  the  school  turned  out  mechanics  who  simply 
filled  the  places  created  by  the  ever-increasing  demands  of 
modern  industry.  Best  of  all,  the  workers  themselves  pointed 
with  ever-increasing  pride  to  the  school  as  a  vital  part  of  an 
educational  scheme  which  was  Inaugurated  primarily  to  bene- 
fit them. 

Popular  sentiment  became  so  strong  that  the  school  super- 
intendent was  forced  to  accede  to  the  demands  of  modern 
life,  and  after  careful  study,  urged  on  by  a  reconstructed 
school  board  composed  of  progressive  business  men  who  saw 
the  needs  of  the  future,  he  recommended  that  the  munici- 
pality erect  a  building  devoted  to  teaching  the  trades  typical 
of  the  industrial  environment,  equipped  with  modern  ma- 
chinery, and  engage  teachers  having  a  practical  knowledge  of 
the  needs  of  industrialism.  It  is  sufficient  to  add  that  this 
school  became  a  leading  and  most  popular  school,  that  it 
served  well  the  industrial  interests  of  the  vicinity,  and  that 
the  dream  of  the  promoter  of  education  for  industrial  workers 
became  a  realization. 

*  *     * 

MECHANICS  AND  GENTLEMEN. 

The  editor  of  Engineering,  London,  recently  had  some  very 
sensible  things  to  say  about  an  English  institution  known  as 
"Premium  Apprenticeship."  The  premium  apprentice,  be  it 
understood,  is  a  "young  gentleman  whose  parents  pay  a  con- 
siderable sum  for  permission  for  him  to  wander  from  depart- 
ment to  department,"  presumably  with  his  hands  in  his  pock- 
ets, and  his  mind  intent  on  gaining  by  observation  such  in- 
formation as  he  may  without  surrendering  his  dignity.  In 
the  next  issue  of  the  journal  referred  to,  one  of  these  young 
men  takes  the  editor  severely  to  task  for  his  good  sense,  re- 
lieving himself  of  the  following  remarks:  "I  have  always 
held  the  strong  opinion  that  the  young  man  tt>  encourage  and 
extend  help  to  is  the  premium  pupil.  He  is  usually  the  son 
of  well  educated  parents  and  possesses  a  brain  far  above  the 
average  mechanic,  and  one  which  is  very  receptive  and  in- 
telligent. *  *  *  The  leading  men  in  all  other  professional 
walks  of  life  are  not  drawn  from  the  working  class,  but  are 
gentlemen  of  superior  education  and  are  regarded  and  treated 
as  such.  Why  should  they  not  be  in  the  engineering  profes- 
sion?" 

As  an  offset  to  the  sentiments  quoted  above  (which  do  noi 
need  comment  on  our  part)  it  is  a  pleasure  to  recall  a  quota- 
tion from  an  address  delivered  by  Mr.  Fred  W.  Taylor  some 
months  ago  at  the  dedication  of  the  University  of  Pennsyl- 
vania. He  was  pleading  for  a  real  honest  shop  experience 
for  engineering  students,  preferably  before  entering  college, 
or  for  a  period  of  six  months  or  more  taken  out  of  the  middle 
of  the  college  course.  He  said,  "The  student  does  not  learn 
at  college  that  on  the  whole  the  ordinary  mechanics,  and 
even  poorly  educated  workmen,  are  naturally  about  as  smart 
as  he  is,  and  that  the  best  way  to  rise  above  them  lies  in 
getting  his  mind  more  thoroughly  trained  than  theirs,  and 
in  learning  things  they  do  not  know.  All  of  this  should  be 
taught  him  through  contact  with  working  men." 

It  is  scarcely  fair,  however,  to  place  these  two  quotations 
in  contrast  as  we  have  done,  since  one  of  them  was  written 
by  a  young  man  who  will  probably  know  more  some  time, 
while  the  other  represents  the  conclusions  of  a  man  of  wide 
experience  and  well-known  ability.  Nevertheless  it  is  pleasant 
to  remember  that  the  idea  that  Mr.  Taylor  expresses  is  prob- 
ably more  widely  believed  and  more  thoroughly  understood 
in  America  than  in  any  other  country  In  the  world. 

*  *     • 

The  classic  crossing  sign:  "Railroad  Crossing — Stop,  Look 
and  Listen,"  composed  by  Judge  Paxon,  is  said  to  have  cost 
the  railway  company  $6,000,  or  $1,000  a  word. 
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FUNDAMENTAL  IDEAS  ON  THE  STRENGTH 
OP  BEAMS— 2. 

JOHN  D.  ADAMS. 

Neutral  Axis  Passes  through  the  Center  of  Gravity. 
We  have  now  to  see  -why  the  neutral  axis  always  passes 
through  the  center  of  gravity,  irrespective  of  the  shape  of  the 
section.  Referring  to  Fig.  5,  let  us  imagine  that  the  section 
is  divided  into  a  very  large  number  of  very  small  areas,  such 
as  Oi,  a^  a^,  etc.,  at  distances  from  the  neutral  axis  of  Pu  J/-., 
y,,  etc.,  respectively.     Now  we  have  just  seen  that  the  stress 

fy 

per  square  inch  at  any  point  is  — ,  therefore  the  total  stress  in 
Y 

area  a,  is  .     Since  the  total  tensile  stress  Q  is  the  sum  of 

y 


Sl^chi<urii,S.r. 
Fig.  5.    The  Nature  of  Resisting  Moments  in  a  Loaded  Beam. 

the  Stresses  in  these  small  areas  we  have: 
Y  Y  Y 


Q 


etc. 


f 


And  since  —  is  a  constant  and  known  quantity,  we  may  write 

y 

this  sum: 

/ 

^  =  —  («i  2/1  +  «2  2/3  +  «3  2/3  + etc.) 

Y 
Similarly 

Q'  =  —  (f),  Xi  +  bi  Xi  +  63  -Vs  + etc.), 

where  6  and  x  refer  to  small  areas  and  their  distances  on  the 
compression  side.     But  since  the  total  compression  Q'  equals 
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Pig.  6.    Diagram  for  Representation  of  Hook's  Law. 

the  total  tension  Q,  by  equation  1   (March  issue),  we  immedi- 
ately see  that 

Oi  I/i  +  Oa  2/,  +  Os  ys  + =  bi  J-'i  +  ba  a-s  +  h%  .Vs  + 

Let  us  now  imagine  this  section  cut  out  from  a  piece  of 
sheet  metal,  a  square  inch  of  which  would  weigh  one  ounce, 
and  placed  across  a  knife  edge  along  the  neutral  axis.  The 
weight  of  any  area,  o,  would  be  o  ounces,  and  the  moment  of 
o  would  be  o  y,  and  for  the  whole  moment  on  this  side  of  the 
line  we  would  have  Oa  2/i  +  a,  2/2  +  Oj  1/3  +  .  .  .  etc.  Similarly, 
for  the  moment  on  the  other  side  of  the  knife  edge,  we  have 
6,  a;,  +  63  aij  +  63  x,  +  ■  •  •  etc.  But  we  have  already  seen  that 
these  two  expressions  are  equal,  when  the  dividing  line  is  the 


neutral  axis;  therefore,  these  two  moments  are  equal  and  the 
section  must  balance  on  this  line.  Hence,  the  neutral  axis 
passes  through  the  center  of  gravity. 

If  we  stop  and  think  for  a  moment,  we  can  see  without  any 
figuring  why  this  should  be  so.  The  value  of  any  small  area, 
o,  as  regards  tension  or  compression,  depends  upon  the  stress 
at  that  point,  and  therefore  (equation  2)  upon  its  distance 
from  the  neutral  axis.  On  the  othar  hand,  the  moment  of  any 
small  area,  a,  of  a  thin  plate  balancing  on  a  knife  edge,  de- 
pends upon  its  distance  from  a  line  through  the  center  of 
gravity.  Therefore,  if  the  sums  of  the  elementary  tension  and 
compression  forces  are  equal  (equation  1),  the  sums  of  the 
moments  produced  by  gravity  must  also  be  equal  around  this 
same  axis. 

Signiflcance  of  the  Moment  of  Inertia. 
By  equation  2  we  know  what  the  stress  is  in  any  fiber,  and  now 
that  we  know  where  the  neutral  axis  is  located,  we  may  find  the 
moment  of  these  various  stretched  and  compressed  fibers  around 
the  neutral  axis,  thus  determining  the  ability  of  the  beam  to  re- 
sist another  bending.  Referring  to  Pig.  7,  we  see  that  the  fibers 
which  originally  lay  between  the  two  parallel  planes  Kh  and 
!■}  0  now  lie  between  K  L  and  N^  0„  the  point  S  on  the  neutral 
axis  remaining  stationary.  The  load  W,  having  a  leverage 
H  S  on  the  point  S,  produces 
a  moment  or  turning  effect 
around  S,  which  is  counter- 
balanced by  the  moments 
around  8  of  Q  and  Q',  which 
represent  the  sums  of  the 
tensile  and  compressive 
forces,  respectively.  Since 
the  beam  is  in  equilibrium, 
we  can  equate  the  moment 
produced  by  the  load,  hav- 
ing a  leverage  equal  to  the 
length  of  the  beam,  with  the 
sum  of  the  tensile  and  com- 
pressive moments.  The  sum 
is  called  the  moment  of  re- 
sistance of  the  section.  By 
equation  2  we  have  the 
stress  per  square  inch  in  any 
fiber  at  a    distance    y  from 

fy 

the  neutral  axis  -,  so  if 

y 

we  consider  any  small  area 
o,  we  have  the  following 
equation: 


fay 


(3) 


This  stress  has  a  leverage  of  y  on  the  point  S,  and  therefore 

fay- 
the  moment  of  this  element  a  is -,  and  for  the  whole  sec- 


tion we  may  write,  since  —  is  a  constant  and  known  quantity: 

y 

Total  moment  around  S  = 


f 

—  (.(hi 
T 


'  +  ckyi'  +  <hy'  + 


This  sum,  viz.,  ((hyi' +  a.yr  +  a^y,- +  .  .  .  .),  for  any  sec- 
tion is  called  the  "moment  of  inertia"  of  that  section,  and  Is 
used  in  this  connection,  not  that  inertia  or  motion  has  any- 
thing to  do  with  the  strength  of  a  beam,  but  merely  because 
of  a  mathematical  similarity.  If  the  section  of  a  certain  beam 
were  cut  out  of  a  flat  plate  and  whirled  around  its  neutral 
axis,  the  expression,  vis.,  (a,  2/,=  +  o..  2/,^  +  O3 1/3=  +  •  •  •  •) 
would  be  a  measure  of  the  energy  possessed  by  this  rotating 
plate  and  is  called  the  moment  of  inertia  of  that  section. 
Many  of  these  values,  applying  to  a  great  variety  of  sections, 
have  already  been  figured  out.  It  Is  not  within  the  scope  of 
this  article  to  enter  into  the  mathematics  of  inertia,  but  some 
idea  can  be  had  by  the  approximate  method  shown  in  Fig.  8. 
where  we  divide  a  section  into  a  number  of  equal  parts  and 
multiply  the  area  of  each  part  by  the  square  of  its  distance 
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from  the  neutral  axis.  Values  for  any  ordinary  section  can 
generally  be  found  in  the  standard  mechanical  handbooks  and 
are  usually  represented  by  the  symbol  "/."  Substituting  this 
in  the  above  formula,  we  have: 

fl 

Momeiit  of  resistance  R  = .  (4) 

Y 

Where  f  is  the  maximum  stress  in  pounds  per  square  inch, 
and  T  is  the  number  of  inches  the  extreme  fiber  is  from  the 
neutral  axis,  the  moment  or  result  will  be  in  inch-pounds. 

To  illustrate  the  use  of  this  formula,  let  us  suppose  that  we 
have  a  floor  beam  composed  of  two  4  x  12  pine  timbers,  placed 
side  by  side  and  on  edge,  12  feet  between  supports.  We  wish 
to  place  a  chain  hoist  at  the  center  of  this  span  and  hoist  a 
motor  weighing  3  tons.    Will  the  beam  stand  it? 

breadth  X  depth' 

The  moment  of  inertia  for  a  rectangle  is:  — 


8  X  12  X  12  X  12 


12 


-  =  1,152  =  7. 


12 


If  we  take  f  =  1,200  pounds  per  square  inch,  which  ought 

fl 
to  be  safe  for  good  pine,  we  have:     Moment  =: ^1,200  X 

r 

1,152 


2:30,400  inch-DOunds. 


LW 


The  bending  moment  of  a  centrally  loaded  beam  is  = 


144  inches  X  6,000  pounds 


:  216,000  inch-pounds. 


Hence,  we  iliay  conclude  that  it  would  be  quite  safe  to  hoist 
this  load. 

Laws  of  Bending'  True  only  within  the  Elastic  Limit. 

Let  us  now  consider  the  practical  limitations  of  this  form- 
ula. If  we  take  a  rectangular  bar  of  iron  of  known  tensile 
strength  and  determine  its  moment  of  resistance  by  equa- 
tion 4,  and  then  actually  break  it  by  bending,  we  will  find  that 
it  will  take  a  great  deal  more  to  break  it  than  we  had  at  first 
•estimated.  We  must  therefore  explain  this  seeming  discrep- 
ancy and  determine  to  what  extent  the  formula  is  practical. 

The  very  basis  of  all  of  the  foregoing  is  Hook's  law,  as  illus- 
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.4      X     .49     =     .lati 

L_- 

.4      X   l.t9     =     .676 
.4      X  2,25     =     .000 
.4      X  2.S9     =    1.156 

, 

Figr.  8.    The  Approximate  Solution  of  the  Moment  of  Inertia. 

trated  in  Fig.  6.  If  a  piece  of  wrought  iron,  for  instance,  is 
placed  in  a  testing  machine  and  stretched  until  rupture  occurs, 
and  a  record  be  kept  at  frequent  intervals  of  the  force  applied 
and  the  amount  of  stretch  produced,  it  will  be  found  that  at 
first  the  stretch  and  force  are  directly  proportional,  as  shown 
in  Fig.  6,  but  before  breaking  occurs,  the  line  turns  upward 
and  the  stretch  increas?s  faster  than  the  force  applied.  The 
point  where  the  line  begins  to  curve  upward  is  called  the 
"elastic  limit,"  beyond  which  the  formula  does  not  apply. 
Referring  to  Fig.  9,  the  compression  or  stretch  produced  by 
tending  may  be  represented  by  the  horizontal  lines  in  the 
triangles  A'  2V,  S  and  0  Oj  .8.  Let  N  T  represent  to  a  certain 
<leflnite  scale  the  tensile  strength  of  the  material  or  the  stress 


in  the  outer  fibers  just  as  breaking  occurs;  then,  according  to 
the  application  of  Hook's  law  made  in  the  foregoing  formula, 
the  horizontal  lines  in  the  triangles  NTS  and  COS  will  rep- 
resent to  scale  the  corresponding  stresses  in  the  other  fibers. 
But  we  know  by  actual  experiment  that  after  a  certain  point 
is  reached,  the  stress  does  not  increase  as  fast  as  the  strain 
produced,  so  that  ii  N  T  in  Fig.  10  represents  the  tensile 
strength  of  the  material,  the  horizontal  lines  will  represent 
to  scale  the  corresponding  stresses  throughout  the  section.  It 
is  evident  that  the  total  of  the  moments  of  these  forces  is 
greater  than  in  Fig.  9,  which  explains  why  the  outer  portions 
of  a  beam  seem  to  stand  a  greater  stress  than  their  ultimate 


tensile  stress  as  ordinarily  determined.  There  is  no  practical 
method  of  calculating  the  actual  breaking  strength  of  various 
sections,  because  beyond  the  elastic  limit  the  curve  on  the 
compression  side  is  generally  much  different  from  that  on  the 
tension  side  if  the  results  of  the  testing  machine  were  plotted 
on  squared  paper,  which  means  that  the  neutral  axis  no 
longer  passes  through  the  center  of  gravity.  Consequently, 
specifications  no  longer  specify  that  a  beam  shall  be  designed 
so  as  to  have  a  certain  factor  of  safety  based  on  the  tensile 
strength  of  the  materi.il,  but  state  what  shall  be  the  maximum 
safe  stress  in  the  outer  fibers;  and  as  this  is  always  well 
below  the  elastic  limit.  Hook's  law  holds  good,  and  Formula  4 
enables  us  to  design  beams  that  shall  not  be  strained  at  any 
point  beyond  a  known  safe  amount.  To  this  extent  the  form- 
ula is  accurate  and  furnishes  the  only  means  we  have  of 
securing  uniform  results. 

In  the  case  of  a  built-up  section,  like  Fig.  11,  where  most 
of  the  metal  is  in  the  flanges  and  where  the  theoretical 
straight  line  of  Fig.  9  and  the  actual  curve  of  Fig.  10  more 
nearly  coincide,  the  difference  is  quite  small.  In  fact,  in  such 
a  section  the  web  would  probably  be  ignored  in  computing 
the  bending  strength.  But  in  the  case  of  a  square  section,  for 
instance,  the  moment  required  to  break  the  beam,  as  deter- 
mined by  actual  experiment,  may  exceed  the  moment  as  deter- 
mined by  equation  4,  based  on  the  tensile  strength,  by  as 
much  as  70  per  cent.  The  supposed  ultimate  value  of  A  as 
determined  by  actual  experiment,  in  bending,  is  generally 
greater  than  the  ultimate  tensile  strength,  and  Is  called  the 

"modulus  of  rupture." 

*     *     * 

The  proposed  channel  tunnel  which  we  mentioned  in  a  note 
in  our  Engineering  Review  in  the  February  issue  has  been 
received  by  the  British  government  with  disfavor,  and  the  bill 
to  authorize  it  may  be  regarded  as  dead.  The  reason  stated 
for  this  may  seem  rather  ridiculous  to  American  ears,  un- 
familiar with  the  supremacy  which  military  matters  occupy 
in  Europe.  Even  supposing,  it  is  said,  that  military  dangers 
were  to  be  amply  guarded  against,  there  would  still  exist 
throughout  the  country  a  feeling  of  insecurity  which  would 
lead  to  a  constant  amount  of  increased  expenditure,  both 
naval  and  military,  and  a  general  condition  of  unrest  and 
alarm,  which  would  be  injurious  to  commercial  life.  On  the 
other  hand,  it  is  said,  and  this  view  seems  to  be  more  reason- 
able, there  has  not  been  disclosed  any  such  prospect  of  advan- 
tage to  the  trade  or  industry  of  the  country  as  would  really 
call  for  such  a  construction.  Other  means  of  communication, 
such  as  are  found  in  great  railway  ferries,  seem  to  be  more 
easily  accomplished,  and  ought  to  give  as  good  facilifies  for 
direct  communication. 
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SELECTING  DRAFTSMEN'S  TOOLS. 

F.  W.  C. 

After  the  earthquake  and  fire  of  April  IS,  19o6.  I  took  stock 
of  my  earthly  possessions  and  found  that  I  had  one  suit  of 
clothes  (slightly  damaged),  my  watch  and  a  large  automatic 
pistol.  My  books  and  instruments  had  been  but  a  drop  in 
that  fiery  sea  which  raged  for  three  days  and  nights,  but  of 
all  that  I  lost,  I  most  regretted  my  notebook  and  the  files  of 
technical  magazines  I  had  so  carefully  collected  and  indexed. 
Before  the  ruins  were  cold  there  was  work  for  those  who 
wanted  It,  and  being  fortunate  enough  to  borrow  a  good  set 
of  instruments  for  a  while,  I  was  able  to  go  about  the  pur- 
chase of  a  new  outfit  in  a  more  leisurely  manner  than  would 
otherwise  have  been  possible.  A  few  of  us  had  amused  our- 
selves at  times  by  contemplating  what  we  termed  the  "pipe 
dream,"  which  was  supposed  to  be  a  set  of  instruments  com- 
prising all  that  is  really  needed  by  a  draftsman,  and  by  thus 
taking  advantage  of  the  experience  of  my  friends  as  well  as 
my  own,  I  was  able  to  avoid  most,  if  not  all.  the  mistakes  a 
beginner  usually  makes  in  equipping  himself. 

The  set  selected  was  chosen  with  more  regard  to  the  re- 
quirements of  marine  and  mining  work  than  any  other,  but 
I  think  it  will  apply  pretty  generally  to  all  classes  of  machine 
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Set  of  Draftsman's  Scales. 

work,  although  there  are  a  number  of  special  instruments  that 
it  would  pay  a  man  to  have  if  he  handles  much  of  a  certain 
kind  of  work.  If  he,  for  instance,  is  on  a  pipe  plan  for  a  gov- 
ernment vessel,  where  the  lengths  of  all  pipe  must  be  given, 
an  opisometer  is  very  convenient,  especially  on  the  copper 
piping,  or,  if  much  boiler  or  structural  work  is  handled,  it 
is  well  to  have  a  self-adjusting  bow  pen.  commonly  called  a 
"pile  driver,"  to  reproduce  a  number  of  circles  of  the  same 
diameter,  as  rivets  or  boiler  tubes.  I  would  rather  not  have 
mentioned  the  names  of  makers,  but  as  that  was  a  point  which 
received  very  careful  attention,  and  on  which  we  unanimously 
agreed  in  all  but  a  few  cases,  I  don't  think  this  would  be 
complete  without  it.  All  ruling  pens  and  pen  compasses  are 
by  T.  Alteneder  &  Sons,  and  are  of  the  spring  hinge  type. 
Although  this  style  is  more  expensive  than  the  plain  pen, 
once  it  is  used,  the  user  would  not  be  without  it  for  many 
times  the  extra  cost.  If  plain  pens  were  chosen,  any  one  of 
the  well  known  makes  is  about  as  good  as  the  other,  but  this 
special  one  is  the  best  of  all  the  patent  opening  pens. 

The  three  bow  instruments  are  3%  inch  long  with  center 
adjustment,  and  the  range  they  can  cover  is  surprising.  The 
bow  pen  will  draw  perfect  circles  from  less  than  1/32  inch 
diameter  to  3%  inches  diameter,  and  once  I  drew  one  4  inches, 
but  it  is  not  well  to  do  so  if  it  can  be  avoided.  There  Is  one 
3io-inch  pencil  compass  with  fixed  pencil  and  needle  points. 


and  a  5%-inch  pen  compass  with  fixed  pen,  needle  points,  an(i 
hair  spring  adjustment.  The  pencil  compass  is  small,  because 
I  prefer  to  use  trams  for  all  pencil  work  beyond  its  limits, 
but  the  pen  can  be  used  to  advantage  in  the  oVi-inch  size. 
The  hair  spring  adjustment  on  it  is  a  great  convenience,  al- 
though by  no  means  necessary.  The  fixed  points  would  not 
pay  a  man  who  draws  only  occasionally,  but  for  the  man  who 
draws  all  the  time  they  are  well  worth  the  cost  of  the  extra 
instrument.  The  two  ruling  pens  are  5  inches  and  -di^  inches 
long,  and  while  it  is  always  well  to  have  an  extra  pen  on 
hand,  yet  I  have  never  used  the  smaller. 

All  the  foregoing  instruments  are  the  Alteneder's.  but  the 
bow  pencil  and  dividers  are  made  just  as  good  by  others.  My 
5V2-inch  dividers  are  of  the  well  known  Richter  instruments 
and  were  chosen  principally  for  the  adjustable  points.  Some 
draftsmen  prefer  to  do  all  laying  out  with  the  pencil  or  divid- 
ers, but  I  use  a  pricker  in  which  the  point  is  a  sewing  needle 
held  by  a  screw.  The  trams  I  imported  from  Germany  where 
they  were  made  by  C.  Reifler.  They  consist  of  a  tubular 
German  silver  bar  in  three  sections,  held  together  by  long 
slip  joints  and  will  work  to  a  radius  of  50  inches.  Both  heads 
slide  on  the  bar,  being  clamped  in  the  desired  position  with 
thumbscrews,  and  the  points  are  adjustable  In  either  head. 
The  delicate  adjustment  is  of  the  swinging  lever  type,  which, 
so  far  as  my  experience  goes,  is  the  only  satisfactory  one  for 
trams.  There  are  two  divider  points,  pen,  pencil  and  needle 
points  and  a  knife  for  cutting  out  circles.  The  whole  instru- 
ment is  very  stiff,  light  and  of  remarkably  neat  appearance, 
with  a  bar  long  enough  for  all  ordinary  work,  but  when  longer 
is  required  it  is  easily  spliced  with  one  of  wood.  For  a  man 
who  uses  such  a  tool  often,  it  is  the  best  I  have  ever  seen, 
but  its  cost  would  not  warrant  its  purchase  by  one  who  would 
use  it  only  occasionally. 

Xo  two  men  agree  about  triangles,  but  most  of  them  prefer 
the  transparent  ones,  although  they  are  invariably  too  thin 
for  the  best  results.  At  present  I  use  a  16-inch,  30  and  60 
degrees,  a  10-inch,  30  and  60  degrees,  and  a  5-inch,  45  and  45 
degrees  for  all  ordinary  work. 

We  all  know  the  evils  of  the  triangular  scale,  so  when  the 
old  one  burned  up,  I  decided  not  to  burden  myself  with  an- 
other, but  had  a  set  made  like  that  shown  in  the  cut.  It 
comprises  7  scales,  H,  %,  1,  1%,  3,  6,  12  inches  =  1  foot. 
The  full  size  scale  is  not  shown  in  the  cut.  These  scales  are 
of  the  reverse  bevel  type,  and  both  sides  of  each  scale  are 
graduated  the  same,  but  read  from  opposite  ends.  With  this 
arrangement  it  is  never  necessary  to  more  than  turn  the  scale 
over  to  have  it  reading  in  the  desired  direction.  The  divided 
foot  on  the  IV2  and  3-inch  scales  is  marked  2-4-6.  etc.,  instead 
of  the  usual  3-6-9,  which  makes  it  easier  to  find  the  desired 
point.  The  6-inch  scale  is  fully  divided  in  16ths  and  the 
12-inch  in  32ds.  These  scales  were  made  by  Alteneder  and 
are  the  finest  I  have  ever  seen,  with  a  white  edge  on  a  select 
piece  of  boxwood,  while  the  graduation  marks  are  very  short 
and  sharp. 

For  a  slide  rule  I  chose  a  10-inch  Keuffel  &  Esser  adjusta- 
ble, but  if  I  used  one  all  the  time  I  should  have  taken  their 
duplex.  I  have  been  using  these  instruments  for  several 
months  and  can  see  no  room  for  improvement  in  quality,  al- 
though I  intend  to  add.  as  soon  as  possible,  a  protractor,  a 
set  of  scales  for  indicator  cards,  a  couple  of  curves  suitable 
for  propeller  work,  a  short  spline  adopted  to  the  work  in 
which  I  am  engaged,  and  an  oil  stone. 


In  a  little  booklet  descriptive  of  the  making  of  four-tine 
stable  forks,  the  following  occurs:  "The  fork  then  goes 
through  the  secret  tempering  process  perfected  by  the  com- 
pany after  years  of  experience  and  experiment.  For  obvious 
reasons  the  process  is  not  made  public."  The  chances  are 
that  the  process  is  one  that  is  practically  known  to  every 
first-class  temperer  and  hardener  in  the  land,  save  that  the 
work  is  adapted  to  the  peculiar  requirements  of  manufac- 
ture. It  would  seem  from  general  observation  that  a  secret 
process  almost  invariably  plays  some  important  (?)  part  ia 
the  manufacture  of  certain  kinds  of  tools.  People  are  prone 
to  believe  that  a  secret  process  must,  of  necessity,  be  some- 
thing of  a  wonderful  nature,  and  a  manufacturer  who  does  not 
have  a  secret  process  of  some  sort  or  other  is  not  "in  it." 
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A  SHOP  WITH  A  HISTORY. 


THE  PUTNAM  SHOP  IN  FITCHBURG. 

H.  P.  FAIRFIELD. 

A  history  of  the  beginning  and  development  of  the  Putnam 
Machine  Co.  of  Fitchburg,  Mass.,  is  so  nearly  a  history  of 
many  of  the  older  New  England  machine  industries  that  it 
must  have  a  genuine  interest  to  all  shop  men  and  shop  engi- 
neers. 

The  firm  is  an  interesting  one  from  the  fact  that  since  its 
formation,  in  1835-36,  it  has  been  the  Putnam  Machine  Co. 
in  deed  and  name,  and  is  now  owned  and  managed  by  Put- 
nams  who  are  of  the  original  stock. 

To  one  interested  in  economic  questions,  the  firm  also  has 
much  to  render  it  interesting  regarding  its  methods  of  treat- 
ing its  employes.  As  one  goes  through  the  works,  the  number 
of  elderly  men  at  work  impresses  the  visitor  as  unusual   in 


as  machinists.  About  1835  they  came  to  Fitchburg  and  estab- 
lished a  small  shop  for  repairing  cotton  machinery  and  any 
other  line  of  medium  machine  work.  The  need  of  better  lathes 
than  those  they  could  buy  led  them  to  build  some  for  them- 
selves, and  as  a  demand  was  created,  for  the  public.  When 
the  building  of  machine  tools  for  the  open  market  was  under 
consideration,  they  removed  to  New  Jersey,  but  soon  returned 
to  Fitchburg,  in  which  city  they  have  since  remained. 

John  Putnam  was  essentially  a  workman,  and  his  main 
interest  was  to  produce  the  best  work  possible,  and  the  set  of 
gages  shown  in  Fig.  16.  made  by  him  fifty  years  ago.  testifies 
to  his  ability  as  a  machinist.  S.  W.  Putnam  was  undoubt- 
edly as  fine  a  workman  as  John,  but  possessed  the  additional 
faculties  of  the  designer  and  business  man,  and  to  his  and 
his  descendants'  management  of  affairs  is  due  the  long  life 
and  prosperity  of  the  firm. 

It  is  worthy  of  note  that  a  grandson  of  the  founder  of  the 
firm    is    at    present    works    superintendent,    a    handing    down 


Fig.  3,    Main  Aisle  of  Machine  Shop,  looking  from  Opposite  Offices. 

these  days  of  squeezing  out  of  old  men  in  favor  of  the  younger 
members  of  the  fraternity.  At  the  Putnam  Company  the  old 
employes  die  out  instead  of  being  forced  out;  nor  are  they 
degraded  by  having  their  pay  reduced;  neither  are  they  made 
helpers  or  sweepers,  but  instead  are  allowed  to  continue  as 
equals  of  the  other  members  of  the  working  force,  and  at 
the  same  line  of  work  in  which  they  have  been  serving  the 
firm  in  their  more  valuable  years. 

The  writer,  in  conversation  with  George  Boss  (a  workman), 
learned  that  he  had  been  in  the  company's  employ  as  a  ma- 
chinist for  over  fifty  years,  or  nearly  the  entire  life  of  the 
firm,  and  others  told  a  story  of  continuous  service  for  like 
periods  of  time. 

The  originators  of  the  firm,  who  have  so  long  been  identified 
with  its  name,  were  John  and  S.  W.  Putnam,  who,  previous 
to  1835,  had  been  employed  in  some  of  the  Lowell  cotton  mills 


•  For  additional   historical  notes  on  the  Putnam  Machine  Company, 
see  article  under  same  title  in  the  October,  1897,  issue. — Editor. 


from  generation  to  generation  of  a  machine  business  which 
smacks  more  of  English  customs  than  is  usual  in  America. 
A  degree  from  a  prominent  New  England  engineering  college 
is  one  of  the  superintendent's  possessions  and  a  great  aid  in 
his  life  work. 

The  firm  builds  both  light  and  heavy  machinery  for  general 
machine  shop  equipment,  but  is  best  known  from  its  heavy 
machines  used  so  generally  in  locomotive  shops.  Its  driving- 
wheel  lathes  and  car-wheel  borers  are  of  the  largest,  and  of 
the  highest  quality,  as  are  its  planers  and  large  engine  lathes. 

In  illustrating  such  a  plant  as  this  for  the  benefit  of  me- 
chanics, an  attempt  has  been  made  not  only  to  show  the  place 
as  a  whole,  but  also  to  give  an  idea  of  how  the  work  of  con- 
struction is  carried  on  in  the  shops.  In  this,  only  the  larger 
work  has  been  considered,  as  the  small  and  medium  machine 
work  is  much  the  same  as  everywhere,  and  it  is  in  the  heavier 
work  that  originality  obtains. 

Figs.  1  and  2  are  exterior  views  of  the  works  and  the  yards 
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of  the  company  taken  at  one  setting  of  the  camera,  but  look- 
ing first  to  the  left  of  the  main  avenue,  and  then  to  the  right. 
The  main  machine  shop  is  of  single-story  construction,  lighted 


Each  room  is  open  toward  the  main  aisle,  is  provided  with 
heavy  machine  tools,  individual  cranes,  and  is  used  for  the 
heavier  machine  work  and  for  erecting  the  heaviest  machine 
tools.  The  outer  or  wall  ends  of  these  compartments  open 
by  means  of  wide  doors  upon  the  main  yard  avenue,  making 
the  receiving  or  delivery  of  machines  and  castings  an  easy 
matter. 

Fig.  4  shows  one  of  the  industrial  railways  in  general  use 
at  these  works.  There  are  several  of  these  around  the  yards 
and  shops.  The  engineer  of  the  one  shown,  Gilbert  LaPrade, 
says  they  are  the  best  ever,  and  a  look  at  their  faces  will  con- 
vince anyone  of  their  intelligence  and  honesty. 


mainly  from  roof  monitors,  which  are  placed  at  short  inter- 
vals from  each  other,  and  the  interior  is  in  this  manner 
lighted  very  uniformly.  The  transparent  material  used  in  the 
monitors  transmits  a  yellowish  light,  very  soft  and  pleasant 
to  the  eye,  but  a  horror  to  the  photographer  on  account  of 
its  lack  of  actinic  rays. 

Fig.  3  is  an  interior  view,  looking  down  the  main  aisle.  To 
the  right  of  this  aisle  the  entire  length  of  the  main  shop  is 
devoted  to  the  lighter  machine  work,  largely  lathe  work.  To 
the  left  is  a  double  row  of  larger  machines,  mostly  lathes. 
This  much  occupies  about  one-half  of  the  width  of  the  shop 
for  its  entire  length.  The  remaining  longitudinal  half  is 
divided  into  a  series  of  small  rooms  by  brick  or  other  walls. 


Fig.  10.    Planer  Fitted  with  Milling  Attachment. 

When  finishing  heavy  machine  parts  it  is  oftentimes  cheaper 
to  finish  certain  surfaces  by  hand  methods  than  to  move  them 
onto  a  machine  and  then  line  them  to  the  cutting  tool.     This 
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leads,  naturally,  to  devising  methods  of  bringing  the  cutting 
tool  into  line  with  the  work,  or,  in  other  words,  it  becomes 
easier  to  adapt  the  cutting  tool  to  the  surface  to  be  machined 
than  to  take  the  surface  to  the  tool.  This  often  leads  to  using 
that  most  adaptable  of  all  machines,  human  skill;  or,  as  it  is 
more  often  termed,  hand-work.  While  the  firm  under  discus- 
sion makes  use  of  hand-work,  yet  a  study  of  the  illustrations. 
Figs.  5  to  11,  will  convince  the  reader  that  many  things  usual- 
ly done  by  hand,  or  by  setting  on  a  machine,  are  better  done 
by  the  use  of  portable  tools,  so  designed  as  to  be  almost  per- 
fect in  their  adaptability.  For  example,  in  Figs.  6,  8,  9,  11, 
the  drilling  and  boring  on  the  heavy  frames  of  a  car-wheel 
borer  is  done  by  a  portable  boring  machine  which  consists  of 


adjustment  the  housing  is  moved  upon  its  base  plate.  As  the 
boring  bars  are  provided  with  universal  joints,  it  is  not  neces- 
sary that  the  adjustments  of  the  driving  mechanism  be  speclal- 


Flg.  13. 

an  upright  or  housing  which  carries  a  rotating  spindle  or 
spindles  geared  to  a  variety  of  speeds.  There  is  a  vertical  ad- 
justment provided  on  the  housing  direct,  and  for  a  horizontal 


ly  accurate  if  the  cutter  bar  be  properly  supported  and  guided 
by  bushings  or  jigs.  It  will  be  noted  that  some  of  these  port- 
able machines  are  belt-  and  some  are  motor-driven. 

In  Figs.  5,  7,  10  are  shown  special  milling  devices  contrived 
to  do  away  with  the  necessity  of  hand-work  or  of  shifting  the 
position  of  the  casting.  Much  labor  Is  saved  by  the  use  of 
each  of  the  pieces  of  portable  machinery  shown. 

In  Fig.  12  is  shown  a  large  and  extremely  old-fashioned  pit 
or  face  lathe  used  to  face  off  large  diameters  and  incidentally 
used  to  do  any  job  that  fails  to  fit  elsewhere.  In  the  heavy 
machines  built  by  this  firm  two  kinds  of  bearings  are  used, 
as  shown  In  Figs.  13  and  14.  Fig.  13  illustrates  a  bearing 
lined  with   babbitt  metal.     It  will  be  noted  that   one  of  the 
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bearings  in  tliis  cut  was  unfinished  when  photographed  and 
shows  tlie  hammer  marks  of  peening  the  lining  into  contact. 

In  Fig.  14  is  shown  a  plain  cast  iron  bearing,  and  the  oil 
grooves  to  distribute  the  lubricant.  The  spindle  fitted  to  this 
bearing  has  a  low  rotative  speed,  but  the  pressure  per  Inch 
of  projected  area  is  considerable. 

Fig.  15  shows  the  method  of  storing  the  cutters  used  in  the 
boring  bars.  It  will  be  plain  from  the  various  views  that 
there  is  a  large  amount  of  boring  bar  work,  and  that  many  cut- 
ters are  needed.  These  cutters  are  all  marked  for  the  size  of 
hole  they  will  bore,  and  stored  in  the  cases  as  shown.  Men- 
tion has  already  been  made  of  a  set  of  gages  made  by  John 
Putnam  as  a  set  of  test  standards.  Fig.  16  shows  these  in 
their  cases.  As  shown,  the  plug  is  slipped  into  the  ring  and 
each  individual  piece  is  a  plug  and  ring  gage.  These  were 
made  in  the  early  days  of  the  firm  and  have  been  the  stand- 
ard to  which  they  have  since  worked.  Two  or  more  of  the 
plugs  of  an  aggregate  size  of  some  ring  can  be  placed  in  the 
ling,  and  the  fit  appears  to  be  perfect  to-day,  and  I  understand 
that  this  was  one  of  the  means  used  to  test  their  accuracy 
while  they  were  being  made. 

THE  DEMANDS  ON  A  GENERAL  FOREMAN 
IN  GERMANY. 

Werkmeister  Zeitung,  No.  6,  1907,  gives  an  example  of  what 
certain  employers  in  Germany  demand  of  a  general  foreman. 
A  gentleman  looking  for  employment  received  from  the  firm 
in  question  the  following  specifications  regarding  his  duties, 
and  the  following  questions  regarding  his  willingness  to  com- 
ply with  the  demands.  In  the  first  place,  he  was  required  to 
give  his  age,  religion,  conditions  of  military  service,  health, 
whether  married  or  single,  whether  he  had  children,  and  how- 
many,  if  he  was  employed  at  present  or  not,  and  if  not,  the 
reasons  why;  whether  he  would  be  willing  to  punctually  fol- 
low the  schedule  of  the  shop  from  6  A.  M.  to  7  P.  M.  In  the 
summer  and  from  7  A.  M.  to  7  P.  M.  in  the  winter,  excepting 
two  hours  for  meals;  to  work  overtime  when  necessary  with- 
out extra  compensation;  to  carry  out  on  Sundays,  before 
church  service,  such  repair  work  as  could  not  be  done  when 
the  shop  was  running;  to  take  care  of  the  engines  when  the 
engineer  was  not  present;  to  himself  work  at  the  bench  when 
necessary;  to  see  that  all  necessary  requirements  in  regard 
to  safety  appliances  were  in  good  order  in  the  shop,  and  to 
pay  out  of  his  own  pocket  any  damages  to  employes  hurt 
during  work  on  account  of  lack  of  safety  devices  (the  pre- 
vious general  foreman  had  done  this).  After  this  came  ques- 
tions regarding  his  experience  and  efficiency;  whether  he  was 
able  to  personally,  without  help,  take  care  of  steam  engines 
and  boilers;  to  carry  out  personally  in  the  repair  shop  all 
necessary  repairs  on  machine  tools,  transmissions,  steam  en- 
gine and  boiler,  and  plumbing  work;  whether  he  could  inde- 
pendently make  up  cost  estimates  and  lay  out  plans  for 
smaller  factory  establishments;  whether  he  was  efficient  in 
the  caring  for  the  electrical  power  and  light  station;  if  he 
was  completely  acquainted  with  dynamos,  and  could  take 
care  of  accumulators;  how  long  he  had  independently  su- 
perintended the  care  of  such  apparatus;  If  he  could  make  all 
necessary  electrical  repairs  without  help,  and  carry  out  ex- 
tensions in  electrical  wiring;  and  finally  if  he  was  fully  ac- 
quainted with  the  establishment  of  telephone  and  signal  sys- 
tems and  with  electrical  elements. 

It  is  said  that  the  gentleman  looking  for  the  position  made 
up  his  mind  not  to  aspire  to  the  job  in  question.  It  is.  how- 
ever, to  be  regretted  that  the  German  firm  seeking  for  so 
efiicient  a  man  has  not  been  able  to  communicate  with  the 
"General  Engineer  and  Electrician"  of  English  origin  whose 
advertisement  for  a  remunerative  job  we  could  not  refrain 
from  presenting  to  our  readers  in  the  March  issue  of  Ma- 
cHiXERY,  Engineering  Edition,  page  3S4.  This  little  note  and 
that  go  very  nicely  together,  and,  in  view  of  it  all,  how^  futile 
seems  the  expression  that  this  is  an  age  of  specialization! 
*     *     * 

Don't  forget  that  some  machinists  can  do  more  and  better 
work' with  a  f2.75  kit  of  tools  than  some  others  can  do  with 
$100  worth  of  tools  In  morocco  cases. 


THE  LINK  MOTION  OP  THE  HANNA  RIVETER. 

There  are  two  essentials  in  rivet  driving  with  portable 
tools,  or  with  any  other  kind  of  tools  for  that  matter.  These 
essentials  are,  first,  that  the  work  be  done  expeditiously,  and, 
second,  that  it  be  done  effectively.  The  first  requirement 
is  favorable  to  the  pneumatic  riveter  in  some  of  its  forms, 
while  the  hydraulic  type  has  decided  advantages  over  the 
pneumatic  machines,  as  usually  constructed,  when  the  second 
consideration  is  taken  into  account.  Among  the  general  types 
of  portable  riveters  may  be  mentioned  the  "simple  hydraulic," 
the  "hydro-pneumatic,"  the  "pneumatic  lever"  and  the  "pneu- 
matic toggle  joint"  varieties.  In  the  plain  hj'draulic  type  the 
die  is  driven  forward  by  the  direct  pressure  of  a  ram  or  piston, 
under  a  compression  of  from  1,500  to  10,000  pounds  per  square 
inch.  The  full  maximum  power  for  riveting  is  obtainable 
throughout  the  length  of  the  stroke,  and  the  pressure  applied 
to  the  rivet  is  known  and  unvariable.  For  disadvantages,  the 
trouble  and  expense  .of  maintaining  hydraulic  packings  might 
be  mentioned,  as  well  as  the  difBculty  of  using  flexible  joints 
in  piping  for  fluids  under  high  pressure;   the  power  supplied 


Fig.  1.    The  Hanna  Pneumatic  Riveter. 

is  also  used  in  a  wasteful  manner.  The  hydro-pneumatic 
scheme  employs  the  same  direct  connected  piston,  operated 
at  will,  however,  either  directly  by  air  at  low  pressure  or  in- 
directly by  high  fluid  pressure  obtained  from  a  self-contained 
intensifier.  This  is  as  effective  as  the  plain  hydraulic  ma- 
chine, but  has  the  same  packing  difficulty,  with  the  added 
aggravation  that  a  slight  leakage  of  air  into  the  high  pi-essure 
chambers  renders  the  machine  inoperative.  The  pneumatic 
lever  machine  is  operated  by  a  simple  lever  connected  to  the 
ram  at  one  end  and  to  a  piston  rod  at  the  other,  with  a  pivot 
between  them.  This  device  has  the  advantages  of  the  hy- 
draulic machine  without  its  disadvantages,  and  works  very 
well  for  small  rivets.  AVhen,  however,  it  is  applied  to  or- 
dinary structural,  bridge  and  boiler  work  which  requires  rivet 
pressures  ranging  from  oO  tons  to  a  possible  maximum  of  100 
tons,  the  diameter  of  piston  required  to  furnish  this  with  the 
usual  working  pressure  of  100  pounds  per  square  inch,  is  so 
bulky  as  to  make  the  machine  heavy  and  clumsy  beyond  the 
limits  of  a  portable  machine. 

The  toggle  joint  type  is  the  one  usually  adopted.  In  this 
machine  the  riveting  die  is  attached  to  one  member  of  a 
toggle   mechanism,   of  which   the   other   member  is  joined   to 
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the  main  frame  of  the  machine,  the  piston  rod  from  the  pneu- 
matic piston  being  attached  to  the  center  joint  of  the  toggle 
and  worlving  at  right  angles  to  the  movement  o£  the  die.  This 
arrangement  gives  the  desirable  conditions  of  rapidity  of 
action  during  the  first  part  of  the  stroke  and  high  pressure 
at  the  end.  It  is  not  possible,  however,  for  the  operator  to 
know  just  what  pressure  he  is  exerting  on  the  rivet.  This 
depends  entirely  on  the  length  of  the  rivet  as  compared  with 
the  distance  between  the  dies  when  the  mechanism  is  closed. 
Suppose,  for  instance,  that  a  rivet  has  just  been  driven  under 
proper  conditions.  With  the  die  adjustment  remaining  as  it 
was  a  second  rivet  is  driven,  the  air  pressure  as  in  the  first 
case  forcing  the  piston  to  the  extreme  limit  of  its  travel.  The 
operator  has  now  no  assurance  that  the  pressure  obtained  is 
the  same  as  in  the  first  case — the  rivet  may  be  a  trifle  shorter. 
If  he  is  trying  to  do  careful  work  he  will  return  the  riveter 
to  its  open  position,  close  the  dies  together  a  trifle  by  the 
screw  adjustment  provided,  and  give  a  second  blow  on  the 
same  rivet,  repeating  this  until  the  piston  is  just  barely  able 
to  complete  its  stroke  against  the  resistance  offered  to  it. 
This  assures  him  that  the  maximum  pressure  obtainable  has 
been  reached. 

The  procedure  just  described  is  necessitated  by  the  fact 
that  the  toggle  mechanism  does  not  give  the  maximum  press- 
ure until  the  extreme  end  of  the  stroke  has  been  reached,  so 
that  a  full  stroke  has  to  he  taken  every  time,  and  the  dies 
have  to  be  adjusted  to  accurate  length  for  each  operation  in 
order  to  be  assured  of  obtaining  the  desired  results.  If  it 
were  possible  to  so  connect  the  piston  and  the  ram  that  the 
maximum  pressure  could  be  obtained  for  a  considerable  dis- 
tance, say  one-half  or  one-quarter  inch,  the  stopping  of  the 
mechanism  anywhere  within  the  limits  of  that  distance  would 
assure  the  operator  that  proper  pressure  had  been  applied, 
and  that  the  riveting  was  well  done. 

This  desirable  result  is  attained  in  the  link  motion  applied 
to  the  riveter  shown  in  Fig.  1;  the  line  cut.  Fig.  2,  and  the 
skeleton  diagram  in  Fig.  3  will  serve  more  clearly  to  explain 
the  action  obtained.     The  same  reference  letters  apply  to  the 


its  stroke  half  completed.  Of  the  4-inch  movement  provided  for 
the  die,  3%  inches  has  been  accomplished  at  this  position;  it  is 
almost  entirely  effected  by  the  toggle  action  resulting  from 
the  straightening  out  of  links  AE  and  B  F.  This  movement 
was  at  first  rapid,  slowing  up  toward  the  end,  when  the  maxi- 
mum pressure  available  is  reached.  In  moving  from  the  sec- 
ond position  to  its  third  and  final  position,  as  shown  in  Fig.  3, 
the  toggle  movement  has  practically  ceased,  and  the  action 
is  now  that  of  a  lever  with  power  applied  at  D,  with  fulcrum 
at  A.  and  with  the  working  pressure  taken  from  pivot  B. 
Thus,  the  second  half  of  the  piston  travel  is  entirely  occupied 


Pig.  2.    Details  of  Construction  of  the  Hanna  Riveter. 

same  parts  in  Figs.  2  and  3.  At  H  is  the  pivot  between  the 
piston  rod  and  the  trunk  piston  used  in  this  machine.  It  is 
pivoted  at  D  to  the  main  lever,  which  is  partially  restrained 
in  its  movement  by  the  guide  links  on  each  side,  pivoted  to 
it  at  C  and  to  the  frame  at  G.  Projecting  journals  on  each 
side  of  the  m^in  lever  have  their  bearings  at  A  in  the  upper 
toggle  links,  which  are  hinged  to  the  frame  at  E.  The  lower 
toggle  link  seats  in  composition  sockets  with  center  lines  at 
B  in  the  main  lever,  and  at  F  in  the  plunger. 

The  first  position  in  Fig.  3  is  that  shown  in  the  line  cut  in 
Fig.  2.     The  second  position  of  Fig.  3  shows  the  piston  with 


FIRST  POSITION  —  AT  BEGINNING  OF  STROKE 


&m 


THIRD  POSITION  -  LEVER  ACTION 
AND  STROKE  COMPLETED 
Fig.  3.     Skeleton  Diagram  showing  the  Linkage  Mechanisn 


1  three  Positions. 


in  giving,  by  this  means,  the  last  half  inch  of  steady  maximum 
pressure  of  a  known  intensity,  regulated  by  the  size  of  the 
cylinder  and  the  air  pressure  used.  We  have  had  the  privi- 
lege of  examining  an  aluminum  model  of  this  motion  which 
shows  its  action  very  nicely.  The  piston  in  this  model  may 
be  moved  to  successive  gi'aduations  representing  even  inches 
of  piston  travel — twelve  in  all.  Graduations  on  that  part  of 
the  model  corresponding  to  the  plunger  guide  show  the  posi- 
tion of  the  plunger  for  each  of  these  evenly  graduated  posi- 
tions;  the  scale  is  reproduced  in  Fig.  4.     It  will  be  seen  that 

MMIIII    I — \ \  \ 1 


the  first  5  inches  of  the  piston  travel  gives  a  constantly  de- 
creasing velocity  to  the  die,  while  from  the  fifth  to  the  twelfth 
graduations  it  travels  with  a  nearly  uniform  velocity — a  con- 
dition which,  from  well  known  laws,  augurs  a  uniform  press- 
ure. 

The  advantages  derived  from  this  condition  are  easily  un- 
derstood from  what  was  said  in  the  opening  paragraphs.  On 
account  of  the  considerable  distance  through  which  maximum 
pressure  is  exerted,  careful  adjustment  of  the  die  screw  is  not 
needed,  and  there  is  no  necessity  for  striking  a  rivet  more 
than  once.  Since  the  first  half  of  the  stroke  of  this  riveting 
machine  is  identical  with  the  full  stroke  of  the  toggle  joint 
machine,  the  same  care  used  in  the  operation  will  give  the 
same  results  with  considerably  less  air  than  is  used  by  the 
latter  type,  a  position  which  is  further  strengthened   by  the 


486 


MACHINEKY. 


May,  1907. 


fact  that  only  one  stroke  is  required  even  with  the  most  care- 
less working,  where  from  2  to  4  may  be  needed  with  the 
ordinary  mechanism.  Greater  speed,  also,  naturally  follows 
from  the  fact  that  but  a  single  stroke  is  ever  required,  and 
that  it  Is  not  necessary  to  make  constant  readjustments.  As 
regards  the  matter  of  readjustment,  it  is  possible,  for  in- 
stance, to  drive  a  rivet  through  two  i/o-inch  plates  and  then 
pass  immediately  to  the  driving  of  a  rivet  through  three 
lo-inch  plates  without  altering  the  position  of  the  die;  the 
pressure  given  to  each  of  the  two  rivets  will  be  the  same. 
Finally  this  pressure  is,  as  has  been  stated,  predetermined  in 
intensity. 

The  model  previously  mentioned  is  a  fascinating  piece  of 
mechanism  to  operate.  As  the  piston  is  moved  down  by  the 
hand,  the  die  is  started  rapidly  forward,  quickly  arresting  its 
motion,  however,  as  the  piston  reaches  the  middle  of  the 
stroke;  from  there  on  its  movement  is  slow  and  steady.  This 
combination  of  toggle  joint  and  lever  actions,  operating  in 
succession  without  over-lapping  each  other's  movement  to  any 
extent,  shows  ingenuity  of  a  high  order  on  the  part  of  the 
originator  of  the  scheme.  The  Hanna  Engineering  Works,  of 
Chicago,  build  riveters  using  this  patented  mechanism. 

*  *     * 

MORE  LIBERAL  POLICY  REGARDING  THE  AGE 
LIMIT  OP  EMPLOYES. 

The  age  limit  for  employes  hired  into  the  service  of  the 
Pennsylvania  Railroad  Co.  has  been  changed  from  35  to  45 
years.  It  was  announced  in  the  March  issue  of  Machinery 
that  President  James  McCrea  would  recommend  that  the 
change  be  made  from  35  to  40  years,  but  at  the  annual  meet- 
ing of  the  directors  in  March  the  change  was  made  to  45  years 
instead.  This  change  will  be  generally  welcomed  by  indus- 
trial workers,  for  the  policy  adopted  by  this  and  several  other 
large  corporations  a  few  years  ago  worked  great  hardship  to 
many  men,  and  was  severely  criticised.  The  placing  of  an  age 
limit,  however,  was  not  a  declaration  that  a  man  who  had 
reached  35  years  was  unfit  for  future  service,  but  it  was 
simply  the  logical  outcome  of  adopting  a  pension  system  under 
which  all  Pennsylvania  employes  are  compulsorily  retired 
when  they  reach  the  age  of  70;  they  may  voluntarily  retire  be- 
tween 65  and  70.  The  pension  of  an  individual  is  based  on 
his  average  wage  for  the  ten  years  prior  to  retirement  and  his 
total  years  of  service.  Hence  it  follows  that  there  must  be  a 
certain  age  beyond  which  men  cannot  be  taken  into  the  service 
in  order  that  all  may  enjoy  the  benefit  of  the  pension  system. 
The  change  to  45  years  will  probably  make  some  change  neces- 
sary in  the  pension  regulation.  The  difficulty  in  getting  skilled 
workmen  at  the  present  time  was  undoubtedly  one  strong  rea- 
son for  making  the  change.  Many  of  our  best  mechanics  did 
not  acquire  their  greatest  ability  until  they  were  well  along 
toward  middle  life,  and  in  order  to  avail  themselves  of  the 
services  of  such  men.  the  large  corporations  will  generally  be 
obliged  to  extend  their  present  age  limits.  It  may  be  with 
some  corporations  that  there  will  be  a  class  hired  into  service 
outside  the  pension  benefit  scheme,  and  this,  in  effect,  has 
already  been  in  vogue  with  the  Pennsylvania  Co.  The  master 
mechanics  were  given  the  privilege  of  hiring  emergency  men 
over  35  years  of  age  for  a  period  not  greater  than  six  months. 
At  the  expiration  of  six  months  they  were  discharged,  and  if 
still  required,  were  immediately  hired  over  again.  This  sub- 
terfuge permitted  many  of  the  repair  shops  to  keep  in  service 
men  beyond  the  recognized  limit  and  still  not  make  them 
eligible  to  the  pension  benefit. 

*  *     * 

It  has  been  interesting  to  note  the  behavior  of  the  London 
motor  omnibuses  during  the  recent  frost  and  snow,  which  has 
been  the  most  serious  test  of  this  nature  that  has  occurred 
in  ten  years.  As  might  be  expected  on  fee  covered  roads, 
horses  could  barely  stand;  motor  omnibuses,  however,  were 
able  to  proceed  on  their  way  without  much  trouble.  During 
the  thaws  alternating  with  the  frost,  of  course,  both  horse  and 
mechanical  traction  suffered,  as  the  thawing  snow  on  the  hard 
under  pavement  produced  a  very  slippery,  skiddy  surface.  On 
the  whole,  the  motor  omnibuses  came  out  exceedingly  well 
during  this  cold  period,  and,  it  is  stated,  much  better  than 
any  other  class  of  public  vehicle. — Horseless  Age. 


THREAD  TOOLS  FOR  THREADS  'WITH 
ROUNDED  TOP  AND  BOTTOM. 

E.  A.  JOHNSON. 

While  the  development  of  a  correct  United  States  or 
V-thread  tool  is  a  thing  requiring  a  great  deal  of  skill  and 
patience,  it  is  easy  compared  to  the  task  of  producing  a  tool 
for  the  round  top  and  bottom  thread,  of  which  the  Whitworth 
and  British  Association  standards  are  the  leading  examples. 
In  testing  for  accuracy,  threads  of  this  type  are  not  only  meas- 
ured by  gages  and  micrometers,  but  the  curves  must  match 
the  angle  so  evenly  that  when  the  male  gage  is  tried  in  the 
female  from  either  end,  no  difi'erence  can-  be  detected.  The 
difficulty  attending  this  will  be  the  better  appreciated  when 
it  is  known  that  some  of  the  leading  tap  and  die  manufactur- 
ers of  this  country  and  Europe  have  failed  in  producing 
threads  that  would  pass  the  British  government's  Inspection. 
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Fig   1.    Method  Employed  for  Obtaining  55  Degree  Angular  Gage. 

It  may  be  laid  down  as  a  cardinal  principle  that  the  beat 
results  are  obtained  by  developing  the  form  first  with  a  flat 
top  and  bottom  as  in  the  U.  S.  thread,  rounding  the  corners 
afterward.  The  first  step  of  all  is  to  produce  a  correct  angle 
gage;  assuming  that  we  are  to  work  out  the  Whitworth 
thread,  this  would  be  a  gage  measuring  55  degrees.  Make 
and  harden  a  steel  triangle  A,  Fig.  1,  with  the  angle  x  as  near 
55  degrees  as  is  possible  by  using  a  bevel  protractor;  the  other 
two  angles  are  to  be  equal.  Then  make  an  angle  iron  B,  mak- 
ing sure  that  a  6  and  c  d  are  parallel,  and  that  !)  e  is  square 
with  o  6.  Assuming  that  G  and  D  are  accurate  2-inch  and 
%-inch  plugs,  we  put  in  the  pins  E  E  in  such  a  position  that 
a  line  drawn  through  the  centers  of  C  and  D.  at  right  angles 
to  their  axes,   will   make  an  angle  of  27i4  degrees  with  a  6. 


A 


A 


A 


O 


Pig.  2.    Tools  used  for  making  WTiitworth  Thread  Tools. 

This  can  be  done  by  figuring  the  distance  f  g  as  follows;     In 
the  triangle  ink,  ft  A;  =  l —  0.25  =  0.75  inch. 

0.75  0.75 

!fc  =  — = =  1.4406  inch. 

tan27yodeg.       0.5206 

1.4406  -f  Vo  diameter  of  C  —  Vj  diameter  of  I)  = 

1.4406  +  1  —0.25  =2.1906  inch  =  f  g. 

Set  the  pin  F  near  enough  to  D  to  keep  the  corner  of  the 
triangle  from  striking  the  angle  iron  B.  Mount  the  triangle 
A  as  shown,  and  set  up  the  fixture  on  a  surface  grinder  table 
using  a  toe  strap  in  the  small  hole  in  A  to  hold  it  in  position, 
and  grind  first  one  edge,  then  the  other.  This  gives  us  the 
male  angle  gage.  A  female  gage  can  be  made  to  this  by  the 
method  described  in  the  January  issue  for  U.  S.  thread  gages. 

The  tools  to  be  used  in  making  the  thread  tool  (see  Tig.  2) 
include;  an  angular  tool  with  a  flat  point,  the  width  of  the 
point  to  be  such  that  it  reaches  to  the  center  of  the  round  in 
the  bottom  of  the  thread,  the  angle  of  the  tool'  matching 
the  gage  previously  made;  a  female  radius  tool  for  forming 
the  point;  and  a  male  radius  tool  for  the  side  radii.  For 
convenience  in  measuring  and  getting  the  exact  form  required, 
these  tools  should  be  made  with  the  top  square  with  the  face 
at  the  cutting  edge,  i.e.,  without  clearance.  The  sides  and 
back  of  all  should  be  ground  as  well  as  the  top.     The  tool  a 
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can  be  ground  by  means  of  an  angular  block  niatie  in  the  same 
manner  as  the  male  angle  gage  and  should  be  finished  by  lap- 
ping. The  tool  6  can  be  made  in  two  pieces,  one  a  hardened, 
ground,  and  lapped  wire,  and  the  other  a  soft  piece  made  up 
in  such  shape  that  the  wire  can  be  soldered  or  otherwise  firmly 
fastened  to  it  in  the  correct  position.  The  tool  c  should  be 
made  up  first  as  at  c'  and  hardened.  Then  lap  the  hole  care- 
fully to  size  and  grind  the  outside.  After  measuring  the  dis- 
tance from  the  hole  to  the  back  of  the  tool,  the  front  can  be 
ground  off  to  e  /  and  the  bevels  ground  until  the  depth  of  the 
round  part  is  right. 

We  now  require  a  shaper  with  an  apron  made  up  to  hold 
the  tool-holder  at  an  angle  of  15  degrees,  as  shown  in  Fig.  3. 
The  apron  should  fit  the  clapper-box  perfectly.  If  it  does  not, 
it  is  better  to  fasten  it  solid,  and  let  the  tools  drag  back 
through  the  cut,  sharpening  the  tools  over  again  before  finish- 
ing. Otherwise,  one  runs  the  risk  of  side  shake.  With  this 
angular  apron  we  can  use  the  tools  made  without  clearance 
to  produce  a  tool  with  correct  clearance  for  the  lathe.  Two 
thread  tool  blanks,  one,  a,  of  tool  steel  and  one,  6,  of  machin- 
ery steel,  should  be  set  up  on  the  table  adapter  as  shown  in 
the  cut  with  spacing  parallels  between  to  avoid  interfering 
with  one  while  planing  the  other.  -The  blanks  should  be 
planed  off  to  exactly  the  same  height,  and  all  measurements 
for  height  should  be  figured  from  the  line  e  d,  allowance  being 
made  for  the  difference  caused  by  the  15-degree  clearance. 
Then,  after  measuring  the  tools  previously  made  carefully,  to 


Fig.  3.    Method  of  Plining  WTiitworth  Thread  Tools. 

determine  where  the  exact  center  Is,  we  can  start  forming  the 
blanks,  setting  the  tools  sidewise  successively  by  positive 
measurement  from  the  rib  of  the  adapter.  The  angular  tool 
comes  first  and  with  it  we  plane  down  the  sides  of  the  tool 
a  and  the  center  of  6  so  that  the  point  of  the  tool  just  reaches 
the  center  of  the  radius.  Then  using  the  female  radius  tool 
we  round  the  point  of  o  and  the  two  points  of  b.  coming  down 
until  the  circle  of  the  tool  is  just  tangent  to  the  top  of  the 
blanks.  The  male  tool  will  round  out  the  two  lower  corners 
of  a  and  the  center  of  6,  being  fed  down  to  exact  depth. 

We  now  have  the  thread  tool  a,  which  can  be  hardened  and 
the  machinery  steel  blank  used  as  a  lap  to  correct  errors  in  it, 
reversing  the  lap  occasionally,  and  using  oilstone  powder  or 
other  fine  abrasive  as  the  cutting  medium.  Great  care  must 
be  used  in  putting  on  the  abrasive,  as  in  all  lapping  operations 
of  this  kind  points  and  corners  are  apt  to  lap  faster  than  wide 
surfaces.  This  operation  does  not  really  correct  the  tool,  but 
equalizes  the  errors  due  to  imperfect  matching  of  the  different 
cuts,  and  it  can  be  done  so  effectively  that  whatever  errors  of 
that  kind  are  left  cannot  be  detected. 

To  test  the  tool,  turn  up  a  blank  plug  with  a  teat  equal  to  the 
diameter  at  the  bottom  of  the  thread.  When  this  is  threaded 
the  point  of  the  tool  should  touch  the  teat  just  as  the  outer 


corners  touch  ihe  top  of  the  thread.  In  the  angle,  the  thread 
should  measure  by  wires,  as  explained  in  the  January  issue, 
according  to  the  formula: 

1.600S 

Diameter   of    screw ■ h  (3.1659  X 

No.  threads  per  in. 
diameter  of  wire  used)  =  micrometer  reading. 
For  the  final  test  of  the  fit  of  the  curves  with  the  angle,  a 
tap  must  be  threaded  with  the  tool,  and  a  female  gage  tapped 
with  the  tap.  The  plug  made  before  must  screw  into  this  with 
an  equal  amount  of  friction  from  either  end  and  show  a  full 
contact  on  the  thread.  If  this  last  test  is  not  successful  it 
shows  that  the  lapping  is  not  good  enough  and  must  be  done 
over.  If  the  plug  does  not  measure  right  it  is  necessary  to 
go  back  to  the  planing  and  plane  up  another  tool,  making  such 
allowances  as  one  judges  will  correct  the  error.  It  is  some- 
times necessary  to  do  this  several  times  before  a  perfect  tool 
is  produced.  In  the  use  of  the  tool  in  the  lathe,  great  care  is 
necessary  to  see  that  it  is  set  at  the  center  of  the  spindle, 
and  so  that  the  two  side  curves  will  scrape  the  top  of  the 
thread  at  the  same  time.  With  the  exception  of  making  the 
angle  gage  and  tool  grinding  block,  this  whole  procedure  has 
to  be  carried  out  for  every  pitch  required. 


METHOD  OP  REPAIRING  CRANKSHAFT. 

A  correspondent  to  the  Scientific  American  describes  a 
method  employed  by  him  in  repairing  steel  crankshafts  of  a 
compound  high-pressure  engine,  250  horsepower,  used  on  a 
hydraulic  dredge  on  the  Mississippi  River.  The  steel  shaft 
6  inches  in  diameter,  broke  about  10  inches  from  one  of  the 
cranks.  The  repair  was  made  by  facing  the  broken  ends  off 
square  in  a  lathe  and  boring  a  hole  in  each  piece  4  inches  in 
diameter  and  5  inches  deep,  and  threading  it  4  threads  per 
inch.  A  steel  plug  or  dowel  4  inches  diameter  and  10  inches 
long  was  turned  and  threaded  the  same  pitch.  The  broken 
parts  were  screwed  together  with  the  dowel,  the  dowel  hav- 
ing first  been  dipped  in  salt  water  so  as  to  rust  it  fast.  The 
work  was  done  as  an  emergency  repair,  but  it  proved  to  be 
permanent.  The  dowel  was  threaded  in  a  direction,  of  course, 
that  caused  the  ends  of  the  shaft  to  screw  together  under  the 
impulse  of  the  drive,  the  engine  evidently  not  being  of  the 
reversing  type.  The  shortening  of  the  shaft,  due  to  facing  off 
the  broken  ends,  did  no  harm.  It  was  suggested  by  the  cor- 
respondent that  the  friction  between  the  outer  ends  of  the 
shaft  took  up  much  of  the  torsional  strain  so  that  a  compara- 
tively small  part  was  actually  carried  by  the  4-ineh  dowel. 
Inasmuch  as  this  repair  was  so  effective,  it  was  also  suggested 
that  the  accepted  method  of  connecting  shafting  in  shops 
might  be  displaced  by  screwed  ends.  The  shaft  would  be 
cheaper  to  manufacture  and  much  neater  in  general  appear- 
ance, having  no  flanged  connections  whatever.  But  even  it 
such  a  connection  were  found  reliable  it  would  have  the  very 
serious  disadvantage  in  case  of  a  broken  section,  that  each 
part  of  the  lineshaft  would  have  to  be  shifted  endways  several 
inches  in  order  to  replace  the  broken  part,  and  this  is  enough 
to  kill  the  whole  scheme  even  if  the  actual  connection  were 
found  to  work  satisfactorily — which  we  doubt  could  be  the 
case. 

*     *     * 

The  automobile  industry  has  created  a  number  of  new 
occupations,  previously  unknown,  but  none,  it  might  be  said, 
more  unique  than  that  of  the  tester.  His  duty,  says  the 
Horseless  Age.  is  to  take  the  assembled  engine  with  the  very 
roughest  equipment  in  the  way  of  body  and  wheels,  and  thor- 
oughly try  it  on  the  streets  and  roads  in  the  vicinity  of  the 
factory.  For  ten  hours  per  day,  except  when  changing  cars, 
the  tester  is  at  his  post.  To  some  people  this  would  seem 
to  be  more  or  less  ideal,  and  it  undoubtedly  is,  in  pleasant 
weather  and  in  the  absence  of  breakdowns,  but  the  choice 
of  weather  does  not  lie  with  the  tester,  and  the  automobile 
industry  does,  as  yet,  not  know  of  an  engine  designed  that 
does  not  frequently  break  down.  The  tester  makes  in  the 
course  of  a  season  an  enormous  mileage,  and  he  learns  every 
bit  of  the  roads  around  the  factory  and  all  the  neighboring 
towns  and  villages. 
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TWO  GERMAN  BEVEL  GEAR  SHAPING 
ATTACHMENTS. 

There  are  evidences  of  unusual  activity  in  Europe  in  tlie 
design  and  construction  of  gear-cutting  machinery  in  all  its 
forms.  As  further  evidence  of  this  activity,  beyond  what  we 
have  already  presented,  we  illustrate  herewith  two  devices 
of  a  kind  not  built,  so  far  as  we  know,  by  any  machine  tool 
maker  in  America.  These  two  devices  are  designed  for  plan- 
ing bevel  gears,  and  use  templets  or  cams  in  giving  the  proper 
shape  to  the  tooth.  They  are  intended  to  be  clamped  to  the 
shaper   table. 

The  first  attachment,  shown  in  the  halftone  Fig.  1  and  in 
the  line  cut  Fig.  2.  is  built  by  the  Act.-Ges.  fiir  Schmirgel-u. 
Maschinen-Fabrikation,  Bockenheim-Frankfurt  am  Main.  The 
attachment  is  fastened  to  the  shaper  table  as  shown,  with  bar 
G  carefully  aligned  with  the  ram  by  an  indicator  or  other- 
wise. The  bevel  gear  to  be  planed  is  carried  by  the  arbor 
shown.  This  arbor  is  rotated  by  the  worm  and  gear  in  con- 
junction with  the  index  plate.  The  worm  and  index  plate  are 
mounted  in  a  quill  in  the  head  which  allows  them  to  swing 
about  the  axis  of  the  arbor  through  a  limited  movement, 
independently  of  the  indexing.  The  head  S  is  bolted  to  a 
quadrant  pivoted  at  A.  about  which  as  a  horizontal  axis,  it 
may  swing  in  a  vertical  plane.     This  swinging  is  effected  by 


a  quadrant  having  worm-wheel  teeth  cut  upon  it,  meshing 
with  a  worm  operated  by  the  crank  handle  shown  at  the 
extreme  left  of  Fig.  1.  This  crank  handle  may  receive  Its  mo- 
tion from  a  ratchet  feed  arrangement  actuated  by  the  move- 
ment of  the  shaper  ram.  The  bracket  with  its  quill,  which  was 
mentioned  as  being  journaled  in  the  work  spindle  head  and 
carrying  the  index  arm  and  plate,  has  adjustably  mounted  to 
its  outer  end  a  post  B.  to  which  a  holder  is  attached  for  carry- 
ing the  templet  it  is  desired  to  use.  An  outer  arm  C,  sus- 
pended from  bar  G,  carries  a  roll  which  is  adapted  to  engage 
with  the  edges  of  the  templet  D  and  thus  control  the  action 
of  the  blank  with  relation  to  the  cutting  tool. 

In  setting  the  machine  for  a  roughing  cut,  a  tool  should 
be  used  a  few  thousandths  smaller  than  the  width  of  the 
tooth  space  of  the  bevel  gear  at  the  bottom.  A  pin  at  S  is 
pushed  in  to  lock  the  arbor-carrying  sleeve  with  the  head. 
The  work  is  adjusted  on  the  arbor  until  the  elements  of  the 
gear  blank  converge  at  point  A,  the  feed  is  thrown  in.  and 
the  cut  is  started.  The  action  is  simply  that  of  swinging  the 
blank  upward  about  point  A  until  the  proper  depth  is  reached. 
In  finishing,  however,  the  templet  D  is  used.  The  weight 
shown  in  Fig.  1  is  swung  either  to  right  or  left,  depending 
on  which  side  of  the  templet  is  being  used.  The  copying 
roller  engaging  with  this  templet  throws  the  post  B  over  to 
one  side  more  and  more  as  the  sector  and  the  work  are  raised 


bj'  the  automatic  feed,  and  the  shape  of  the  templet  (allow- 
ance having  been  made  for  the  shape  of  the  roller  and  the 
tooth  point)  is  reproduced  on  the  tooth.  The  locking  pin 
at  S  has,  of  course,  been  withdrawn  during  the  finishing  oper- 
ations. 

The  machine  is  particularly  flexible,  owing  to  the  manner  in 
which  the  templet  is  supported.  The  templet  may  be  moved 
toward  or  away  from  the  center  A.  may  be  tipped  to  the  right 
or  left  or  may  be  raised  or  lowered.    The  article  by  "G.  L.  H." 


Pig.  2.    Details  of  the  Device  shown  In  Flgr.  1. 

in  the  December,  1906,  issue  of  Machinery  entitled  "Adjust- 
able Former  for  Bevel  Gear  Planing,"  explains  the  way  in 
which  one  templet  may  be  used  for  various  sizes  of  gears, 
if  provision  is  made  for  locating  the  templet  at  any  desired 
distance  from  the  cone  point. 

The  second  machine,  of  which  a  halftone  is  shown  in  Fig.  3 
and  line  cuts  in  Figs.  4,  5  and  6,  is  the  invention  of  Prof. 
Jloritz  Kroll.  The  machine  illustrated  was  built  for  his  use 
in   the   Government   Trade    School   in   Pilsen. 

The  device  consists  of  a  frame  B  swung  on  pivots  Z  7,  jour- 
naled in  uprights  F,  F».  The  work  spindle  A.  journaled  In 
liHLid  B.  carries  the  arbor  to  which  the  blank  K  is  attached. 


Fi^.  3.    Prof.  Eroll's  Bevel  Gear  Shaping  Attachment. 

The  blank  is  so  located  on  the  arbor  that  the  elements  of  its 
pitch  cone  surface  converge  on  the  axis  of  pivots  Z  Z.  Spindle 
A  is  indexed  by  the  worm-wheel  G  and  worm  H  with  the 
index  plate  shown.  Worm  H  and  its  index  plate  are  mounted 
on  a  loose  bracket  L.  which  has  two  outward  extensions  carry- 
ing hardened  bearing  pieces  K  K.  which  receive  movement 
from  the  cam  M.  L  is  so  connected  with  the  double  spring 
shown  that  either  of  the  two  blocks  KE  may  be  pressed  on 
the  cam  M,  depending  on  which  side  of  the  tooth  it  is  desired 
to  take  a  cut.     Cam  M  is  keyed  to  a  sleeve  which  revolves 
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with  gear  Q.  This  gear  in  turn,  through  change  gears,  is 
connected  with  shaft  C  and  worm  D.  Worm  D  engages  a 
toothed  sector  E,  which  is  fast  to  standard  F^. 

It  will  be  seen  from  this  description  that  if  a  crank  be 
applied  to  the  squared  end  of  shaft  C  and  the  proper  direc- 
tion of  rotation  be  maintained,  worm  D  and  wheel  E  will  give 
the  blank  an  upward  swinging  movement  toward  the  tool  of 
the  shaper  on  whose  table  the  attachment  is  mounted.  At 
the  same  time  the  connecting  gearing  D,  0.  P,  Q  will  revolve 
cam  M.  which,   acting  through  bearing  block  K  and  arm  L, 


Figs.  4  and  5.    Section  and  End  Elevation  of  KroU's  Bevel  Gear  Shaping  Attachment. 


gears  A  and  B  of  that  cut.  The  angles  of  these  two  gears, 
however,  and  the  number  of  teeth,  are  different.  The  pitch 
at  the  outer  end  of  the  tooth  is  also  different,  that  of  B  being 
the  greater.  In  the  elevation  between  A  and  B,  2 — 0 — 4  Is  the 
tooth  outline  for  gear  B,  while  1 — 0 — 3  is  that  of  gear  A. 
The  latter  is  identical  with  the  former  so  far  as  it  goes,  but 
owing  to  the  fact  that  it  belongs  to  a  smaller  tooth,  it  takes 
only  a  portion  of  the  full  curve.  If  a  cam  S,  Fig.  8,  were 
made  to  be  used  in  the  attachment  just  described  of  such 
shape  as  to  give  to  gear  B  a  tooth  outline  2 — 0 — 4,  using  that 
portion  of  the  periphery 
from  2  through  0  to  4,  it 
is  evident  that,  by  using  a 
correspondingly  s  h  o  r  ter 
length  of  the  periphery 
(namely,  i_o— 3),  we 
ought  to  be  able  to  produce 
the  smaller  pitch  tooth  of 
gear  A.  The  angular  move- 
ment of  the  blank  about 
the  axis  of  the  work  spin- 
dle required  for  this,  how- 
ever,'will  be  greater  in  pro- 
portion than  in  the  case  of 
gear  B.  since  the  ratio  of 
Q  to  the  actual  radius  R, 
is  greater.  The  necessary 
change  is  effected  by  the 
change  gears. 


will  give  a  slight  rotary  movement  to  the  spindle,  and  the 
combination  of  the  two  movements  will  result  in  a  curved 
tooth  contour.  If  cam  M  has  been  skillfully  made  for  any 
given  tooth  shape,  we  can  depend  on  an  accurate  reproduction 
of  the  desired  form  for  each  tooth  of  the  gear. 

In  the  Zeitschrift  fiir  Werkzeugmaschinen  und  Werkzeuge 
for  January  15,  1907  (in  which  the  description  appears  from 
which  our  information  is  taken).  Prof.  Kroll  has  given  a  com- 
plicated mathematical  proof  of  the  proposition  that  it  is 
possible  (for  a  given  pressure  angle)  by  the  use  of  change 
gears  D,  O.  P,  Q,  to  use  one  cam  or  former  M  for  making 
■  involute  bevel  gears  of  any  desired  pitch,  number  of  teeth, 
and  cone  angle   within   the   dimensional  capacity  of  the  ma- 


We  have  now  found  it  possible  to  make  with  the  same  tem- 
plet gears  A  and  C,  although  these  two  gears  differ  from 
each  other  in  every  possible  point,  both  as  to  face  angle,  num- 
ber of  teeth,  pitch,  diameter,  etc.  It  will  also  be  evident  that 
any  other  gear  within  the  range  of  the  machine  may  be  cut, 
providing  the  proper  change  gears  are  used.  A  little  thought 
will  show  that  this  principle  also  is  based,  though  somewhat 
obscurely,  on  the  idea  described  by  "G.  L.  H."    The  advantage 


Fig.  6.    Horizontal  Section  and  Plan  of  Bevel  Gear  Shaping  Attachment. 

Chine.  It  will  perhaps  be  possible,  however,  by  referring  to 
Figs.  7  and  8,  to  understand  how  this  is  true  without  fol- 
lowing the  mathematical  proof.  Gears  B  and  C  in  Fig.  7 
have  identically  the  same  number  of  teeth  and  the  same  face 
angle;  the  diameters  and  the  pitch  of  the  teeth  are  different. 
Drawn  in  the  position  shown,  however,  it  will  be  seen  that 
the  larger  gear  is  but  a  continuation  of  the  smaller  one,  so 
It  is  evident  that  both  of  them  might  be  made  at  the  same 
setting  of  the  machine. 

As  is  well  known,  and  as  was  intimated  in  the  article  in 
the  December,  1906.  Machinery  (before  alluded  to),  the  shape 
of  a  bevel  gear  tooth  is  ordinarily  taken  as  equivalent  to 
that  of  a  spur  gear  having  the  same  back  cone  radius. 
This  radius,  designated  by  Q  in  Fig.  7,  is  the  same  for  both 


Pig.  7.    Diagram  showing  the  Shaping  of  Different  Gears  with  the  same  Templet. 

of  this  use  of  a  single  templet  with  change  gears  provided 
for  varying  face  angles,  is  that  a  correct  cam  or  former  may 
be  made  once  for  all.  When  it  is  desired  to  cut  a  gear  of  a 
pitch  and  angle  which  has  never  been  cut  before,  the  pur- 
chaser of  that  gear  need  not  fear  the  chances  for  error  which 
would  be  present  if  the  accuracy  of  the  tooth  form  depended 
on  the  conscientiousness  of  the  draftsman  who  made  out  the 
original  curve,  the  ability  of  the  workman  who  made  the 
templet  from  the  drawing,  and  the  carefulness  of  the  opera- 
tor in  adjusting  the  templet  in  the  machine. 

It  is  hoped  that  this  description  of  these  two  German  de- 
vices will  stimulate  some  American  manufacturer  to  do  some- 
thing along  the  same  line,  although 
most  of  them  are  probably  busy  enough 
already.  The  device  might  operate, 
like  those  described  above,  on  the  tem- 
plet plan,  or  it  might  be  a  machine 
of  the  generating  type.  There  ought  to 
be  a  field  for  shaper  attachments  of  this 
kind  in  medium-sized  machine  shops 
and  on  automobile  repairs,  for  instance.  .v„c;..n,r,..v.r. 
In  fact,  we  had  an  inquiry  from  a  pig.  a.  Templet  used  in  cm- 
gentleman  engaged  in  the  latter  busi-  ting  the  Gears  m  Fig.  7. 
ness  something  over  a  year  ago  for  some  device  of  this  kind. 
He  asserted  that  he  was  unable  to  cut  bevel  gears  on  the  mill- 
ing machine  so  they  would  run  quietly  and  smoothly  enough 
for  automobile  work,  and  he  hesitated  some  at  purchasing  the 
comparatively  costly  machinery  necessary  to  plane  them  by 
the  former  or  generating  processes. 
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CUTTING  TAPER  THREADED  TAPS  "WITH 
CHASERS. 

ERIK  OBERG. 

The  cutting  of  taper  threaded  taps,  such  as  pipe  taps,  with 
chasers  is  more  or  less  common  in  shops  where  taper  taps  are 
manufactured,  but  the  operation  usually  causes  some  difficul- 
ties. In  itself  the  problem  is  very  simple  and  the  diificulty 
has  probably  originated  in  an  InsuflBcient  analysis  of  the 
subject.  We  will  consider  the  conditions  of  cutting  a  taper 
thread  with  a  chaser,   and  particularly  consider  the  case  of 


Taper  Tap  C 


tlie  Method 


a  pipe  tap  with  a  total  taper  of  %  inch  per  foot,  cut  with  a 
chaser  supposed  to  be  held  in  a  threading  tool-holder.  In 
Fig.  1  a  chaser  is  shown  such  as  would  be  held  in  the  thread- 
ing tool-holder  made  by  the  Pratt  &  Whitney  Co..  this  thread- 
ing tool-holder  being  the  most  popular  one  and  the  one 
most  exclusively  used  for  ordinary  threading.  It  is  evi- 
dent that  if  either  a  single  point  cutter  or  a  chaser  used  for 
ordinary  straight  thread  cutting  were  put  In  a  holder  and 
the  holder  swiveled  around  so  as  to  present  the  chaser  to  the 
work  at  right  angles  to  the  outside  of  the  tapered  blank  to  be 
threaded,  the  thread  formed  would  not  be  correct,  inasmuch 
as  a  line  drawn  through  the  center  of  the  thread  perpendicu- 
lar to  the  axis  of  the  tap  would  not  bisect  the  angle  of  the 
thread.  This  last  condition,  that  the  line  perpendicular  to 
the  axis  of  the  tap  should  bisect  the  angle  of  the  thread  as 
shown  in  Fig.  1.  is  the  main  requirement  for  producing  a 
correct  thread  on  a  tapered  piece.  In  order  to  produce  such  a 
thread  with  a  chaser,  the  chaser  must  be  made  in  a  way  spe- 
cially adapting  it  for  this  class  of  work  only.     There  are  two 
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Figs.  2  and  3.    T^ro  Methods  of  MiUing  the  Teeth  of  Chasers  for  Taper  Taps. 

ways  in  which  such  a  chaser  can  be  made,  depending  upon 
the  way  in  which  the  chaser  Is  to  be  presented  to  the  work. 
In  the  first  place,  the  chaser  may  be  presented  to  the  work 
perpendicular  to  the  axis  of  the  tap,  as  shown  in  Fig.  1,  or  the 
chaser  may  be  presented  perpendicular  to  the  outside  surface 
of  the  tap  blank  as  shown  In  Fig.  4. 

We  will  first  discuss  the  former  case.  If  the  chaser  were 
not  provided  with  clearance  It  is  evident  that  the  milling  cut- 
ter for  milling  the  grooves  In  the  chaser  would  be  a  60-degree 
angular  cutter,  being  30  degrees  on  each  side.  The  chaser 
would  be  held  in  the  vise  as  shown  in  Fig.  2  and  the  cutter 
fed  down,  for  each  consecutive  tooth  cut,  an  amount  depend- 


ing upon  the  taper  and  the  pitch  of  the  thread.  The  values  of 
a  (Fig.  1)  for  pipe  thread  and  other  common  taper  tap  pitches 
are  as  follows: 

Threads  per  inch.  a 

8     0.0039 

llVa 0.0027 

12     0.002G 

14     0.0022 

15     0.0017 

27     0.0012 

However,  as  the  chaser  must  be  made  with  15  degrees  clear- 
ance, the  milling  cutter  cannot  be  made  GO  degrees,  but  must 
be  made  61  degrees  44  minutes,  this  being  the  angle  between 
the  two  sides  of  a  single  point  cutter  with  15  degrees  clear- 
ance angle,  if  measured  in  a  plane  at  right  angles  to  the  front 
face  of  the  tooth.  The  arrangement  for  holding  the  chaser 
when  milling,  and  the  angles  required  for  the  milling  cutter 
are  shown  in  Fig.  2.  The  feeding  down  of  the  cutter  will  not 
equal  a  (Fig.  1)  on  account  of  the  15-degree  clearance  angle, 
but  will  be  equal  to  o  X  cos  15  deg.  This  distance  is  shown 
as  6  In  Fig.  2.  The  values  of  6  for  various  pitches  are  given 
below: 

Threads  per  inch.  b 

8     0.0038 

11% 0.0026 

12     0.0025 

14     0.0021 

18     0.0016 

27     0.0011 

While  6  is,  theoretically,  different  from  a  It  will  be  seen  by 
comparing  the  two  tables  that  the  difference  is  so  small  as  to 
be  Insignificant  for  all  practical  purposes. 
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We  will  now  consider  the  case  where  the  tap  is  cut  with 
a  chaser  at  right  angles  to  the  outside  tapered  surface  of  the 
blank.  We  will  find  that  in  cutting  this  chaser  with  a  milling 
cutter  and  holding  it  as  shown  in  Fig.  3  we  will  not  need 
to  feed  down  the  milling  cutter  for  each  consecutive  tooth  to 
be  cut,  but  the  milling  cutter  Itself  must  be  provided  with  dif- 
ferent angles  for  the  different  sides  of  the  thread.  In  Fig.  4 
the  actual  angles  of  the  sides  of  the  thread  with  a  line  per- 
pendicular to  the  outside  surface  of  the  blank  are  given  as 
28  degrees  13  minutes  and  31  degrees  47  minutes,  respectively, 
the  sum  of  these  angles  being  60  degrees.  The  chaser  being 
cut  with  15  degrees  clearance,  these  angles  In  the  cutter  will 
be  29  degrees  3  minutes  and  32  degrees  41  minutes  respec- 
tively, the  sum  of  these  two  angles  being  01  degrees  44  min- 
utes. In  Fig.  3  the  manner  of  holding  the  chaser  in  a  vise 
and  the  angles  of  the  cutter  are  plainly  shown.  In  the  view 
to  the  left  in  Fig.  4  are  Indicated  the  angles  to  which  to  plane 
a  single  point  cutter  held  in  the  same  manner  as  the  chaser 
and  provided  with  a  clearance  of  15  degrees. 

Care  must  be  taken  when  making  chasers  to  be  used  In  the 
manner  indicated  In  the  first  case  that  the  elevating  screw  of 
the  milling  machine,  by  means  of  which  the  chaser  is  raised 
up  toward  the  milling  cutter  for  each  consecutive  tooth  cut.  Is 
correct,  and  that  no  back  lash  enters  as  a  factor  In  the  oper- 
ation. As  this  is  difficult  to  insure  against.  It  Is  advisable  to 
cut  the  threads  according  to  the  second  method,  as  there  the 
chances  of  error  are  smaller,  it  only  being  required  that  the 
milling  cutter  is  ground  to  the  exact  angles  wanted,  and  that 
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he  chaser  afterward  Is  presented  to  the  work  fully  perpen- 
jicular  to  the  outside  surface.  The  angle  which  the  face  of 
the  chaser  in  the  latter  case  will  make  with  the  axis  of  the 
tap  to  be  cut  is  1  degree  47  minutes.  This  angle,  however, 
would  be  difficult  to  measure  unless  the  threading  tool  were 
leld  in  a  tool-post  provided  with  some  kind  of  a  graduated 
swivel.  In  such  a  case  a  chaser  could  be  placed  so  that  its 
'ace  would  be  parallel  with  the  axis  of  the  tap.  clamped  to  the 
col-post  swivel,  and  this  swivel  afterward  moved  around  in  an 
arc  corresponding  to  1  degree  47  minutes.  Ordinarily,  how- 
ever, if  the  tap  blank  is  turned  to  a  correct  taper,  the  chaser 
can  be  set  from  the  outside  surface  of  the  blank,  its  face  being 
parallel  to  this  surface  in  a  horizontal  plane  through  the  axis 

of  the  tap. 

*     *     * 

A  compressed  air  tank  containing  15,000  cubic  feet  of  air, 
and  a  dynamite  magazine  holding  four  tons  of  dynamite,  ex- 
ploded at  Homestead.  X.  J.,  near  the  mouth  of  the  tunnel  the 


A  RAPID  ACTION  HYDRAULIC  FORGING  PRESS. 

As  most  well-informed  machinists  are  aware,  there  has 
taken  place  in  the  past  ten  or  fifteen  years  a  radical  change 
in  the  methods  employed  in  forging  heavy  work.  This  change 
has  been,  briefly,  the  substitution  of  the  press  for  the  ham- 
mer. With  the  increase  in  the  size  of  forgings  and  in  the 
hardness  of  the  material  of  which  they  are  made,  there  has 
come  increasing  difficulty  in  obtaining  satisfactory  results 
with  the  steam  hammer.  With  the  most  powerful  of  these 
machines  in  use  fifteen  years  ago,  it  was  well  nigh  impossible 
to  deliver  a  blow  of  such  intensity  that  its  effect  would  reach 
to  the  center  of  an  ingot  of  the  large  size  required  for  the 
heaviest  marine  and  ordnance  work  of  the  period.  A  blow 
of  ordinary  intensity  would  merely  deform  the  surface  of  the 
work;  flaws  in  the  center  of  the  material  might  even  be  en- 
larged rather  than  obliterated.  The  increasing  size  of  ham- 
mer necessary  to  produce  the  desired  effect  in  forging  reached 
its  culmination  in  the  great  125-ton  machine,  of  which  a  model 


Forgriug  Press  with  Rapid  Hydraulic  Actio 


Pennsylvania  Railroad  is  building  under  Bergen  Hill,  shortly 
after  midnight,  March  4.  The  tank  was  used  for  keeping  a 
supply  of  compressed  air  for  the  tunnel,  with  which  the  tank 
was  connected  by  a  system  of  pipes.  The  explosion  in  the 
air  tank,  which  occurred  first,  did  very  little  damage  except 
to  the  tank  itself,  but  the  detonation  of  the  first  explosion 
caused  the  dynamite  in  the  magazine  some  distance  away  to 
explode.  The  two  explosions  took  place  only  a  few  seconds 
apart  and  sounded  as  one,  the  hill  back  of  the  tank  acting 
I  as  a  sounding  board  and  causing  the  sound  to  be  magnified 
jto  such  an  extent  that  the  report  was  heard,  not  only  in  Man- 
hattan, where  it  shook  every  building,  but  as  far  away  as 
Coney  Island  and  Whitestone,  L.  I.  It  is  Intimated  that  the 
probable  cause  of  the  tank  explosion  was  improper  lubrica- 
tion in  the  air  compressor.  It  is  well  known  that  the  heat  of 
r-ompression  may  easily  exceed  the  flash-point  of  cylinder 
lubricating  oil,  and  it  oil  is  used  in  quantity  the  condition  is 
favorable  to  an  explosion  in  the  pipes  and  receiver.  Such  ac- 
cidents are  avoided  by  the  use  of  soap-suds  or  graphite  for 
lubricating  the  air  cylinder. 


was  exhibited  by  the  Bethlehem  Steel  Co.  at  the  Chicago  Ex- 
position. This  great  instrument,  however,  had  scarcely  com- 
menced what  was  expected  to  be  a  long  life  of  usefulness,  be- 
fore the  process  of  hydraulic  forging  was  found  to  be  so  far 
superior  to  hammering  that  the  giant  machine  was  relegated 
to  an  inglorious  obscurity. 

The  hydraulic  forging  press  was  first  applied  only  to  ex- 
tremely heavy  work.  On  billets  and  forgings  of  large  diam- 
eter, the  steady  and  tremendous  pressure  obtained  from  it  is 
distributed  through  the  whole  mass  of  metal  clear  to  the  cen- 
ter, bulging  out  the  sides  of  the  work  instead  of  merely  mak- 
ing an  impression  on  the  surface  which  came  in  contact  with 
the  dies.  This  action  works  the  metal  throughout  its  entire 
volume,  closes  up  all  the  flaws,  and  gives  to  every  fiber  the 
toughening  effect  produced  by  judicious  working.  But  the  slow- 
ness of  action  of  the  regular  hydraulic  press  limited  its  use  to 
large  work,  in  which  considerable  time  was  of  necessity  con- 
sumed in  handling  the  part  being  operated  on  and  bringing  it 
into  position  for  a  new  stroke. 

To  obtain,  on  medium-sized  work,  the  benefits  of  pressure. 
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working  as  distinguished  from  impact  working,  a  number  of 
arrangements  have  been  devised  for  giving  a  high  speed  to 
the  ram  in  raising  it  from  the  work  and  lowering  it  again, 
with  provision  for  exerting  the  desired  heavy  pressure  as  soon 
as  the  parts  are  in  contact  with  the  forging.  Of  these  various 
arrangements  one  of  the  most  interesting  is  that  employed  by 
Davy  Bros.,  Sheffield,  England.  Applications  of  the  idea  to 
two  forms  of  forging  presses  are  shown  in  Figs.  1  and  3. 
The  various  parts  are  best  seen  in  Figs.  1,  and  the  line  draw- 
ing of  the  same  press  in  Fig.  2.  The  upper  die.  A.  is  attached 
to  a  cross-head  B  which  has  bearings  on  the  four  vertical  tie 
rods.  The  hydraulic  pressure  is  applied  in  cylinder  C.  D  and 
D  are  two  steam  lifting  cylinders  for  raising  the  ram.  F  is 
a  combined  air  and  water  vessel  adapted  to  store  the  water 
used  in  the  hydraulic  operations,  and  furnish  it  to  the  ram  as 
desired  for  the  quick  movements,  this  being  done  by  displace- 
ment due  to  a  moderate  air  pressure.  These  operations  are 
controlled  by  an  automatic  valve  at   E.     G  is  the  hydraulic 


steam  under  an  auxiliary  piston  X,  opens  valve  E.  thus  allow- 
ing the  water  in  pipe  /  to  escape  into  the  water  space  of  reser- 
voir F.  This  reservoir  has  a  lower  compartment  containing 
air  under  moderate  pressure,  but  the  steam  in  cylinder  D 
furnishes  sufficient  force  to  return  the  water  to  reservoir  P 
against  the  air  pressure  contained  in  it.  The  ram  being  thus 
raised  for  the  insertion  of  the  work,  the  operator  returns 
lever  L  to  its  central  position,  when  all  valves  are  closed  and 
the  parts  are  in  equilibrium. 

The  work  being  properly  presented  to  the  dies,  the  oper- 
ator pushes  the  controlling  lever  toward  the  left.  This  move- 
ment first  shifts  piston  valve  R  and  connects  cylinder  D  with 
the  exhaust.  The  weight  of  the  ram  and  die  is  thus  left  un- 
supported and  they  descend  at  the  rate  of  about  2  feet  per 
second,  being  helped  along  by  the  water  under  pressure  in 
reservoir  F,  entering  through  valve  E,  which  is  arranged  as  a 
check  valve  and  freely  permits  movement  in  this  direction. 
As  the  die  reaches  the  work,  a  further  movement  of  handle  L 


Fig.  2.    Diagrram  of  Forging  Press  in  Fig.  1. 


cylinder  of  the  steam  intensifier,  whose  steam  cylinder  Is 
seen  at  H  in  Fig.  2,  the  main  part  of  it  being  below  the  floor 
level  in  Fig.  1. 

The  operation  of  the  mechanism  can  perhaps  best  be  de- 
scribed by  following  the  movements  of  the  operator  in  making 
a  single  working  stroke  on  a  forging,  starting  with  the  ram  in 
the  position  shown  in  Fig,  2  with  the  dies  together.  The 
movements  of  the  press  are  controlled  by  lever  L.  The  oper- 
ator first  desires  to  raise  the  ram  B  for  the  purpose  of  insert- 
ing the  work.  Handle  L  is  pulled  over  toward  the  right. 
This  opens  valve  R.  first  allowing  steam  to  enter  under  the 
pistons  in  the  lifting  cylinders  D.  Ram  B  is  thus  raised,  forc- 
ing the  water  contained  in  cylinder  C  back  through  pipe  J 
into  the  water  end  of  the  intensifier  at  G.  When  the  inten- 
sifier ram  has  been  forced  downward  and  the  space  above  it 
has  been  completely  filled  with  the  returning  water,  the  up- 
ward movement  of  ram  B  would  have  to  cease,  did  not  the 
operator  continue  to  pull  lever  L  further  toward  the  right. 
This  action   operates  a  relay   valve   at  M,   which,   admitting 


to  the  right,  through  the  connecting  mechanism  shown  opens 
the  balanced  poppet  valve  S,  admitting  steam  to  the  .under 
side  of  the  piston  in  the  steam  cylinder  H  of  the  intensifier. 
The  upward  movement  of  the  ram  resulting  from  this,  forces 
the  water  under  tremendous  pressure  into  cjlinder  C  of  the 
press,  giving  the  movement  and  pressure  required  for  the  work- 
ing of  the  metal. 

This  movement  is  under  strict  control,  the  length  of  stroke 
of  the  intensifier  piston  being  limited  by  the  amount  by  which 
lever  L  has  been  pushed  over  toward  the  left.  This  governing 
action  is  obtained  through  a  floating  lever  mechanism  similar 
to  that  used  for  water  wheel  governors,  steering  engines,  etc. 
A  bar  K  set  on  an  angle  is  engaged  by  a  roller  P  attached  to 
the  intensifier  piston  rod.  The  pushing  of  lever  L  to  the  left 
moves  bar  K  toward  the  roll.  As  the  roll  travels  up  bar  K  it 
pushes  it  back  again  and  the  pushing  back  of  this  bar  Is 
transmitted  through  the  floating  lever  to  inlet  valve  S  and  ex- 
haust valve  0.  operating  them  in  such  a  fashion  as  to  stop  the 
movement  of  the  intensifier  at  the  desired  point. 
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Provision  is  made  for  short  rapid  strokes  under  full  pres- 
sure, for  such  work  as  rounding,  swaging,  cogging  down,  etc. 
By  means  of  a  lever  shown  in  Fig.  1  at  the  operator's  left  hand, 
the  connection  between  lever  L  and  valve  R  may  be  severed. 
This  condition  is  shown  in  Fig.  2  by  the  dotted  lines,  showing 
the  link  attached  to  the  bell  cranks  raised.  Weight  Q,  under 
these  conditions,  drops  valve  R.  keeping  the  lifting  cylinders 
D  in  constant  communication  with  the  steam  pressure.  Now 
if  handle  L  be  worked  back  and  forth  from  the  left  hand  to 
the  central  position,  steam  is  alternately  admitted  and  ex- 
hausted from  the  intensifier  cylinder,  whose  piston  travels  up 
and  down,  alternately  forcing  the  ram  down  and  allowing  the 
steam  pressure  at  D  to  bring  it  back.  Under  these  circum- 
stances, the  water -under  pressure  in  reservoir  F  is  not  used  at 
all,  since  handle  L  is  not  moved  to  the  right  far  enough  to 
operate  relay  valve  il.  This  rapid  action  brings  the  press  into 
the  same  class  with  the  steam  hammer  for  operations  of  the 
kind  referred  to. 

For  smaller  work,  that  requiring  a  pressure  of  from  150  to 
200  tons,  the  single  column  type  of  machine,  illustrated  in 
Fig.  3,  is  used.  In  this  the  whole  mechanism  is  self-contained 
as  shown,  the  intensifier  being  mounted  at  the  rear  of  the 
frame,  which  is  hollow  and  serves  as  a  reservoir  for  the  water 


Pig.  3.    SmaUer  Size  HydrauUc  Action  Forcing  Press. 

supply  under  pressure.  The  method  of  operation  and  the 
principle  of  the  mechanism  are,  however,  identical  with  that  of 
the  larger  presses.  The  150  and  200-ton  machines  will  work 
6  and  8-inch  diameter  ingots  successfully.  Vov  the  larger  sizes, 
with  the  ordinary  steam  pressure  of  150  pounds  per  square 
inch  and  water 'pressure  of  2%  tons  per  square  inch,  the  size 
of  ingots  which  can  be  worked  varies  from  10  inches  for  the 
300-ton  size  and  36  inches  for  the  1,500-ton  size,  to  72  inches 
for  the  4,000-ton  size.  The  smallest  of  these  machines,  work- 
ing on  short  stroke,  will  make  SO  strokes  per  minute  with  the 
reservoir  F  cut  out  and  steam  pressure  on  the  raising  cylinders 
as  described,  and  with  a  machine  as  large  as  1,200  tons,  as 
many  as  60  effective  strokes  per  minute  may  be  obtained. 
This  great  rapidity  of  action  brings  the  hydraulic  press  well 
within  the  field  of  the  small  and  medium  size  steam  hammer. 
Such  presses  are  somewhat  more  exjiensive  than  hammers  of 
equivalent  power,  but  the  additional  cost  of  the  foundations 
for  the  latter  approximately  counterbalances  this  condition,  so 
that  the  first  cost  is  really  about  equal.  Only  about  half  the 
steam  is  required  for  the  press,  and  it  is  much  less  liable  to 
waste  through  wear  and  neglect.  It  has  also  the  great  ad- 
vantage that  the  breakage  of  working  parts  is  very  small,  and 
the  tools  can  be  made  lighter  and  cheaper,  and  last  longer. 


NOTES  ON  ROLLING  MILL  DESIGN. 

B.  H.  RBDDY. 

In  the  May,  1906,  issue  of  Machinery  appeared  an  article  on 
"The  Design  of  Billet  and  Bar  Passes,"  in  which  was  described 
a -method  by  which  such  passes  could  be  readily  designed.  In 
this  article  it  is  the  intention  of  the  writer  to  call  attention  to 
some  of  the  conditions  which  must  be  taken  into  account 
when  the  design  of  bar  rolls,  passes,  guides,  etc.,  is  undertaken, 
especially  those  for  continuous  mills.  In  rolling  in  mills 
where  the  piece  is  passing  through  from  two  to  ten  or  more 
stands  of  rolls  at  one  and  the  same  time,  difficulties  are  en- 
countered that  are  not  present  where  the  piece  is  In  only 
one  stand  at  a  time.  In  the  latter  case  the  piece  is  free  to 
elongate,  and  the  rolls  can  be  driven  at  varying  speeds  with- 
out reference  to  any  of  the  succeeding  passes,  while,  in  the 
first  case,  the  diameters  and  speeds  of  the  rolls  and  the  re- 
ductions must  be  correctly  proportioned  and  adjusted  to  each 
other. 


Pig.  1.    Layout  of  Passes  for  Rolling  Round  Stock. 


As  the  increase  in  length  of  a  billet  is  directly  in  propor- 
tion to  its  decrease  in  area,  this  elongation  must  be  taken  care 
of  in  various  ways.  If  the  piece  passes  from  one  stand  of 
lolls  into  a  second  stand  whose  peripheral  speed  is  too  great, 
there  must  be  a  slip  of  the  bar  between  the  rolls,  or  there  is 
a  likelihood  of  its  parting  if  the  section  be  small.  Whereas, 
if  the  peripheral  speed  of  the  second  stand  be  too  slow  in  com- 
parison with  the  speed  of  the  first,  it  will  cause  a  bow  or 
loop  of  ever-increasing  length,  between  the  stands.  This 
would  cause  trouble  and  could  not  be  allowed.  The  different 
stands  of  rolls  on  continuous  mills,  especially  on  the  rough- 
ing stands,  where  the  speeds  are  the  slowest,  and  the  reduc- 
tions the  greatest,  and  consequently  the  heaviest  strains  are 
present,  are  usually  driven  by  means  of  gearing  from  a  main 
driving  shaft,  while  on  the  finishing  stands,  where  the  speeds 
are  considerably  higher,  the  section  rolled  being  small,  and 
the    strains    comparatively    light,    belts    are    frequently    used. 
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After  ascertaining  the  sections  to  be  rolled  down  and  the  di- 
mensions of  the  finished  product,  the  number  of  passes  may 
be  fixed  and  the  same  roughlj'  designed.  These  will  then  be 
the  basis  upon  which  the  proportions  of  the  driving  gearing 
can  be   designed. 

If  the  exact  speeds  required  cannot  be  readily  obtained  by 
means  of  the  gearing  alone,  the  small  discrepancies  can  be 
overcome  by  increasing  or  diminishing  the  diameters  of  the 
rolls,  by  altering  the  reductions  or  proportions  of  the  passes, 
or  by  a  combination  of  both  methods.  It  is  apparent  that  in  a 
mill  where  the  piece  is  passing  through  a  number  of  passes  at 
■one  time,  care  must  be  taken  in  the  proportioning  of  the  dif- 
ferent parts,  so  that  each  pass,  diameter  of  roll,  reduction 
in  gearing,  etc.,  will  bear  the  proper  relation  to  the  whole. 
In  order  that  the  remaining  portion  of  this  article  may  be 
more  readily  understood,  a  set  of  bar  passes,  designed  to  roll 


Fig.  2.    Formation  of  "Fins"  on  RoUed  Bar. 

down  a  1%  X  1^4 -inch  billet  into  a  No.  5  wire  rod  in  14  passes, 
will  be  used  as  an  illustration  and  is  shown  in  Fig.  1.  This 
set  of  passes  was  designed  for,  and  is  in  use  on,  a  continu- 
ous rod  mill,  and  may  be  taken  as  a  typical  example  of  this 
kind  of  passes.  Referring  to  the  cut,  it  will  be  noticed  that 
after  the  first  pass,  squares  and  fiat  ovals  alternate,  and  the 
reason  why  this  is  necessary  will  be  explained  later.  In  ordi- 
nary box  passes  for  the  rolling  of  flats,  etc.,  where  the  thick- 
ness is  small  in  comparison  with  the  width,  there  is  very  little 
tendency  for  the  bar  to  spread  sideways.  By  a  "box  pass," 
is  meant  a  pass  where  the  collar  of  one  roll  works  in  a  cor- 
responding groove  ifa  the  opposite  roll,  thereby  inclosing  the 
pass  on  all  sides.  In  the  style  of  passes  used  in  the  illustra- 
tions, care  must  be  taken  to  design  the  passes  so  there  will 
be  no  tendency  for  the  rolls  to  choke  or  to  form  "fins"  on  the 
bar  as  shown  in  Fig.  2.  These  "fins"  are  frequently  the  cause 
of  considerable  trouble  and  annoyance,  and  not  infrequently 
cause  the  rejection  of  the  finished  product.    Where  a  "fin"  is 

TABLE  FOB  THE  LAYOUT  OF  THE  PASSES  IN  FIG.  1. 


Number 

Number 

Center  to  Cen- 

Diameter 

of  Pass. 

of  Grooves. 

ter  of  Grooves. 

of  Rolls. 

1 

4 

3      In. 

11.55  in. 

2 

4 

3      in. 

11.55  in. 

3 

4 

3      in. 

11.95  in. 

4 

4 

3      in. 

10.10  in. 

5 

8 

iy2  in. 

9.80  in. 

6 

8 

1%  in. 

10.00  in. 

7 

8 

IV2  in. 

10.00  in. 

8 

8 

IV2  in. 

10.10  in. 

9 

8 

l%in. 

10.10  in. 

10 

16 

.8  in. 

10.35  in. 

11 

16 

.8  in. 

10.25  in. 

12 

32 

.4  in. 

10.45  in. 

13 

32 

.4  in. 

10.70  in. 

14 

32 

.4  in. 

10.55  in. 

formed  it  is  rolled  back  into  the  bar  at  the  next  pass.  If  this 
takes  place  on  a  continuous  mill,  unless  the  fin  is  too  pro- 
nounced, it  is  not  likely  to  cause  much  trouble,  as  the  distance 
between  the  stands  is  comparatively  short,  and  the  bar  so  well 
covered  by  the  guides  that  it  has  no  chance  to  cool.  It  is 
therefore  rolled  back  into  the  bar  without  detriment  to  the 
finished  product.  However,  on  a  mill  where  the  bar  is  rolled 
backwards  and  forwards,  the  last  end  of  the  bar  out  of  the 
rolls  being  the  first  into  the  succeeding  pass,  the  fin  has  an 
opportunity  to  cool  sufBciently  to  prevent  welding  into  the  bar 
properly,  and  consequently  produces  a  fine  crack  in  the  fin- 
ished bar  and  causes  its  rejection.  The  bar  in  traversing  the 
short  distance  between  the  stands  on  continuous  mills,  passes 
through  a  guide.  This  guide  is  usually  of  cast  iron,  fiared 
or  chamfered  at  the  entering  end,  so  as  to  more  surely  catch 
the  outcoming  bar.    The  opposite,  or  "delivery"  end,  closely  ap- 


proximates the  shape  and  dimensions  of  the  bar,  and  is  set  as 
closely  as  necessary  to  the  rolls  and  directly  in  line  with  the 
next  pass.  As  before  stated,  the  distance  between  stands  be- 
ing short,  the  bar  is  forced  into  each  succeeding  pass,  should 
it  for  any  reason  not  "bite"  at  once.  This  is  especially  true 
in  the  case  of  the  heavier  sections.  Again,  it  would  not  be 
practicable  to  produce  bars  by  rolling  down  only  one  way; 
i.  e.,  the  bar  must  be  turned  frequently  through  an  angle  of 
90  degrees.  In  the  set  of  passes  accompanying  this  article,  this 
is  required  between  the  1st  and  2nd,  3rd  and  4th,  5th  and 
6th,  etc.,  passes.  In  mills  where  the  bar  is  entered  into  the 
next  pass  by  hand,  no  particular  attention  need  be  paid  to  the 
shape  of  the  section,  but  in  mills  where  this  is  to  be  done 
mechanically,  this  must  be  taken  into  account.  Generally 
speaking,  this  is  accomplished  without  the  necessity  of  mov- 
ing parts,  by  means  of  what  is  known  as  "quarter  turn"  or 
"twist"  guides.  These  are  used  whenever  the  bar  must  be 
turned  before  entering  the  next  pass,  and  differ  from  the  ones 
previously  described,  in  that  they  are  given  a  twist,  so  the 
bar  on  being  forced  through  will  be  delivered  in  a  vertical 
position,  as  shown  by  the  dotted  lines  on  pass  No.  4.  By  look- 
ing at  the  passes  illustrated,  it  will  be  clearly  seen  that  a 
flat  or  flat-oval  section  will  be  more  easily  turned  by  the 
guides  than  a  rectangular  one  as  the  guides  can  get  a  better 
hold  upon  it.  In  order  to  facilitate  the  removal  of  "cobbles." 
as  bars  are  called  that  have  become  twisted  or  entangled  in 
the  rolls,  guides,  etc.,  these  parts  are  made  so  as  to  permit  of 
ready  removal.  The  guides  are  made  in  halves,  held  togetlier 
and  in  place  by  means  of  key-bolts.  The  roll-housings  are  also 
designed  with  the  same  object  in  view,  so  that  in  case  of  a 
"mess,"  the  guides  can  almost  instantly  be  taken  out  and  the 
rolls  raised  or  taken  out  without  much  loss  of  time.  The 
points  mentioned  are  of  prime  importance  and  must  not  be 
overlooked  by  the  designer,  as  a  bar  of  hot  steel,  driven  at  a 
high  rate  of  speed  by  heavy  machinery,  can  twist  itself  into 
a  greater  variety  of  shapes  and  knots,  and  incidentally,  cause 
more  damage  and  loss  of  time  and  tonnage,  than  an  inexpe- 
rienced person  would  ever  imagine,  and  the  successful  de- 
signer must  have  a  practical  knowledge  of  the  conditions  at- 
tendant upon  the  operation  and  repair  of  such  machinery. 


An  American  corporation  owning  a  meerschaum  mine  in 
Xew  Mexico  paints  its  possibilities  in  glowing  colors  in  lately 
published  literature,  and  intimates  its  willingness  to  unload 
50,000  shares  of  the  $6,000,000  capitalization  on  the  dear  pub- 
.lic.  Aside  from  this,  and  constituting  the  chief  interest  of  the 
prospectus,  to  us,  is  some  information  regarding  meerschaum. 
The  present  principal  source  of  meerschaum  is  Turkey-in- 
Asia.  The  Turkish  government  has  a  monopoly  of  the  out- 
put, and  the  price,  ranging  from  $40,000  to  ?80,000  per  ton, 
is  steadily  increasing  on  account  of  limitation  of  the  output. 
In  the  dry  state,  meerschaum  will  float  on  water,  but  soon 
becomes  water-logged.  When  wet  it  is  heavy  and  may  be 
cut  like  butter,  but  when  dry  it  is  the  hardest  substance  in  its 
mineralogical  class,  offering  high  resistance  to  cutting  or 
crushing.  It  is  the  best  known  non-conductor  of  heat  and 
electricity,  and  will  absorb  more  nitroglycerine  than  any 
other  known  material.  Xot  long  ago  it  was  used  only  for 
ornamental  work,  principally  for  pipes,  but  now  it  is  being 
used  for  insulation  in  high-tension  electrical  apparatus.  The 
high  absorptive  quality  of  meerschaum  for  nitroglycerine 
makes  a  new  explosive  possible  which  does  not  give  off  fumes 
or  smoke,  the  meerschaum  vehicle  being  far  superior  in  this 
respect  to  the  present  absorbents  used  in  making  dynamite. 
Meerschaum  is  a  valuable  material  for  rnolds  and  can  be 
regarded  as  absolutely  permanent,  even  when  subjected  to  the 
greatest  heat.  This,  perhaps,  is  a  valuable  hint  for  the  con- 
struction of  molds  for  alloy  castings  that  shall  be  absolutely 

true  to  pattern. 

*     *     * 

The  Bulgarian  authorities  have  a  unique  way  of  settling 
strikes.  Recently  the  employes  of  the  railways  were  on  strike, 
and  the  authorities  summoned  all  the  strikers  to  join  the 
colors,  as  they  all  belong  to  the  army  reserve.  They  were 
then  drafted  into  the  engineer  corps,  and  detailed  tor  duty 
on  the  various  roads. — Cana-iian  Engineer. 
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ITEMS  OF  MECHANICAL  INTEREST. 


NOVEL  MANTLE  FOR  GAS  BURNERS. 
Indiistritidningen  Norden  describes  a  unique  mantle,  lately 
patented  in  Germany,  in  whicU  tlie  mantle  itself  consists  of 
nothing  else  than  an  egg  shell,  this  being,  according  to  the 
patent  specifications,  particularly  well 
suited  for  acetylene  gas  burners.  The 
egg  shell  is  converted  into  a  glowing 
state  by  means  of  the  combustion  of 
the  gas  inside,  and  is  said  to  spread  a 
pleasing  and  agreeable  light.  The  egg 
shell  does  not  need  any  preparation 
whatsoever  excepting  the  perforation 
of  fairly  large  holes  at  both  ends,  as 
shown  in  the  cut.  Thus,  one  can  one- 
self manufacture  this  mantle  without 
any  great  experience  or  expense,  and 
there  may  be  a  question  as  to  the  ef- 
fectiveness of  the  patent.  Referring 
to  the  figure,  A  is  the  connection  to 
the  gas  pipe,  B  is  the  burner  itself 
•with  small  openings  on  the  sides,  0  is  a  flange  provided  for 
holding  the  egg  shell,  and  D  the  entrance  for  air. 


SIMPLE  COMPASS  FOR  STUDENTS. 
In  a  book  recently  received  from  Longmans,  Green  &  Co., 
New  York,  was  found  a  circular  describing  a  newly  devised 
pencil  compass  of  very  simple  construction.  It  is  shown  in 
Fig.  1  in  the  "two-link"  form  and  in  Fig.  2  with  the 
■"three-link"    arrangement.     The    first    will    draw    circles    up 
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Figa.  1  and  2.    Simple  Compass. 

to  .5'i.  inches  in  diameter,  the  second  has  a  capacity  of  8V2 
Inches  in  diameter.  The  construction  is  so  obvious  as  to 
scarcely  need  description.  In  this  compass  the  pencil  and 
the  central  stem  are  always  perpendicular  to  the  paper,  so 
that  any  number  of  circles  may  be  drawn  from  the  same  center 
without  enlarging  it  to  an  unsightly  degree.  There  are  no 
screws  to  get  out  of  order  or  get  lost;  an  ordinary  standard- 
sized  drawing  pencil  may  be  used.  The  device  is  easily 
handled  and  the  design  is  such  as  to  lend  itself  to  the  con- 
struction of  a  strong,  durable,  and  accurate  instrument  at  a 
very  moderate  price. 


NOVEL  WIRE  CUTTER-AN  EXAMPLE  OF  NEAT  DESIGN. 
In  a  certain  bookbinding  machine  it  is  required  to  chop  off, 
very  rapidly,  short  lengths  of  steel  music  wire.  The  first 
thing  that  would  naturally  suggest  itself  for  this  purpose 
would  be  a  pair  of  shear  blades,  of  which  the  movable  one 
should   be    held    by    a    sliding   member    traveling    in    guides. 

•Other  arrangements  more  or  less  costly  would  also  be  thought 
of,  analogous,  for  instance,  to  the  wire  cutting  device  de- 
scribed in  "J.  T.'s"  letter  in  the  February  issue.     The  form 

•of  cutting  apparatus  actually  used  is  quite  different  from 
either  of  these,  however,  and  a  little  thought  will  show  that 
It  is  well  adapted  for  the  purpose  it  has  to  serve. 

In  the  cut,  B  is  the  frame  of  the  machine  and  A  is  the  lower 
end  of  a  vertically  reciprocating  slide  which  does  the  cutting. 
In  B  is  a  counterbored  hole  and  in  this  counterbore  Is  seated 
a  cutter  C  of  peculiar  form,  as  shown  detailed  at  the  right. 
This  cutter  is  made  of  a  punching  in  two  operations,  being 
blanked  and  pierced  in  the  first  and  bent  in  a  partial  helix 


in  the  second.  It  is  then  hardened  and  tempered,  a  great 
number  of  them  being  treated  at  the  same  time.  In  normal 
position  the  eye,  as  it  may  be  called,  appears  above  the  tail 
of  the  contrivance  as  it  lies  coiled  around  snake  fashion. 
When  the  ram  comes  down,  however,  this  eye  passes  behind 
the  tail,  and  the  wire  which  is  threaded  through  it  is  thus 
severed.  The  projecting  head  of  the  cutter  is  engaged  by  the 
slot  in  ram  A. 

It   will   be   seen    that   this   cutter   is   exceedingly   cheap   to 
make;   this  is  important,  for,  whether  cheap  or  expensive,  its 


Device  for  Cutting  off  Music  'Wire. 

life  is  a  short  one  owing  to  the  hardness  of  the  material  which 
it  cuts.  It  can  at  once  be  replaced  by  simply  lifting  the  slide 
A.  reaching  the  finger  into  the  counterbore  to  remove  the  old 
cutter,  and  replacing  it  with  a  new  one.  The  wire  is  then 
started  through  the  hole  of  the  cutter,  and  the  machine  is 
again  ready  for  operation. 


REMARKABLE  DEVICE  FOR  RELIEVING  ENGINE 
CYLINDERS  OF  'WATER. 
One  Of  the  curiosities  of  a  recent  exhibit  of  safety  appli- 
ances was  a  drawing  illustrating  what  purported  to  be  a 
relieving  device  for  obviating  the  danger  of  breakage  result- 
ing from  the  presence  of  condensed  water  in  the  cylinders 
of  steam  engines.  The  accompanying  cut  is  reproduced  from 
a  rough  sketch  which  may  not  be  exactly  true  in  its  propor- 
tions, but  will  serve  to  show  the  design  of  the  appliance. 
What  follows  in  quotation  marks  is  a  reproduction  of  the 
inventors  specification  written  on  the  drawing. 


Remarlcable  Device  for  Relieving  Engine  Cylinders  of  Water. 

"The  Slide  Valve. — This  slide  valve  prevents  the  cylinder 
heads  from  being  knocked  out  when  water  gathers.  When 
the  valve  is  on  its  central  position  as  shown,  the  pressure 
will  be  equal  on  both  sides  of  the  piston,  thus  giving  the 
piston  full  play  and  thereby  making  a  safe  engine.  The  com- 
pression is  adjusted  by  steam  pressure."  All  of  which  is 
indeed  illuminating.  One's  admiration  grows  as  one  studies 
the  drawing.  It  would  be  interesting  to  know  just  what  train 
of  thought  in  the  inventor's  mind  resulted  in  the  production 
of  this  remarkable  invention. 

According  to  the  Cologne  Gazette,  the  widening  of  the  Baltic 
ship  canal  will  be  shortly  settled  upon.  The  increase  in  width 
is  intended  to  be  very  considerable,  and  will  provide  for  the 
largest  vessels  afloat.  The  cost  is  estimated  at  $50,000,000,  and 
as  the  work  will  involve  new  locks  and  drawbridges,  it  will 
practically  mean  a  complete  rebuilding  of  the  canal.  It  is 
estimated  that  it  will  require  seven  years  to  carry  out  the 
enterprise.  The  progress  of  shipbuilding  is  amply  expressed 
in  the  necessity  of  this  increase  of  the  size  of  the  canal,  which 
was  opened  only  a  few  years  ago,  and  then  was  built  to  pro- 
vide for  the  largest  vessels  afloat  at  that  time,  and,  in  fact, 
had  ample  facilities  for  handling  even  larger  ships. 
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*     *     • 

WANTED,  A  NOISE  DESTROYER. 

It  is  a  distressing  fact  that  some  of  our  most  efBcient  labor- 
saving  devices  are  peace-disturbing  and  nerve-destroying  be- 
cause of  the  infernal  racket  they  create.  The  pneumatic 
hammer,  swaging  machine,  swaging  hammer,  and  most  per- 
cussive tools  are  capable  of  much  greater  usefulness  than  they 
have  yet  attained,  but  one  cannot  consistently  wish  them  to 
come  into  general  use  until  some  means  is  invented  to  miti- 
gate the  noise  nuisance.  The  best  class  of  labor  is  attracted  by 
the  most  agreeable  surroundings  and,  in  turn,  light,  cleanly 
agreeable  shops  breed  the  best  labor  In  point  of  intelligence, 
docility,  inventiveness  and  general  resource.  The  boilermak- 
er,  foundryman  and  blacksmith  in  mental  make-up  and  dispo- 
sition are  largely  what  they  are  because  of  their  forbidding 
environment.  These  trades  do  not  attract  the  best  boys,  and 
'  even  if  they  did.  the  shop  atmosphere  perhaps  would  deaden 
their  better  instincts.  The  machinist  is  largely  what  he  is  be- 
cause of  the  more  agreeable  surroundings  of  the  machine  shop 
and  the  less  arduous  toil.  If  the  class  of  tools  which  he 
habitually  used  were  of  a  noisy,  nerve-racking  character,  the 
machinist  class  would  be  far  different  from  what  it  is  to-day. 
Hence,  realizing  the  difference  that  environment  makes  in  a 
trade,  the  need  of  sound  mitigators  for  the  useful  classes  of 
machinery  enumerated  in  the  beginning  becomes  more  appar- 
ent. Xoise  in  most  machines  is  to  a  certain  extent  unavoid- 
able in  the  present  state  of  the  art,  although  every  machine 
designer  knows  that  it  represents  lost  work.  The  perfect  ma- 
chine is  that  in  which  the  mechanism  performs  its  work 
■  silently  and  without  fuss.  How  such  a  desirable  condition 
can  be  brought  about  in  the  case  of  the  pneumatic  hammer 
it  is  impossible  to  say.  and  probably  it  is  impossible  of  ac- 
complishment. But  knowing  the  great  improvement  that  has 
been  made  in  the  pneumatic  hammer  in  the  matter  of  de- 
structive recoil,  it  may  not  be  too  much  to  hope  that  the 
sound  nuisance  may  likewise  be  greatly  mitigated  with  the 

improvement  of  the  art. 

*     *     * 

THE  SAFETY  FEATURE  OF  MACHINE  DESIGN. 

The  American  people  excel  in  mechanical  ingenuity  and  the 

use  of  machinery  in  all  fields  of  industrial  activity — but  this 

great  extension  of  productive  power  is  obtained  at  a  terrible 


cost.  With  the  desire  to  do  things  quickly  and  cheaply  there 
has  grown  up  a  seeming  disregard  of  life  and  limb  that  Is 
appalling  when  the  consequences  are  realized.  The  record  of 
the  killed  and  maimed  in  the  United  States — all  working  in 
peaceful  pursuits — equals  the  casualties  of  a  great  continuous 
war.  being  over  9.5.000  for  the  year  ending  June  30.  1905,  on 
the  railways  alone,  and  more  than  five  times  as  many  in  all 
pursuits  for  the  same  year. 

Machinery  is  essentially  dangerous,  it  must  be  admitted, 
but  its  hazard  may  be  so  reduced  that  the  roll  of  accidents 
would  be  but  a  small  fraction  of  the  present  number,  and  in 
manufacturing,  the  way  to  do  it  is  to  educate  the  machine  de- 
signers and  erectors  to  keep  in  mind,  always,  the  possibility 
of  accident  and  provide  against  it  at  every  point.  Safety  of 
operation  should  be  placed  on  a  par  with  mechanical  efficiency, 
and  our  schools  of  mechanical  engineering  can  do  no  greater 
service  for  the  manufacturing  industries  of  this  country  than 
to  instill  this  principle  into  the  minds  of  their  young  men. 

That  the  proper  safe-guarding  of  danger  points  Is  essen- 
tially a  part  of  a  machine  designer's  duty  is  evident  to  any 
one  who  has  provided  guards  for  machines  built  without 
these  features.  It  is  difficult  to  make  such  protective  devices 
harmonize  with  the  general  design  of  an  existing  machine,  and 
not  being  an  Integral  part  of  the  design  they  are  likely  to  be 
taken  off  if  they  happen  in  any  way  to  offend  the  ideas  of  the 
operators.  But  if  made  a  part  of  the  machine  these  difficul- 
ties disappear.  A  few  months  ago  we  illustrated  a  foreign 
milling  machine  which  is  an  excellent  example  of  correct 
thought  in  the  matter  of  protecting  all  dangerous  points,  and 
the  general  effect  is  most  pleasing.  Let  us  follow  this  princi- 
ple in  machine  design  to  the  fullest  possible  extent  and  thus 
help  reduce  the  present  list  of  accidents  to  a  minimum. 

COMPLICATED  MACHINE  DESIGNS. 
The  universal  machines  which  fifteen  or  twenty  years 
ago  constituted  the  very  highest  achievements  in  machine 
tool  design,  have  proven  that  the  increased  complication  of 
their  design  was  fully  justified  by  their  added  usefulness. 
The  perfected  automatic  machine  which  has  come  to  its  own 
at  even  a  more  recent  date  has  introduced  a  still  greater 
complication  in  the  design  of  machine  tools,  but  has  at  the 
same  time  brought  about  a  production  increased  to  such  a 
degree  that  we  must  consider  the  increase  of  complicated  de- 
tails, although  this  as  a  rule  carries  with  it  not  only  a  greater 
first  cost,  but  also  a  greater  cost  of  maintenance,  as  fully 
justified  by  the  results.  The  design  of  complicated  machin- 
ery may,  however,  be  carried  to  excess.  Some  tendencies  at 
the  present  time  to  design  machines  which  would  be  auto- 
matic as  well  as  universal,  may  not,  perhaps,  be  founded  on 
sound  economic  principles.  It  is  evident  that  there  must  be 
certain  limits  beyond  which  further  complication  in  the  de- 
sign of  machine  tools  is  not  profitable.  If  the  output  of  a 
machine  can  be  increased  very  materially  by  any  new  de- 
parture, it  must  be  well  considered  whether  the  increased  first 
cost  of  the  machine,  and  the  cost  of  repairs,  which  usually 
have  to  be  made  by  highly  skilled  labor,  do  not  outweigh  the 
possibilities  of  increased  production. 

It  seems  as  if  we  had  now  reached  the  point  in  machine 
tool  design  where  increased  complication  in  order  to  obtain 
greater  results  is  hardly  as  important  a  question  as  the  sim- 
plification of  our  present  machines  without  losing  any  of 
their  productive  qualities.  The  latter  improvement  is  capable 
of  reducing  expenses  no  less  than  the  former.  Designers,  as 
a  rule,  are  very  much  in  favor  of  complicated  and  ingenious 
devices,  but  as  a  matter  of  fact  true  ingenuity  is  asserting 
itself  by  producing  results  through  the  simplest  possible 
means.  It  is  likely  that  the  future  will  concentrate  its  efforts 
no  less  on  this  particular  point  than  upon  the  problems  of 
inventing  machines  on  which  almost  any  operation  can  be  per- 
formed at  the  expense  of  simplicity  and  reliability.  The  best 
machine  tool,  and  the  one  which  will  in  the  long  run  give  the 
best  satisfaction  to  the  cost  keeper  as  well  as  to  the  operator, 
is  the  machine  which  is  adapted  to  perform  only  one  or  a  few 
operations,  but  which  can  perform  its  work  accurately,  quick- 
ly, and  as  far  as  possible,  automatically,  at  the  same  time 
being  so  simple  in  construction  and  operation  that  it  does  not 
require  highly  skilled  labor  either  fcr  running  or  repairing. 
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ONE  AIM  OP  THE  AMERICAN  INSTITUTE  OF 
SOCIAL  SERVICE. 

The  American  Institute  of  Social  Service  gave  a  dinner  at 
the  Aldine  Club,  New  York,  April  1,  to  about  twenty  repre- 
sentatives of  the  press  and  various  professions.  Stereopticon 
views  of  safety  appliances  used  in  Europe  for  the  protection 
of  industrial  workers  were  thrown  on  the  screen.  Dr.  W.  H. 
Tolman,  accompanying  the  views  with  a  running  description, 
told  about  the  various  permanent  museums  of  security  that 
have  been  established  in  Rotterdam.  Munich.  Berlin,  Paris  and 
other  European  cities.  The  institute  is  making  a  systematized 
effort  to  establish  a  similar  museum  of  security  in  New  York, 
and  it  already  has  a  considerable  number  of  models,  photo- 
graphs and  other  material  as  the  nucleus  of  such  an  exposi- 
tion. These  were  shown  at  the  recent  temporary  exposition 
held  in  New  York  at  the  American  Museum  of  Natural  His- 
tory in  February. 

Dr.  Josiah  Strong  spoke  at  considerable  length  on  the  need 
of  greater  protection  to  life  and  men  in  this  country  and  gave 
some  appalling  figures.  He  stated  that  as  nearly  as  can  be 
ascertained  from  our  imperfect  vital  statistics  and  other 
sources,  525,000  men,  women  and  children  are  killed  and 
Injured  in  the  United  States  every  year.  In  the  words  of 
President  Roosevelt  this  number  of  casualties  is  equal  to  that 
sustained  in  a  great  continuous  war.  That  is,  we  are  con- 
tinually killing  and  maiming  as  many  people  in  peaceful  pur- 
suits as  died  by  shot  and  shell  in  the  four  years  of  our  Civil 
War,  and  to  that  number  can  be  added  the  number  of  killed 
and  wounded  in  both  the  Russo-Japanese  war  and  our  late 
Spanish-American  war.  Dr.  Strong  said  that  our  manufac- 
turers are  not,  in  the  main,  hard-hearted  and  insensible  to 
this  terrible  condition,  but  they  largely  lack  the  means  of  pre- 
vention. If  improved  devices  and  ways  are  pointed  out  to 
them  by  which  the  number  of  accidents  can  be  reduced,  they 
are.  in  general,  only  too  glad  to  adopt  them.  In  this  connec- 
tion he  spoke  also  of  the  need  of  educating  young  factory  in- 
spectors to  have  an  intelligent  knowledge  of  improved  safety 
devices  and  machine  construction  which  would  help  to  avoid 
many  distressing  accidents  that  are  continually  occurring.  It 
is  of  little  avail  for  a  factory  inspector  to  go  to  a' manufacturer 
and  tell  him  that  certain  of  his  machines  are  dangerous,  un- 
less he  can  point  out  how  the  defect  may  be  remedied.  If  an 
inspector  is  able  not  only  to  point  out  dangers,  but  to  suggest 
correctives,  his  position  is  greatly  strengthened. 

It  is  the  aim  of  the  American  Institute  of  Social  Service  to 
bring  about  improved  conditions  in  all  branches  of  indifstrial 
activity,  including  mines,  factories,  railways,  mills,  etc.,  and 
while  the  movement  is  humanitarian,  the  appeals  for  im- 
proved conditions  are  made  on  a  strictly  business  basis.  No 
manufacturer  needs  to  be  told  that  accidents  are  very  costly 
affairs,  Not  only  may  a  valuable  man  be  killed  or  crippled 
for  life,  but  the  effect  on  the  other  employes  is  always  bad. 
Besides  all  this  there  may  be  suits  for  heavy  damages,  and 
the  tendency  to  award  heavy  damages  for  industrial  acci- 
dents is  growing.  From  a  political  view  it  is  important  that 
the  number  of  accidents  be  minimized.  A  cripi)led  man  is  a 
pitiable  object  to  others  as  well  as  hira'ielf.  Brooding  over  his 
own  maimed  condition  is  very  likely  to  make  him  hate  capital 
and  all  employers  of  labor,  and  become  an  easy  prey  for 
anarchistic  agitators.  He  is  much  more  likely  to  become  a 
danger  to  the  community  through  the  teachings  of  demagogues 
than  a  man  able  to  earn  a  good  living.  A  sentiment  expressed 
which  evoked  general  commendation  was  that  we  do  not  need 
more  laws  for  the  protection  of  labor  so  much  as  a  lively  ap- 
preciation that  accidents  are  largely  unnecessary  and  evi- 
dences of  very  poor  business  policy. 
*  *  * 
HOW  TO  GET  ON  WITH  A  SYSTEM. 
One  of  the  problems  which  a  draftsman  has  to  worry  about, 
if  he  works  for  a  big  concern,  is  that  of  how  to  get  on  with 
the  "system."  Systems  have  come  to  stay.  As  businesses 
Increase  in  size  and  unwieldiness,  they  cannot  be  managed  by 
the  rules  and  forms  that  governed  them  in  the  days  of  their 
infancy.  Hence,  we  have  blanks  and  forms  and  Regulations 
and  reports  and  orders,  ad  infinitum.     The  ideal  way  to  at- 


tend to  all  these  various  matters  is  to  have  that  part  of  the 
work  dealing  with  the  keeping  of  records,  making  of  orders, 
etc.,  done  by  clerks,  rather  than  by  machinists,  draftsmen, 
and  others  who  are  supposed  to  be  engaged  In  more  or  less 
"productive"  labor.  In  well-managed  establishments  there 
have  been  found  ways  to  relieve  the  machinist  of  most  of  this 
worry  and  drudgery,  but,  so  far,  the  draftsman  has  only  seen 
his  troubles  increase  from  year  to  year.  Conditions  are  such, 
as  everyone  familiar  with  the  workings  of  a  big  corporation 
knows,  that  there  is  a  constant  procession  of  men  flowing 
through  the  drafting  rooms.  Each  day  brings  its  new  arriv- 
als with  "shining  morning  faces"  eager  for  the  fray,  each 
having  high  hopes  for  the  pecuniary  rewards  and  increased 
experience  which  he  is  to  gain  from  his  new  position;  but 
each  eve  sees  the  silent  and  unobtrusive  departure  of  as  many 
battered  wrecks  who  have  found  that,  though  competent 
draftsmen  and  designers,  their  nerves  were  unstrung  and  their 
equanimity  wrecked  by  the  strain  of  the  pursuit  of  cross  refer- 
ences, and  the  mad  hunt  for  clerical  errors,  which  the  "sys- 
tem" imposes  upon  the  draftsmen  of  to-day. 

Seeing  that  the  "system"  has  come  to  stay,  he  who  has  to 
do  with  it  must  make  up  his  mind  that  he  will  learn  to 
get  on  with  it  comfortably.  In  every  establishment  there  are 
a  few  men  who  are  efficient  and  ingenious  designers  and  at 
the  same  time  trustworthy  and  dependable  followers  of  the 
system.  What  is  the  secret  of  this  happy  condition?  We 
believe  it  may  be  expressed  in  this  simple  rule:  Whenever 
you  do  this,  do  also  that.  In  other  words,  couple  each  action, 
in  making  a  drawing  or  a  change  on  a  drawing,  with  its 
appropriate  action  in  relation  to  the  system.'  Any  draftsman 
knows  that  it  is  very  unwise  to  neglect  to  pick  up  instantly 
a  tool  he  has  just  dropped.  He  may  want  to  wait  until  bis 
pen  is  empty  of  ink,  but  before  that  time  he  is  almost  certain 
to  have  stepped  on  his  spring  compass,  as  it  may  be,  perhaps, 
and  to  have  ruined  it  beyond  repair.  He  must  associate  the 
sound  of  the  dropping  instrument  with  the  action  of  picking 
it  up  again.  In  like  fashion  the  draftsman  must  analyze 
the  system  which  he  is  using,  and  give  to  each  action  of 
his  its  appropriate  clerical  counterpart,  and  associate  them 
in  his  mind  indissolubly.  If  things  are  so  ordered  in 
the  establishment  -tt-ith  which  he  is  connected,  when  he  is 
changing  the  material  of  a  casting  from  brass  to  phosphor 
bronze,  for  instance,  he  must  immediately  make  the  corre- 
sponding change  on  the  stock  list,  or  at  least  make  and  pass 
through  the  regular  channels  a  note  requiring  that  this  change 
be  made.  When  he  has  completed  the  drawing  of  a  new  part 
made  from  a  casting,  if  his  system  requires  it,  he  must  at 
once  make  out  the  corresponding  pattern  order  for  having 
the  pattern  made.  So  it  goes  to  the  end.  A  moment's  delay, 
a  little  folding  of  the  hands  to  slumber,  and  the  whole  thing 
has  escaped  him;  he  is  trusting  to  his  memory;  some  things 
are  forgotten,  and  some  only  half  remembered.  The  longer 
this  condition  lasts,  the  more  do  his  troubles  pile  upon  him, 
until,  finally,  he  finds  that  his  job  has  run  away  and  left  him, 
and  he  has  become  the  before-described  battered  wreck,  who, 
with  his  bag  of  tools  and  reference  books  under  his  arm, 
slinks  out  of  the  door  as  twilight  falls,  never  to  return.  Some 
time  some  wise  man  will  find  a  way  to  let  the  skilled  designer 
do  his  work  with  a  mind  care  free  from  clerical  details. 
Until  then,  eternal  vigilance  is  the  price  of  safety. 
*  *  * 
There  are  some  shop  proprietors  who  think  that  a  foreman 
should  be  rushing  about  the  shop  continually,  and  who  would 
at  once  conclude  that  he  was  not  earning  his  money  if  they 
saw  him  quietly  sitting  at  his  desk  planning  out  work  for 
the  next  day  or  the  next  week,  or  even  for  the  next  month,  as 
he  ought  to  be  able  to  do  where  the  conditions  are  as  they 
should  be.  This  planning  ahead  is  one  fundamental  feature 
of  the  Taylor  system  of  works  management,  only  it  goes  still 
further  and  relieves  the  foreman  of  the  necessity  of  doing 
the  planning,  delegating  that  function  to  a  planning,  depart- 
ment. Even  the  foreman,  as  he  is  generally  known,  becomes 
a  nonentity,  inasmuch  as  his  position  practically  disappears, 
and  is  taken  up  by  functional  foremen  who  exercise  only  one 
of  the  many  duties  now  assigned  to  the  ordinary  foreman, 
but  that  is  another  story. 
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CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OF  THE  MONTH. 


According  to  London  Answers.  Great  Britain  prides  itself  of 
the  most  expensive  piece  of  railway  ever  constructed.  On  tlie 
London  Underground,  between  Trinity  Square  and  King  Wil- 
liam's statue,  the  construction  cost  is  $5,000  a  yard,  which  cor- 
responds to  $8,800,000  a  mile. 


The  largest  steam  turbine  as  yet  undertaken,  according  to 
Jndustritidningen  Norden,  is  at  the  present  time  being  built 
by  Brown,  Boveri  &  Co.,  Mannheim,  Germany.  This  turbine 
is  to  develop  24,000  horsepower  and  is  built  for  the  Krupp 
Iron  Works  in  Rheinhausen.  where  a  steam  turbine  of  13,500 
horsepower  already  is  in  operation. 


On  March  22,  the  House  of  Commons  of  Great  Britain,  by 
150  to  118  votes,  rejected  the  bill  proposing  to  introduce  the 
metric  system  into  Great  Britain.  The  president  of  the  Board 
of  Trade  said  in  behalf  of  the  government  that  the  adoption 
of  the  metric  system  would  prove  a  costly  experiment  to  the 
country,  and  that'  Great  Britain  would  lose  the  advantage 
which  she  possesses  in  certain  foreign  markets  over  her  me- 
tric sj'stem  competitors. 


Lloyd's  Register  states  that  the  world's  merchant  marine 
was,  during  last  year,  Increased  with  about  2,158,000  tons. 
The  increase  in  Great  Britain  alone  was  764,000  tons,  or  about 
35.5  per  cent.  If  one  considers  only  steamships  with  more 
than  3,000  tons  displacement,  of  which  in  all  389  were  built 
with  a  total  of  1,788,055  tons,  counting  in  those  for  the  Great 
Lakes,  not  less  than  SI. 5  per  cent  were  built  in  Great  Britain. 


The  most  remarkable  endurance  contest  for  automobiles  as 
yet  undertaken,  will  undoubtedly  be  that  between  Pekin  and 
Paris,  concerning  which  the  Horseless  Age  gives  some  informa- 
tion. No  less  than  18  cars  have  been  reported  to  enter  the 
contest.  These  vehicles  have  been  shipped  by  railroad  from 
Paris  to  Pekin,  from  which  latter  point  the  cars  are  to  start. 
The  route  followed  will  be  that  along  the  Trans-Siberian  Rail- 
road, and  the  participants,  who  left  Paris  about  April  15,  are 
establishing  supply  stations  along  this  road  on  their  outward 
trip.  _^^^ 

It  is  said  that  Secretary  Taft  is  intending  to  appoint  a  com- 
mittee consisting  of  architects,  landscape  gardeners  and  artists 
for  the  purpose  of  gathering  material  at  Niagara  Falls  for  a 
report  looking  toward  harmonizing  the  commercial  buildings, 
particularly  the  power  plants  located  there,  with  the  natural 
scenery.  Such  a  step,  if  practicable,  is  undoubtedly  one  of  im- 
portance, because  too  little  has  so  far  been  done  in  regard  to 
the  preservation  of  the  natural  beauty  of  the  falls,  and  too 
much  has  been  given  up  to  commercial  consideration. 


In  comparing  the  rates  of  progress  in  the  boring  of  large 
railway  tunnels,  says  the  Mechanical  World,  one  finds  that  the 
Simplon  tunnel.  1214  miles  long,  was  constructed  at  an  average 
of  about  2S  feet  per  day.  The  Arlberg  tunnel,  6^s  miles  long, 
progressed  at  the  rate  of  27.8  feet  per  day.  The  St.  Gotthard 
tunnel,  9 '4  miles  long,  was  bored  at  an  average  of  14.6  feet  per 
day.  The  8-mile  long  Mont  Cenis  tunnel  was  built  at  8  feet  per 
day,  and  finally,  the  Hoosac  tunnel.  5  miles  long,  progressed  at 
the  rate  of  514  feet  per  day. 


Wireless  messages  sent  from  Washington.  D.  C.  were  lately 
received  at  Point  Loma,  Gal.,  a  distance  of  about  2,400  miles 
clear  across  the  continent.  The  messages  were  intended  for 
Pensacola,  Fla.,  but  were  distinctly  intercepted  by  the  operator 
at  the  California  station.  This  is,  as  far  as  we  know,  the  first 
instance  in  which  a  wireless  message  has  been  transferred 
across  the  whole  continent,  and  probably  the  first  instance  of 
wireless  messages  anywhere  having  been  interpreted  after 
having  traversed  so  long  a  distance  of  land. 


Free  State.  There  is  too  little  traffic  to  warrant  the  build- 
ing of  railroads,  but  fairly  good  roads  have  been  built,  and 
motor  wagons  make  daily  trips  at  a  speed  of  about  six  miles 
per  hour.  When  considering  the  slow  speed,  says  the  Horse- 
less Age,  it  must  be  remembered  that  the  road  is  not  the 
paved  street  of  civilization.  If  this  experiment  proves  success- 
ful, it  is  intended  to  cut  main  roads  for  these  motor  wagons 
over  the  whole  region. 


The  new  terminal  station  at  Hamburg.  Germany,  is  one  of 
the  largest  railway  terminals  in  the  world.  The  cost  of  the 
station  and  the  work  connected  with  preparing  terminal  facili- 
ties has  amounted  to  more  than  $21,000,000.  The  main  train 
shed  has  a  span  of  240  feet,  a  length  of  580  feet,  and  a  height 
of  lis  feet,  and  is  one  of  the  largest  glass-covered  spaces  in 
the  world,  covered  as  it  is  by  125,000  square  feet  of  glass.  Of 
special  interest  is  the  installation  for  facilitating  the  hand- 
ling of  baggage,  which  is  transported  to  and  from  the  plat- 
forms by  means  of  wide,  electrically  driven,  endless  link  belts. 


The  Times  Engineering  Supplement  devotes  a  short  note  to- 
the  case  of  the  steamship  Goldmouth,  a  vessel  which  burns 
liquid  fuel  and  which  recently  arrived  in  London  after  a  pas- 
sage from  Borneo,  a  distance  of  over  12,000  miles  without  a 
stop.  This  is  the  third  long  distance  non-stop  run  made  by 
this  vessel  while  burning  liquid  fuel,  the  first  being  from 
Singapore  to  Rotterdam  in  May  and  June,  1906,  and  the  sec- 
ond from  Singapore  to  Thameshaven  in  the  fall  of  1906.  There 
is  probably  no  other  recorded  instance  of  a  single  vessel  hav- 
ing made  three  non-stop  runs  of  such  a  distance  with  any  kincf 
of  fuel. 


A  large  project  is  under  way  for  building  a  dam  in  the 
Connecticut  River  from  Coopers  Point,  Hinsdale,  N.  H.,  to  the 
Vermont  shore  in  Vernon,  a  few  miles  below  Brattleboro.  The- 
dam  will  be  built  of  reinforced  concrete  on  a  solid  rock  foun- 
dation and  will  have  an  800-foot  spill-way.  It  will  form  a 
lake  about  eight  miles  long  and  a  mile  wide  In  places.  The 
dam  will  develop  a  fall  of  26  feet  and  it  is  expected  that  12.000- 
horsepower  will  be  made  available  for  ten  hours  per  day. 
The  cost  of  the  dam  will  exceed  $1,000,000.  It  is  proposed  to- 
sell  power  for  local  use  at  $25  to  $30  per  horsepower  per 
annum. 


It  is  claimed  that  the  Pennsylvania  R.  R.  has  increased  the 
efficiency  of  its  freight  cars  in  two  years  from  16.52  miles  per 
day  to  27.19  miles  per  day  average  movement.  If  this  in- 
crease, which  surely  is  badly  needed  when  the  traffic  is  as 
congested  as  it  is  at  present,  is  due  to  the  policy  of  the  Penn- 
sylvania R.  R.  to  put  practical  railroad  men  at  the  head  of 
its  executive  departments,  it  is  an  ample  demonstration  of 
what  the  railroads  in  this  country  will  be  able  to  achieve 
when  the  practical  railroad  man  comes  to  his  own,  and  stock 
jobbing  railroad  presidents  are  eliminated  from  our  trans- 
portation system. 


An  Interesting  experiment  in  the  adoption  of  automobiles 
for  traction  purposes  is  at  present  being  made  in  the  Congo 


The  Monitor  first  demonstrated  the  value  of  the  turret  in 
fighting  machinery,  and  the  promoters  of  the  peaceful  art  of 
machine  design  were  not  slow  to  see  its  advantage,  for  the 
turret  in  machine  construction  has  been  fully  recognized. 
Every  year  brings  forth  new  machines  making  use  iu  one  way 
or  another  of  the  idea  of  a  revolving  turret,  and  Germany  Is 
the  country  where  this  idea  has  been  made  to  serve  a  prac- 
tical purpose  for  theatrical  performances.  The  stage  in  a 
new  theater  in  Berlin  is  placed  on  a  revolving  turret  so  that 
in  a  play  of  several  acts,  the  decorations  for  each  act  may  be 
of  a  more  permanent  character  and,  as  the  play  is  advancing, 
at  the  end  of  one  act  the  turret  will  revolve  and  place  the- 
decorations  for  the  next  act  in  front  of  the  audience,  exactlr 
in  the  same  way  as  the  turret  turns  around  in  a  turret  lathe,- 
presenting  a  new  tool  to  the  piece  held  in  the  spindle. 


May,  1907. 


MACHINERY. 


499 


A  note  in  Railroad  Men  says  that  the  Pennsylvania  R.  R.  is 
considering  a  plan  to  substitute  electricity  for  steam  on  its 
suburban  lines,  and  whether  the  plan  will  be  adopted  or  not 
will  depend  upon  the  report  of  a  commission  sent  by  the  rail- 
road to  Europe  to  investigate  electrification  on  railways  there. 
This  commission  has  recently  returned,  and  it  is  understood 
that  considerable  information  has  been  collected  in  favor  of 
using  electric  power  within  city  limits  and  on  short  suburban 
runs.  It  is  understood  that  the  report  of  the  commission 
will  recommend  the  motor  in  place  of  steam  in  spite  of  the 
considerable  cost  which  the  change  from  steam  power  to  elec- 
tric power  for  suburban  service  would  involve.  The  resultant 
economies,  it  is  declared,  would  warrant  the  step. 


The  electric  cable  manufacturing  firm,  Pirelli  &  Co.,  of 
Milan,  Italy,  whose  experiments  with  high  tension  conductors 
we  mentioned  in  our  foreign  notes  in  the  January  issue,  are 
at  the  present  time  manufacturing  cables  which  are  used  for 
100,000  volt  circuits.  These  cables  are  constructed  in  the  fol- 
lowing manner.  The  core  of  the  cable  is  covered  with  a  lead 
sheathing,  then  comes  a  layer  of  rubber  about  0.100  inch  thick, 
and  two  other  layers  of  rubber  about  0.100  and  O.ISO  inch  thick, 
respectively.  The  last  layer  of  rubber  is  covered  with  a  layer 
of  impregnated  paper  0.200  inch  thick.  Lastly  comes  a  layer 
of  hemp  and  a  lead  sheathing  which  completes  the  electrical 
and  mechanical  covering.  The  thickness  of  all  the  insulated 
layers  is  about  0.600  inch  thick  and  the  outer  diameter  of  the 
cable  is  nearly  2\'2   inches. — Electrical  Review. 


According  to  Industritidningen  Norden  experiments  have 
been  undertaken  on  the  Prussian  state  railways  in  order  to 
ascertain  to  what  extent  there  is  an  actual  saving  in  the 
use  of  superheated  steam.  There  have  been  doubts  expressed 
as  to  whether  the  use  of  superheated  steam  actually  saves 
coal  at  all,  because  while  the  amount  of  steam  is  decreased, 
the  amount  of  coal  necessary  for  generating  and  superheating 
each  pound  of  steam  is  increased.  These  experiments,  how- 
ever, show  that  there  is  a  very  decided  saving  in  coal  by  the 
use  of  superheated  steam.  The  following  table  gives  the 
average  result  of  the  experiments: 


Superheat, 

Saving  in  Coal, 

Saving 

in  Stea 

Degrees  F. 

Per  Cent. 

Per 

Cent. 

68 

5 

8 

104 

9 

12.5 

140 

12 

16 

176 

14.5 

20.5 

212 

17 

24 

302 

24 

34 

The  Times  Engineering  Suppleiment  calls  attention  to  the 
reluctance  of  large  factory  owners  to  rely  upon  single  steam 
turbines  as  prime  movers  for  their  power  equipment.  While 
the  advantages  of  the  steam  turbine  are  universally  recognized, 
temporary  breakdowns  are,  it  is  stated,  still  unpleasantly  fre- 
quent. Leading  turbine  manufacturers  therefore  prefer  to  put 
down  at  least  two  tubines,  each  of  half  the  capacity,  instead 
of  one  of  the  full  capacity  necessary  for  driving  the  factory 
equipment.  There  will  then  be  a  better  chance  of  having  some 
power  still  available  in  case  of  breakdowns.  One  prominent 
British  firm  proposes  that  where  two  turbines  are  installed  in- 
stead of  one,  each  of  them  should  be  designed  so  that  it 
would  be  able  to  operate  at  100  per  cent  overload  for  at  least 
a  full  working  day  of  ten  hours,  so  that  necessary  repairs  can 
be  effected  on  the  other  machine.  There  may  be  doubts  as  to 
whether  this  would  be  commercially  expedient,  and  the  pro- 
posed precaution  is  quite  likely  to  increase  the  doubts  in  the 
minds  of  nervous  buyers  of  power  plants.  The  breakdown  of 
machinery  is  a  risk  that  must  be  expected  by  the  owner  of  a 
small  private  installation,  whether  rotary  or  reciprocating  en- 
gines are  employed,  but  it  is  natural  that  the  buyer  will  select 
that  kind  of  engine  which  has  been  found  by  long  usage  to  be 
the  most  reliable.  For  large  power  stations,  however,  where 
there  is  a  great  number  of  generating  sets,  there  seems  to  be 
little  doubt  but  what  the  steam  turbine  is  far  superior  to  any 
other  steam  power  generator. 


IMPROVEMENT  IN  LOCOMOTIVE  BOILERS. 
A  French  inventor,  Mr.  C.  Fremont,  of  124  Rue  de  Clignan- 
court,  Paris,  has  patented  an  improvement  for  locomotive  boil- 
ers which  is  shown  in  the  accompanying  cut.  As  will  be  seen, 
the  tube  plate  is  connected  to  the  cylindrical  shell  of  the 
boiler  by  means  of  a  flexible  angle  iron,  being  corrugated  or 
folded  as  shown.  This  flexible  angle  iron  yields  under  the 
effect  of  the  expansion  of  the  tubes,  and  the  lengthening  of 
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these  is  made  possible  by  the  spring  action  of  the  corrugated 
plate,  which  thus  relieves  the  tube  plate  of  the  boiler  of  all 
unnecessary  strains.  The  angle  Iron  is  easily  accessible,  so 
that,  if  for  any  reason  it  should  become  cracked  or  damaged 
by  the  action  of  the  expanding  and  contracting  tubes,  the 
damage  can  be  immediately  ascertained,  and  the  angle  iron 
easily   (?)   replaced. — Mechanical  Engineer. 


A  SIMPLIFIED  SYSTEM  OP  COMPUTING  HORSEPOWER. 
One  of  the  technical  writers  of  the  Horseless  Age  has  re- 
cently evolved  a  simple  formula  for  the  computation  of  horse- 
power.   It  may  be  expressed  as  follows: 

Cubic  capacity  of  cylinders  (cubic  inches) 


H.P.  =- 


10 


This  simple  formula  is  the  result  of  extensive  computations, 
and  until  recently  it  would  not  have  been  possible  to  make  so 
general  a  statement.  The  horsepower  depends  upon  the  rota- 
tive speed  of  the  crankshaft,  but  within  the  last  year  or  two 
it  has  become  almost  universal  practice  to  make  1,000  revolu- 
tions per  minute  the  normal  speed  for  all  automobile  engines. 
The  other  factors  which  enter  into  the  familiar  old  horse- 
power formula,  the  mean  effective  pressure,  length  of  stroke 
and  piston  area,  are  taken  care  of  as  follows:  Piston  area 
and  length  of  stroke  multiplied  together  give  the  cylinder 
volume,  and  the  mean  effective  pressure  will  be  found  to  vary 
but  slightly  in  modern  automobile  engines,  since  practically 
all  of  them  use  the  same  grade  of  gasoline  and  approximately 
the  same  compression  pressure.  Therefore  the  horsepower  of 
a  modern  automobile  engine  should  be  nearly  proportional  to 
the  cylinder  volume.  The  form  of  the  combustion  chamber 
and  position  of  the  spark  plugs,  of  course,  control  to  a  cer- 
tain extent  the  mean  effective  pressure;  but  in  practically  all 
cases  the  arrangement  of  the  combustion  chamber  is  the  same, 
so  that  no  attention  need  be  paid  to  this  matter  when  ones 
the  constant  is  established  by  which  the  cylinder  volume  is 
multiplied.  This  constant,  as  will  be  seen  from  the  above 
equation,  is  one-tenth,  and  was  determined  as  the  result  of  a 
number  of  tests  of  various  engines. 


TRANSMITTING  PHOTOGRAPHS  BY  ELECTRICITY. 
Professor  Korn  of  the  University  of  Munich,  Germany,  has 
succeeded  in  designing  an  instrument  for  the  transmission 
of  photographic  images  over  a  telegraph  wire.  While  many 
inventors  have  been  working  on  the  same  subject  for  years, 
none  has  reached  as  practical  results  as  has  Prof.  Korn.  He 
uses  selenium,  as  would  be  expected,  as  the  basis  of  the  in- 
strument, and  two  motors  move  a  corresponding  mechanism 
simultaneously  at  the  transmitting  and  receiving  stations. 
The  photographic  fllm  with  the  image  which  is  to  be  trans- 
mitted is  rolled  on  a  glass  cylinder.  The  cylinder  revolves 
slowly  and  at  the  same  time  moves  longitudinally.  A  ray  of 
light  from  an  electric  lamp  is  made  to  pass  through  the  film 
and  the  glass  cylinder  through  a  small  hole  in  the  front  of 
the  latter,  and  on  account  of  the  motion  of  the  cylinder  every 
point  of  the  picture  will  be  exposed  to  this  ray  of  light.    The 
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light,  after  having  passed  through  the  image  is  reflected  upon 
a  selenium  cell,  and  according  to  the  light  or  dark  parts  of 
the  photographic  film,  the  beam  of  light  falling  upon  the 
selenium  cell  will  have  a  greater  or  less  intensity.  These 
variations  of  light  cause  a  corresponding  variation  in  elec- 
trical resistance  of  the  selenium  cell,  and  as  the  latter  is 
connected  with  a  line  through  the  batteries,  a  variable  elec- 
tric current  is  sent  over  the  wire  to  the  receiving  station. 
The  apparatus  at  the  receiving  station  resembles  the  trans- 
mitting apparatus  in  many  respects.  We  have  here,  also,  a 
cylinder  with  a  film  moving  exactly  like  the  transmitting 
cylinder.  The  light  thrown  on  this  film  through  a  small  hole 
in  front  of  the  cylinder  is  modified  in  strength,  by  the  variable 
electric  current,  by  means  of  a  galvanometer.  This  latter  in- 
strument, in  fact,  is  the  most  original  improvement  of  the 
Korn  system.  By  the  variations  of  light  secured  by  the  vary- 
ing actions  of  the  electric  current  on  the  galvanometer,  an 
image  like  the  original  is  produced  on  the  film. 


STEEL  VERSUS  \VOOD. 
Iron  Age,  February  14.  1907. 

The  advance  in  the  price  of  wood  during  the  recent  years 
has  been  so  great  that  at  the  present  time  steel  is  cheaper 
than  wood  for  structural  purposes  where  heavy  loads  must  be 
sustained,  and  if  the  constant,  never  receding  advance  of 
pine  is  to  continue,  as  lumbermen  predict  it  must,  the  time 
is  not  far  distant  when  steel  will  be  cheaper  for  all  buildings 
requiring  the  strength  that  makes  desirable  the  use  of  one  or 
the  other  of  the  two  materials.  It  is  true  that  when  the 
Panama  Canal  will  be  completed  it  will  bring  the  Oregon  and 
other  Pacific  coast  timber  closer  to  the  markets  of  the  middle 
and  eastern  parts  of  the  country.  A  change  in  tariff  rela- 
tions with  Canada  may  result  in  timber  from  our  Northern 
neighbor  being  imported  free  of  duty.  But  even  then  it  is 
not  likely  that  wood  will  fall  very  materially  in  price,  and 
steel  will  probably  even  then  prove  cheaper  for  many  pur- 
poses. To  exactly  compare  the  cost  of  steel  with  that  of 
pine  for  structural  purposes,  two  examples  may  be  given. 
In  one  case  a  bay  of  a  factory  building  10  feet  between 
beams  and  20  feet  span  is  to  be  supported  by  a  beam  either 
of  steel  or  Southern  pine.  For  the  sake  of  convenience  a 
standard  20-foot,  65-pound  beam  may  be  taken  as  a  basis.  The 
cost  of  this  beam  in  a  New  England  city  would  be  ?39.00. 
To  attain  the  same  strength  with  Southern  pine  under  identi- 
cal conditions,  a  beam  16  inches  deep  and  2S  inches  wide 
would  be  required,  which  means  two  14  x  16-inch  girders,  the 
cost  of  which  would  be  $41.00.  Thus  the  steel  would  have 
S2.00  the  better  in  the  comparison.  Taking  a  smaller  size,  how- 
ever, say  a  15-inch,  42-pound  beam,  the  cost  of  the  steel  would 
be  $25.20,  as  compared  to  $20.50  for  the  equivalent  timber — a 
14  X  16-inch  girder.  Taking  everything  into  consideration, 
therefore,  including  the  expert  opinion  of  men  well  inform- 
ed in  the  lumber  business,  there  would  seem  to  be  little  doubt 
that  the  tendency  to  substitute  steel  for  wood  in  heavy  mill  or 
factory  construction  will  constantly  increase,  not  only  because 
of  the  merit  of  steel  as  a  building  material,  but  because  of 
lessened  actual  cost. 


SIMPLE  DEVICE  FOE  SPHERICAL  BORING. 

Zeitschrift  fiir  Werkzeiigmaschinen   und   Werkzeuge, 
March  15,  1907. 

When  inside  spherical  surfaces  have  to  be  produced,  the 
devices  usually  employed  are  more  or  less  cumbersome.  For 
this  reason  the  device  in  the  accompanying  cut  is  greatly  in- 
teresting, because  it  shows  a  very  simple  means  of  accomplish- 
ing what  is  generally  considered  as  a  more  or  less  difficult  job. 
The  device  shown  can  be  used  on  the  drill  press  as  well  as  in 
the  lathe.  It  is  cheap  and  consists  of  very  few  parts.  As 
shown  in  the  cut  the  tool  Is  intended  for  use  on  the  drill 
press.  When  used  in  the  lathe  the  tapered  shank  is  done 
away  with,  and  the  spindle  A  Is  placed  between  the  centers 
of  the  lathe,  held  by  a  dog  in  the  same  way  as  an  arbor.  The 
device  consists  of  a  spindle  A,  with  a  slot  cut  through  it,  in 
which  is  placed  the  cutter  B,  which  is  free  to  turn  around  its 


center  stud  C.  A  spring  F  holds  the  cutter  in  a  vertical  posi- 
tion so  that  one  can  pass  the  tool  in  through  a  drilled  hole  to 
the  center  of  the  work  in  which  a  spherical  surface  is  wanted 
to  be  produced.  At  S  is  shown  the  table  of  the  drill  press 
itself  through  which  is  drilled  a  hole  guiding  the  lower  end 
of  the  spindle.  Part  of  the  spindle  A  is  threaded,  and  on  this 
part  is  mounted  a  small  handwheel  D.  The  thread  on  the 
spindle  is  left-handed.  When  the  drill  spindle  turns,  carrying 
with  it  the  spindle  A,  the  handwheel  D  is  fed  downward  by 
slightly  retarding  its 
motion  when  turn- 
ing with  the  spindle. 
When  the  handwheel 
feeds  downward  it 
presses  on  bushing 
G.  This  bushing  in 
turn  is  fastened  to 
the  hardened  steel 
key  E  which  is  also 
placed  in  the  slot 
provided  for  the  cut- 
ter, and  which  by 
the  feeding  down- 
ward of  the  hand- 
wheel  D  and  the 
bushing  G  will  press 
on  the  rounded  cor- 
ners of  the  cutter  B 
and  thereby  turn  this 
around  its  central 
pivot,  forcing  it 
gradually  downward 
and  thereby  causing 
it  to  produce  a 
spherical  surface. 
The  cut  commences 
at  the  top  at  V  as  well  as  at  the  bottom  at  V  at  the  same 
time,  and  the  spherical  form  is  completed  when  the  cutter 
stands  in  a  position  nearly  at  right  angles  to  the  axis  of  the 
spindle.  It  is  of  course  of  importance  that  the  cutting  edges 
of  the  cutter  are  exactly  the  same  distance  from  the  central 
pivot  C,  as  otherwise  there  would  be  a  small  ridge  left  in  the 
center  of  the  spherical  surface. 


Device  for  Spherical  Boring. 


VALTELLINA  ELECTRICAL  RAILROAD. 
Teknisk  Tidskrift,  March  9.  1907. 

Probably  the  first  main  line  in  the  world  using  electric 
power  exclusively  for  the  regular  traffic  on  long  distance  is 
the  Valtellina  Railroad  in  Italy.  The  electrical  installation 
was  carried  out  by  Ganz  &  Co.,  Budapest.  The  current  is 
three-phase  alternating;  the  line  has  two  parallel  overhead 
wire  conductors  and  has  the  third  phase  carried  in  the  rails. 
The  length  of  the  road  is  67  miles,  of  which  30  per  cent  is  in 
tunnels,  and  nearly  50  per  cent  of  the  full  length  of  the  road 
is  composed  of  curves.  The  maximum  grade  is  2  per  cent,  and 
the  minimum  radius  is  1,000  feet.  The  road  is  laid  with  80- 
pound  rails  placed  on  impregnated  wooden  ties,  the  rails  being 
bonded  with  copper  at  the  joints  to  provide  for  good  electric 
conduction.  The  electric  locomotives  weigh  51  tons  and  have 
four  motors  of  150  horsepower  each,  using  current  of  3,000 
volts.  The  ordinary  passenger  trains  consist  of  one  motor 
car  and  four  to  five  ordinary  passenger  cars.  The  speed  is 
from  40  to  45  miles  an  hour,  which  is  maintained  even  on 
grades  up  to  1  per  cent.  The  locomotives  in  freight  traffic 
pull  trains  of  280  tons  with  a  speed  of  40  miles  per  hour,  and 
440-ton  trains  with  a  speed  of  22  miles  per  hour. 

The  energy  necessary  per  ton  mile  has  been  found  to  be 
with  full  speed  on  the  level  from  IS  to  20  watt  hours  and  in 
heavy  grades  from  34  to  55  watt  hours.  'WTien  starting  a 
train  to  a  speed  of  40  miles  per  hour  during  a  time  of  2  min- 
utes, about  150  watt  hours  per  ton  of  train  weight  is  necessary. 
The  average  energy  required  measured  at  the  power  station  is 
73  watt  hours  per  ton  mile,  but  in  this  is  included  all  current 
used  for  heating,  lighting,  for  the  power  required  for  the  rail- 
way shops  and  all  losses.  At  the  power  station  the  maximum 
load  is  nearly  2,000  KW.  but  the  average  load  Is  only  700  KW., 
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or  slightly  more  than  1/3  of  the  maximum.     The  cost  for  the 
electrical  installation  is  shown  in  the  table  below: 

Power  station   $600,000 

Main    conductors   and    transformers 200,000 

Working    conductors 360,000 

10  motor  cars,  each  $24,000 240,000 

5  locomotives,  each  ?20,000 100,000 


?1,500,000 
The  cost  per  mile  is  thus  about  $22,400  for  the  electrical  in- 
stallation alone.  The  operation  costs  for  1904  amounted  to 
$300,000.  The  passenger  fares  are  those  common  for  express 
train  service  in  Italy,  which  is  1.6  and  3.8  cents  per  mile  re- 
spectively for  third  and  first  class.  This  installation  is  par- 
ticularly interesting  as  it  has  proven  the  practical  possibility 
of  using  the  same  train  system  for  electricity  as  for  steam 
on  comparatively  long  distances.  It  has  proven  that  electrical 
locomotives  in  all  respects  may  replace  the  steam  engines, 
and  that  the  future  of  electricity  for  railroad  power  genera- 
tion wherever  the  power  can  be  had  cheaply,  that  is,  where 
waterpower  is  available,  is  secured. 


ANALYSIS  OF  QtTALIFICATIONS  FOR  PROMOTION. 
The  habit  of  analyzing  every  problem,  separating  it  into  its 
component  parts,  is  one  that  distinguishes  the  thorough-going 
man  from  one  who  merely  guesses  at  things.  It  is  astonish- 
ing, to  one  who  has  not  made  it  his  habit  to  enter  into  ana- 
lytical consideration  of  every  problem  presented,  how  readily 
some  question  of  apparently  complex  state  may  resolve  itself 
Into  simple  parts  when  subjected  to  analytical  inspection. 
And  that  a  system  of  analysis  can  be  applied  to  an  individual, 
measuring  his  general  ability  and  fitness  for  a  position  has 
some  elements  of  novelty,  even  for  the  habitual  analyst.  In 
an  article  on  measuring  fitness  for  promotion  by  Mr.  Joseph 
L.  Gobeille  in  the  Iron  Age,  the  accompanying  table  is  given 
by  which  a  man  'can  analyze  his  own  or  others'  fitness  or  un- 
fitness for  a  position.  Of  course  the  values  assigned  for  the 
various  items  may  not  coincide  with  the  individual  ideas,  but 
they  will  serve  as  a  guide  in  the  matter  of  analytical  esti- 
mate of  an  individual.  Mr.  Gobeille  says  that  in  the  United 
States  there  are  literally  thousands  of  openings  for  assistant 
superintendents,  foremen,  assistant  foremen,  and  gang  bosses, 
especially  in  Eastern  and  Southern  mills  and  shops.  These 
places  pay  from  $1,000  to  $3,600  per  year,  and  besides  the 
salary  they  carry  with  them  ver.v  agreeable  emoluments  such 
as  private  ofBce,  stenographer,  etc.  The  man  whose  ambition 
is  to  rise  in  the  world  will  find  the  habit  of  analysis  of  the 
greatest  value,  and  if  he  will  apply  it  to  his  own  case  and  see 
how  well  he  lines  up  for  promotion,  it  may  result  in  strength- 
ening some  of  the  weak  parts.  In  referring  to  the  assignment 
of  values  to  the  various  items,  Mr.  Gobeille  says  that  from 
personal  observation  and  actual  data  carefully  noted  for  more 
than  twenty  years  past,  he  believes  that  the  nomenclature  and 
division  of  qualities  is  sufficiently  accurate  to  be  used  as  a 
measure  and  may  be  safely  followed: 

o  Practical   knowledge   of   the   trade,   including   ability   to 

plan  original  work  and  lay  down  necessary  drawings.  25 

h  Executive  ability  and  initiative 20 

c  Abstinence  from  rum,  beer  and  cigarettes 15 

d  Punctuality   and   prompt  action 10 

e  General  information  and  versatility 10 

t  Under  40  years  of  age 10 

g  American  nationality   5 

h  Affiliation   with   some  church 5 

100 


HEAT  LOSSES  IN  DRYING  PROCESS. 
In  apartment  drying  where  the  material  remains  in  the 
same  position  during  the  entire  process,  variation  in  treat- 
ment is  secured  by  changing  either  the  air  volume  or  the 
temperature.  The  discharge  temperature  is  then  practically 
the  same  as  that  throughout  the  room.  In  the  progressive 
plan,  the  air  supply  and  temperature  remains  practically  con- 
stant, while  the  material  continually  progresses  from  the 
cooler  and  relatively  more  moist  portion  of  the  room  to  that 
which  is  hottest  and  dryest.  Under  the  conditions  presented 
by  either  system  there  is  a  three-fold  loss  of  the  heat  orig- 
inally imparted  to  the  air.     First,  that  required  to  evaporate 


the  moisture  in  the  stock;  second,  that  lost  by  transmission 
through  walls  and  by  leakage  to  the  outer  atmosi)here;  and 
third,  that  carried  away  in  the  air  intentionally  discharged 
from  the  room.  The  first,  which  measures  the  actual  cost  of 
drying  only,  is  evidently  an  inherent  part  of  the  process  and 
therefore  cannot  be  reduced;  the  second,  which  is  usually 
great,  depends  upon  the  character  of  construction,  and  in  most 
cases  could  and  should  be  materially  reduced;  the  third  loss 
is  to  a  certain  extent  inherent,  but  may  be  kept  at  the  mini- 
mum by  maintaining  the  proper  relations  between  air  volume 
and  temperature  and  the  space  occupied  as  the  drying  room, 
so  that  the  utmost  available  drying  capacity  shall  be  utilized. 
The  conditions  are  clearly  shown  by  the  following  results 
of  a  careful  test  of  a  special  form  of  drying  tower  for  remov- 
ing the  moisture  from  heavy  cardboard.  It  was  well  built  of 
brick;  heated  air  was  supplied  under  pressure  by  a  Sturte- 
vant  steam  hot-blast  apparatus,  consisting  of  fan  and  heater, 
and  a  portion  of  the  air  was  returned  through  a  galvanized 
iron  duct  and  reheated  in  connection  with  a  moderate  supply 
of  fresh  air  admitted  from  the  atmosphere. 

LOSSES  OF  HEAT  IN  DRYING  SYSTEM. 

Per  cent  of 
Source  of  Loss.  Total  Heat 

Required  to  vaporize  moisture  in  stock 32 

Lost  by  leakage,  radiation  from  tower  and  unaccounted 

for     37 

Lost  by  radiation  from  return  duct  and  by  introduction 
of  fresh  air  at  fan  room '. 31 

Total  heat  imparted  to  air 100 

A  portion  of  the  heat  was  saved  by  using  the  return  duct, 
as  is  possible  under  proper  conditions,  thereby  cooling  and 
condensing  some  of  the  moisture  out  of  the  air,  and  then  pass- 
ing it  to  the  heater  at  a  temperature  considerably  higher 
than  that  of  the  atmosphere.  Had  all  of  the  air  been  dis- 
charged from  the  top  of  the  tower,  this  loss  would  have  been 
greater  and  the  efficiency  lower,  but  the  higher  the  tower  the 
better  the  opportunity  of  cooling  the  air  to  the  lowest  prac- 
ticable temperature. 

It  is  easily  possible,  particularly  in  a  progressive  dry  room, 
to  make  the  mistake  of  having  the  length  of  transit  of  the 
air  over  the  material  so  great  that  the  air,  although  saturated 
to  only  70  or  80  per  cent  humidity  at  a  relatively  high  tem- 
perature in  the  warmer  portion  of  the  room,  becomes  cooled 
below  the  dew-point  before  exit,  and  actually  deposits  mois- 
ture upon  the  material  which  is  to  be  dried.  Large  volumes 
of  air  and  shorter  length  of  transit  will  overcome  the  diffi- 
culty.   

STEEL  RAILS  AND  THE  PASSING  OF  THE 
BESSEMER  PROCESS. 
The  Times  Engineering  Supplement,  February  13,  1907. 
The  fact  that  the  Bessemer  process  has  already  passed  the- 
zenith  of  its  growth  is  one  which  has  now  become  well  recog- 
nized by  metallurgists  generally.  In  Great  Britain  the  open- 
hearth  processes  of  steel  production  have,  as  regards  the  year- 
ly make,  far  outstripped  the  Bessemer  process.  Taking  the 
British  Iron  Trade  Association's  published  returns  for  the 
first  half  of  the  year  1906,  it  appears  that  the  make  of  Besse- 
mer steel  is  considerably  less  than  half  of  the  make 
of  open-hearth  steel.  There  are  three  main  causes  for 
bringing  about  the  supersession  of  the  Bessemer  pro- 
cess, which  at  one  time  was  justly  considered  to  be 
the  most  perfect  solution  possible  with  reference  to  the  prob- 
lem of  converting  crude  molten  pig  iron  into  steel.  These 
causes  are  in  the  first  place  the  growing  scarcity  of  iron  ores 
suitable  for  the  Bessemer  process;  secondly,  the  superiority 
of  the  product  obtained  by  the  open-hearth  process,  and  final- 
ly, the  cheapening  of  the  production  of  steel  ingot  made  pos- 
sible by  modern  methods.  As  regards  the  increased  scarcity 
of  iron  ores  suitable  for  use  in  the  Bessemer  process  this  is 
probably  the  most  important  of  the  three  causes  mentioned. 
The  main  English  supply  has  for  years  been  Spanish  red  ore 
from  Bilbao,  but  this  is  yearly  becoming  both  scarcer  and 
poorer  in  quality.  In  the  United  States,  apart  from  the  South- 
ern States  and  the  northern  portion  of  New  York  State,  there 
are  practically  no  ores  available  for  the  manufacture  of  pig 
iron  suitable  for  the  basic  Bessemer  process.  The  acid  Besse- 
mer process  therefore  reigns  supreme,  and  there  is  a  strong 
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rivalry  between  this  process  and  the  open-hearth.  In  Ger- 
many the  basic  Bessemer  process  takes  the  lead  over  other 
processes,  but  nearly  3,500,000  tons  were  made  by  the  open- 
hearth  process. 

The  Bessemer  process,  which  is  perhaps  the  cheapest,  re- 
quires a  special  quality  of  pig  iron  and  this  quality  is  tending 
to  become  dearer.  The  waste  of  metal  in  the  Bessemer  pro- 
cess must  of  necessity  always  be  higher  than  in  any  form  of 
open-hearth  process.  This  fact  accentuates  the  importance  of 
the  question  of  the  cost  of  pig  iron.  The  higher  the  price 
the  greater  the  cost  due  to  waste.  There  can  be  no  doubt  that 
the  transfer  of  the  Hill  ore  lands  to  the  steel  corporation 
must  tend  in  the  long  run  to  increase  permanently  the  price 
for  pig  iron  in  the  United  States,  and  as  the  margin  for 
economies  In  the  Bessemer  process  is  less  than  that  of  the 
basic  open-hearth  process,  when  pig  iron  becomes  too  high, 
the  latter  process  will  undoubtedly  come  more  in  the  fore- 
ground. In  regard  to  steel  rails  this  will  be  quite  significant. 
The  100-pound  per  yard  rail  in  the  United  States  does  not 
give  the  satisfaction  which  the  lighter  section  rail  does,  as 
the  breakage  has  proven  to  be  more  serious  since  greater  duty 
has  been  demanded,  following  the  use  of  heavier  rolling  stock 
and  increased  tonnage  carried.  The  basic  open-hearth  process 
with  its  higher  carbon  and  lower  phosphorus  gives  a  rail 
greater  reliability  and  better  wearing  qualities.  In  the  course 
of  the  next  two  years  rail  plants  in  the  United  States  will  be 
able  to  turn  out  large  quantities  of  basic  open-hearth  rails  in 
excess  of  what  they  are  doing  already.  Canada  is  at  present 
making  open-hearth  rails  for  her  own  use.  England  has  al- 
ready two  rail  mills  making  use  of  this  process,  and  probably 
Germany  will  soon  also  adopt  it  for  rails. 

It  appears,  therefore,  that  unless  large  deposits  of  pure  ore 
are  found,  and  are  continually  developed  to  keep  pace  with 
the  increased  consumption  of  iron  all  over  the  world,  the 
cost  of  Bessemer  iron  will  go  up,  and  the  manufacture  of 
rails  by  necessity  will  pass  back  again  to  the  open-hearth  pro- 
cess. It  will  seem  strange,  when  this  actually  comes  to  pass, 
that  steel  rails,  which  were  first  made  by  the  open-hearth 
process,  should  again  be  produced  in  this  way  after  the  origi- 
nal process  had  so  long  been  ousted  by  the  Bessemer  process. 


THE  USE  OF  KEROSENE  OIL  IN  ENGINES  BUILT  FOB 

GASOLINE. 

H.  B.  Maxwell  in  International  Marine  Engineering, 

December.  1906. 

The  constantly  increasing  demand  for  gasoline,  owing  to 
new  fields  for  Its  use  being  rapidly  developed,  has  caused  a 
steady  increase  in  price,  which  makes  the  use  of  the  heavier 
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common  mixing  valve  of  the  type  shown  in  Fig.  1,  kerosene 
can  be  used  successfully. 

Referring  to  Fig.  1,  it  will  be  noticed  that  the  nut  forming 
the  cap  to  the  body  of  the  valve  Is  tapped  for  a  priming  cup. 
This  Is  to  be  filled  with  gasoline,  and  the  engine  started  on 
this.  As  soon  as  the  engine  is  heated  up  a  little,  the  needle 
valve  controlling  the  kerosene  Inlet  is  opened.  After  doing 
this  a  blue  smoke  will  be  noticed  at  the  exhaust  pipe.     The 


Fig.  1.    Mixing  Valve  for  Kerosene  Oil  used 


and  cheaper  liquid  hydrocarbon  fuels  a  matter  of  such  im- 
portance that  it  has  for  some  time  past  attracted  the  atten- 
tion of  engineers  engaged  In  designing  Internal  combustion 
engines.  Kerosene  can  be  used  In  many  engines  after  being 
warmed  up  on  gasoline,  but  not  economically  unless  some 
device  is  added  to  Insure  perfect  combustion  of  the  fuel  or  to 
aid  in  the  better  vaporization  of  the  fuel  before  It  reaches  the 
combustion   chamber.      It   has    been    found    that   by    using    a 
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Fig.  2.    Kerosene  Oil  Vaporizer  used  in  Gasoline  engines. 

valve  controlling  the  water  supply  is  then  turned  on,  a  little 
at  a  time,  until  this  smoke  clears  away.  This  valve  will  work 
on  most  four-cycle  engines  using  high  compression. 

Fig.  2  shows  an  exhaust  heated  vaporizer  that  can  be  used 
with  any  engine.  It  consists  of  a  body  B  and  C,  cast  integral 
with  the  pipes  and  oil  pans,  as  shown  by  the  dotted  lines 
and  in  the  section.  The  cap  A  screws  into  the  body  B,  and 
can  be  readily  removed  to  clean  the  pans  of  any  tar  or  coke 
deposited  from  the  fuel  used.  The  oil  supply  may  be  operated 
by  a  variable  stroke  pump  controlled  by  a  governor,  or  the 
engine  can  be  controlled  by  throttling  the  mixture  between 
the  vaporizer  and  the  Intake  valve.  There  must  be  an  air 
regulator  attached  to  the  mixture  chamber  C  at  the  end  oppo- 
site from  the  end  used  to  convey  the  mixture  to  the  engine. 

The  exhaust  enters  the  T-shaped  pipe  II  and  impinges 
against  the   pipe  H  and  the  guides  G  G,  giving  the   exhaust 


Fig.  3.    Kerosene  Oil  Vaporizer. 

gases  the  course  shown  by  dotted  arrows  In  the  view  to  the 
left.  This  imparts  part  of  the  heat  of  the  exhaust  gases  to 
the  walls  of  the  pipe  1 1  and  the  pans  J  J.  It  will  be  noticed 
that  the  overflow  pipes  E  K  from  each  pan  to  the  one  next 
below  It,  bring  the  fuel  not  vaporized  by  the  first  hot  surface 
Into  contact  with  other  hot  pans,  to  complete  the  vaporization. 
The  oil,  gas  or  vapor  flows  down  pipe  H  to  the  chamber  C, 
where  it  is  mixed  with  the  proper  amount  of  air  to  furnish 
the  correct  mixture. 

Fig.  3  shows  a  device  in  which  the  exhaust  and  intake  pipes 
are  cast  integral.  The  inlet  from  carbureter  at  the  left  opens 
directly  against  the  hot  walls  of  the  exhaust  pipe,  and,  as 
shown  in  the  small  sectional  view,  divides  and  passes  around 
the  exhaust  pipe  and  enters  the  port  to  the  crank  case.  To 
start  a  two-cycle  engine  with  this  device,  it  must  be  primed 
with  gasoline,  the  priming  cup  being  located  on  top  of  the 
cylinder;  or  the  combination  exhaust  and  inlet  pipe  could  be 
heated  with  a  torch. 
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ON  THE  ART  OF  CUTTING  METALS.— 5. 


FRED.  W.  TAYLOR. 


FORGING  AND  GRINDING  TOOLS  (Continuedi. 

Undoubtedly  one  of  the  most  economical  shapes  for  tools, 
when  both  dressing  and  grinding  costs  are  considered,  is  that 
shown  in  our  standard  tools,  Figs.  16  to  21   (March  issue). 

In  examining  these  tools  it  will  be  noted  that  in  the  1-inch 
tool  (Fig.  44),  for  instance,  the  cutting  edge  is  1  3/16  inch 
above  the  top  of  the  body,  and  if  we  assume  that  3/64  of  an 
inch  of  metal  ground  off  from  the  height  of  the  tool  will  be 
sufficient  to  sharpen  the  cutting  edge  on  an  average,  it  is  evi- 
dent that  a  tool  of  this  shape  can  be  ground  24  times  before 
the  corner  of  the  emery  wheel  begins  to  cut  into  the  body  of 
the  tool.  If  after  this  we  continue  to  grind  the  tool,  there 
will  still  remain  as  many  grindings  on  this  tool  as  upon  the 
tool.  Fig.  26  (March  issue),  before  the  wheel  shall  have 
ground  down  into  the  body  of  the  tool  for  a  sufficient  depth 


tool,  and  then  breaking  it  where  nicked  by  a  blow  of  the 
sledge  on  the  anvil,  is  on  the  whole  unwise,  as  not  unfrequent- 
ly  almost  invisible  cracks  are  started  which  may  only  fully 
develop  after  the  tool  is  in  use.  In  cutting  to  length  with  a 
"hot  chisel"  a  low  heat  is  sufficient  and  the  same  heat  can  be 
used  for  stamping  the  rear  end  of  the  tool  for  identification. 
The  following  are  the  steps  to  be  taken  in  forging  the  tool 
after  it  has  been  cut  to  length  from  the  bar. 

Heating  the  Tool. 
A.  Heat  the  tool  rather  slowly  so  as  to  insure  uniform  heat- 
ing to  the  center  of  the  bar,  turning  it  over  several  times 
while  in  the  blacksmith's  fire.  The  proper  heat  with  the  mod- 
ern low  carbon,  high  tungsten  and  chromium  steels  is  as  high 
a  heat  as  can  be  used  without  causing  the  steel  to  disintegrate 
or  fly  to  pieces  when  struck  with  the  sledge.  Contrary  to  all 
former  laws  and  traditions  in  heating  tool  steel,  this  type  of 
steel  is  not  injured  by  heating  beyond  a  cherry  red  in  dress- 
ing, provided  the  tool  is  finally  heated  to  the  high  melting 
point  according  to  the  Taylor-White  process.  The  proper 
dressing  heat  varies  according  to  the  chemical  composition  of 


Fig.  32.    Cutting  Roughly  to  Proper  Up  Angle 


Fig.  33. 


to  weaken  it.  Thus  it  is  clear  that  our  standard  tool  has  a 
shape  which  permits  it  to  be  reground  from  three  to  five  times 
as  often  as  the  ordinary  shape. 

The  Best  Method  of  Forg'ing-  a  Tool  is  to  Bend  or 
Turn  Up  its  End. 
In  dressing  these  tools  the  end  of  the  piece  of  steel  to  be 
made  into  the  tool  is  bent  or  turned  up  by  sledging  it  down 
across  the  corner  of  the  anvil.  Figs.  31  to  42,  inclusive,  illus- 
trate one  method  of  doing  this  work.  It  is  of  interest  to  note. 
that  after  the  steel  from  which  the  tool  is  made  has  been 
cut  to  the  required  length  and  properly  marked  for  identifica- 
tion, these  tools  up  to  and  including  tool  steel  of  1  inch  x 
1%  inch  can  be  completely  dressed  by  a  good  smith  and  his 
helper  ready  for  grinding  in  two  heats,  provided  a  small  steam 
hammer  with  plain  flat  dies  is  available  for  striking  the  tool 
a  few  blows  at  the  proper  time;  also  that  without  a  steam 
hammer,  each  tool  can  be  readily  dressed  with  three  heats  by 
a  smith  and  one  helper  or  in  two  heats  by  a  smith  and  two 
helpers,  the  two  helpers  being  required  for  only  a  part  of  a 
minute. 

Bad  Practice  to  Nick  the  Bar  or  Tool  Steel  and  Break 
it  off  Cold. 
The   practice   of  nicking  the   bar  of  tool   steel  with   a   cold 
chisel   at   points   corresponding  to   the   proper   length   of   the 
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Fig.  35.    Cutting  Front  Comers  off  the  Nose. 

the  tool  steel,  but  is  in  most  cases  from  a  yellow  to  a  light 
yellow  heat  corresponding  to  a  temperature  of  1800  degrees  F. 
to  1900  degrees  F. 

In  the  case  of  a  tool  1  inch  in  the  body,  this  yellow  heat 
should  extend  hV^  inches  back  from  its  point,  and  in  the  fol- 
lowing description  the  dimensions  given  will  be  understood  to 
refer  to  a  tool  of  this  size. 

When  several  tools  of  the  same  shape  are  to  be  dressed  at 
the  same  time,  it  is  best  to  heat  them  slowly  in  lots  of,  say, 
four  to  six  tools  at  a  time;  the  part  of  the  tools  to  be  heated 
is  brought  closer  and  closer  to  the  hot  portion  of  the  fire  as 
they  are  gradually  warmed  up,  while  the  one  particular  tool 
which  is  to  be  forged  next  is  kept  directly  over  the  hottest 
part.  A  clear  coke  fire,  made  and  kept  sufficiently  deep  to 
measurably  prevent  the  blast  from  coming  directly  in  con- 
tact with  the  tool  is,  on  the  whole,  preferable  to  the  ordinary 
soft  coal  fire  used  by  blacksmiths.  This  is  only  true,  however, 
because  it  is,  on  the  whole,  easier  to  get  a  uniform  fire  with 
coke  as  the  fuel  than  when  coal  is  used  in  a  blacksmith's  fire. 
Experiments  have  shown  clearly  that  if  sufficient  care  is  used, 
a  first-class  soft  coal  fire  oxidizes,  and  therefore  injures  the 
tools  less  than  a  first-class  coke  fire. 

Bending  or  Turning  Up  the  Nose  of  the  Tool. 

B.  Clamp  the  tool  down  hard  on  the  top  of  the  anvil,  as 
shown  in  Fig.  31,  by  drawing  down  the  clamp  C  by  means  of 
the  wedge  W,  the  upper  edge   of  which   presses   against  the 
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lower  side  of  the  anvil,  and  the  lower  edge  against  the  end 
of  the  slot  made  in  the  shank  of  the  clamp  C,  which  passes 
down  through  a  square  hole  in  the  anvil  and  projects  below 
the  underside  of  the  same.  The  tool  is  clamped  so  that  2% 
inches  of  its  end  project  beyond  the  edge  of  the  anvil. 

C.  The  blacksmith  and  his  helper,  each  working  with  a 
sledge,  bend  the  heated  end  of  the  tool  down  into  the  position 
shown  in  Fig.  34.  (The  exact  shape  of  tool  as  thus  bent  over 
is  shown  in  Fig.  37.) 

A  gage  similar  to  that  shown  in  Fig.  36,  should  be  mounted 
close  to  the  blacksmith's  anvil,  so  that  he  can  readily  test  the 
bending  of  the  tool  to  secure  the  proper  clearance  angle.    This 


Fig.  36.    Trying  Tool  against  Cone  Gage. 


gage  consists  of  a  small  surface  plate  with  a  hole  drilled  near 
one  corner,  into  which  are  fitted  a  series  of  cones  turned  to 
different  angles,  corresponding  to  the  various  shapes  into 
which  the  tools  are  to  be  bent.  The  tool  without  removing 
the  tongs  is  placed  with  its  bottom  surface  on  the  surface 
plate  and  the  clearance  surface  against  the  tapered  cone, 
where  at  a  glance  the  blacksmith  can  see  whether  he  has  bent 
It  to  the  correct  angle.  A  similar  clearance  gage  should  also 
be  mounted  close  to  the  tool  grinder  so  that  the  clearance 
angle  called  for  in  grinding  can  be  quickly  and  accurately 
measured  by  the  operator. 

Drawing-  Down  the  Heel  of  the  Tool  to  Secure  Good  Bearing. 

D.  The  wedge  IV  of  clamp  C  is  then  loosened  with  a  ham- 
mer, and  the  tool  quickly  removed  to  the  steam  hammer  with 
flat  dies,  where  the  curved  portion  at  the  heel  of  the  tool  is 
placed,  as  shown  in  Fig.  33,  upon  the  edge  of  the  die.  and 
drawn  down  with  a  few  blows  of  the  hammer  so  as  to  flatten 
it  into  a  wedge  shape.  This  flattening  spreads  the  metal  out 
laterally  until  what  was  a  rounding  corner  becomes  almost  a 
right  angle;  thus  extending  the  flat  surface  of  the  bottom  of 
the  tool  further  forward,  so  as  to  furnish  a  support  almost 
under  the  cutting  edge.  (The  tool  in  this  condition  is  shown 
in  Fig.  38.) 

In  case  no  small  steam  hammer  is  available,  the  heel  of 
the  tool  is  flattened  in  a  similar  manner  by  sledging  upon  the 
blacksmith's  anvil. 

Cutting  Off  Corners  of  Nose  of  Tool  so  as  to  Save  'Work 
in  Grinding. 

E.  The  tool  is  placed  upon  the  edge  of  the  anvil,  as  shown 
in  Fig.  35.  and  its  two  corners  are  cut  off  with  a  chisel  so  as 
to  make  its  nose  approximate  to  the  proper  curve.  The  bot- 
tom of  the  heel  of  the  tool  is  also  trimmed  off,  if  necessary, 
so  as  to  make  it  flush  with  the  bottom  of  the  tool.  The  height 
is  then  marked  with  soapstone  or  a  nick  of  the  chisel  upon 
the  nose  of  the  tool  for  cutting  to  the  proper  lip  angle,  and 
the  tool  is  returned  to  the  flre  for  its  second  heat. 

It  should  be  noted  that  operations  B.  C,  D  and  E  are  all  done 
with  a  single  heat.  If,  however,  at  any  stage  in  the  process, 
through  lack  of  skill  or  unusual  delay,  the  tool  is  cooled  to 
below  a  light  cherry  red,  corresponding  to  a  heat  of  1.550  de- 
grees F..  no  further  forging  should  be  done  without  reheating. 


Cutting  to  Correct  Height  and  Lip  Angle. 

F.  After  slowly  and  thoroughly  reheating  the  tool,  the  up- 
per portion  of  the  nose  is  cut,  as  shown  in  Fig.  32,  to  the 
proper  lip  angle,  care  being  taken  to  secure  both  the  correct 
angle  and  height  called  for.  The  use  of  a  specially  designed 
hot  chisel  or  set,  as  shown  in  this  cut  will  help  the  blacksmith 
in  this  operation. 

Bending  or  Setting  the  Nose  of  the  Tool  over  to  one  Side  and 
Truing  Qp  the  Whole  Tool. 

G.  The  whole  nose  of  the  tool  is  then  bent  and  set  over 
sidewise,  through  the  use  of  a  flatter,  as  shown  in  Fig.  42. 

H.  The  tool  should  be  carefully  straightened  on  the  anvil 
so  as  to  have  as  nearly  as  possible  a  true  bearing  upon  its  bot- 
tom surface.  This  bearing  should  extend  all  the  way  from 
the  front  to  at  least  half-way  back  on  the  tool.  A  surface 
plate  should  be  provided  close  to  the  blacksmith's  anvil  for 
testing  the  accuracy  of  this  operation.  The  importance  of 
having  this  bottom  surface  true  is  not  ordinarily  appreciated. 
The  tool  should  bear  at  all  points  along  its  bottom  surface,  at 
its  forward  end,  directly  underneath  the  cutting  edge,  in  order 
to  avoid  chatter  or  breaking  through  too  much  overhang, 
and  directly  beneath  the  clamp  to  avoid  either  bending  or 
breaking  at  this  point. 

Fire  or  Heat  Cracks  in  Tools  come  from  Four 
Principal  Causes. 

A.  The  first  cause  is  seams  or  internal  cracks  in  the  bar, 
caused  mainly  by  imperfections  in  the  ingot  or  by  too  rapid  or 
uneven  heating  in  hammering  the  bar.  Blacksmiths  are  prone 
to  attribute  all  cracks  in  their  tools  to  the  maker  of  the  tool 
steel.  It  is  our  observation,  however,  that  nine-tenths  of  the 
cracks  in  tools  are  due  to  bad  treatment  in  the  smith  shop 
rather  than  to  imperfections  in  the  bar. 

B.  The  second  cause  for  cracking  is  breaking  the  bar  while 
cold,  as  referred  to  above. 

C.  The  third  cause  is  heating  the  bar  unevenly  by  keeping 
it  in  the  same  position  in  the  fire  throughout  the  time  of  heat- 
ing. The  portion  of  the  tool  next  to  the  flre  expands  more 
rapidly  than  the  steel  directly  above  it,  and  actually  tears  the 
colder  metal  apart. 

D.  The  fourth  cause  for  cracks  is  too  rapid  heating  in  an 
intense  fire.  Even  if  properly  turned  over  and  over,  the  out- 
side portions  of  a  tool  (particularly  if  it  be  of  large  body) 
are  heated  to  a  high  forging  heat  before  the  center  of  the 
section  has  reached  its  proper  temperature.  If  hammered 
when  in  this  condition,  internal  cracks  in  the  tool  are  likely 


Figs.  37,  38  and  39.  Figs.  40,  41  and  43. 

Successive  Stages  of  Forged  and  Ground  Tools. 

to  be  developed,  because  the  center  of  the  bar.  instead  of  being 
malleable  as  the  outside  is,  still  remains  comparatively  cold 
and  brittle,  and  the  steel  being  unable  to  flow  is  torn  apart, 
thus  producing  Internal  cracks.  Internal  cracks  are  also 
caused  in  some  cases  by  hammering  the  outside  of  the  bar 
with  too  light  taps  of  the  hammer.  The  force  of  the  hammer 
blow  should  be  powerful  enough  to  penetrate  to  the  center  of 
the  bar  and  should,  therefore,  increase  with  the  size  of  the 
steel. 

It  is  from  the  third  and  fourth  causes  (C  and  Z>)  that  cracks 
are  most  frequently  developed  and,  therefore,  slow  heating 
and  frequent  turning  of  the  bar  in  the  fire  are  to  be  recom- 
mended, particularly  during  the  early  stages  of  heating.     If 
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the  heat  must  be  hurried,  let  it  be  during  the  final  rise  in 
temperature  from  the  cherry  red,  say,  up  to  the  proper  forg- 
ing heat. 

The  above  remarks  refer  of  course  to  high-speed  tools,  not 
to  either  tempered  tools  or  the  old  self-hardening  tools  which 
should  not  be  heated  beyond  a  light  cherry  red  in  forging. 

Belative  Work  to  be  Done  in  the   Smith  Shop  and   on  the 
Grinding'  Machine  for  Maximum  Economy  in  Making  Tools. 

It  requires  much  and  careful  observation,  made  not  in  a  de- 
sultory manner  but  with  a  stop-watch,  to  determine  the  exact 
degree  of  accuracy  with  which  the  shape  of  the  nose  of  the 
tool  should  be  forged;  in  other  words,  to  determine  how  much 
of  the  work  of  shaping  the  nose  of  the  tool  should  be  done  by 
the  smith  and  how  much  should  be  left  for  the  grinder.  It  is 
evident  that  this  will  depend  upon  the  method  and  the  facili- 
ties in  the  machine  shop  for  rapid  and  accurate  grinding.  If 
the  grinding  is  done  by  hand,  and  on  a  grindstone  or  on  a  fine 
emery  wheel,  it  will  take  a  far  longer  time  and  be  much  more 
expensive  than  if  done  on  an  automatic  grinding  machine 
which  is  supplied  with  a  corundum  wheel,  the  size  of  the 
grit  of  which  is  carefully  selected,  so  as  to  grind  with  the 
greatest  rapidity  while  at  the  same  time  leaving  a  sufiBciently 
smooth  finish.  The  better  and  more  rapid  the  grinding  facili- 
ties then,  the  smaller  should  be  the  percentage  of  work  done 


heating  the  cutting  edge  too  hot  on  the  grindstone.  It  be- 
comes of  the  first  importance  in  grinding,  whether  an  auto- 
matic tool  grinder  is  used  or  whether  tools  are  ground  by 
hand,  always  to  throw  a  heavy  stream  of  water  upon  the  nose 
directly  at  the  spot  where  the  emery  wheel  or  grindstone  is 
doing  its  work.  The  practice  of  pouring  water  upon  the 
emery  wheel  above  the  tool  and  allowing  the  stone  to  carry 
the  water  along  with  it  is  to  be  avoided,  as  this  method  pro- 
vides entirely  too  small  an  amount  of  water  to  properly  cool 
the  tool.  We  have  found  by  experiment  that  it  requires  a 
stream  of  water  of  not  less  than  five  gallons  per  minute, 
thrown  directly  upon  the  cutting  edge  of  the  tool,  to  prevent 
its  being  overheated  on  the  grindstone.  Even  then,  the  man 
running  the  grinder  should  be  under  frequent  supervision,  or 
the  temptation  to  force  the  grinding,  to  hurry  his  work  and 
thus  to  overheat  the  tool,  may  prove  too  great.  The  water 
should  be  thrown  in  a  large  stream  with  slow  velocity  to 
avoid  splashing. 


h"-- 


in  shaping  the  tool  in  the  smith  shop,  and  the  larger  the  per- 
centage done  by  the  grinder,  and  vice  versa. 

Limit  Oage  for  Dressing  Tools. 

In  Fig.  43  is  shown  a  gage  giving  the  forging  limits  which 
have  been  demonstrated  to  be  most  economical  in  forging  a 
tool  of  the  size  shown  in  Pig.  44,  in  shops  in  which  first-class 
automatic  tool  grinders  are  used.  In  shops  in  which  tools  are 
ground  by  hand  on  an  emery  wheel  or  grindstone,  It  will  be 
found  economical  for  the  smith  to  shape  the  curve  of  the 
cutting  edge  of  the  tool  within  much  closer  limits  than  those 
given  in  this  gage. 

This  limit  gage  is  placed  with  its  parallel  shank  on  top  of 
the  body  of  the  tool,  while  the  curved  slot  is  directly  over  the 
curved  nose  of  the  cutting  edge,  hence  in  dressing  the  tool, 
and  in  approximating  the  curve  of  the  cutting  edge,  all  that 
is  required  of  the  smith  is  that  every  portion  of  the  outline 
of  the  cutting  edge  of  the  tool  shall  come  within  the  limits 
of  the  curved  slot.  On  looking  down  through  the  slot  in  the 
gage,  the  smith  should  see  the  whole  outline  of  the  cutting 
edge  of  the  tool,  and,  provided  the  whole  line  of  the  cutting 
edge  as  left  by  the  smith  is  in  sight  through  this  slot,  it  is  of 
no  consequence  whether  the  curve  is  irregular  and  jagged  in 
shape  or  whether  it  is  left  smooth.  It  will  be  cheaper  for  the 
grinder  to  grind  off  the  irregularities  in  the  curve  than  for 
the  smith  to  take  the  extra  time  required  for  this  purpose. 
Each  type  of  tool  used  in  the  machine  shop  should  be  care- 
fully studied  in  this  way  so  as  to  establish  the  most  econom- 
ical limits  within  which  the  smith  is  to  do  his  work,  and  limit 
gages  similar  to  the  one  illustrated,  should  in  all  cases  be 
carefully  made.  The  writer  wishes  to  emphasize  again  the 
desirability  of  so  designing  tools  and,  particularly,  of  so  ad- 
justing the  relative  amount  of  work  to  be  done  by  the  grinder 
and  the  smith,  that  all  sizes  up  to  1  x  1%  inch  may  be  dressed 
in  two  heats,  and  still  leave  as  little  work  as  practicable  for 
the  grinder. 

Importance  of  Using  a  Heavy  Stream  of  Water  Directly  on 

Nose  of  Tool  in  Grinding  Tools. 
Attention  has  already  been  called  to  the  great  injury  which 
Is  constantly  being  done  to  the  modern  high-speed  tools  by 


Pig.  43    Limit  Oage  for  Forging  1-lnch  Bound  Noae  Rougliing  Tool. 

The  necessity  for  not  overheating  the  tool  in  grinding  also 
modifies  the  shape  for  forging  our  standard  tool.  The  noses 
of  our  standard  tools,  shown  in  Figs.  41  and  42,  have  clearance 
angles  of  20  degrees  as  they  come  from  the  smith  shop,  where- 
as J  clearance  angle  of  6  degrees  is  ample  for  shop  use.  In 
other  words,  the  noses  of  our  standard  tools  lean  far  forward 
out  of  the  perpendicular.  The  object  of  this  is  to  make  the 
distance  beneath  the  cutting  edge,  which  must  be  ground  off 
of  the  flank  each  time  the  tool  is  sharpened  as  short  as  possi- 
ble. In  this  way  a  smaller  pressure  between  the  tool  and  the 
grindstone  is  called  for,  the  tool  is  ground  in  a  much  shorter 
time,  less  heat  is  generated  by  the  grindstone,  and  there  is 
less  danger  of  injuring  the  tool  from  overheating. 

The  nose  when  cut  off  by  the  blacksmith  has  a  much  more 
acute  lip  angle  than  is  actually  needed  in  the  machine  shop 
for  cutting.  This  acute  angle  is  given  the  tool  for  the  same 
reason  as  was  the  extra  clearance  angle,  namely,  to  diminish 
the  extent  of  the  surface  which  must  be  ground  from  the  lip 
surface  of  the  tool.  The  diminution  in  the  grinding  which  re- 
sults from  leaning  the  nose  of  the  tool  forward  and  cutting 
a  much  steeper  side  slope  in  the  smith  shop  becomes  appar- 
ent from  a  comparison  with  the  view  of  a  tool  dressed  and 
ground  in  the  ordinary  way,  as  shown  in  Figs.  24,  26  and  27 
(March  issue). 

In  Figs.  16  to  21    (March  issue)    it  will  be  noted  in  each 
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case  that  broken  lines  above  and  beyond  the  upper  part  of  the 
nose  of  the  tool  Indicate  the  shape  to  which  the  tool  is  forged, 
while  the  solid,  heavy  lines  indicate  the  shape  to  which  the 
tool  is  ground  at  its  first  grinding. 

Our  reason  for  leaving  so  much  metal  in  the  forged  tool  to 
be  ground  off  is  that  sometimes  in  giving  the  tool  the  high 
heat,  owing  to  too  slow  a  fire  being  used,  the  metal  close  to 
the  surface  of  the  nose  of  the  tool  is  somewhat  injured,  and 
by  grinding  off  this  exposed  point  of  the  tool  at  its  first  grind- 
ing, a  tool  which  runs  at  once  at  its  highest  cutting  speed  can 
be  obtained. 

Tools  with  Keen  Lip  Angles  much  more  Expensive  to  Grind 
than  those  with  Blunt  Lip  Angles. 

While  on  the  subject  of  grinding,  it  should  be  pointed  out 
that  the  steeper  the  side  slope  of  the  lip  surface,  the  larger 
becomes  the  area  of  the  surface  which  must  be  ground,  and 
the  smaller  the  number  of  times  a  tool  of  a  given  height  can 
be  ground  before  redressing.  A  steep  side  slope  also  renders 
the  cutting  edge  more  likely  to  be  overheated  in  grinding  as 
it  leaves  a  smaller  cross  section  of  metal  in  the  wedge-shaped 
section  close  to  the  cutting  edge  for  carrying  away  the  heat. 

If  economy  of  grinding  alone  then  were  to  be  considered,  a 


Fig.  44.  Detailed  Dimensions  of  1-lnch  Round  Nose  Rougblnff  Tool.  Forged  OuUine  shown  by 
Dotted  Lines  and  Ground  Form  by  Pull  Lines.  Clearance,  6  degrees;  Back  slope,  8  degrees,  and  Side 
Slope  14  degrees. 

steep  side  slope  in  the  tool  would  be  avoided  for  every  reason. 
A  consideration  of  the  above  facts  will  also  make  it  more  ctear 
why  all  machinists  who  grind  their  own  tools  incline  toward 
too  little  rather  than  too  much  side  slope. 

Flat  Surlaces  Tend  to  Heat  the  Tools  in  Grinding-. 
Flat  surfaces  coming  into  contact  with  the  emery  wheel 
also  tend  very  greatly  to  heat  the  tool,  chiefly  because  the 
surface  which  is  being  worked  upon  is  soon  ground  so  as  to 
fit  so  exactly  and  closely  against  the  outside  surface  of  the 
grindstone  that  no  water  can  find  its  way  between  the  stone 
and  the  tool  and  thus  cool  the  latter.  It  is  for  the  purpose  of 
giving  the  water  free  access  to  the  face  of  the  tool  being 
ground  that  in  grinding  tools  by  hand  the  best  grinders  in- 
variably keep  the  tool  more  or  less  wobbling  about  upon  the 
face  of  the  grindstone  while  the  greater  part  of  the  metal  is 
being  roughed  off.  For  the  same  reason  they  hold  the  tool 
stationary  against  the  stone  only  during  the  last  stage  of  the 


to  the  flat  surface  of  the  tool  during  the  operation  of  grinding. 
It  is  for  a  similar  reason  also  that  tools  with  a  curved  cut- 
ting edge  are  to  be  preferred  from  the  standpoint  of  grinding 
to  those  with  a  straight  line  on  the  cutting  edge.  The  straight 
line  always  implies  a  flat  clearance  surface  beneath  the  cut- 
ting edge  for  grinding,  and  a  flat  surface  is  far  more  diflScult 
to  grind  without  heating  than  a  curved  surface. 

The  Selection  of  the  Emery  Wheel. 
The  selection  of  the  proper  emery  wheel  for  tool  grinding 
is  also  a  matter  of  great  importance.  The  hardest  grit  ob- 
tainable should  be  used,  and  for  grinding  ordinary  shop  tools, 
so  far  as  we  know,  corundum  is  the  best.  Rapid  grinding  is 
promoted  by  the  use  of  a  coarse  grit  in  the  wheel.  On  the 
other  hand,  too  coarse  grit  leaves  an  irregular  outline  at  the 
cutting  edge  of  the  tool.  After  experimenting  with  emery 
wheels  varying  greatly  in  their  coarseness,  we  have  adopted 
as  our  standard  an  emery  wheel  having  a  mixture  of  grits 
known  as  size  No.  24  and  size  No.  30.  A  corundum  wheel  made 
of  these  two  sizes  of  grit  grinds  fast  and  leaves  a  sufficiently 
smooth  finish  on  the  tool. 

Desirable  Features  in  an  Automatic  Tool  Grinding  Machine. 
Tools  should  never  be  ground  by  fastening  them  solidly  in  a 
slide  or  tool  rest  which  is  fed  directly  against  the  emery  wheel 
with  a  screw;  since  soon  after  the  grinding  starts,  the  surface 
of  the  tool  is  made  to  fit  exactly  against  the  surface  of  the 
stone,  after  which  grinding  is  exceedingly  slow  and  the  tool 
is  rapidly  overheated.  It  may  almost  be  said  that  the  moment 
a  tool  becomes  a  close  fit  against  the  side  of  the  grindstone, 
grinding  ceases  and  heating  begins. 

Much  more  rapid  grinding  can  be  done  upon  a  grinding  ma- 
chine in  which  there  is  provided  a  means  for  automatically  ad- 
justing the  pressure  of  the  tool  against  the  emery  wheel. 
Each  sized  tool  should  have  adapted  to  it 
a  pressure  which  is  automatic  and  which 
is  just  sufficient  to  grind  rapidly  without 
danger  of  overheating.  An  automatic  ma- 
chine of  this  type  will  do  about  twice  the 
work  of  a  machine  in  which  the  pressure 
between  the  tool  and  the  emery  wheel  is 
regulated  according  to  the  judgment  of  the 
grinder. 

Desirability  of  a  Large   Supply  of  Tools,  a. 
Complete   Tool  Room,  and  an  Auto- 
matic Grinding  Machine,  even 
in  a  Small  Shop. 
We   have   pointed   out   that  the  greatest 
gain   from   a   study   of   the   art  of   cutting 
metals  can  be  attained  only  through  reor- 
ganizing the  system  of  management  of  the 
shop  in  such  a  way  that  it  is  possible  tO' 
assign   daily   tasks   to    the   workmen,    and 
that  in  preparing  for  this  a  thorough  sys- 
tem   must    be    established    for    delivering 
to    each    workman    an    ample    supply    of 
tools    ground    to    standard    shapes    ready    for    use.     This    in- 
volves a  tool  room  with  ample  storage  space  for  a  large  num- 
ber of  extra  tools.     For  economy,  even  in  a  small  shop,  the 
tools  should  be  ground  in  lots  or  batches,  t.  e.,  there  should 
be  such  an  ample  supply  of  tools  in  the  shop  that  dull  tools 
of  a  given  size  and  shape  can  be  allowed  to  accumulate  until 
a  lot,  say,  ten  to  twenty  or  more,  is  ready  for  the  grinder. 
With  this  system  it  is  economical  for  the  small  shop  as  well 
as  the  large  one  to  use  an  automatic  tool  grinder. 

In  our  experience  in  reorganizing  the  management  of  ma- 
chine shops  we  almost  invariably  have  difficulty  in  persuading 
the  owners  to  maintain  the  large  supply  of  tools  which  Is 
needed  to  get  the  full  benefit  from  the  task  system.  It  seems 
desirable,  therefore,  to  lay  particular  stress  upon  all  of  the 
elements  connected  with  the  tool  supply — of  which  accurate 
and  rapid  grinding  without  injuring  the  tool  is  the  most  im- 
portant. There  is  little  if  any  economy  in  the  use  of  an  au- 
tomatic tool  grinding  machine  unless  standard  shapes  for  all 
tools  have  been  adopted,  and  unless  a  large  supply  of  tools  is 


grinding  when  finishing  the  lip  surface  to  the  exact  angle  re- 
quired.   In  selecting  an  automatic  grinder,  no  machine  should      kept  in  a  well-equipped  tool  room,  from  which  they  are  issued 
be  purchased  which  does  not  permit  free  access  of  the  water      to  the  men,  no  workman  being  allowed  to  grind  his  own  tools 
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BEVEL  GEAR  DIAGRAMS. 


Tan/: 


1.6363       1.6363 


0.05454,  /  =  3°  7' 


GEO.  S.  HOELL. 

In  preparing  shop  drawings  of  bevel  gears  with  planed 
teeth,  a  comparatively  large  amount  of  figuring  has  to  be 
done,  modern  practice  demanding  greater  accuracy  than  can 
be  obtained  even  by  carefully  laying  out  the  gear  full  size. 
Those  drawing  rooms  in  which  gear  design  is  of  daily  occur- 
rence, are  usually  equipped  with  extensive  tables,  as  well  for 
pitch  diameters  as  for  pitch  angles  of  bevel  gears.  As  far 
as  my  experience  goes,  these  two  data  are  most  conveniently 
recorded  in  a  tabular  form,  as  is  the  usual  practice.  But  a 
few  other  data  are  necessary  for  dimensioning  the  gear,  such 
as  the  angle  of  increment,  the  outside  diameter,  and  the  pro- 
jection of  the  extreme  edge  of  the  teeth  beyond  the  pitch 
circle. 

Brown  &  Sharpe,  in  one  of  their  books  on  gear  dimensions, 
have  a  table  giving  the  Angle  of  Face,  this  being  the  com- 
plement of  the  face  angle  indicated  by  the  cut  in  the  supple- 
ment. The  trouble  with  tables  is  that  they  are  voluminous 
and  liable  to  errors,  and,  in  this  particular  case,  that  some  of 
the  angles  repeat  themselves  several  times.  Other  books  give 
very  extensive  tables  for  the  outside  diameters,  all  calculated 
for  1  diametral  pitch,  the  outside  diameter  in  other  cases  to  be 
found  by  dividing  the  tabular  dimension  by  the  diametrical 
pitch  of  the  gear  under  consideration,  the  latter  operation 
being  very  cumbersome  when  an  even  circular  pitch  is  being 
used.  The  dimension  b  in  the  cut  is  sometimes  tabulated 
in  a  similar  way.  The  accompanying  diagrams  (see  Supple- 
ment) contain,  in  a  very  concentrated  and  convenient  shape, 
all  the  data  just  mentioned. 

The  best  way  of  explaining  the  diagrams  is  to  take  an  ex- 
ample, such  for  instance,  as  the  following:  Find  the  outside 
diameter,  face  angle,  and  backing  &  of  a  bevel  gear  with  40 
teeth,  whose  pitch  angle  is  56°  59',  2  diametral  pitch,  20  inches 
pitch  diameter.  Referrin,?  to  the  curve  sheet  for  values  of 
a.  follow  a  line  close  to  the  57-degree  pitch  angle  line,  until 
it  intersects  the  curve  for  2P.  Follow  this  point  horizon- 
tally to  the  left,  and  we  find  that  a  equals  0.272  Inch,  The 
outside  diameter  will  be  the  sum  of  the  pitch  diameter,  20, 
and  2o,  or  20.54  inches.  Dimension  h  may  be  found  from  the 
same  sheet  in  the  same  manner,  excepting  that  the  pitch 
angles  must  be  read  in  the  opposite  direction.  Thus  we 
have  to  read  off  56°  59',  where  33°  1'  is  indicated,  and,  in  the 
same  way  as  above  described,  we  find  that  b  equals  0.417  inch, 
the  last  figure  being  estimated.  Following  the  corresponding 
line  for  56°  59'  on  the  other  diagram,  to  the  intersecting 
point  with  the  line  indicated  by  40  (teeth),  and  radiating 
from  zero,  we  find  by  transferring  this  point  over  to  the  scale 
for  the  angles  of  increment,  that  the  latter  in  this  case  equals 
2°  23',  the  units  of  the  minutes  being  estimated.  This  angle 
added   to  the   pitch    angle   of  56°    59',   gives   a   face  angle   of 

59°  22'. 

*     *     * 

BEVEL  GEAR  FORMULAS. 

HERMAN  ISLER. 

Much  has  been  written  about  miter  and  bevel  gears,  and  a 
number  of  methods  have  been  proposed  by  different  designers 
for  the  solution  of  the  problems  involved.  From  these  differ- 
ent articles  I  have  compiled  a  systematic  set  of  formulas  (see 
Supplement)  both  for  diametral  and  circular  pitches.  The 
formulas  are  very  simple;  it  is  necessary,  however,  that  the 
draftsman  be  able  to  read  the  tables  of  trigonometrical  func- 
tions. The  following  examples  have  first  been  solved  graph- 
ically, by  laying  them  out  full  size,  and  then  have  afterwards 
been  compared  with  the  figures  obtained  by  the  formulas  given 
in  these  tables. 

Example  1.   Miter  Gears. 
Given;  Pitch  diameter  D  =  5  inches,  diam.  pitch  P  =  6,  face  Y 

=  \)4  inch. 
Number  of  teeth  iV  =  Z)  X  P  =  5  X  6  =  30 

1.4142  1.4143 

Outside  diameter  O  =  D  -\ =  5  h =  5.236  inches. 

P  6 

1.4143        1.4143 

Tan  s  =  = =  0.04714,  s  =  3°  43' 

N  30 


N  30 

Turning  angle  a  =  45°  -)-  s  =  45°  -f  3°  43'  =  47°  43' 
Cutting  angle  j3  =  45°  -  /  =  45°  -  3°  7'  =  41°  53' 

O       1.4143 

Distance  M  = =  3.618  -  0.336  =  3.382  ins. 

3  P 

Distance  H  =  Fxcoso  =  lM  X  0.67301  =  0.841  inch. 
If  the  gears  are  cut,  use  the  following  formula  to  find  num- 
ber of  teeth,  for  which  to  select  cutter:     N  X  1.4142  =  30  X 
1.4142  =  42  teeth. 

Example  2.    Miter  Gears. 
Given :  No.  teeth  N  =  25,  circular  pitch  C  =  }^  inch,  face  Y 
=  y^  inch. 
Pitch  diameter  D  -  0.3183  CJV=  0.3183  X  0.5  X  25  =  3. 979  ins. 
Outside  diameter  0-D  +  0.45  C  =  3.979  +   (0.45  X  0.5)  = 
3.979  +  0.335  =  4.304  inches 


1.4143        1.4143 


Tan  s  = 


=  0.05657,  s  =  3°  14' 


N 
1.6363 


Tan  f  = = =  0.06.545,  /  =  3°  45' 

N  35 

Turning  angle  a  =  45°  -f  s  =  45°  +  3°  14'  =  48°  14' 
Cutting  angle  j3  =  45°  -  /  =  45°  -  3°  45'  =  41°  15' 
O 

Distance  M  = 0.45  C  =  2,103  -  0.235  =  1.877  inch 

2 

Distance  H  =  F  X  cos  o  =  ^  X  0.66610  -  0.583  inch 
Number  of  teeth  for  which  to  select  cutter  =  iV  X  1-4143  = 
35  X  1.4143  =  35  teeth. 

Example  3.    Bevel  Gears  (Shaft  Angle  90  Deg.) 
Given:  No.  teeth  of  pinion  JV  —  27,  No.  teeth  of  gear  iV,  =  45, 
dia.  pitch  P  =  8,  face  Y  =  %  inch. 

PINION. 


Pitch  diameter  D  = 

N 
P 

37 

~  8 

=  3.375  inches 

Tan0  = 

N 

37 
45 

=  0.600,  (p  =  30° 

58' 

Outside  diameter  0  = 

■■  D  + 

3  cos  .^                     3  X  0.8S 
=  3.375  + 

i747 

=  3.375  4-  0.314  =  3.589  inches 
3  sin  <p        1.03908 


0.03811,  s  =  3°  11' 


N  37 

3.314  sin  0       1.19065 

: = =  0.04410,  /  =  3°  33' 

iV  37 

Turning  angle  a  =  ^  -f-  s  =  30°  58'  +  3°  11'  —  33°  9' 
Cutting  angle  ;8  =  0  -  /  =  30°  58'  -  3°  33'  =  38°  36' 


Tan/: 


O, 


Distance  M  =  — 


I  sin  0 


-  2.877  -  0.129  =  2,748  ins. 


(The  value  of  O,  is  obtained  from  the  calculations  for  the 
gear,  which  follow.) 

Distance  if  =  F  X  cos  a  =  0.75  X  0.83734  =  0,628  inch 
Number  of  teeth  for  which  to  select  cutter: 

N  37 


cos  4>        0.85747 

GEAR, 

/V, 

45 

Di 

= 

P 

-  =  —  =  5.635  inches 

8 

01 

= 

90 

-  0  =  90°  -  30°  58'  : 

=  .59° 

3' 

3  sin  0 

1.02908 

0, 

= 

Di 

+ =  5,635  4- 

P 

8 

— 

=: 

5.635  +  0.139  =  5.754  inches 

a^ 

= 

01 

-f  s  =  59°  3'  -f  3°  11' 

=  61° 

13' 

Pi 

= 

01 

O 

-  /  =  59°  2'  -  3°  33' 
3  cos  0 

=  56° 

'30' 

Ml 

2 

=  1.795  - 

P 

0.314 

=  1, 

.581 

inch 

H,  =  F  X  cos  o,  =  0.75  X  0,48150  =  0,361  inch 
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Number  of  teeth  for  -which  to  select  cutter : 

i\'i  45 

= =  87  teeth. 

sin  0         0.51454 

Example  4.    Bevel  Gears  (Shaft  Angle  less  than  90  Deg.) 
Given :  Ko.  teeth  of  pinion  iV  =  15,  No.  teeth  of  gear  iV,  =  30, 
shaft  angle  x  =  60°,  dia.  pitch  P  =  6,  face  1'=  1^  inch 

PINION. 

.V      15 
Pitch  diameter  D  =  —  —  —  =  2.5  inches 
P        6 

sin  X  sin  GO' 

Tarn/. 


2  sin  0       2  X  0.56569 


h  c< 

:\' 

0.86603 


30 
>s  X       — 
15 

=  0.34641 


+  cos  60° 


Outside  diameter  O  =  D 


2  +  0.5 
0  =  19=  6' 

2  cos  0 


=  2.5  + 


2  X  0.94495 


Tan/: 


=  2.815  inches 

2  sin  0       2  X  0.32722 

Tan  s  = = 0.04363,  8=2°  30' 

N  15 

2.314  sin  0       2.314  x  0.32722 


X 


15 


=  0.05048,  /  =  2°  53' 


Turning  angle  o  =  0  +  .s  =  19°  6'  +  2°  30'  =  21°  36' 
Cutting  angle  |3  =  0  -  /  =  19°  6'  —  2°  53'  =  16°  13' 
O 
Distance  Jf  =  —  X  cot  o  =  1.408  X  2. .52571 

=  3.556  inches. 
Distance  fl'  =  F  X  cos  a  =  1.25  X  0.92978  =  1.162  inch. 
Number  of  teeth  for  which  to  select  cutter : 

.V  15 

= =  16  teeth. 

cos  0       0.94495 


M 


H, 


P 


0  =  60=  -  19-  6'  =  40°  54' 


D,  + 


2  cos  01 


2  X  0.75585 


=  o  + 


:  5.252  inches 


P  6 

=  0,  +  s  =  40°  54'  +  2°  30'  =  43=  24' 
=  01  -  /  =  40=  54'  -  2°  53'  =  38°  1' 

=  —  X  cot  a  1  =  2.626  X  1.05747  =  2. 777  Inches 


=  r  X  cos  ai  =  1.25  X  0.72657  =  0.908  inch 
Number  of  teeth  for  -which  to  select  cutter: 

Ifi  30 


cos  01       0.75585 


40  teeth. 


Example  5.    Bevel  Gears  i  Shaft  Ang-le  more  than  90  Deg.) 
Given:  No.  teeth  of  pinion  JS'  =  18.  No.  teeth  of  gear  J\',  =  30. 
shaft  angle  x  =  105=,  dia.  pitch  P=  6.  face  Y=^^  inch, 

PINION. 

.V      18 
Pitch  diameter  V  =  —  =  —  =  3  inches 
P       6 


Tan  0 


cos  (.r  — 


cos  15° 


sin  (.r  - 

N' 

0.96.593 


90=) 


30 

s 

18 

=  0.08611, 


Outside  diameter  O  =  D 


1.66666  -  0.25882 
0  =  34°  27' 

2  cos  0  2  X  0.82462 


P 
3.275  inches 


3  + 


N 


18 


=  0.06285,  s  =  3°  36' 


2.314  sin  0       2. 314  X  0. 56569 

Tan/  = = =  0.07272, 

N  18 

/  =  4°  10 
Turning  angle  a  =  0  +  s  =  34=  27'  -■-  3=  36'  =  38°    3' 
Cutting  angle  /S  =  0  -  /  =  34=  27'  -  4°  10  =  30=  17 

O 
Distance  Jlf  =  —  X  cot  o  =  1.637  x  1.27764 
2 

=  2.091  inches 
Distance  H  =  T  x  cos  a  =  0.75  x  0.78747  =  0.5906  inch 
Number  of  teeth  for  which  to  select  cutter: 
.V  18 

= =  22  teeth. 

cos  0       0.82462 

GEAB. 

A^i        30 
Di  =  —  =  —  =  5  inches 
P         6 
01  =  a-  -  0  =  105°  -  34=  27'  =  70°  33' 
2  cos  01  2x0.33298 

O-i  =  Di  -\ =  5  H =  5.111  inche* 

P  6 

oi  =  01  +  s  =  70°  33'  +  3°  36'  =  74=  9' 
^1  =  0,-7  =  70°  33'  -  4°  10'  =  66°  23' 

O. 
2lf,  =  —  X  cot  Oi  =  2. .5.55  x  0.28391  =  0.725  inch 

2 
Hi  =  y  X  cos  o,  =  0.75  X  0.27312  =  0.205  inch 
Number  of  teeth  for  which  to  select  cutter: 
i\"i  30 

= =  90  teeth. 

cos  01       0.33298 


A  GAS  ENGINE  WEITE-UP. 

We  recently  received  a  description  of  a  new  gas  engine  hav- 
ing a  most  extraordinary  introduction,  as  follows: 

"A  Jliracle  of  Simplicity,  EflSciency,  and  Economy!  The 
Evolution  of  Power,  from  the  primitive  steam  engine,  crude 
and  imperfect,  but  containing  the  principle  which  made  possi- 
ble the  monsters  of  iron  and  steel,  which  have  revolutionized 
the  world,  to  the  new  mechanical  marvel,  the  gas  or  air  ex- 
pansion engine,  includes  the  history  of  all  modern  progress 
and  all  modern  civilization.  With  the  steam  engine,  wonders 
were  done — with  the  gas  engine  miracles  have  happened. 
With  its  aid,  navigation  of  the  air  is  an  accomplished  fact — 
automobiles  skim  the  earth  at  a  speed  deemed,  a  few  years 
ago,  unattainable — submarine  boats  dive  into  the  depths  of 
the  seas  lil<e  duclis — and  Power,  which  has  multiplied  a 
million-fold  the  productive  capacity  of  human  hands,  has  been 
placed  within  reach  of  even  the  farmer,  to  aid  the  bounty  of 
Nature." 

And  then  down,  bump,  we  come  from  the  empyrean  to  a 
description  of  the  "perfect"  gas  engine.  This  matter,  sent  with 
electrotype  cuts  to  all  the  trade  journals,  is  assumed  by  the 
misguided  press  agent  to  be  the  kind  of  stuff  that  sells  goods. 
But  it  is  not  so,  for  the  methods  of  Tody  Hamilton,  the  vet- 
eran Bamum  &  Bailey  advertising  manager,  do  not  apply  well 
to  descriptions  ot  machinery.  A  plain,  matter-of-fact  article, 
pointing  out  the  new  features  of  design  and  the  advantages 
claimed,  is  generally  best.  Over-statement  weakens  the 
strength  of  any  claim,  and  when  couched  in  such  extravagant 
language  as  given  above,  it  becomes  ridiculous. 
•     *     * 

A  curious  gas  engine  break-down  was  described  in  a  recent 
issue  of  the  Mechanical  Engineer.  The  connecting-rod  broke 
on  account  of  insufficient  lubrication  for  the  cross-head  pin 
in  the  trunk  piston.  The  engine  was  running  satisfactorily 
when  the  rod  broke  without  warning  about  a  quarter  of  the 
length  of  the  rod  from  the  wrist-pin.  Immediate  examination 
discovered  that  the  two  broken  ends,  of  the  connecting-rod  were 
"blue  hot."  and  when  a  rope  was  tied  around  the  broken 
shank  to  pull  the  piston  out  of  the  cylinder,  the  rod  was  found 
hot  enough  to  burn  the  rope.  The  fracture  was  due  to  the 
rapid  bending  of  the  rod  back  and  forth,  the  wrist-pin  bearing 
having  seized  en  the  pin.  The  rapid  bending  of  the  rod  had 
raised  its  temperature  in  the  same  manner  as  a  wire  heats  up 
when  bent  back  and  forth  with  the  fingers. 
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TO  FIND  THE  RADIUS,  HAVING  GIVEN  THE  ARC 
AND  THE  MIDDLE  ORDINATE. 

Referring  to  the  problem  of  finding  tlie  radius  of  an  arc 
having  given  only  the  length  of  the  arc  and  its  middle  ordi- 
nate, of  which  we  have  had  some  discussion  recently  in  the 
letters  department  and  in  "How  and  Why,"  Mr.  J.  J.  Clark, 
manager  of  the  text-book  department  of  the  International  Cor- 
respondence Schools,  Scranton,  Pa.,  writes  us  that  a  member 
of  their  faculty  has  worked  out  the  following  formulas  which 
give  close  results  in  the  extreme  cases  of  the  semi-circle  and 
an  arc  of  120  degrees,  and  still  closer  approximations  when 
the  arc  is  short,  as  will  be  seen  in  the  last  example: 
Let  a  =  the  diameter, 

i=:  length  of  the  arc, 

ft  =  middle  ordinate  (which  of  course  is  the  versed  sine 
of  half  the  arc). 
n 

n  =  — . 

3  I 

Then  the  following  formula  can  be  applied,  first  determining 
t.iB  value  of  n  for  convenience  in  working  out  the  equations: 


d  =  li 


17-60  Ji'+  8  v/l-60n«" 


300  n 


If  n  is  small,  the  formula  may  be  shortened  to 

d  =  I  I n\,  or,  more  accurately. 

For  a  semi-circle,  the  first       formula  gives  d  =  2.0609 

the  second  formula  gives  tJ^  2.1341 
the  third  formula  gives  (i  =  2.08905 
For  an  arc  120  degrees,  the  first  formula  gives  d  =  2.01074 
the  second  formula  gives  d  =  2.03622 
the  third  formula  gives  d  =  2.01861 
d  should,  of  course,  equal  2  in  all  cases. 

The  third  formula  perhaps  is  the  most  convenient  to  use 
and  is  quite  accurate  enough  for  most  practical  purposes.  Be- 
low is  gi/en  an  example  in  which  the  length  of  the  arc  is 
short: 

?  =  0.5236  ?i  =  0.03407 

0.03407 

n  = =0.0216 

1.5708 

r/0.5336  \2      1       /0.06814vn 

Then  d  =     I 1 I \       0.03-407 

L\0. 06814/        3       \1.5708  /  J 

=  2.00165 

The  actual  diameter  is  2,  the  same  as  before. 


THE  SHOP  OPERATION  SHEETS. 

With  this  issue  a  series  of  shop  operation  sheets  is  begun 
which  is  intended  to  present,  from  month  to  month,  methods 
of  procedure  for  a  great  variety  of  machine  shop  operations, 
in  as  clear  and  concise  a  manner  as  possible.  These  will  in- 
clude examples  of  lathe,  planer,  milling  machine,  drill  press 
and  other  standard  machine  work,  and  bench  and  erecting 
work  as  well.  In  general,  each  operation  will  be  illustrated, 
and  the  effort  will  be  made  to  show  as  much  as  possible  in  the 
cuts,  reducing  the  description  to  steps  arranged  in  logical 
order  and  worded  in  the  shortest  manner.  Some  operations 
may  require  more  space  than  can  be  given  in  one  issue,  and 
on  the  other  hand  some  may  require  only  one  section  of  a 
sheet.  Consequently,  it  will  not  be  attempted  to  invariably 
make  each  sheet  complete  in  Itself,  or  to  have  each  sheet  per- 
tain to  one  subject  alone.  In  a  year  thirty-six  shop  opera- 
tions will  be  given  to  each  subscriber,  in  convenient  shape 
for  filing  or  binding,  and  in  the  course  of  a  few  years  we  hope 
to  gather  together  in  this  shape  the  best  exposition  of  machine 
shop  practice,  simply  presented,  that  ever  has  been  published. 
Suitable  contributions  for  these  sheets  will  be  accepted  from 
our  readers.     For  further  information  write  to  the  Editor. 


MULTIPLE  SPINDLE  ATTACHMENT  FOR 
UPRIGHT  DRILLS. 

OSCAR  E.  PERRIGO. 

In  many  classes  of  manufacturing  work,  and  particularly 
in  small  or  moderate  sized  jig  work,  a  multiple  spindle  drill 
is  not  only  very  desirable,  but  in  some  cases  a  positive  neces- 
sity when  we  come  to  consider  the  question  of  the  quantity 
of  the  output.  While  there  are  a  number  of  very  ingenious 
and  well  designed  drill  holders  by  means  of  which  drills  of 
different  diameters  may  very  quickly  be  substituted  for  each 
other,  the  operations,  however  rapid,  must  consume  some 
time.  If  we  were  to  make  an  accurate  time  study  in  detail, 
including  every  motion  from  the  time  the  operator  picks  up 
his  piece  of  work  until  he  lays  it  down  after  having  com- 
pleted the  designated  operation  upon  it,  we  should  frequently 
be  surprised  at  the  large  percentage  of  time  spent  in 
handling  the  tools,  the  jig,  or  the  fixture  and  the  work,  in 
comparison  with  the  time  employed  in  the  actual  operation 
of  the  tool.  Considerable  time  must  be  employed  in  these 
time  studies  if  we  are  to  fully  realize  the  importance  of  re- 
ducing the  handling  time,  for  therein  lies  the  broader  and 
easier  field  for  improvement  in  reducing  the  operating  time, 
and  hence  the  cost  of  machining  the  product. 

It  is  much  more  often  the  case  that  good,  single  spindle 
drills  are  at  hand  than  that  we  have  those  provided  with 
multiple  spindles.  The  present  properous  conditions  of  all 
manufacturing  operations  have  created  such  demands  for  all 
classes  of  machine  tools  that  it  is  well  nigh  impossible  to 
obtain  them  at  short  notice  or  when  they  are  most  wanted. 
It  was  under  these  conditions,  and  from  considerations  of 
this  character,  that  the  multiple  spindle  attachment  about  to 
be  described  was  designed.  The  upright  drill  which  was 
available  for  this  purpose  had  a  circular  table  about  30  inches 
in  diameter,  and  a  2i-;-inch  spindle. 

Referring  to  the  cut,  the  front  elevation  of  the  attachment 
shows  the  method  of  its  fastening  to  the  table.  The  end 
elevation  shows  the  method  of  feeding  the  drills  by  a  single 
lever,  in  connection  with  a  rack  and  segment.  A  plan  and 
partial  horizontal  section  is  shown,  where  the  top  member  of 
the  main  frame  has  been  omitted  in  order  to  more  clearly 
show  the  driving  mechanism.  The  general  construction  of 
the  device  is  as  follows:  Upon  the  drill  table  A  is  bolted  the 
main  frame  B,  secured  by  bolts  as  clearly  shown  in  the  cut. 
The  main  spindle  C  of  the  drill  passes  down  in  front  of 
the  center  of  this  fixed  frame,  its  top  member  being  cut  away 
for  that  purpose  as  shown  in  top  view.  Sliding  verti- 
cally in  the  frame  B  is  fitted  the  spindle  frame  D,  held  in 
place  by  the  gibs  E  E,  and  having  journaled  in  it  the  drill 
spindles  F  F  F  F,  upon  whose  upper  ends  are  fixed  the  spur 
pinions  GG  GG,  by  which  they  are  driven.  The  pair  of  spin- 
dles on  each  side  of  the  drill  spindle  C  have  their  driving 
pinions  connected  by  idle  pinions  H  B,  and  the  power  com- 
municated to  the  entire  train  by  the  elongated  gear  J,  fixed 
to  the  drill  spindle  C.  The  idle  pinions  H  H  run  upon  studs 
screwed  into  the  top  member  of  the  sliding  frame  D.  The 
gear  J  is  of  sufficient  width  of  face  to  transmit  the  power  to 
the  auxiliary  drill  spindles  F  F  F  F  at  any  point  within  the 
limit  of  their  vertical  movement. 

The  movement  of  the  sliding  frame  D  is  accomplished  by 
means  of  the  racks  K  K,  attached  to  its  rear  side,  and  en- 
gaged by  the  toothed  segments  L  L,  fixed  to  the  rock  shaft  M, 
which  is  journaled  in  rearwardly  projecting  brackets  on  the 
main  frame  B,  and  controlled  by  the  hand  lever  H,  by  which 
the  drills  are  fed  downward.  To  balance  the  weight  of  the 
sliding  frame  D.  the  lever  N  may  be  counterbalanced  by  a 
weight  formed  upon,  or  attached  to,  a  rear  extension  of  It, 
or  better  by  spiral  springs  attached  by  their  lower  ends  to 
the  sides  of  the  sliding  frame  D,  and  their  upper  ends  to  the 
top  member  of  the  main  frame  B.  When  in  operation  the 
main  spindle  C  of  the  drill  is  locked  in  reference  to  its  ver- 
tical position  so  as  to  properly  locate  the  driving  gear  J.  If 
the  driving  belt  of  the  drill  be  running  open  it  is  crossed,  so 
as  to  give  a  proper  direction  to  the  revolution  of  the  spindles 
as  shown  by  the  arrows.  For  very  light  work,  and  in  cases 
where  the  noise  of  the  rapidly  running  gears  is  objectionable, 
flat  or  even  round  belts  may  be  used,  and  the  expense  of  the 


510 


MACHINERY. 


:May,  1907 


gears  partially  avoided.  In  this  case  but  two  belts  need  be 
used,  an  idler  being  properly  placed  to  give  sufficient  belt 
contact  to  drive  the  drills. 

In  case  it  is  necessary  to  locate  the  several  drill  spindles 
in  various  positions  in  relation  to  each  other,  so  as  to  drill 
several  holes  simultaneously,  the  idle  pinions  H  H  may  be 
carried  by  movable  brackets  similar  to  the  change  gears  of 
an  engine  lathe.  The  drill  spindles  may  be  journaled  in 
boxes  sliding  in  a  slot  in  the  movable  frame,  or  sliding  upon 
the  horizontal  bars  of  the  frame.  It  might,  for  the  same 
reason,  be  necessary  to  interpose  between  the  driving  gear  J 
and  the  pinions  on  the  drill  spindles  adjustable  idle  gears  or 
pinions. 

The  drill  spindles  need  not  necessarily  be  located  in  a 
straight  line,  but  may  be  so  located  as  to  fit  the  holes  in  any 
special  piece  of  work.  They  may  be  equally  spaced  around  a 
circle  if  much  work  is  to  be  done  of  this  form.  The  spindles 
may  be  located  by  radial  slots  in  an  upper  and  lower  plate, 
properly  connected  so  as  to  constitute  a  sliding  frame,  and 


Multiple  Spindle  Attachment  for  Upright  Drills. 


SUGGESTED  REFINEMENT  IN  THE  HOBBING 
OP  "WORM--WHEELS. 

R.  E.  FLANDERS. 

At  the  right  of  Fig.  1  is  a  sectional  view  showing  a  hob  in 
the  act  of  putting  the  last  finishing  touches  on  a  worm-wheel. 
The  hob  is  supposed  to  be  a  new  one  and  is  shown  in  the 
condition  it  is  when  first  received  from  the  makers.  At  the 
left  of  Fig.  1  is  shown  the  same  hob  putting  the  finishing 
touches  on  a  worm-wheel  similar  to  that  in  the  first  case.  The 
hob  in  this  case  is  represented  as  having  been  in  use  for  a 
considerable  time,  and  having  been  ground  down  to  the  last 
extremity,  ready  to  be  discarded  for  a  new  one.  A  study  of 
this  cut  will  show  that  if  the  hob  is  made  in  the  first  place 
to  properly  match  the  worm  which  is  to  drive  the  wheel,  it 
will  not,  when  worn,  cut  exactly  the  proper  form  of  tooth  in 
the  blank  to  mesh  with  that  worm.  The  teeth  are  cut  to  t'le 
same  depth  in  each  case,  this  being  necessary  in  order  to  make 
a  proper  fit  with  the  worm,  which  is  the  same  in  each  case 

and  it  set  at  the  same 
center  distance.  The 
grinding  away  of  the 
worn  hob  has  reduced 
Its  diameter  by  an 
amount  indicated  by 
dimension  b.  Its  center 
is  therefore  at  P  on  the 
line  A  B.  which  Is  off- 
set by  a  distance  repre- 
sented by  dimension  o 
from  the  line  CD  in 
which  the  center  O  of 
the  new  hob  is  located. 
This  reduction  in  diam- 
eter as  the  hob  is  ground 
iway  from  time  to  time, 
so  evidently  follows 
from  the  construction 
of  the  relieved  hob,  that 
it  scarcely  needs  to  be 
explained. 

It  is  said  of  relieved 
hobs  that  they  can  be 
ground  without  chang- 
ing their  shape.  This  is 
true  so  far  as  the  out- 
line of  the  cutting  edge 
is  concerned,  but  it  will 
be  evident  on  examin- 
ing the  conditions 
shown  in  the  left  hand 
of  Fig.  1,  that  whatever 
the  outline  of  the  cut- 
ting edges,  a  new  hob 
of  radius  R  will  not  cut 
exactly  the  same  shape 
teeth    in    the    blank   as 


running  in  three  or  four  vertical  guides.  By  this  means 
holes  placed  in  circles  of  varying  diameters  may  be,  drilled. 
In  such  a  device  the  drill  spindles  might  be  driven  by  one  or 
the  other  of  the  methods  described  above.  The  practical 
utility  of  the  device  is  readily  seen,  as  the  ordinary  single 
spindle  drill  may  be  easily  and  economically  converted  into 
a  useful  multiple  spindle  drill  with  any  desired  number  of 
spindles,  and  located  in  any  desired  arrangement. 
*  «  * 
The  Union  Iron  Works,  San  Francisco,  Cal.,  has  undertaken 
what  is  said  to  be  the  heaviest  task  in  the  way  of  repairing 
a  merchant  vessel  ever  undertaken  in  the  United  States.  It 
is  the  removing  of  the  entire  bottom  of  the  Pacific  mail  steam- 
ship Manchuria  which  was  wrecked  on  the  rocks  of  the  Ha- 
waiian Islands  several  months  ago.  The  entire  bottom  will 
have  to  be  rebuilt.  Over  300  shell  plates  and  90  per  cent  of 
the  floor  plates  will  be  replaced.  The  job  will  employ  600  men 
and  will  require  1,560  12  x  12-inch  timbers  for  shores.  Xot- 
withstanding  the  greatness  of  the  job  it  is  expected  that  it 
will  be  completed  in  four  months  time. 


the  worn  hob  with  radius  r.  The  elements  of  the  tooth  sur- 
face it  generates  are  struck  from  a  center  P,  removed  by 
dimension  a  from  center  0'  which  is  the  location  of  the  axis 
of  the  worm  with  which  it  meshes. 

It  is  possible,  and  perhaps  practicable,  to  overcome  this 
slight  error;  that  is,  to  so  design  and  use  the  hob  that  it  will 
cut  as  correct  teeth  when  worn  as  when  new.  In  Fig.  2,  dot- 
ted line  -i  A  represents  the  outlines  of  a  new  hob  in  the  act 
of  finishing  the  worm-wheel  shown.  Were  a  hob,  ground  as 
shown  at  the  left  of  Fig.  1,  to  be  substituted  on  the  arbor  for 
this  new  hob.  without  altering  the  adjustment  of  the  machine 
except  to  move  the  hob  endwise  and  bring  it  in  contact  with 
the  teeth  of  the  wheel  on  one  side,  this  hob  would  be  repre- 
sented in  Fig.  2  by  the  full  line  B  B.  It  is  evident  that  the 
left  hand  cutting  edges  of  this  hob  coincide  (to  the  depth  they 
extend  into  the  wheel)  with  those  of  the  new  hob  represented 
by  outline  A  A.  They  will,  therefore,  so  far  as  they  extend, 
cut  identically  similar  and  correct  tooth  curves  with  the  new 
hob. 

Teeth   cut   with   this   worn   hob   would,   however,   evidently 
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have  two  faults.  The  space  would  be  too  narrow  at  the  pitch 
line  by  a  distance  measured  by  dimension  m.  and  they  would 
not  be  cut  deep  enough  in  the  blank  by  a  distance  measured 
by  dimension  n.  Our  problem  is  to  so  alter  the  design  and 
application  of  the  hob,  that,  even  when  it  is  worn,  we  can 
cut  the  teeth  deep  enough  and  the  space  wide  enough. 

Fig.  3  shows  these  conditions  fulfilled.  Dotted  line  C  C 
shows  the  outline  of  the  proposed  hob  when  new.  The  only 
difference  between  the  proposed  hob  and  the  regular  one, 
whose  outlines  are  shown  by  the  dotted  line  A  A  in  Fig.  2,  is 
that  the  teeth  have  been  lengthened  by  an  amount  equal  to 
dimension  o.  The  hob  is  fed  in  as  was  the  case  with  the  new 
hob  in  Fig.  2  until  the  distance  between  its  center  line  and 
that  of  the  blank  is  the  same  as  that  between  the  center  line 
of  the  worm  and  the  wheel  in  the  finished  machine.  The  in- 
crease in  radius,  then,  by  an  amount  o,  makes  the  hob  cut  a 
clearance  deeper  than  is  necessary  by  that  amount.  In  a 
spur  gear  this  would  doubtless  be  a  bad  thing,  since  it  would 
make  the  tooth  slenderer  and  therefore  weaker.  A  worm  gear, 
however,  if  designed  to  be  sufficiently  durable  for  continuous 
use,  is  almost  certain  to  be  several  times  stronger  than  neces- 
sary, so  that  the  slight  weakening  involved  in  the  change  is 
not  of  great  importance.  When  the  hob  is  worn  to  the  shape 
shown  by  the  full  outline  D  D,  the  hob  is  evidently  of  the 
same  diameter  as  the  new  one  in  Fig.  2,  represented  by  dotted 
outline  A  A.  Our  tooth  space,  however,  as  before  explained, 
will  be  too  narrow  by  the  amount  m  in  Fig.  2  or  p  in  Fig.  3. 
To  widen  it  out  sufficiently,  it  is  therefore  necessary  for  us, 
after  the  hob  has  been  fed  in  to  the  proper  depth,  to  still 
continue  the  cutting  action,  feeding  the  hob  endwise,  however, 
until  it  has  been  displaced  to  the  position  indicated  by  out- 
lines D' D'.  The  resulting  tooth  is  evidently  identical  with 
that  given  by  the  new  hob  A  A  in  Fig.  2. 

It  will  be  understood  that  when  the  hob  in  Fig.  3  is  new,  it 
will  not  have  to  be  shifted  endwise  at  all,  since  it  will  cut  a 
tooth  space  of  the  proper  width  as  soon  as  fed  to  depth.  It 
will,  however,  cut  a  space  deeper  than  necessar.v  by  an  amount 
o.  The  worn  hob,  on  the  other  hand,  has  to  be  shitted  longi- 
tudinally  by  an  amount  p  and  cuts  to  exactly   the   required 


Fig.  1.    The  Difference  In  Shape  of  Teeth  Cut  by  New  and  Old  Hobs. 

depth.  These  represent  the  two  extreme  conditions.  When 
the  hob  is  half  worn,  the  excess  clearance  will  be  equal  to 
half  of  0.  and  the  longitudinal  displacement  necessary  will  be 
equal  to  half  of  p. 

While  the  change  in  the  design  of  the  hob  could  be  made 
easily  enough,  there  is  doubtless  some  difficulty  in  making  the 
required  change  in  the  bobbing  of  the  blank.  Taking  it  for 
granted  that  the  hob  has  been  made  to  suit  the  worm  which 
is  to  be  used,  and  that  it,  therefore,  has  the  same  pitch  diam- 
eter and  thickness  of  tooth  at  the  pitch  line,  the  method  of 
procedure  will  invariably  require  that  the  hob  be  fed  in  to 
the  worm-wheel  blank  until  the  distance  from  the  center  of 
the  hob  to  that  of  the  wheel,  is  the  same  as  the  distance  from 
the  center  of  the  worm  to  that  of  the  wheel  in  the  finished 
machine.  This  will  be  true  whether  the  hob  is  new  or  worn, 
and  whatever  may  be  the  kind  of  machine  on  which  the  bob- 
bing is  being  done. 

The  method  by  which  the  hob  is  displaced  longitudinally 
will  depend  on  the  machine  used  for  the  operation.  There 
will  be  no  possible  way  of  doing  it  if  the  wheel  is  being  fin- 


ished while  running  loosely  on  centers,  as  is  common  practice 
when  the  blank  has  first  been  gashed.  It  is  required  that  the 
hob  and  blank  be  positively  geared  together.  If  a  positively 
driven  bobbing  attachment  in  the  milling  machine  is  being 
used,  the  matter  is  simple.  If  the  hob  is  being  driven  by  the 
spindle  of  the  machine,  throw  in  the  cross  feed  in  either  di- 
rection until  the  required  longitudinal  displacement  of  the 
wheel  with  relation  to  the  hob  has  taken  place.  The  question 
as  to  when  this  has  taken  place  may  be  decided  either  by 
measuring  the  thickness  of  the  tooth,  as  in  cutting  spur  geai-s, 
or  by  trying  the  wheel  from  time  to  time  with  its  worm,  the 
two  parts  being  mounted  in  place  in  the  machine  they  are  to 
go  in,  or  held  the  proper  distance  apart  by  other  means. 

For  regular  bobbing  machines,  as  at  present  made,  the  mat- 
ter is  more  difficult.  The  required  longitudinal  displacement 
of  the  hob  may  be  obtained,  in  effect,  by  a  rotary  displace- 
ment of  the  hob  which  may  be  accomplished  by  slipping   (a 


Pig.  2.  Cutting  Action  of  Ordinary 
Hob  at  Fixed  Center  Distance,  "when 
new  and  whe     ^vom.  old. 

tooth  at  a  time),  the  teeth  of  the  change  gears  connecting  the 
hob  and  the  blank.  If  a  bobbing  machine  were  to  be  built 
especially  for  use  in  the  way  suggested  in  this  article,  differ- 
ential gearing  could  be  introduced  in  the  trafn  between  the 
hob  and  the  wheel,  to  which  a  power  feed  could  be  given  to 
effect  the  rotary  displacement  when  the  hob  had  been  fed  to 
depth;  or  a  power  feed  might  be  applied  to  feed  the  spindle 
and  its  attached  hob  endwise  to  effect  the  same  result. 

The  writer  is  not  certain  that  the  eri-or  which  exists  in  the 
use  of  relieved  hobs  is  of  enough  importance  to  warrant  tak- 
ing any  trouble  to  remedy  it.  It  is  always  well,  however,  to 
know  and  understand  such  errors  as  may  exist  in  any  process 
of  this  sort,  no  matter  if  they  are  of  no  great  practical  im- 
portance. While  some  designers  and  shop  men  have  doubt- 
less recognized  the  existence  of  this  particular  error,  still 
probably  most  of  them  take  it  for  granted  that  the  process 
is  absolutely  accurate,  since  they  are  so  often  reminded  that 
the  relieved  hob  can  be  "ground  without  change  of  shape." 

AN  EXAMPLE  OF  THE  RESISTING  POWER  OP 
SOFT  MATERIALS. 

In  dealing  with  automatic  machinery,  experimenters  have 
often  found  most  surprising  results  in  the  use  of  soft  ma- 
terials, where  harder  ones  have  failed  to  stand  the  racket.  In 
a  recent  article  in  a  contemporary,  for  instance,  was  described 
the  difficulty  experienced  by  a  manufacturer  with  the  feed 
rolls  for  a  wire  drawing  machine.  Although  made  of  the 
best  steel  obtainable,  hardened  and  toughened  to  the  highest 
degree,  these  rolls  still  rapidly  wore  away  under  the  friction 
of  the  stock  they  were  feeding.  The  problem  of  making  dura- 
ble feed  rolls  was  finally  solved  by  making  them  of  annealed 
steel.  When  this  principle  was  discovered  and  applied,  no 
further  difficulty  was  met  with. 

Another  case  illustrating  the  resistance  of  soft  materials 
to  wear  came  to  our  notice  a  few  days  ago.  It  was  an  inci- 
dent of  an  entirely  different  character,  but  illustrates  the 
same  principle.  A  split  box  carrying  the  feed  shaft  on  a  cer- 
tain woodworking  machine  was  too  tight,  so  that  it  caused 
the  bearing  to  heat.  The  operator  inserted  a  slip  of  paper 
under  the  cap  on  one  side.  This  slip  of  paper  was  so  long 
that  it  projected  beyond  the  shaft,  within  the  range  of  a  pro- 
jecting set  screw  in  a  collar  on  the  shaft,  which  struck  it  at 
every  revolution — that  is  to  say,  about  100  or  120  times  per 
minute.  The  set  screw  struck  this  paper  for  practically  a  full 
working  day,  every  working  day  for  seven  years,  without  de- 
stroying the  elasticity  of  the  paper  or  entirely  wearing  it 
away.  The  screw,  meanwhile,  had  been  polished  Bright  and 
perceptibly  worn  by  the  friction  of  the  paper. 
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MACHINERY'S  NEW  OFFICES. 

The  above  illustration  shows  the  twelve-story  building  In 
which  Machinery's  offices  are  now  located,  at  49-55  Lafay- 
ette Street,  corner  of  Leonard,  being  one  block  east  of  Broad- 
way and  four  blocks  north  of  City  Hall  Park.  Lafayette 
Street,  formerly  Elm,  extends  from  Reade  Street  to  Astor 
Place,  and  is  the  route  of  the  Subway  from  Worth  Street  to 
Astor  Place.  It  will  be  noted  that  one  of  the  kiosk  entrances 
to  the  Subway  shows  in  the  accompanying  illustration  at  the 
right  of  the  first  building  beyond,  and  in  the  distance  is  seen 
a  portion  of  the  roof  of  the  magnificent  Hall  of  Records,  re- 
cently completed.  The  new  location  is  one  of  the  most  con- 
venient in  downtown  New  York,  being  near  the  Brooklyn 
Bridge  and  the  Subway,  which  latter  already  gives  quick 
communication  throughout  the  length  of  Manhattan  Island 
and  beyond.  Later  it  will  communicate  directly  with  the 
Brooklyn  Subway,  and  the  great  Hudson  Tunnel  system. 

This  part  of  the  city  is  of  considerable  historic  interest. 
It  is  near  the  site  of  the  old  "Collect,"  a  pond  which  for  a 
brief  time  about  one  hundred  and  thirty  years  ago  was  the 
city's  water  reservoir,  and  later  became  a  dismal  and  danger- 
ous stagnant  pool,  in  which  the  town  people  threw  dead  cats 
and  dogs — and  sometimes  men  as  well.  The  real  estate  with- 
in a  stone  throw's  radius  of  the  site  of  the  old  pond  is  to-day 
valued  far  up  in  the  millions. 

The  building  is  a  good  example  of  modern  skyscraper  con- 
struction, being  fireproof  and  especially  adapted  to  our  re- 
quirements. A  ten-year  lease  has  been  taken  of  the  eighth 
floor,  having  an  area  of  6.500  square  feet,  which  we  hope 
will  accommodate  our  business  for  some  years  to  come,  al- 
though a  continuation  of  its  proportionate  growth  during  the 
past  fifteen  years  may  oblige  us  to  take  additional  space  be- 
fore the  termination  of  our  lease.  The  central  location,  which 
Is  shown  on  the  map  in  the  next  column,  makes  it  convenient 
for  all  our  friends  who  visit  Xew  York  to  call  on  us,  and 
we  extend  to  them  a  cordial  invitation  to  do  so. 


THE  MACHINERY  AND  METAL  CLUB. 

The  demolition  of  the  two  blocks  bounded  by  Cortlandt, 
Dey,  Fulton  and  Church  Streets,  in  the  center  of  the  ma- 
chinery district  of  Xew  York  City,  to  make  room  for  the  Hud- 
son Tunnel  Terminal  Buildings,  dislodged  a  large  number  of 
firms  in  this  trade;  and  on  account  of  the  difficulty  of  obtain- 
ing warerooms.  a  number  of  them  contemplated  moving  up- 
town on  the  theory  that  proximity  to  the  hotels  would  prove 
a  convenience  to  visiting  buyers.  The  fact  that  a  move  of 
this  kind  would  result  in  spreading  the  trade  over  a  wide  area 
was  lost  sight  of. 

The  great  advantage  to  the  machinery  trade  of  continuing 
in  its  present  central  location,  which  can  be  quickly  reached 
from  every  point,  was  at  once  seen  by  Mr.  Francis  H.  Still- 
man,  president  of  the  Watson-Stillman  Company,  who  set 
about  the  organization  of  a  Machinery  and  Metal  Club  that 
would  both  fill  an  existing  want  and  help  to  insure  the  con- 
tinuation of  those  trades  in  their  present  location.  In 
response  to  a  circular  letter  sent  out  bj'  Mr.  Stillman  a  large 
meeting  of  those  interested  was  held  early  last  month,  and  an 
organization  committee  appointed  to  take  the  necessary  steps 
for  the  formation  of  the  club,  the  success  of  which  appears  to 
be  assured,  as  more  than  four  hundred  applications  have  been 
received  by  Mr.  Stillman  alone,  which  number  does  not  include 
other  names  received  by  members  of  the  committee.  An 
option  has  been  secured  on  two  floors  of  the  Fulton  Building, 


A. — MACHINERY'S  new  office.  B.— Hudson  Tunnel  Terminal  Building. 
C. — Subway  Foot-path  under  Dey  Street.  D.— Hudson  &  Manhattan  R.  R.  Co.'s 
Twin  Tunnels.  E.— Approach  to  the  new  East  River  (WilUamsburgr)  Bridge- 
F. — Approach  to  Manhattan  Bridge,  now  building. 

one  of  the  buildings  forming  the  great  terminal  property  which 
will  be  practically  the  center  of  the  Subway  and  tunnel  sys- 
tem of  New  York  and  vicinity.  The  map  on  this  page  shows 
at  a  glance  the  convenience  of  the  location  and  its  accessi- 
bility to  various  points  in  and  near  New  York. 

In  connection  with  this  movement,  Mr.  Stillman  has  also  in 
mind  the  erection  of  extensive  warehouses  at  the  Jersey  City 
end  of  the  tunnel,  which  will  be  but  a  few  minutes  from  the 
Terminal  buildings,  and  which  will  afford  ample  storage  and 
show  room  facilities  at  a  far  lower  rental  than  can  be  obtained 
on  Manhattan  Island. 

A  good  mechanic  will  not  use  a  hammer  and  set  to  tighten 
or  loosen  a  nut,  but  it  would  be  a  very  poor  mechanic  who 
would  not  know  enough  to  use  this  handy  expedient  in  an 
emergency  if  a  wrench  were  not  at  hand. 
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METHOD  OP  REPAIRING  TWIST  DRILLS  WITH 
BROKEN  TANGS. 
The  object  of  the  accompanying  cuts  is  to  show  how  I  pro- 
pose to  get  out  of  doing  one  of  the  most  unwelcome  jobs  as 
it  is  usually  done  by  substituting  a  method  which  will  not 
only  save  the  necessity  of  turning  up  the  shanks  of  this  pile 
of  drills,  but  which  will  prevent  a  similar  pile  from  ever 
being  sent  into  the  tool-room  for  shank  repairs  again.  To 
the  right  in  the  cut,  Fig.  1,  will  be  noticed  sockets  or  collets 
having    been   made    with   a   flat    section    running   the    entire 


Fig.  1,    CoUecao 

length  of  the  taper  hole.  A  corresponding  flat  is  made  on  the 
shank  of  the  drill.  I  have  demonstrated  by  actual  test  that 
the  drill  will  break  before  allowing  the  shank  to  twist.  The 
manner  in  which  these  collets  are  made  may  give  some  sensi- 
tive tool-room  autocrats  a  shock,  but  nevertheless  excellent 
results  can  be  obtained  by  the  method  adopted. 

First,  take  a  bar  of  machine  steel  about  3/16  inch  larger 
than  the  large  end  of  the  collets  to  be  made.  If  you  can  do 
this  job  in  a  turret  lathe,  so  much  the  better;  If  not,  cut  up 
the  bar  in  lengths  to  suit  the  collets  being  made,  drill  a  hole 


Pig.  2.    Device  for  Milling  Flat  on  Taper  Shanks. 

In  the  blanks  about  %  inch  deeper  than  the  length  of  taper 
shank  of  the  drills,  and  1/32  inch  larger  than  small  end  of 
the  drill  shank.  Then  make  the  two  taper  drifts  shown  in 
Fig.  1.  One  should  be  smaller  than  the  drill  shank  and  have 
a  less  steep  taper;  the  second  one  should  be  made  the  same 
size  and  taper  as  the  drill  shank  for  which  the  collet  is  to 
be  used.  Heat  the  blank  and  drive  in  the  first  drift,  and 
use  the  flattener  to  form  the  flat  section.  Then  remove  the 
drift,  reheat  the  blank,  and  drive  in  number  two  drift  up  to 
the  shoulder,  using  the  flattener  again  to  complete  the  forma- 
tion of  the  flat  section  of  the  hole.  If  ordinary  care  is  exer- 
cised by  the  toolsmith  an  excellent  job  can  be  made.     After 


the  hole  has  been  polished  up,  and  the  outside  of  the  blank 
turned,  it  will  keep  some  men  guessing  as  to  how  it  was  made. 
The  blanks  are  now  turned  up  on  the  special  arbor  shown. 
The  nut  is  used  to  take  them  off  the  arbor  after  having  turned 
them. 

Fig.  2  shows  a  milling  flxture  used  for  milling  the  flats  on 
the  drill  shanks,  three  or  more  at  a  time,  which  scarcely  re- 
quires any  explanation.  The  taper  holes  are  made  to  suit  the 
various  sizes  of  drill  shanks,  and  afterward  cut  away  to  al- 
low the  shanks  to  project  the  amount  it  is  desired  to  mill  off. 
r  have  found  that  for  number  one  Morse  taper  shank  a  5/16- 
inch  wide  flat  at  the  large  end  is  about  right;  for  number  two 
taper  shank,  7/16  inch,  and  for  number  three  taper  shank 
9/16  inch  wide  flat  is  correct.  By  starting  the  milling  cutter 
at  the  large  end  and  feeding  toward  the  small  end,  this  fixture 
works  very  successfully,  and  I  have  had  all  the  drills  in  the 
shop  milled  for  these  sockets,  so  that  I  believe  there  will  be 
no  more  broken  drill  shanks  to  repair  here.  I  would  specially 
recommend  these  sockets  to  be  used  where  drilling  is  being 
done  with  air  motors,  as  my  experience  is  that  far  more  tangs 
are  twisted  off  in  air  motors  than  in  machines.        Observer. 


SPRING  COLLET  FOR  HOLDING  WORK  BY 

THE  INSIDE. 
The  accompanying  cuts  show  a  spring  collet  which  I  have 
made  and  used  in  reboring  brass  bushings  which  have  been 
pressed  into  a  casehardened  clutch.  Part  A,  Fig.  1,  is  the 
clutch  and  B  the  bushing.  The  clutches  are  made  of  machine 
Eteel,  and  are  a  combination  roller  ratchet  and  clutch.  The 
section  at  C  shows  the  roller  race.     Now  we  find  that  after 
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chinery^.F, 

Fig.  2.  Slits  Cut 
in  End  of  Collet  to 
produce  Spring 
Action. 

casehardening,  the  clutches  change  their  shape  considerably, 
some  more  than  others.  The  roller  races,  though  bored  very 
accurately  to  plug  gage,  vary  in  size  after  hardening,  from 
0.002  to  0.012  inch  in  diameter.  Nor  does  the  bore  of  the 
clutch  into  which  the  brass  bushing  is  to  be  pressed  remain 
true  with  the  roller  race,  which  is  important,  as  it  should  be 
as  near  right  as  possible. 

The  company  does  not  care  to  spend  the  extra  time  and 
money  that  it  would  cost  to  grind  the  bore  and  roller  race  to 
exact  diameters,  true  with  each  other,  so  we  rebore  the  bush- 
ings after  they  have  been  pressed  into  the  clutches,  using  the 
collet  shown  in  the  sketch  to  hold  the  clutches  during  the 
operation.  The  variation  in  diameter  of  the  roller  race,  as 
stated  above,  prevents  our  using  a  solid  plug  for  locating  the 
clutch,  but  the  variations  do  not  injure  the  clutch,  it  being 
important  only  that  the  roller  race  should  be  concentric  with 
the  bore  of  the  brass  bushing,  which  is  the  bearing.  We 
have  found  our  method  very  satisfactory,  as  no  time  is  lost 
in  chucking.  We  move  the  taper  plug  D  in  or  out  by  means 
of  the  screw  E.  This  takes  up  the  variation  in  the  diameter 
of  the  bore  of  the  roller  race  and  holds  the  piece  securely 
with  very  little  pressure,  and  after  the  bushings  are  rebored, 
they  are  found  to  be  very  nearly  true  with  the  roller  race. 
In  boring  the  bushings,  after  the  boring  tool  is  once  set  to 
bore  the  hole  to  proper  size,  the  gib  is  tightened  on  the  cross 
carriage  and  a  great  many  are  bored  without  changing  the 
tool.  The  bushings  are  bored  to  a  running  fit.  They  are  fin- 
ished all  over  before  pressing  into  the  clutch,  except  the  bore, 
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which  is  left  about  0.010  inch  large  to  allow  tor  reboring.  I 
hardly  think  the  jig  needs  much  explanation  as  it  is  shown 
quite  plainly  in  the  sketch.  The  plug  D  is  a  close  fit  in  the 
body  of  the  jig  at  F,  and  G  represents  a  coil  spring.  The 
horizontal  lines  in  Fig.  2  represent  the  slots  sawed  with  a 
hacksaw.  R.  B.  C.-iSEY. 

Schenectady,  N.  Y.  

GUIDE  STRIP  FOR  DRA^WING  BOARD. 

A  great  many  draftsmen  are  quite  frequently  troubled  by 
lines  drawn  with  a  T-square  not  being  parallel  with  each 
other  at  different  points  of  the  drawing  board.     This  is  in- 


Guide  Strip  for  Drawings  Board. 

variably  due  to  the  fact  that  the  edge  of  the  drawing  board 
is  seldom  true.  This  trouble  may  be  easily  overcome  by  the 
application  of  the  T-square  guide  shown  in  the  cut.  The  left- 
hand  side  of  the  drawing  board  is  cut  out  5-16  inch  deep  by 
1%  inch  wide,  the  full  width  of  the  board,  and  a  bar  of  steel 
";  inch  by  1%  inch,  length  to  suit,  is  inserted;  the  latter 
is  secured  by  four  screws,  the  holes  for  the  screws  being 
oblong  to  allow  for  any  expansion  or  contraction  of  the  draw- 


Fig.  1.    Die  for  Outside  of  Blank. 

ing  board.  This  guide,  projecting  %  inch  from  the  edge  of 
the  board,  gives  a  smooth  surface  for  the  T-square  head  and 
projecting  1-16  inch  above  the  board,  as  shown,  tends  to  keep 
the  T-square  blade  just  enough  above  the  paper  to  keep  the 
drawing  paper,  which  is  very  often  soiled  by  the  shifting  of 
the  T-square,  reasonably  clean.  Parallel  lines  at  all  points  on 
the  board  are  insured  by  the  application  of  this  guide. 
Meadville,  Pa.  J.  C.  Hassett. 


SECTIONAL  PUNCHES  AND  DIES. 

The  punches  and  dies  in  Figs.  1,  2,  3,  and  4  were  made  for 
producing  the  punching  Fig.  5,  in  two  operations,  and  illus- 
trate to  some  extent  sectional  die  making.  As  a  perfect 
punching  was  required  in  regard  to  the  inside  and  outside 
diameters,  the  design  shown  was  adopted,  which  proved  to  be 
all  that  could  be  desired  as  to  accuracy  and  cost  of  making, 
particularly  when  compared  to  previous  methods  and  results. 
In  making  the  punch  and  die  for  the  first  operation.  Figs.  1 
and  3,  the  punch  was  made  first.  B  is  the  punch  proper,  and 
C  Is  the  holder  which  is  made  of  cast  iron.  The  punch  was 
hardened  and  screwed  and  doweled  to  the  holder  before  grind- 
ing the  outside  diameter  to  the  correct  size.  Then  the  die 
was  machined,  and  after  hardening  ground  to  fit  the  diameter 
of  the  punch.  The  sections  A  and  A'  were  then  fitted  to  the 
die  and  fastened  with  the  screws  and  dowel  pins  as  shown, 
and  sheared  with  the  punch.  As  the  sections  A  and  A'  were 
small,  they  did  not  alter  any  in  hardening. 

For  the  second  operation,  the  punch  and  die.  Figs.  2  and  4, 
were  made  in  the  same  way,  that  is,  the  punch  was  hardened 
and  ground  on  the  diameter  D,  and  the  die  ground  at  E  to  fit 
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Fig.  2.    Die  for  In.side  Shape  and  Holes. 

diameter  D.  The  sections  F  and  F'  were  then  machined  in  the 
proper  way  and  sheared  by  the  punch.  In  hardening  the  sec- 
tions F  and  F'  one  of  them  altered  so  much  at  a  that  it  had  to 
be  discarded  and  another  made.  This  could  have  happened 
had  the  die  been  made  solid,  which  would  have  condemned  the 
whole  die,  and  a  new  die  would  have  had  to  be  made.  The 
rest  of  the  design  is  readily  understood  by  referring  to  cuts 
Fig.  1.  where  S  is  the  stripper,  and  Fig.  4,  where  the  stripper 
is  on  the  punch,  the  blank  being  placed  on  the  die  guided  by 
strips  G  G'.  A.  C.  L. 


DOES  A  TECHNICAL  EDUCATION  PAY? 

Your  readers  may  remember  that  an  ai'ticle.  "On  the  Object 
of  Technical  Training,"  was  published  in  the  February  issue. 
This  article  brought  forth  a  letter  from  a  young  man,  a  stu- 
dent at  one  of  the  larger  technical  colleges,  and  a  man  abso- 
lutely a  stranger  to  me.  From  this  letter  I  make  a  few  ex- 
tracts with  his  permission: 

"My  case  is  a  typical  one.  I  carried  papers  and  swept  in 
the  liigh  school  and  have  waited  on  table,  washed  dishes, 
pulled  weeds  and  worked  in  our  library  to  keep  myself  in  an 
engineering  school.  I  read  everything  I  can  relative  to  engi- 
neering education  and  its  faults,  the  outlook  as  portrayed  by 
the  engineering  press  throughout  the  country  is  indeed  not 
very  encouraging.  ...  If  our  severe  critics  could  see  the 
hardships  that  some  of  the  boys  put  up  with — how  they  deny 
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themselves  sleep,  recreation,  good  health  and  even  live  on  two 
meals,  they  would  be  a  little  kindlier  In  their  criticisms." 

This  boy's  picture  of  his  life  is  not  an  unusual  one;  there 
are  great  numbers  of  boys  who  are  wholly  or  partially  earn- 
ing their  way  through  colleges.  Does  It  pay?  Is  it  worth 
the  sacrifice?  The  question  of  whether  technical  colleges 
ought  to  make  changes  In  their  work  does  not  affect  this 
case;  the  only  thing  to  be  considered  is  whether  taken  as 
they  are,  they  do  a  young  man  enough  good  to  pay.  From 
a  money  point  of  view  there  is  not  much  room  for  doubt 
that  these  chaps  almost  invariably  do  well  after  they  have 
been  out  a  few  years.  During  the  first  two  or  three  years 
after  graduation  is  the  time  when  we  hear  the  most  criti- 
cism. After  that  they  lose  in  a  way  their  individuality  as 
college  men  and  take  their  stand  among  men  purely  on  their 
own  merits.  It  is  only  after  they  have  made  this  change 
that  their  employers  entrust  to  them  work  of  sufficient  im- 
portance, so  that  they  can  really  use  the  education  they  have 
received.  Before  that  time  they  are  really  again  freshmen 
in  the  school  of  life,  and  must  expect  to  be  hazed  more  or 
less  in  the  same  way  that  they  were  when  they  were  fresh- 
men in  college.  When  you  run  across  a  man  in  the  shops, 
or  on  the  road  or  in  any  engineering  work  after  he  is  30  or  35 


ideas,  from  books  at  least.  The  man  in  the  shop  who  wakes 
up  to  the  situation  and  begins  to  study  from  books  is  usually 
at  least  25  years  old  when  he  does  it.  He  has  lost  his  power 
to  study  easily,  and  he  is  in  too  much  of  a  hurry  to  get  to 
something,  the  use  for  which  he  can  see,  to  spend  much  time 
on  preliminaries  and  fundamental  work.  The  college  boy  has 
this  advantage,  that  in  order  to  stay  in  school  at  all,  he 
must  go  through  that  preliminary  drudgery  whether  he  will 
or  not.  He  comes  out  with  a  mind  trained  to  look  at  prob- 
lems in  a  logical  way,  but  without  the  ability  to  take  short 
cuts  in  the  solution  of  problems  which  have  been  of  everyday 
occurrence  to  the  shop  man.  The  chances  of  a  given  boy  of  18 
years  amounting  to  anything  in  an  engineering  way  are  better 
by  the  school  method  than  the  shop  method  to-day  (the  writer 
believes  that  the  shop  method  is  susceptible  of  such  great 
improvement  as  to  at  least  equalize  the  two,  but  that  is 
apart  from  this  discussion).  The  boy  may  do  just  as  well  by 
the  shop  method,  but  it  depends  more  on  himself  than  in  the 
school.  The  fact  that  in  a  school  he  is  associated  with  other 
learners  and  with  men  whose  business  it  is  to  teach,  and 
where  he  has  constant  incentive  to  study,  is  very  different 
from  shop  associations  where  there  is  every  incentive  to  let 
his  study  go.  If  some  technical  school  could  make  arrange- 
ments with  some  manufacturers  or  en- 
gineers to  take  their  product  and  work 
them  hard  and  hide  them  away  for  two 
or  three  years  and  only  let  them  out 
and  give  them  their  degree  at  the  end 
of  their  practical  course,  then  the 
reputation  of  that  school  might  grow, 
but  it  would  serve  no  practical  pur- 
.  pose  better  than  the  present  system. 
It  would  simply  do  away  with  the 
chance  which  so-called  "practical  men" 
have  of  making  fun  of  the  green  tech- 
nical graduate,  because  he  would  be 
kept  in  a  dry  kiln  to  season  for  a  year 
or  so,  instead  of  being  stacked  out  in 
the  open  where  everyone  could  see  the 
sap  ooze  out. 


Pig.  3 


ch  for  Punching  Outside  of  Blank. 


Fig.  4.    Punch  for  Inside  Shape  and  Holes. 


Pig.  5.    Finished  Punching. 


years  old,  it  is  hard  to  guess  whether  he  came  up  to  his  job 
through  the  shop  or  from  an  engineering  school.  If  that  is 
so,  then  why  is  it  any  better  for  a  boy  to  go  through  a  college 
rather  than  through  the  shop?  My  answer  is  just  this:  The 
college  road  is  shorter  and  is  more  likely,  using  the  same 
raw  material,  to  succeed.  The  shop  educated  boy  learns  cer- 
tain things  regarding  actual  work,  use  of  tools,  handling 
work,  etc.,  better  and  more  thoroughly  than  the  graduate. 
But  if  he  learns  anything  of  mathematics,  of  drawing,  of  de- 
sign, he  does  it  at  a  sacrifice  of  time  and  strength  at  least 
equal  to  that  which  the  college  boy  without  money  may  make. 
He  must  learn  at  night  and  without  a  teacher  at  his  elbow. 
He  cannot  have  the  advantages  of  a  laboratory,  and  that  is  a 
serious  drawback,  but  he  must  dig  out  a  great  deal  for  him- 
self, which  is  an  advantage.  Again,  as  a  matter  of  fact,  young 
men  18  years  to  21  years  old — the  time  when  most  boys  are 
in  school  or  are  apprentices — are  at  the  age  when  their  minds 
are  most  receptive  of  new  facts,  yet  are  at  the  age  when  they 
will   not  voluntarily   make   the   effort  to   reach   out   for  new 


One  other  word  to  any  young  men  who  are  making  sacri- 
fices to  get  their  education.  You  cannot  get  anything  in  this 
world  without  making  sacrifices.  When  you  get  rich  you 
have  got  to  keep  straight.  You  have  to  remember  that  you 
are  up  where  everyone  can  see  you.  You  are  not  independent. 
You  cannot  be.  It  is  just  as  hard  to  do  things  that  you  do 
not  want  to  just  because  it  will  make  talk  if  you  do,  as  it 
is  to  go  hungry.  When  you  have  the  money  to  buy  privi- 
leges which  the  law  says  you  shall  not  have,  it  is  no  easier 
to  obey  the  law  than  it  is  to  go  without  sleep.  You  are  going 
to  have  just  about  so  hard  a  time  just  so  long  as  you  live. 
By-and-by  you  will  get  used  to  it  and  will  appreciate  any 
little  let-ups  that  fortune  may  give  you,  and  when  things  are 
going  hard  you  may  be  thankful  that  there  is  such  a  thing 
as  work  in  which  you  may  lose  yourself,  and  when  things 
are  bright,  be  thankful  that  there  is  work  which  must  be 
done  to  keep  you  from  having  idle  time  to  put  you  to  your 
wits'  end  for  something  to  do  for  amusement. 

ENTBorr. 
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A  MUSICAL  JOB. 
Once  I  was  "holding  down  a  job"  in  a  little  repair  shop, 
where  I  was  everything  from  a  casting  cleaner  to  toolmaker. 
A  chap  brought  in  a  mandolin  one  day,  and  said  that  the 
frets  were  too  high.  He  had  been  filing  them  one  by  one,  but 
could  not  get  them  level.  As  soon  as  he  got  one  lower  than 
the  next,  the  thing  would  sound  like  "The  Call  of  the  Wild" 
or  anything  but  the  note  desired.  The  boss  told  me  to  "see 
what  I  could  do."  I  looked  it  over  and  told  the  chap  I  would 
do  it  in  two  hours,  which  meant  $1.50  to  him.  He  appeared 
to  want  to  hang  around  and  see  how  I  went  at  it,  but  I  had 
an  idea  and  didn't  want  to  be  bothered  by  too  many  sugges- 


Planing  Mandolin  Frets. 

tions.  so  I  told  him  I  would  not  be  able  to  start  for  some 
time,  and  he  went  off  with  the  intention  of  returning  before 
I  began.  As  soon  as  he  was  out  of  the  door  I  measured  the 
fingerboard  and  found  that  it  was  9%  inches,  or  3  inches  too 
long  for  the  small  old  shaper,  so  I  clamped  it  on  a  6-foot 
planer  with  wooden  straps  and  layers  of  cotton  waste,  and  in 
fifteen  minutes  I  had  a  couple  of  fine  cuts  across  the  brass 
frets  and  the  job  was  finished  with  a  few  strokes  of  a  fine 
file  on  the  edges,  rounding  them  to  avoid  taking  chunks  of 
meat  out  of  the  player's  fingers  when  he  surpassed  himself 
in  the  flights  of  harmony. 

Our  customer  was  much  surprised  when  he  returned  to  find 
his  instrument  lying  finished  on  the  bench,  and  after  "string- 
ing it  up"  he  gave  us  a  couple  of  jigs,  and  appeared  satisfied 
with  the  result.  He  wanted  to  know  how  it  was  done,  but  I 
evaded  answering,  fearing  he  might  imagine  I  had  injured 
the  frail  instrument  by  clamping  it,  although  I  had  not  used  a 
wrench  with  a  4-foot  pipe  on  the  handle.  Next  day  Jimmy, 
an  apprentice,  informed  me  that  he  had  told  the  chap  I  had 
"bitten"  off  the  desired  amount.  Although  I  scarcely  think 
this  was  swallowed,  nevertheless  there  doubtless  hangs  a  cloud 
of  mystery  around  the  fingerboard  of  that  instrument. 

W.  L.  McL. 


AN  INGENIOUS  APPRENTICE. 

In  a  small  shop  in  a  city  in  southern  Pennsylvania,  there 
worked  a  lad  of  about  sixteen  years  of  age.  The  line  of  work 
carried  on  in  this  shop  was  rather  general  in  its  character, 
including  the  manufacture  of  steam  engines,  pumps,  boilers, 
etc.  This  was  no  unusual  state  of  affairs,  however,  in  the 
latter  part  of  the  sixties,  as  almost  every  shop  was  more  or 
less  of  a  general   repair  and  job  shop. 

A  man  came  to  the  shop  one  day  and  asked  to  have  a  num- 
ber of  egg-shaped  weights  made,  to  be  cast  of  cast-iron  and 
to  weigh  exactly  12  pounds.  The  owner  and  foreman  of  the 
shop  was  somewhat  at  a  loss  as  to  how  he  should  go  about 
making  a  pattern  for  the  job.  His  knowledge  of  higher  mathe- 
matics did  not  permit  him  to  make  "any  accurate  calculations." 
During  the  day,  he  spoke  to  Frank,  our  young  apprentice,  of 
the  job  and  asked  him  what  he  thought  of  it.  Heretofore,  he 
had  seen  that  the  lad  possessed  some  genius  and  he  deter- 
mined to  try  him  again.  He  said,  "Prank,  I  would  like  to 
have  you  make  the  pattern  for  that  job,  if  you  can."  The  lad 
only  said,  "Well,  Mr.  Johnson,  I  can  try."  Then  Mr.  Johnson 
turned  and  walked  away  leaving  Frank  to  himself.  The  boy 
looked  at  the  order  as  to  what  was  required  and  sat  down  and 
studied  the  proposition  over.  After  a  few  minutes'  delibera- 
tion, Frank  set  to  work.  He  constructed  a  box  4  inches  by  4 
inches  by  3  inches  inside  dimensions.  This  he  filled  with 
moulder's  clay,  having  just  48  cubic  inches  of  clay,  and  started 


the  shaping  of  the  clay  into  an  egg.  Having  carefully  shaped 
the  clay  until  it  was  about  the  desired  shape,  he  put  it  in  the 
coke  oven  and  baked  it.  After  the  egg  was  baked,  he  took  it 
to  the  pattern  shop  and  proceeded  to  turn  up  his  pattern  us- 
ing his  clay  egg  as  a  guide.  Carefully  calipering  the  pattern 
and  being  sure  that  it  was  a  true  duplicate  of  his  clay  egg,  he 
sent  it  to  the  foundry.  A  casting  was  made  that  afternoon, 
and  on  its  being  dumped  and  cleaned  up,  it  was  found  to  tip 
the  scales  at  exactly  12  pounds,  the  desired  weight. 

On  seeing  the  casting  made  as  required,  Mr.  Johnsons 
curiosity  got  slightly  the  better  of  him  and  he  asked  Frank 
just  how  he  did  the  trick,  and  he  had  the  whole  thing  care- 
fully explained  to  him.  The  apprentice  assumed  that  by 
taking  the  weight  of  cast  iron  to  be  0.25  pound  instead  of 
0.261  pound  per  cubic  inch,  he  would  have  sufficient  bulk  of 
clay  to  allow  for  shrinkage  in  drying  or  baking  the  clay,  and 
also  for  shrinkage  in  the  casting.  His  assumption  was  only 
arbitrary,  but  it  happened  to  work  out  all  right,  and  that 
was  all  that  was  to  be  desired. 

As  a  consequence,  it  so  happened  that  before  this  lad  had 
finished  his  actual  apprenticeship,  he  was  placed  in  charge  of 
the  machine  shop.  The  true  genius  of  the  boy  was  early 
recognized  and  to-day  Frank  holds  quite  a  responsible  posi- 
tion as  designer.  J.  J.  Jenkins. 


COMPOUNDING  AN  AIR  DRILL. 

We  had  some  2  15-16  holes  to  drill  in  an  inch-and-a-half 
slab,  and  as  it  was  a  repair  job  the  work  had  to  be  done  in 
place,  using  an  air  drill.  We  started  in  one  Sunday  morning 
with  the  largest  air  drill  obtainable,  which  was  intended  to 
drill  l%^inch  holes  at  the  maximum.  And  that  drill  didn't 
allow  the  original  intentions  of  its  designer  to  be  perverted, 
either.  To  begin  with,  the  throttle  was  out  of  order,  and  we 
could  neither  start  nor  stop  it  except  from  the  valve  at  the 
air  plug,  way  across  the  mill;  when  the  man  at  the  drill  and 
the  man  at  the  valve  finally  got  the  word  together,  it  started 
off  nicely  for  a  few  minutes,  until  the  overload  became  too 
great;  then  there  was  a  short  imitation  of  an  automobile 
going  up  hill,  and  silence,  with  an  accompanying  lack  of  rota- 
tion on  the  part  of  the-  drill.  The  boss  looked  it  up  and 
decided  it  would  have  to  go  to  the  shop  for  repairs;  by  the 
time  he  got  a  ratchet  and  half  a  dozen  "Hunkies"  on  the  job 
it  was  5:30,  and  we  went  home. 

By  the  next  Sunday  (the  only  day  in  the  week  that  the  mill 
shut  down)  we  had  rigged  up  two  air  drills  as  shown  in  the 
sketch,  gearing  them  together;  this  was  done  by  keying  two 
gears,  in  the  ratio  of  three  to  one,  on  the  drill  sockets,  with  a 
steel  plate  on  each  side  of  the  gears  to  keep  the  proper  center 
distance  and  bind  the  tools  together.     The  main  air  drill,  that 


Compounding  an  Air  DriU. 

is,  the  one  in  line  with  the  drill  itself,  was  held  in  place  by 
an  "old  man"  and  fed  in  the  ordinary  way;  the  other,  the 
upper  one  in  the  sketch,  was  iashed  to  the  first  with  ropes, 
twisted  tight  in  order  to  get  the  necessary  pull.  Half-inch 
holes  were  first  made  in  the  slab  with  a  single  drill,  and  the 
new  apparatus  put  into  commission.  After  a  little  experi- 
menting it  took  hold  and  put  those  2  15-16  holes  through  just 
like  an  up-to-date  radial  would  have  done  it  in  the  shop. 

Of  course  the  full  power  was  not  gotten  out  of  the  direct- 
working  air  drill,  as  it  could  not  work  up  to  the  limit  of  its 
speed:  but  the  work  was  done,  and  that  was  all  we  eared 
about.  Bessemeb. 


May,  1907. 


MACHINERY. 


517 


SCALE  OF  CHORDS. 

The  accompanying  cut  shows  a  handy  and  accurate  scale 
for  laying  out  and  determining  the  size  ot  angles.  It  is 
made  so  that  in  a  circle  with  a  radius  equal  to  the  distance 
0  to  60  on  the  scale,  the  distance  from  0  is  the  chord  for  the 
equivalent  angle.     If  a  is  the  angle  in  degrees,  the  chord  = 


2  sin 


If  the  radius  is  considered  to  be  the  unit  of  length. 


This  is  Ihe  formula  by  which  the  scale  was  constructed.    The 
me:hod  of  using  the  scale  is  as  follows: 

Take  0 — 60  as  radius  and  describe  an  arc;  then  draw  a  line 
from  the  center  to  any  point  on  the  arc.  With  a  compass 
set  to  the  proper  figure  on  the  scale,  and  with  the  point  of 


To  show  that  I  am  not  prejudiced  in  this  matter  by  a  ten- 
dency to  class  myself  with  those  ideal  designers  who  can  work 
out  a  design  automatically,  by  pressing  the  proper  keys  and 
turning  the  crark,  1  will  relate  a  little  incident  that  occurred 
when  I  was  engaged  in  the  design  of  a  certain  automatic  ma- 
chine which  dealt  with  materials  whose  characteristics  were 
unfamiliar  to  me.  The  case  is,  in  a  way,  parallel  to  that 
which  Entropy  mentions. 

The  machine  in  question  had,  as  one  of  its  -functions,  the 
gluing  together  of  two  pieces  of  cardboard.  To  apply  the  glue, 
the  cardboard  was  carried  along  tangent  to  the  rim  of  a  nar- 
row wheel  or  disk,  which  revolved  in  a  pot  of  heated  glue. 
The  cardboard  thus  took  off  from  the  wheel  a  band  of  glue 
of   the  required  width.     This  glue,   however,   acted  about  as 
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Fig.  1.    Scale 

intersection  of  the  radius  with  the  arc  as  a  center  describe 
another  arc  which  will  intersect  the  first.  From  the  point  ot 
intersection  draw  a  line  to  the  center.  The  angle  between 
the  two  radii  will  be  the  required  angle.  To  find  the  number 
of  degrees  in  a  given  angle  draw  an  arc  as  described  above, 
using  the  vertex  as  a  center,  and  with  the  scale  measure  the 
distance  between  the  two  points  of  intersection,  prolonging 
the  sides  of  the  angle  if  necessary  to  intersect  the  arc. 

Holyoke,  Mass.  F.  E.  Pettebsson. 

[This  is  a  good  example  of  the  way  old  ideas  sometimes 
turn  up  in  new  form  The  scheme,  of  course,  constitutes  a 
scale  of  chords,  a  draftsman's  tool  which  formerly  had  a 
much  greater  use  than  now  when  it  is  largely  displaced  by 
the  more  convenient  protractor.  The  following  method  for 
making  a  scale  of  chords  is  copied  verbatim  from  an  elemen- 
tary work  on  surveying  (Davies),  published  in  1834: 


Fig.  2.    Laying  Out  a  Scale  of  Cbords. 

"If,  with  any  radius,  as  A  C,  we  describe  the  quadrant  C  D, 
and  then  divide  it  into  90  equal  parts,  each  part  is  called  a 
degree.  Through  C  and  each  point  of  division  let  a  chord  be 
drawn,  and  let  the  lengths  of  these  chords  be  accurately  laid 
oft  on  a  scale;  such  a  scale  is  called  a  scale  of  chords.  In  the 
figure  the  chords  are  drawn  for  every  10  degrees." — Editob.] 


AN  ANSWER  TO  ENTROPY. 

Entropy's  criticism,  in  the  April  issue,  of  your  editorial  on 
"Principles  ot  Rational  Design,"  is  very  well  written  and  sug- 
gestive, but  the  sentiments  he  gives  voice  to  remind  one 
strongly  of  the  complaint  of  the  youth  who  hated  to  wash  his 
face  because  it  got  dirty  again  so  quickly.  Because  the  ideal  is 
unattainable,  does  Entropy  wish  us  to  cease  our  struggle  for 
it?  A  near  approach  to  the  ideal  is  not  quite  so  unattainable 
as  he  would  have  us  believe.  Without  doubt  the  designer  re- 
ferred to  in  your  editorial  was  thinking  principally  of  machine 
tools  when  he  spoke,  in  which  the  conditions  governing'  de- 
sign are  as  well  known  and  as  fully  recorded,  probably,  as  in 
any  other  line  of  machinery.  As  a  protest  against  careless 
designing  and  slovenly  neglect  of  recorded  information,  the 
editorial  was  timely,  as  any  one  having  experience  with  the 
usual  drafting-room  methods  can  testify. 


of  Chords. 

glue  might  be  expected  to  act  under  the  circumstances.  'When 
the  card  left  the  wheel  the  glue  did  not  immediately  separate, 
but  strung  out  into  a  fine  thread  or  "whisker"  as  we  used 
to  call  it.  These  "whiskers"  floated  along  through  the  air 
until  they  met  a  cross  bar  of  the  machine,  where  they  con- 
gregated, and  in  the  course  of  time  formed  a  full  beard  as  it 
were,  with  "side  taps"  too,  if  left  to  themselves  too  long.  The 
machine  was,  in  fact,  continually  mussed  up  and  clogged  up 
from  end  to  end  with  this  sticky,  semi-solid  glue. 

We  at  once  began  to  worry  over  the  problem  of  preventing 
this  trouble.  Finally  we  hit  on  a  scheme  of  placing  a  roller 
just  under  the  card  as  it  left  the  wheel  and  almost  touching 
it.  This  roller  was  revolved  at  a  high  rate  of  speed  in  a  di- 
rection opposite  to  that  at  which  the  card  was  traveling,  and 
in  a  very  satisfactory  fashion  pulled  the  whiskers  out  by  the 
roots  before  they  had  time  to  grow  to  any  size.  So  we  solved 
this  difficulty — but  were  met  with  another  one.  How  were  we 
to  remove  from  the  roll  the  glue  thus  wound  up  upon  it? 
After  thinking  the  matter  over  without  sleep  or  food  for  five 
nights  and  two  days,  we  hit  on  the  plan  of  putting  a  scraper 
close  to  the  roll,  and  on  this  the  glue  was  collected  before 
it  had  time  to  freeze  solid.  Eureka!  It  worked!  The  in- 
ventor and  I  shook  hands  with  each  other  and  decided  that 
the  question  was  solved.  A  freckle-faced  apprentice  boy  who 
was  standing  by,  however,  asked  how  we  were  going  to  get 
the  glue  off  the  scraper.  Our  crests  fell  at  once,  and  we  re- 
tired to  meditate  on  this  new  problem. 

Leaving  the  inventor  and  designers  with  their  troubles, 
let  us  follow  the  apprentice  for  a  while.  He  strayed  out  to 
the  dump  at  the  back  of  the  shop,  selected  a  properly  propor- 
tioned and  well  preserved  tomato  can,  and  punched  a  small 
hole  in  its  bottom.  This  he  plugged  with  wood,  leaving  just 
room  enough  for  water  to  come  out  a  drop  at  a  time,  semi- 
occasionally.  The  boy  next  hung  this  over  the  scraper  which 
collected  the  glue  from  the  roll,  which  collected  the  whiskers 
from  the  card,  which  took  the  glue  from  the  wheel,  which 
brought  it  from  the  glue  pot;  then  he  started  the  machine  up. 
The  wheel  took  the  glue  up.  and  applied  it  to  the  card,  the 
roll  removed  the  incipient  whiskers  and  transferred  them  to 
the  scraper,  and  the  water,  dropping  gently  and  unostenta- 
tiously on  the  scraper,  dissolved  the  glue  as  fast  as  it  accumu- 
lated and  allowed  it  to  drop  back  again  into  the  pot.  And 
thus  was  the  problem  solved.  R.  e.  F. 


INSERTED  BLADE  TURRET  TOOLS. 

With  the  advent  of  high  speed  steel  comes  the  necessity  of 
making  tools  with  inserted  blades,  owing  to  the  high  price  of 
high  speed  steel.  In  the  illustrations  are  shown  some  of  these 
tools  which  have  been  used  with  great  success.  In  making 
tools  of  this  description  it  is  always  best,  except  in  large 
sizes,  to  make  them  of  tool  steel,  as  they  have  to  stand  for 
hard  usage.  The  cost  of  making  is  a  little  more,  but  is  offset 
by  the  length  of  time  they  will  last.  Another  advantage  which 
is  deliberately  ignored  by  many,  is  in  the  use  of  hardened  tool 
steel  sets'crews  for  holding  the  blades.  Where  a  screw  has 
got  to  be  set  down  hard  six  or  seven  times  a  day  something  is 
wanted  that  will  hold.     I  have  seen  tools  of  this  kind  come 
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into  the  shop  with  casehardened  sort  steel  screws,  which 
would  be  broken  off  inside  of  a  week.  It's  a  mighty  good 
man  who  can  drill  out  a  screw  and  retap  the  hole  in  less 
than  half  an  hour's  time,  and  that  half  hour  would  have  paid 
for  a  tool  steel  screw  which  would  be  good  for  any  number 
of  years.  If  soft  steel  screws  do  not  break,  they  flatten  on 
the  end  and  cause  trouble.     Tool  steel  screws  up  to  %  inch 
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Fig.  1.    Inserted  Blade  Facing  Tool. 

can  be  made  in  the  lathe  in  lots  of  50  by  an  ordinary  lathe 
hand  for  12  cents  apiece,  and  those  50  screws  are  equal  to  500 
made  of  soft  steel. 

Wherever  I  can  use  a  through  bolt  instead  of  a  cap  screw 
for  holding  tool  blades  I  always  do  so.  lii  that  case  soft  steel 
has  the  advantage  of  being  the  cheapest,  for  when  a  bolt 
breaks,  it  can  be  replaced  in  two  or  three  minutes.  In  regard 
to  the  tools  themselves,  Fig.  1  is  a  squaring  tool  using  flat 


Fig.  2.    Inserted  Blade  HoUow  Mill. 

Stock  for  blades.  Fig.  2  is  a  hollow  mill  which  will  stand  up 
under  very  coarse  feeds.  As  shown  it  would  only  turn  the 
length  of  the  tool  body,  but  in  a  turret  which  would  take  a 
large  shank  longer  work  could  be  turned  by  making  the  shank 
hollow.  Fig.  3  is  a  combination  tool  which  counterbores, 
countersinks,  and  squares  the  end  of  the  work.  Made  with  a 
taper  shank  it  can  be  used  to  good  advantage  in  the  drill 
press.    This  tool  is  somewhat  special  but  the  idea  can  be  car- 
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Fig.  3.    Combination  Counterbore  and  Countersink  with  Inserted  Blades. 

tied  out  in  a  great  variety  of  ways.  Different  sizes  of  pilots 
and  counterbores  can  be  used,  and  the  blades  can  be  ground 
to  different  shapes.  Paix  W.  Abbott. 

Lowell,  Mass. 


DEVICE  FOR  CUTTING  FERRULES. 
The  cut  herewith  shows  a  device  I  made  some  time  ago  for 
cutting  ferrules  in  the  factory  where  I  was  superintendent. 
We  used  thousands  of  ferrules  cut  from  1  inch  outside  diam- 
eter brass  pipe.  We  had  tried  several  different  ways  to  cut 
them,  but  they  all  took  too  much  time,  and  as  these  ferrules 
must  be  accurate  for  length,  from  5-16  to  %  inch  in  length,  X 
finally  conceived  an  idea  for  making  this  tool.  We  had  a  13- 
inch  by  7-foot  lathe  with  a  1 1-16-inch  hollow  spindle,  so  we 
bought  the  pipe  in  16-feet  lengths,  and  by  using  this  tool  in- 
stead of  the  tool-post,  the  1-inch  hole  being  central  to  the  cen- 
ter of  the  lathe,  we  were  able  to  cut  from  80  to  100  ferrules  at 
one  setting.  The  cut  explains  itself.  By  putting  the  pipe 
through  the  hollow  spindle  and  holding  it  in  a  universal  chuck, 
it  was  possible  for  a  boy  to  cut  about  75  to  100  ferrules  per 
minute.  It  may  be  seen  that  by  running  the  end  of  the  pipe 
in  the  1  inch  hole  which  acted  as  a  steady  rest,  and  adjusting 


the  stop  screw  in  the  stop  bar,  all  that  was  necessary  was 
to  pull  the  hand  lever  which  works  the  cutter  bar.  The  fer- 
rule was  cut  off  and  dropped  out  of  the  way,  and  the  carriage 
was  run  ahead  till  the  setscrew  struck  the  end  of  the  pipe, 
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Device  for  Cutting  Off  Brass  Pipe. 

thus  setting  the  tool  for  another  cut.  The  cutter  was  made 
from  1-16-inch  self-hardening  steel,  and  by  grinding  so  that 
the  outer  edge  was  a  trifle  ahead  so  that  it  would  cut  through 
first,  the  pipe  was  cut  so  that  there  was  practically  no 
burr  at  all.  We  also  found,  when  making  bushings  of  different 
sizes,  that  this  was  a  very  desirable  tool.  The  plant  where  I 
am  now  employed  is  making  a  large  tool  like  this  for  cutting 
off  large  shafting,  bridge  pins,  and  gas  pipe  ferrules,  etc. 

A.  L.  F. 

HANDLING  A  LONG  SHAFT. 

Some  time  ago  a  New  England  shop  received  an  order  for 

a  21 2-inch   shaft,  44  feet  long,  and  free  from  couplings.     As 

the   shop    was   equipped   with   a   shafting   machine   having  a 

rotary  cutting  head,  the  job  was  begun  at  the  blacksmith  shop 


Handling  a  Long  Shaft. 

by  welding  together  two  22-foot  shafts.  The  path  of  the  shaft 
after  leaving  the  anvil  will  be  seen  by  referring  to  the  dia- 
gram. The  shaft  was  run  through  the  open  window  and  into 
the  street  after  being  turned,  and  was  received  by  twelve  men 
who  carried  it  to  the  platform  cars,  two  cars  being  necessary, 
owing  to  the  excessive  length  of  the  shaft.  Wji.  C.  Terbt. 
Boston,  Mass. 
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ANSWERS  TO  W.  J.  B.'S  PISTON  TROUBLE. 

In  answer  to  W.  J.  B.'s  Inquiry  in  the  March  issue  I  would 
say  that  the  trouble  might  be  caused  by  the  method  of  heat- 
ing. If  the  piston  was  heated  through  the  hole,  as  the  quicker 
way,  the  rim  would  not  expand  as  fast  as  the  center  and  this 
would  cause  the  hole  to  close  up.  If  the  rim  were  heated 
first,  allowing  it  to  expand  while  the  heat  worked  toward 
the  center  there  would  be  no  trouble.  I  have  seen  holes  in 
rolls  for  boring  mills,  bored  2  15/16  inches,  heated  in  the  bore, 
and  when  cooled  off  the  holes  were  from  0.002  to  0.003  inch, 
smaller  than  when  first  bored.  I.  J.  P. 


Referring  to  the  question  of  W.  J.  B.  in  the  "How  and  Why" 
department  of  March,  I  would  offer  the  following  explanation 
The  metal  surrounding  the  hole  was  probably  heated  to  a 
much  higher  temperature  than  the  remainder  of  the  piston. 
The  hollow  heated  metal  would  expand  in  the  direction  of  the 
least  resistance  or  toward  the  hole,  being  prevented  from  ex- 
panding in  the  opposite  direction  by  the  resistance  of  the 
cooler  surrounding  portion.  I  had  the  same  trouble  when 
preparing  parts  for  shrink  fits,  but  the  trouble  disappeared 
after  allowing  the  piece  to  be  uniformly  heated. 

Alliance,  Ohio.  E.  D.  Gagnier. 


Answering  W.  J,  B.'s  inquiry  regarding  the  behavior  of  a 
certain  22-inch  piston,  I  would  say  that  the  hollow  form  of 
piston  had  nothing  whatever  to  do  with  the  contraction  of  the 
hole  after  heating.  Probably  the  piston  was  not  heated  prop- 
erly, that  is,  uniformly  all  over.  Heating  the  piston  around 
the  hole  only  does  not  enlarge  the  hole,  but  rather  tends  to 
contract  it  on  account  of  the  high  resistance  of  the  cooler 
metal  outside.  I  would  say  that  the  allowance  for  the  fit  was 
about  three  times  too  much;  0.002  inch  per  inch  of  diameter 
is  the  maximum  allowance  in  good  practice. 

Scottdale,  Pa.  M.  B.  SxAtJFFEB. 


In  answer  to  W.  J.  B.'s  experience  with  a  piston  rod  not 
entering  the  piston  after  it  was  heated,  would  say  that  I  had 
a  similar  experience.  When  working  in  the  Santa  Fe  Railroad 
shops  about  six  years  ago.  I  had  occasion  to  fit  a  piston  rod  to 
a  piston  and  made  the  usual  allowance  for  shrinkage.  I  in- 
formed the  roundhouse  foreman  that  the  rod  was  ready  to 
be  shrunk  in,  and  he  sent  some  wipers  over  to  the  back  shop 
to  get  the  rod  and  head.  In  about  an  hour  he  came  to  the 
back  shop  roaring  like  a  Kansas  cyclone  and  informed  my 
foreman  that  I  made  the  rod  too  tight  a  fit, -for  he  could  not 
get  it  in  the  piston  after  he  had  heated  it  red  hot.  I  main- 
tained that  the  rod  was  fitted  O.  K.  and  that  if  I  could  not 
put  it  in,  I  would  eat  it.  So  I  went  over  to  the  roundhouse, 
heated  the  piston  evenly  all  over,  laid  it  on  the  floor  and 
dropped  the  rod  into  place. 

After  quizzing  the  roundhouse  foreman.  1  finally  got  him  to 
admit  that  he  had  heated  the  piston  to  a  cherry  red  around 
the  hole  while  the  outside  was  black.  Now,  in  heating  the 
piston  more  around  the  hole  than  on  the  outside  the  heated 
metal  expands  lengthwise  of  the  hole  while  the  tension  of 
the  outer  edge  tends  to  close  the  hole.  In  heating  a  piston 
carefully  all  over,  the  expansion  is  equal  in  every  direction. 
I  have  put  on  a  good  many  pistons  and,  following  the  rule  of 
heating  evenly,  never  had  a  failure  yet  on  either  cast  iron 
or  hollow  steel  castings.  J.  L.  CiiATiiA:\i. 

Topeka,  Kansas. 


As  I  read  the  inquiry  of  W.  J.  B.  in  which  he  told  of  his 
trouble  with  a  piston  I  was  greatly  amused,  for  I  was  carried 
back  to  an  old  North  Texas  contract  shop  where  about  eight 
years  ago  a  thing  of  the  same  kind  happened. 

A  machinist  was  given  a  piston  rod  to  fit  in  a  piston,  and 
when  he  had  got  the  rod  turned,  he  heated  the  piston  up  to  a 
good  red  heat  around  the  hole.  Then  he  tried  to  drive  the 
rod  home,  but  it  refused  to  enter.  So  putting  the  piston  rod 
back  in  the  lathe  he  took  a  full  64th  inch  off  the  fit  and  again 
heated  it,  and  then  with  the  aid  of  a  12-pound  sledge  he  suc- 
ceeded in  driving  it  Into  the  hole  where  it  seemed  to  be  a  very 
tight  fit.  But,  alas,  when  the  piston  cooled  off  the  rod  rattled 
around  like  a  shot  in  a  tin  horn.     This  being  a  break-down 


job  the  piston  was  wanted  at  once,  and  the  bad  fit  caused 
great  confusion  among  the  "office  push,"  as  the  "nut-splitters" 
expressed  it.  It  is  needless  to  say  that  this  machinist  received 
his  time  check  at  once,  which  was  unjust,  but  he,  belonging  to 
the  boomer  element,  had  on  his  clothes  and  was  out  of  the 
town  before  the  real  cause  was  located.  I  have  found  in 
shrinking  in  work  that  if  the  castings  are  made  of  dirty  iron, 
such  as  produced  by  foundries  which  use  much  scrap  and 
stove  plate,  they  will  often  warp,  and  bored  holes  will  become 
oval  as  soon  as  they  are  heated  for  a  shrink  fit.  Shrinking  in 
a  rod  is  something  I  never  do  unless  my  foreman  Insists  upon 
it,  and  then  the  job  is  done  at  his  risk,  not  mine.  I  always 
drive  the  rods  in  if  there  is  no  press  available,  using  a  little 
white  lead  on  the  fit.  A  casting  will  stand  as  much,  if  not 
more,  pressure  from  a  rod  driven  in  with  a  sledge  hammer 
as  from  cooling  down  on  a  cold  piece  of  steel. 
Waco,  Texas.  Otto  P.  Downing. 


STUD  HOLDER  FOR  BOLT  CUTTING  MACHINE. 
The  accompanying  cut  shows  a  stud  holder  intended  to  hold 
short  studs  in  a  bolt-cutting  machine  when  one  end  of  the 
stud  has  already  been  threaded.  Referring  to  the  cut  Figs.  1 
and  3  show  end  views  and  Fig.  2  a  sectional  view  of  the  de- 
vice. The  body  H  is  made  of  machine  steel,  and  is  first  drilled 
crosswise  to  receive  the  jaws  /,  shown  in  Fig.  6.  These  jaws 
are  made  in  one  piece  and  fastened  in  place  by  the  screws  F  F. 
Then  the  body  with  this  piece  in  place  is  chucked  and  bored 
out  for  the  plunger  P,  a  detail  of  which  is  shown  in  Fig.  4, 
and  is  at  the  same  time  bored  and  threaded  for  the  machine 


steel  bushings  1^.  After  this  is  done,  the  jaws  are  taken  out. 
cut  in  two,  and  the  slots  for  the  screws  FF  made  a  little 
longer  to  allow  the  jaws  to  freely  adjust  themselves  to  the 
plunger  point.  The  jaws  and  plunger  are  made  of  tool  steel 
and  hardened.  The  square  bushings  shown  can  be  made  of 
square  cold  rolled  stock  and  the  body  of  the  same  kind  of 
round  stock,  no  outside  finish  being  necessary. 

The  assembled  sectional  view  shows  a  bushing  for  1-inch 
studs.  Fig.  5  shows  a  bushing  for  %-inch  studs.  The  inside 
end  of  the  bushing  is  counterbored  for  the  button  E,  which 
is  a  hardened  tool  steel  piece  held  in  place  by  the  two  screws 
S  S.  which  prevent  it  from  falling  out  but  allow  it  to  slide  in 
about  1/16  inch  the  same  as  the  plunger  slides  in  the  1-inch 
bushing.  The  threads  on  the  insides  of  the  bushings  on  all 
sizes  are  made  the  length  of  the  diameter  of  the  stud.  The 
stud  to  be  cut  is  screwed  loosely  down  against  the  plunger  P 
or  the  button  E,  as  the  case  may  be,  and  the  jaws  of  the  vise 
tightened  up  against  the  jaws  of  the  holder,  which  in  turn 
force  the  plunger  and,  in  sizes  smaller  than  1  inch,  the  button 
against  the  end  of  the  stud,  locking  it,  and  also  securing  the 
holder  in  the  vise.  Opening  the  vise  allows  the  button, 
plunger  and  jaws  to  go  back  to  their  former  places,  and  the 
stud  can  be  easily  removed.  m.  H    Ball 

Watervliet,  N.  Y. 

*     *     * 

Put  not  new  files  on  old  snags. 
Clean  wash-ups  spoil  no  dinners. 
The  $40  tool  chest  may  be  that  of  a  3-cent  man. 
A  stub  pencil  may  write  an  honest  time  card. 
A  file  chip  in  the  surface-plate  is  not  worse  than  a  constant 
borrower. 
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SHOP  KINKS. 

A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are   solicited  for 

this  column.    'Write  on  one  s'de  of  the  paper  only  and 

send  sketches  when  necessary. 

DUPLEX  PENCIL  FOR  RULING  PARALLEL  LINES. 

A  convenient  draftsman's  tool  for  ruling  the  two  lines  with 
■which  to  determine  the  correct  height  of  the  lettering  on  a 
drawing  consists  of  two  pencils  each  with  one  side  planed  off 
and  glued  together  so  that  the  distance  between  the  centers 
of  the  leads  is  the  same  as  the  desired  height  of  the  lettering. 
The  pencils  should  he  provided  with  chisel  points,  care  being 
taken  in  having  both  leads  extend  the  same  length.  This 
device  will  rule  a  double  line,  giving  the  proper  height  of  let- 
ters, with  the  same  effort  required  to  rule  a  single  line,  and 
save  any  measuring  of  the  distance  between  the  lines. 

Champaign.  111.  E.  A.  Pbitchaed. 


CHUCK  FOR  AUTOMOBILE  ENGINE  PISTONS. 

The  cut  herewith  shows  an  expanding  chuck  intended  to 
hold  automobile  engine  pistons  while  turning  the  outside, 
so  that  the  piston  will  be  held  true  with  the  already  finished 
inside   bore.     The   front   end    of  the   chuck   has   a   four-point 


ADJUSTABLE  SPANNER  WRENCH. 
The  accompanying  cut  shows  an  adjustable  spanner  wrench 
which  I  found  of  good  service.  The  wrench  is  for  nuts  which 
fit  into  a  recess,  and  when  in  place  are  below  the  surface. 
These  nuts  have  holes  in  the  face  of  them,  and  as  the  nuts 
are  of  different  sizes  according  to  the  sizes  of  the  machines 
they  are  used  for,  when  the  ordinary  spanner  wrench  is  used, 
a  different  wrench  is  necessary  for  each  size  of  nut.  In  the 
assembling  department  the  size  of  wrench  needed  is  usually 
not  at  hand,  and  has  to  be  hunted  for,  but  with  a  wrench 
like  the  one  shown  in  the  cut,  the  hunting  (and  possibly  bad 


language)  is  done  away  with.  As  seen  from  the  cut,  A  and 
B  are  connected  at  C,  B  swinging  around  a  Vi-inch  pin  as  a 
pivot.  The  hole  at  the  handle  end  of  the  wrench  is  for  hang- 
ing it  up  in  a  conspicuous  place.  Machinist. 


RADIUS  PLANING  TOOL. 
The  radius  planing  kink  in  the  December  issue  brought  to 
mind  a  similar  job  which  I  ran  across  some  time  ago,  but  one 
that  differed  in  that  a  tool  held  in  the  tool-post  would  cut  too 
large  a  circle.  A  casting  about  three  feet  long  was  to  be 
grooved  to  form  a  half  bearing  for  a  journal  2\i,  inches  In 
diameter,  the  groove  to  be  parallel  to  other  planed  surfaces. 
While  still  in  the  planer  the  bearing  was  roughed  out  to  with- 


in 1-16  inch  of  size,  and  I  had  the  tool  shown  herewith  con- 
structed for  finishing.  Bolted  to  the  shank  so  that  it  could 
just  be  turned,  was  a  cast  iron  head  carrying  the  cutting 
point.  As  but  one  piece  was  to  be  machined,  feed  was  given 
by  hand  through  a  long  pin  wrench  inserted  in  the  holes  seen 
in  the  head,  the  three  holes  making  it  possible  to  finish  the 
semi-circle  with  one  setting  of  the  tool. 

Middletown,  N.  Y.  Doxaid  A.  Hampson. 


.l|,.,,„i,tr;„.V.r. 


bearing,  which  is  adjusted  by  a  taper  plunger  forced  in  by 
pressing  the  piston  against  the  end  of  the  plunger.  The  rear 
end  has  a  three-point  bearing,  and  the  expansion  is  accom- 
plished by  a  tapered  plunger  being  screwed  in  and  passing 
entirely  through  the  spindle.  The  cut  plainly  shows  the  con- 
struction of  the  details.  R.  H.  Mitchell. 
Lansing,  Mich. 


TURRET  TOOLS  FOR  ROUGHING  AND  FINISHING  PINIONS. 
The  cut  herewith  shows  a  tool  which  I  designed  recently 
for  turning  and  facing  pinions  on  a  Warner  &  Swasey  screw 
machine.  It  consists  of  a  cast  iron  overhanging  arm  carry- 
ing a  roughing  and  finishing  tool  attached  in  the  ordinary 
way  to  the  turret  with  two  bolts.  A  cast  iron  head  fitted  to 
the  spindle  holds  the  arbor  on  which  the  pinion  is  turned. 
This  arbor  is  made  of  tool  steel,  hardened  and  ground,  and 


r=a- 


SPANNER  WRENCH 


fitted  with  Woodruff  keys,  as  shown,  to  prevent  the  arbor  and 
pinion  from  turning  on  the  seat  while  the  cuts  are  taken. 
The  bushing  shown  in  the  arm  steadies  the  arbor  during  the 
operation.  The  hole  for  the  bushing  was  bored  in  the  ma- 
chine, bringing  it  perfectly  in  line.  The  tools  used  are  1  x  ^4 
inch  high  speed  steel  cutters.  The  nut  shown  is  for  backing 
off  the  pinion  after  the  job  is  completed.  The  pinions  are 
first  chucked  in  the  same  machine,  bored,  and  reamed  with 
a  taper  reamer.  They  are  then  faced  on  the  end  with  a  tool 
in  the  cross  slide,  after  which  they  are  put  on  the  fixture 
shown  and  turned.  Afterward  they  are  faced  on  the  other  end 
to  the  proper  length  with  a  tool  in  the  cross  slide. 

New  York  City.  C.  W.  Putwam. 


May,  1907. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 
Tliis  page  is  intended  to  be  used  only  for  the  publication  of  such  shop  re- 
ceipts as  the  contributors  know  from  experience  to  be  practicable.  Receipts 
are  solicited  on  the  condition  that  the  contributors  personally  know  that  they 
are  reliable.  The  fact  that  a  receipt  is  old  and  supposedly  well-known  does  not 
bar  it  provided  it  has  not  already  appeared  here. 

338.    CEMENT  FOR  JOINING  METALS  TO  'WOOD. 
Dissolve   in   boiling  water  2%   pounds  glue,  2   ounces  gum 
ammoniac  and  drop  by  drop  2  ounces  ot  sulphuric  acid. 
Birmingham,  England.  W.  R.  Bowers. 


339.    CHILLING  CAST  IRON. 

Mix  together  %  pint  of  oil  of  vitriol,  2  ounces  of  saltpeter, 
and  3  gallons  of  clean  water.  Heat  the  casting,  and  plunge 
it  in  this  solution,  keeping  it  there  until  cold. 

Dayton,  0.  George  E.  Hetzler. 


340.  CEMENT  FOR  FASTENING  EMERY  TO  WOOD. 

Melt  and  mix  equal  parts  of  shellac,  white  rosin  and  car- 
bolic acid  in  crystals.  Add  the  acid  after  the  other  two  in- 
gredients are  melted.  W.  R.  Bowebs. 

Birmingham,  England. 


341.    TO  POLISH  NICKEL  PLATE. 

Apply  rouge  with  a  little  fresh  lard  or  lard  oil  by  a  piece  ot 
buckskin.  Rub  the  bright  parts,  using  as  little  of  the  rouge 
and  oil  as  possible.  Wipe  off  with  a  clean  cloth  slightly 
oiled.  Wipe  every  day  and  polish  as  often  as  necessary.  This 
is  also  an  excellent  preventative  of  rust. 

Middletown,  N.  Y.  Donald  A.  Hampson. 


342.  TO  PREVENT  LEAD  FROM  STICKING  TO  THE  WORK 
To  prevent  lead  from  sticking  to  work  that  has  many  small 
corners  or  grooves,  when  heated  in  a  lead  bath  preparatory  to 
hardening,  mix  lamp  black  with  water  or  alcohol  to  the  con- 
sistency of  paint  and  apply  with  a  brush.  Be  sure  that  the 
mixture  is  thoroughly  dried  out  before  the  piece  is  dipped  into 
the  lead  bath.  E.  W.  Noetok. 


343.  TO  PREVENT  THE  ACCUMULATION  OF  FOREIGN 
SUBSTANCES  ON  TOP  OP  A  HARDENING  BATH. 

Dust  or  small  globules  of  oil,  which  sometimes  give  trouble 
by  collecting  at  the  top  of  hardening  solutions,  can  be  disposed 
of  by  placing  a  piece  of  ordinary  newspaper  on  top  of  the 
solution;  the  dirt  and  oil  adhere  to  the  paper  and  are  thus 
readily  removed,  thereby  avoiding  the  labor  of  skimming  the 
bath.  Emil  Tschudi. 

Cincinnati,  Ohio. 


344.    LIQUID  FOR  ETCHING  ON  STEEL. 

The  following  solution  will  be  found  excellent  and  reliable 
either  for  very  deep  etching  upon  steel,  or  for  the  purpose  of 
producing  beautiful  frosted  effects  upon  the  surface.  Mix 
together  1  ounce  sulphuric  acid,  %  ounce  alum,  1/2  teaspoonful 
salt,  1/4  pint  acetic  acid  or  vinegar,  and  20  drops  concentrated 
nitric  acid.  The  etching  effect  produced  by  this  solution  de- 
pends upon  the  length  of  time  it  is  allowed  to  act  upon  the 
metal.  It  is  applied  in  the  same  way  as  ordinary  etching 
acid.  T.  E.  O'Donnell. 

Urbana,  111. 


345.    TO  BLACKEN  BRASS. 

Should  it  be  desired  to  change  the  color  of  an  article  made 
of  brass  to  a  dark  bronze  or  black,  the  following  compound 
will  be  found  to  give  good  results,  especially  if  the  metal  has 
a  polished  surface.  First  make  up  a  solution  of  120  grains  of 
nitrate  of  silver  and  5  ounces  of  water;  then  dissolve  120 
grains  of  copper  nitrate  in  5  ounces  of  water.  Mix  the  two 
solutions  together  in  equal  parts^  making  a  quantity  sufficient 
to  immerse  the  articles  in.  Clean  the  brass  articles  to  be 
blackened  thoroughly  in  hot  soda  water,  and  then  dip  in  the 
above  compound.  Remove  and  heat  in  an  oven  until  the 
proper  shade  of  color  appears.  T.  E.  O'Donnell. 

Urbana,  111. 


346.    CEMENT  FOR  FASTENING  LEATHER  TO  IRON. 

To  make  a  good  quality  of  glue  for  fastening  leather  to  iron, 
as  required  when  covering  iron  pulleys  with  leather,  etc.,  the 
following  will  be  found  to  be  a  good  receipt:  To  one  part  of 
glue  dissolved  in  strong  cider  vinegar  add  1  ounce  of  Venice 
turpentine.  Allow  this  to  boil  very  slowly  over  a  moderate 
fire  for  10  or  12  hours.  It  should  be  applied  to  the  surface  of 
the  iron,  upon  which  the  leather  is  to  be  cemented,  with  a 
brush,  while  it  is  still  quite  warm.  Before  applying,  the  iron 
surface  and  the  leather  should  be  scraped  perfectly  clean. 
Then  put  on  the  leather,  press  it  firmly  into  place  and  allow 
to  dry  for  a  few  hours.  T.  E.  O'Donnell. 

Urbana,  111. 

347.  CEMENT  FOR  LOCOMOTIVE  FRONT-ENDS. 
A  cement  that  was  commonly  used  on  the  Fallbrook  R.  R. 
locomotive  front-ends  some  years  ago  to  stop  all  cracks  and 
leaks,  was  composed  of  litharge  mixed  with  sufficient  boiled 
linseed  oil  to  make  a  stiff  paste.  Into  this  paste  was  thor- 
oughly mixed  about  one-third  bulk  of  old  rope  cut  into  short 
lengths — ^about  one  inch — and  separated  into  its  constituent 
fibers.  This  cement  hardens  like  iron  and  the  rope  fibers  hold 
it  together  while  drying  and  also  prevent  squeezing  out  when 
the  front-end  casting  is  bolted  to  the  smokebox.  This  cement 
will  be  found  useful  in  many  other  places  where  it  will  be 
subjected  to  heat.  M.  E.  Canek. 


348.    FIREPEOOFING  SOLUTION  FOR  TOOLMAKERS' 
APRONS,  ETC. 

Toolmakers'  aprons,  factory  shades  and  other  inflammabla 
materials  may  be  rendered  absolutely  fireproof  by  being 
treated  with  the  following  solution:  To  Vi  pound  tungstate 
of  soda  add  2  quarts  of  water,  or  enough  to  entirely  dissolve 
it,  and  bottle  up  tightly.  This  stock  solution  is  to  be  added 
to  sufficient  water  required  to  soak  the  article  in  the  propor- 
tion of  one-fifth  the  above  solution  to  the  required  water. 
After  being  soaked,  hang  the  article  up  to  dry.  Fireproofing 
factory  shades  at  windows  near  gas  jets  or  the  cloth  aprons 
worn  when  working  over  a  fire  in  hardening  and  tempering 
tools,  etc.,  will  often  save  bad  fires  or  serious  accidents. 

E.  W.  Norton. 

349.    TO  GIVE  IRON  A  BLACK  COLOR. 

To  give  iron  a  dead  black  color,  clean  all  grease  and  dirt 
from  the  metal,  and  apply  the  following  solution  either  with 
a  brush  or  by  dipping.  Mix  together  thoroughly  1  part  bis- 
muth chloride,  2  parts  mercuric  bichloride,  1  part  copper 
chloride,  6  parts  hydrochloric  acid,  5  parts  alcohol  and  52 
parts  water.  As  soon  as  these  parts  are  thoroughly  mixed,  the 
compound  is  ready  for  use.  After  applying  the  compound,  the 
iron  is  placed  in  boiling  water  and  let  remain  there  for  one- 
half  hour,  the  water  being  kept  at  the  same  temperature. 
Repeat  this  operation  until  the  color  is  deep  enough,  then  fix 
the  color  by  placing  the  iron  for  a  short  time  in  a  hath  of 
boiling  oil.  After  removing,  heat  in  an  oven  until  the  sur- 
plus oil  is  all  driven  off.  T.  E.  O'Donnell. 

Urbana,  111. 


350.    ETCHING  ON  COPPER. 

For  acid  resisting  ground  use  a  mixture  of  2  ounces  white 
wax  to  which  when  melted  is  added  1  ounce  gum  mastic  in 
powdered  form,  a  little  at  a  time,  until  the  wax  and  gum  are 
well  mixed.  Then,  in  the  same  way,  add  1  ounce  powdered 
bitumen.  When  this  is  thoroughly  mixed  add  to  it  %  of  its 
volume  of  essential  oil  of  lavender.  This  should  be  well 
mixed  and  allowed  to  cool.  The  paste  can  be  applied  with  a 
hand  roller,  and  if  it  is  too  thick,  can  be  made  to  flow  easier 
by  adding  a  little  more  oil.  When  the  paste  is  applied  to 
the  copper  plate,  expose  it  to  a  gentle  heat  in  order  to  expel 
the  oil  of  lavender.  For  a  biting  or  etching  acid  use  a  mix- 
ture of  5  parts  of  hydrochloric  acid,  1  part  of  chlorate  of 
potash  and  44  parts  of  water.  The  water  is  heated  and  the 
potash  added.  The  acid  is  added  first  when  the  potash  is 
fully  dissolved.  This  mixture  is  used  by  immersing  the 
whole  object  to  be  etched,  the  object,  of  course,  first  being 
covered  on  all  sides  by  the  acid  resisting  ground. 

Dayton,  0.  Oliver  E.  Vohis. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO   CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 
Give  all  details  and  name  and  address.    The  latter  are  for  our  own  convenience 
and  vhil  not  be  published. 

C.  H.  T.  Having  given  a  rectangular  hopper  with  the  angles 
a  and  b  of  the  slope  sheets  known,  produce  a  general  formula 
in  terms  of  the  angles  a  and  6  for  finding  the  angle  between 
the  intersecting  sheets.  In  other  words,  give  a  formula  for 
finding  the  angle  to  which  the  connections  between  the  slope 
sheets  must  be  bent  in  order  to  fit  exactly  in  place. 

We  have  been  unable  to  derive  a  direct  formula  for  doing 
this  in  a  single  operation.  It  can  easily  be  done,  however,  in 
two  operations.  Fig.  1  shows  three  views  in  third  angle  pro- 
jection of  an  irregular  rectangular  hopper  for  which  it  is  de- 
sired to  find  the  value  of  the  diedral  angle  A  D.  The  impor- 
tant measurement  points  in  this  figure  are  designated  by  let- 
ters.    In  cases  where  in  a  given  view  these  points  are  one 
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Fig.  1.    Dia^am  of  Hopper. 

directly  behind  the  other,  both  letters  are  used  at  the  same 
point — as,  for  instance,  at  BO  in  the  lower  view.  0,  as  may 
be  seen  from  the  other  views,  being  an  imaginary  point  at 
the  intersection  of  the  vertical  line  AO  with  the  plane  of  the 
top  of  the  hopper,  while  B  is  a  point  in  the  outer  rim.  We 
will  give  the  solution  in  terms  of  the  tangents  of  angles  a  and 

K 
b.     It  will  be  readily  seen  that  tangent  a  =  —  and  that  tan- 
s' 

J 
gent  6  :=  — .     Fig.  2  is  the  diagram  we  will  use  in  deriving 

H 
our  formulas.     Similar  letters  here  refer  to  similar  parts  of 
Fig.  1.    In  addition  to  the  lines  of  Fig.  1,  OD  is  drawn,  and  EF 
at  right  angles  to  it.    OG  is  drawn  at  right  angles  to  AD.    Be- 
ing in  plane  AOD,  OG  is  likewise  at  right  angles  to  EF.  Lines 


Fig.  2.    Solution  of  Hopper  Problem. 

EG  and  FG  are  also  drawn.  The  angle  we  are  seeking  is 
Z  EGF.  It  is  composed  of  /  EGO  and  /  OGF,  which  we  will 
call  c  and  d  respectively.  Bearing  in  mind  that  Fig,  2  is 
drawn  to  an  angular  projection,  so  that  the  angles  do  not 
show  in  their  true  value,  we  will  proceed  to  use  it  in  obtain- 
ing our  formulas. 

We  see  by  inspection  that,  as  before  stated, 

lEGF=ic+/.d  (1) 

Further  inspection  shows  that 

EO 

tan.  c  = (2) 

GO 


Since  triangles  EOD  and  OBD  are  both  right  angle  triangles 
with  a  common  angle  at  D,  they  are  similar,  therefore 
EO 


BO 

DO  BD 

Proceeding,  and  noting  that  BD  =  CO  we  have 
DO  X  BO  DO  X  BO 


(3) 


EO 


(4) 


BD  CO 

Since  triangles  OGA  and  DOA  are  both  right  angle  triangles 
with  a  common  angle  at  A,  we  may  say  that 

GO         DO 

=  ■ (5) 

AG         AO 

Since  we  will  deal  here  entirely  with  angles,  and  not  with 
linear  measurements,  we  will  take  line  AO  as  our  measure, 
giving  it  a  value  of  unity.  Remembering  this  we  may  trans- 
form equation  5  as  follows: 

AG  X  DO 

GO  = =  AG  X  DO  (6) 

AO 

Since  OG  is  a  perpendicular  erected  on  the  hypotenuse  of  the 
right  angle  triangle  AOD,  and  again  remembering  that  AO  = 
1  we  have 

AGxAP  =  A~d=l  (7) 

Since  AD  is  the  hypotenuse  of  the  right  angle  triangle  AOD, 
we  have 

\/Z0  +  D~d  =  AD.  (8) 

Since  DO  is  the  diagonal  of  rectangle  BDCO  we  know  that 

:O0'=^«0'-T^'  ^  (9) 

Substituting  in  equation  8  this  value  of    DO'  and  replacing 

2 

A  O  with  1,  we  have 

/  a  2 

V  1  +  .go  +  <-  o 


A£> 
Substituting  this  value  of  AD  in  equation  7  we  have 

AG  X"^  1  +^d  +"00  =  1 
Transposing  this  gives  us 

1 
AQ  = 


v/7 


BO  -^  CO 

Substituting  this  value  of  AG  in  equation  6  we  have 

DO 
GO 


.  I 2       ~8 

V    1  +  B  O  +  C  O   ■ 


(10) 

(11) 

(12) 
(13) 


Now  in   equation  2  substitute  the  value  of  EO  as  found  in 
equation  4;  and  of  GO  as  found  in  equation  13;  this  gives  us 


DOx  BO        "^I  +  BO+CO' 
tan  c  — X  - 


CO 
BO 


DO 


CO 


v/T 


+  BO  +  CO 


(14) 


Remembering  that  AO  is  taken  as  unity,  an  inspection  of  Fig, 
2  shows  us  that  BO  is  the  tangent  of  angle  a,  and  that  CO  Is 
the  tangent  of  angle  b.  Changing  equation  14,  then,  to  agree 
with  this,  we  have 

tan  a       

tan  c  — \/  1  +  tan-  a  +  tan=  b  (15) 

tan  b 

In  a  similar  way  we  maj-  prove  that 
tan  b 


tan  d \/  1  -1-  tan"  «  +  tan*  h  (16) 

tan  a 

Having  found  by  these  formulas  /  c  and  /  d,  they  may  be 
added  together  as  per  equation  1  to  give  the  value  of  the  re- 
quired angle  at  EGF. 


A.  W.  H.  I  am  building  a  stationary  vertical  four-cycle  gas 
engine,  4io  inches  bore,  712  inches  stroke.  Please  state  how 
many  cubic  inches  of  clearance  space  should  be  allowed  for, 
to  get  95  pounds  per  square  inch  compression?  Of  what  diam- 
eter and  weight  should  the  flywheel  be  tor  360  revolutions  per 
minute?     How   long   should   the   connecting   rod   be   between 
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centers?  What  diameter  shall  I  make  the  exhaust  valve  open- 
ing?   AVhat  horsepower  would  the  engine  develop? 

A.  A  good  formula  for  the  compression  in  a  gas  engine 
cylinder  is 

p  X  F' • '^  =  constant 

In  our  case,  considering  the  entire  volume  with  the  piston  at 
the  extreme  outer  travel  as  being  equal  to  unity,  this  becomes 

You  do  not  state  whether  the  95  pounds  compression  required 
is  absolute  or  gage  pressure.  We  will  consider,  however,  that 
it  is  absolute  pressure,  which  is  15  pounds  more  than  gage 
pressure;  95  pounds  gage  pressure,  or  110  pounds  absolute 
pressure,  would  be  a  rather  higher  compression  than  is  com- 
monly used  on  so  small  an  engine.  Substituting  this  value 
tor  y  in  the  equation  we  have 

95y'-'  =  l 
Solving  this  equation   (you  will  have  to  use  logarithms  to  do 
this)  we  have 

y  =  0.241 

which  is  the  percentage  of  the  total  volume  required  by  the 
clearance.  The  percentage  of  the  total  area  swept  by  the 
piston  =1.0  —  0.241  =  0.759.  This  volume  is  119.25  cubic 
inches  according  to  your  figures,  so  that  the  total  volume  of 
the  cylinder  equals  119.25-^0.759^157.11  cubic  Inches.  Since 
119.25  cubic  inches  of  this  is  swept  by  the  piston  the  clearance 
is  157.11  —  119.25  =  37.86  cubic  inches. 

With  95  pounds  absolute  compression,  using  ordinary  coal 
gas  and  with  a  clearance  space  of  the  size  given,  about  70 
l)Ounds  mean  effective  pressure  can  be  expected.  Using  this 
value  for  the  mean  eitective  pressure  in  the  well-known  horse- 
power formula,  we  have 

P  L  A  A' 

=  H.  P.,  we  have 

33,000 


70  X  —  X  15.9  X  175 
12 


33,000 


-^3.7.  or,  say,  SH  horsepower. 


The  connecting  rod  may  be  about  21^  X  the  length  of  the 
stroke,  or  a  little  more.  This  brings  it  about  19  or  20  inches 
long. 

The  following  formula  may  be  used  for  the  diameter  of  ex- 
haust valve  opening: 

d  —  0.00572  D  \/~RT, 

D  =  diameter  of  the  cylinder  in  inches, 

R  =  revolution  per  minute  of  the  crankshaft, 

L  =  length  of  stroke  in  inches. 

Solving  this  equation  we  have  D  =  0.00572  X  4.5  V350  X  7.5 
=  1.319  inch,  or  say  l"i  inch  diameter  for  exhaust  valve 
opening.  The  inlet  valve  can  be  slightly  smaller,  about  1% 
inch  perhaps. 

There  is  no  hard  and  fast  rule  as  to  the  diameter  of  the 
flywheel.  This  can  be  made  of  any  convenient  size,  always 
remembering,  however,  that  the  peripheral  velocity  should  not 
be  more  than  3.500  feet  per  minute.  Let  us  suppose  that 
an  outside  diameter  of  30  inches  can  be  used  easily.  In  order 
to  get  the  weight  of  the  rim,  we  will"  have  to  find  out  what 
percentage  of  variation  in  speed  we  can  allow.  Since  our  gas 
engine  receives  an  impulse  every  second  revolution  and  some- 
times not  as  often  as  that  (if  it  is  governed  on  the  hit-and- 
miss  principle)  it  tends  to  slow  down  after  each  charge  is  ex- 
ploded, until  the  next  charge  is  fired.  For  ordinary  work  a 
coefficient  of  speed  variation  of  0.05  may  be  allowed.  This 
would  be  too  high  for  a  dynamo  intended  for  electric  lighting 
and  would  be  very  much  smaller  than  would  be  necessary  for 
a  launch  engine,  but  it  may  be  taken  as  a  good  average  for 
such  work  as  driving  machine  tools,  pumps,  woodworking 
machinery,  etc.  This  0.05  variation  in  this  case  signifies  that 
the  speed  may  vary  between  341  and  359  revolutions.  The 
following  formula  may  be  used  for  finding  the  weight  of  the 
flywheel : 

I.H.P.  X  111,600,000,000 

TV  =  • 

fIPE 

in  which  I.H.P.  =  indicated  horsepower. 


/  =  the  diameter  of  the  flywheel  at  the  center  of  gravity 
of  the  rim  in  inches  (in  this  case  roughly  estimated  to  be  two 
inches  less  than  the  outside  diameter), 

N  =  revolutions  per  minute  of  the  crankshaft, 

£  =  coefficient  of  unsteadiness  iiermitted. 
The  indicated   horsepower  will   be  slightly   greater   than  the 
3.5  brake  horsepower  we  have  calculated  for  the  engine.     We 
may  call  it  4.    Our  formula  now  reads 

4  X  111,600,000,000 

W  = =;  260  pounds, 

28^  X  SSO-"  X  0.05 
which  is  the  required  weight  for  the  rim  of  the  wheel. 

For  a  more  extended  treatment  of  the  design  of  gas  engines 
we  would  refer  you  to  "Gas  Engine  Handbook,"  by  E.  W.  Rob- 
erts, published  by  The  Gas  Engine  Publishing  Co.,  Cincinnati, 
and  "Elements  of  Gas  Engine  Design,"  by  Sanford  A.  Moss, 
published  by  D.  Van  Nostrand  Co.,  New  York. 


Jeweler.  I  would  appreciate  some  information  enabling  rne 
to  lap  jewelers'  rolls  such  as  shown  in  Fig.  1.  The  groove  in 
these  rolls  has  to  be  very  exact  and  smooth,  as  they  are  used 
for  rolling  gold  filled  stock  which  cannot  be  finished  after- 
ward except  by  buffing. 

Answered  by  Frank  E.  ShaUor.  Great  Barrington,  Mass. 

A.  To  satisfactorily  lap  the  slot  in  a  roll  such  as  shown  in 
Fig.  1,  I  would  suggest  the  following  method,  fully  illustrated 
in  Fig.  2.  When  machining  the  slot,  care  should  be  exercised 
in  making  the  slot  as  smooth  as  possible  before  hardening 
as  this  will  lessen  the  amount  of  lapping.     After  hardening 


Figs.  1  and  2.    Lapping  Jewelers'  Bolls. 


the  roll,  take  a  piece  of  soft  steel  rod  (in  this  case  0.105  inch 
diameter)  and  secure  it  in  a  lathe  chuck.  The  outer  end 
should  be  pointed  to  run  in  a  female  center.  A  piece  of  steel 
is  now  made  to  fit  the  tool-post  of  the  lathe,  and  one  end  is 
turned  to  fit  the  hole  in  the  roll.  The  roll  is  placed  on  the 
stud  A,  and  the  carriage  of  the  lathe  is  moved  so  that  the 
groove  in  the  roll  will  come  directly  under  the  rod  B.  Smear 
the  rod  with  flour  emery  paste,  and  cause  the  rod  to  rotate 
rapidly  by  power,  and  by  hand  slowly  revolve  the  roll.  It  will 
be  seen  that  lapping  in  this  manner  will  finish  the  sides  of 
the  slot  as  well  as  the  radius  at  the  bottom.  Rig  up  so  that 
the  roll  can  be  moved  along  on  the  rod  occasionally  to  com- 
pensate for  the  wear  of  the  rod.  When  the  slot  is  cut  in  the 
soft  roll,  there  will  be  minute  ridges  left  in  the  slot,  and  it  is 
better  to  have  the  lap  rotate  crosswise  of  the  ridges,  for  if  a 
formed  lap  is  made  and  caused  to  rotate  in  the  same  line  of 
travel  as  the  slot,  the  ridges  in  the  roll  will  spoil  the  truth 
of  the  lap  before  they  are  entirely  removed  from  the  slot. 
For  high  polish  after  having  smoothed  the  slot,  rotate  the  rod 
very  rapidly  using  very  little  emery. 
»  *  « 
An  advisory  committee  of  the  editors  of  the  principal  tech- 
nical papers  in  New  York  City  has  been  organized  to  cooper- 
ate with  the  American  Institute  of  Social  Service  in  the  work 
of  protecting  life  and  limb.  At  the  present  time  the  com- 
mittee consists  of  representatives  of  the  Scientific  American, 
Iron  Age,  Railway  and  Locomotive  Engineering,  AutomoUle, 
Electrical  World,  Street  Railway  Journal,  Dry  Goods  Econo- 
mist, Electrical  Age,  Machineet,  Raihvay  Gazette,  Engineer- 
ing and  Mining  Journal,  Engineering  News,  Engineering 
Magazine,  American  Machinist,  Power,  Electro-Chemical  and 
Metallurgical  Industry,  Electrical  Record,  Engineering  Rec- 
ord, Insurance  Engineering,  and  Architectural  Record,  all  of 
New  York.  A  meeting  of  the  committee  was  held  at  the 
Aldine  Club,  April  11,  to  fix  the  conditions  of  competition  for 
the  three  gold  medals  that  have  been  offered. 
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THE  NEW  HAVEN  HEAVY  32-INCH  ENGINE  LATHE. 

The  lathe  shown  in  the  cut  is  one  of  a  line  of  heavy  tools 
which  the  New  Haven  Mfg.  Co.  of  New  Haven,  Conn.,  has 
built  to  meet  the  demands  of  modern  tool  steel,  and  modern 
rates  of  production. 

The  spindle  has  a  2  11-16-inch  hole  through  its  length,  and 
has  a  front  bearing  5%  inches  in  diameter  by  Sya  inches  long. 
The  front  and  back  bearings  are  split  taper  boxes  of  a  special 
bronze  metal,  and  are  adjustable  by  being  drawn  into  the  head 
by  means  of  square  threaded  nuts  at  either  end.  With  this 
style  of  box  it  is  easy  to  keep  the  bearings  in  proper  adjust- 
ment without  disturbing  the  alignment  of  the  spindle.  The 
thrust  is  taken  on  alternate  bronze  and  tool  steel  rings  hard- 
ened and  ground.  The  thrust  adjustment  is  entirely  at  the 
back  end  of  the  headstock  so  that  the  effect  of  expansion  on 
the  length  of  the  spindle  is  not  felt.  With  a  single  speed 
countershaft,  ten  spindle  speeds  in  geometrical  progression 
are  obtained,  ranging  from  3  to  350  revolutions  per  minute. 
When  working  at  its  maximum  power  the  4Vi-inch  belt  of  the 
back-geared  head  machine  runs  at  86  feet  per  minute,  the 
back  gear  ratio  being  1-5  to  1.  The  lathe  may  be  furnished, 
if  desired,  in  the  triple  geared  design,  in  w-hich  case  the  maxi- 
mum speed  of  the  5%-lnch  belt  used  is  240  feet  per  minute. 

The  feed  changes  are  obtained  through  a  rapid-change  gear 
device  of  the  design  illustrated  and  described  in  our  issue  of 
August,  1904.  The  various  levers  are  so  interlocked  as  to 
prevent  all  possibility  of  damage  from  careless  handling  of 
the  device.     A  special  feature  of  this  gear  box  is  the  provision 


SPRING  COLLET  ATTACHMENT  FOR  LATHE. 
The    Adjustable    Collet    Co.    is    a    recently    organized    firm 
located   at   224   High   Ave.,   Cleveland.     It   is  placing  on   the 


New  Haven  32-ixich  Engine  Lathe. 

made  for  connecting  the  lead  screw  directly  to  the  driving 
gear  shaft  by  a  positive  clutch.  When  this  is  done,  ordinary 
change  gears  may  be  used  in  the  usual  manner  for  cutting 
special  threads,  as  if  there  were  no  change  gear  device  incor- 
porated in  the  machine.  In  addition  to  the  usual  range  of 
threads,  spirals  of  from  one  turn  in  1  inch  to  one  turn  in 
12  inches  may  be  cut  by  throwing  in  the  back  gears,  the 
threading  mechanism  being  so  arranged  that  it  can  be  con- 
nected under  these  conditions  to  the  back  gears  instead  of  to 
the  spindle,  if  desired. 

The  apron  is  of  the  double-wall,  box  form,  bevel  gear  driven 
from  the  splined  lead  screw,  and  powerfully  geared  through- 
out. The  cross  and  longitudinal  feeds  interlock  with  the  lead 
screw  nut  in  such  a  way  as  to  prevent  one  of  them  from  being 
thrown  in  simultaneously  with  the  others.  Both  feeds  are 
controlled  by  a  friction  drive,  and  the  hand  wheel  pinion  may 
be  disengaged  when  cutting  threads.  A  rigid  and  compact 
taper  attachment  is  fastened  to  the  rear  of  the  carriage  in 
such  a  fashion  as  to  control  the  compound  rest  without  inter- 
fering with  the  use  of  the  cross  feed  screw  for  adjusting  the 
tool.  It  will  turn  tapers  up  to  4  inches  per  foot  and  24  inches 
long,  and  is  graduated  both  in  inches  per  foot  and  in  degrees. 
The  compound  rest  has  a  power  feed  in  all  directions,  and  is 
graduated  in  degrees.  The  cross  feed  screws  are  also  gradu- 
ated. The  tailstock  has  a  pawl  engaging  a  rack  cast  solid  in 
the  bed,  which  makes  slipping  under  heavy  duty  impossible. 
This  32-inch  swing  lathe  can  be  furnished  with  beds  of  even 
lengths  from  14  to  36  feet. 


Fig.  1.    Automatic  CoUet  Attachment  Operating  on  Bar  Stock. 

market   a   convenient   attachment  for  giving   to  an   ordinary 

lathe  some  of  the  advantages  of  the  screw  machine — so  far,  at 
least,  as  the  work  holding  features 
are  concerned.  The  device  is  illus- 
trated in  the  three  accompanying 
halftones. 

The  rear  end  of  the  spindle  of  the 
device  is  screwed  to  the  threaded 
nose  of  the  lathe  spindle.  The 
front  end  is  carried  in  a  bronze 
taper  bearing,  adjustably  sup- 
ported by  the  casting  which  forms 
the  frame  of  the  attachment.  The 
adjustment  allows  both  vertical 
and  horizontal  shifting  of  the 
bushing  by  means  of  setscrews 
and  check  nuts,  to  bring  the  outer 
end  of  the  supplementary  work 
spindle    accurately    to    alignment 

with  the  axis  of  the  lathe. 

In  the  form  of  chuck  shown  in  Fig.  1,  three  jaws  are  used 

to  grasp  the  stock.     These  jaws  move  radially  with  a  direct 


Fig.  2.    Attachment  i 


aged  with  Step  Jaws  for  holding  Castings.  Dislcs.  Etc. 


thrust,  and  bear  on  stock  of  different  diameter  for  their  full 
length,  gripping  all  sizes  in  fractions  within  their  capacity. 
In  this  design  the  draw-in  principle  is  used.     The  jaws  are 
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closed  by  the  action  of  a  sliding  cone  of  the  usual  type  at  the 
rear  of  the  supplementary  spindle.  This  cone,  actuated  by 
the  hand  lever  shown,  opens  the  chuck  levers,  draws  the 
chuck  jaws  into  the  taper,  and  thus  closes  them  on  the  stock. 
Adjustment  for  size  is  obtained  in  the  usual  manner  by  screw- 
ing in  or  out  the  threaded  bushing  which  backs  the  chuck 
levers. 

In  Fig.  2  the  attachment  is  shown  adjusted  for  large  diame- 
ter,  and  a  casting  is  shown  in  place  In  the  jaws.  Various 
forms  of  these  jaws  may  be  provided  for  work  of  different 


Fig.  3.    Details  of  Spring:  CoUet  Attachment. 

kinds,  the  stepped  form  being  a  very  useful  one  for  castings 
and  disks.  This  chuck  may  also  be  made  in  the  four-jawed 
form,  when  it  is  able  to  handle  square  stock.  A  further  vari- 
ation of  the  device  is  shown  in  Fig.  3,  where  the  "push"  form 
of  action  has  been  used.  Plain  jaws  of  large  capacity  are 
shown  in  place  in  the  collet  while  stepped  jaws  are  shown 
disassembled. 

This  attachment  is  made  for  any  size  or  make  of  Fox, 
speed,  or  engine  lathe,  or  for  plain  head  turret  machines — in 
a  word,  for  any  lathe  not  having  an  automatic  chuck.  The 
portable  base  of  the  attachment  allows  a  suflScient  vertical  ad- 
justment to  adapt  the  attachment  to  "lathes  of  varying  makes 
and  sizes.  The  attachment  does  away  with  the  necessity  for 
separate  collets  for  each  size  of  bar  stock,  or  for  false  bushings. 
They  are  made,  as  before  mentioned.  In  push  or  draw  form, 
either  with  three  or  four  jaws,  the  four-jaw  collet  being  used 
on  square  or  octagon  stock  and  the  three-jaw  for  round  or 
hexagonal  stock. 


IMPROVED  CUTLEB-HAMMER  CONTROLLER  FOR 
MACHINE  TOOLS. 
The  Cutler-Hammer  Mfg.  Co.  of  Milwaukee  has  recently 
placed  on  the  market  a  new  line  of  printing  press  and  machine 
tool  controllers.  These  controllers  are  of  the  well-known 
Carpenter  type,  and  embody  the  distinctive  features  of  this 
class  of  Cutler-Hammer  apparatus.  The  essential  difference 
between  the  new  controllers  and  the  older  type  is  that  the 


field  control,  have  come  into  use,  and  the  present  line  of  con- 
trollers has  been  designed  to  meet  this  new  condition  in  print- 
ing press  and  machine  tool  work. 

Like  the  older  type  of  apparatus,  the  new  line  of  controllers 
is  provided  with  an  auxiliary  breaking  device  equipped  with  a 
powerful  magnetic  blow-out.  In  opening  the  circuit  by  moving 
the  lever  to  the  "off"  position,  the  break  does  not  occur  on 
the  contacts,  but  on  an  auxiliary  device  located  just  below  the 
contact  segments.  This  prevents  arcing  on  the  contacts.  The 
contact  segments  themselves  are  of  hard-drawn  copper  and 
are  separately  renewable. 

The  controllers  are  equipped  with  cast  iron  covers  which 
completely  enclose  all  of  the  apparatus  except  the  handle  of 
the  operating  lever.  All  contact  parts  are  removable  from 
the  slate  front  without  disturbing  the  interior  connections, 
and  all  terminals 
are  labeled  with 
brass  tags,  insuring 
proper  wiring. 

In  this  new  line 
of  controllers  the 
speed  regulation  is 
effected  by  means 
of  both  armature 
and  field  resistance, 
the  armature  resis- 
tance being  fur- 
nished separately, 
though  it  is  possi- 
ble to  mount  it  with 
the  front  if  desired. 
The  field  resistance 
Is,  in  all  cases,  at- 
tached directly  to 
the  front  of  the 
controller,  and  pro- 
vision is  made  for 
positively  holding 
the  lever  on  any  de- 
sired contact. 

Six  distinct  pieces 
o  f  apparatus  are 
comprised  in  this 
latest  line  of  print- 
ing press  and  ma- 
chine tool  control- 
lers— ^three  non-re- 
versible and  three 
reversible.  In  each 
class  the  controller 
may  be  had  with 
underload  release 
only,  with  under- 
load and  overloadl 
release,  and  with  underload, 
lease  and  dynamic  brake. 

The  new  apparatus  is  described  in  Cutler-Hammer  bulletins 
Nos.  81%,  821/2,  831/2,  841/2,  851/2  and  86%. 


Non-reversible  and  Reversible  Cutler-Hammer  ControUere  for  Machine  Tools. 

former  provide  for  a  greater  number  of  field  speeds  than  the 
latter. 

At  the  time  the  first  "Carpenter"  printing  press  and  machine 
tool  controllers  were  placed  on  the  market  it  was  the  accepted 
practice  to  obtain  the  major  portion  of  speed  variation  by 
means  of  armature  resistance,  the  increase  In  speed  secured 
by  means  of  field  control  seldom  exceeding  15  per  cent.  Of 
late,  however,  variable  speed  motors,  so  designed  as  to  per- 
mit of  their  speed  being  Increased  as  much  as  400  per  ce;^t  by 


Reed  Two-aptndle  Drill. 

overload    and    push-button    re- 


REED  TWO-SPINDLE  DRILL. 

The  Francis  Reed  Co.  of  Worcester,  Mass.,  is  building  the 
new  drill  press  shown  in  the  accompanying  half-tone.  The 
machine  is  designed  to  fill  in  the  gap  between  the  sensitive 
drill  press  and  the  lighter  styles  of  back  gear  drill,  and  at  the 
same  time  retain  as  many  of  the  valuable  features  of  both  as 
possible. 

The  independent  style  of  drive  used  by  the  builders  on  their 
regular  line  of  drills  is  retained.  The  countershaft  is  com- 
bined with  the  machine,  and  drives  the  vertical  back  shafts 
through  bevel  gears,  one  of  the  pair  being  rawhide,  which 
makes  it  a  very  quiet  running  machine.  The  spindles  are 
driven  by  three-step  cones,  using  open  belts  1%  inch  wide. 
The  spindles  have  a  1-inch  bearing  through  the  quill,  which 
will  allow  a  feed  of  6  inches.  This,  added  to  the  4-inch 
adjustment  permitted  by  the  sliding  bracket,  gives  a  move- 
ment of  over  10  inches  without  moving  the  table.  When  the 
hack  gears  are  thrown  In,  the  drive  gives  a  reduction  of  about 
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7  to  1,  and  is  powerful  enough  to  drill  holes  up  to  1  7-16  inch 
in  diameter.  Without  the  back  gears,  the  machine  is  capable 
of  doing  the  delicate  work  of  a  sensitive  drill.  The  back 
gears  are  entirely  disengaged  when  thrown  out,  and  are  easily 
brought  into  gear  and  locked  in  position  by  the  movement  of 
a  single  lever.  They  are  very  easily  handled,  change  from  a 
light  sensitive  drill  to  a  back-geared  machine  being  made  in 
a  moment's  time.  Since  the  spindles  are  independent  of  each 
other,  one  may  be  used  with  the 
back  gears  and  the  other  without, 
when  the  nature  of  the  work  de- 
mands it. 

Special  attention  is  called  to  the 
feed,  which  may  be  furnished  with 
this  machine  when  desired.  It  has 
three  speeds,  giving  movements 
of  0.009,  0.011,  and  0.014  inch, 
respectively,  per  turn  of  the  spin- 
dle. With  the  countershaft  run- 
ning at  450  revolutions  per  min- 
ute, the  mechanism  will  feed  10 
inches  per  minute  with  the  speed 
and  feed  in  their  fastest  positions. 
The  feed  is  independent  for  each 
spindle  and  derives  its  power  from 
that  spindle,  so  that  the  move- 
ment will  stop  if  the  driving  belt 
for  a  spindle  slips  or  breaks,  thus 
saving  breakage  of  drills. 

The  table  will  move  up  or  down 
or   swing   clear    around    if   neces- 
sary.    It  is  counterweighted,  so  that  the  workman  may  easily 
adjust  it  if  it  is  not  too  heavily  loaded.    The  drill  has  a  swing 
of  16  inches. 


two  central  supporting  pieces.  These  are  intended  to  be  fitted 
to  a  long  base  made  up  of  I-beams,  on  which  the  uprights  will 
be  adjustable  to  give  different  center  distances,  the  adjust- 
ment being  made  by  a  vertical  pinion  through  bevel  gears, 
as  shown.  Besides  the  small  intermediate  supports  for  the 
work,  the  machine  may  be  made  with  adjustable  work  tables 
if  desired.  A  hole  is  bored  in  the  work  table  for  a  lower 
support  to  the  boring  bar. 


NEWTON  CHORD  BORING  MACHINE. 
In  boring  chords  and  other  members  of  bridge  and  struc- 
tural steel  work,  the  vertical  position  of  the  boring  bar  is  the 
most  suitable  arrangement.     The  work  being  often  of  consid- 


Motor-driven  Edge  Grinder. 

The  spindle  is  4  inches  in  diameter,  and  has  a  32-inch  con- 
tinuous automatic  feed,  with  four  geared  changes  and  a  rapid 
hand  adjustment.  The  spindle  is  driven  by  a  phosphor  bronze 
worm-wheel  through  back  gears,  and  in  the  arrangement 
shown  in  the  cut  an  alternating-current  motor  is  used,  which 
is  connected  to  the  driving  shaft  by  a  pair  of  cones  and  a 
belt.  The  distance  from  the  center  of  the  spindle  to  the 
upright    Is    30    inches.     The    distance    from    the    end    of   the 

spindle  to  the  work  table  is  42  inches. 

The  work  table  is  36  inches  square. 


Newrton  Chord  Bonngr;Machiiie. 

erable  size  and  weight,  it  is  advisable,  as  well,  to  bore  the 
holes  at  each  end  at  the  same  time  whenever  possible.  The 
machine  shown  in  the  accompanying  half-tone,  buUt  by  the 
Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa.,  is  built 
to  meet  the  requirements  of  work  of  this  kind. 

The  machine  is  composed,  as  shown,  of  two  uprights  and 


MOTOR-DRIVEN  EDGE  GRINDER. 
The  illustration  shows  a  large  motor- 
■  driven  edge  grinder,  adapted  to  handle 
work  up  to  160  inches  long.  It  was  de- 
signed primarily  to  grind  the  edges  of 
heavy  laminated  safe  plates,  but  is  well 
adapted  to  do  other  work  of  this  kind. 
The  wheel  carriage  slides  on  one  V- 
way,  5  inches  wide,  and  one  flat  way, 
6  inches  wide,  with  a  bearing  on  the 
ways,  60  inches  long.  The  working 
part  of  the  platen  is  15  inches  by  160 
inches,  but  five  projections  30  inches 
long  each  are  provided  to  support  extra 
wide  plates,  etc.  The  machine  is  driven 
by  a  121^  H.P.  direct  current  Robbins 
&  Myers  motor,  which  operates  both 
the  grinding  wheel  and  the  travel  of 
the  carriage. 

The  carriage  is  driven  from  one  end 
of   the   motor   spindle  by  means  of  a 
Morse  silent  chain,  which  connects  it 
to    a    splined    shaft    by    bevel    gears, 
which,    in    turn,     alternately    engage 
with     a     31^-inch     leadscrew     (1-inch 
pitch)    by    means    of    clutches.       The 
emery  wheel  cylinder  is  20  inches  di- 
ameter, mounted  in  a  safety  chuck,  and 
can  be  fed  to  the  work  from  0.001  to 
1-16  inch  per  stroke,  either  automatically  or  by  handwheel,  as 
desired.     The    emery    wheel    can    easily    be    removed    when 
required  by  running  the  carriage  to  the  extreme  end  of  the 
stroke,  which  allows  a  new  emery  wheel  to  be  placed  in  the 
chuck  without  interfering  with  any  part  of  the  machine. 
The  machine  occupies  a  floor  space  10  feet  7  inches  wide  by 
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24  feet  long,  and  weighs,  approximately,  23,000  pounds.  It 
was  designed  and  built  by  The  Safety  Emery  Wheel  Co., 
Springfield,  Ohio. 


A  LARGE  TILTING  PRESS. 
The  cut  shows  a  large  tilting  or  "tip-back"  press  recently 
built  by  the  Perkins  Machine  Co.  of  Warren,  Mass.  Its  build- 
ers believe  it  is  one  of  the  largest  ever  made.  It  weighs 
approximately  18,000  pounds,  and  may  be  swung  backward  as 
far  as  is  necessary  to  make  the  punchings  fall  from  the  dies 


Perkins  Lar^e  Tiltingr  Press. 

by  gravity.  The  main  gear  is  60  inches  in  diameter  and 
weighs  1,950  pounds.  The  crankshaft  is  6  inches  in  diameter 
at  the  bearings.  The  opening  in  the  bed  is  33  inches  in 
diameter.  A  positive  knock-out  is  applied  to  the  plunger, 
being  operated  by  the  cross  bar  shown,  which  strikes  adjust- 
able stop  screws  on  the  face  of  the  ram  guide  at  either  side 
of  the  machine. 


THE  BRICKNER  TILTING  VISE. 
The  Sterling  Emery  Wheel  Mfg.  Co.,  Tiffin,  Ohio,  is  build- 
ing the  Brickner  tilting  vise,  a  tool  intended  for  general 
machine  shop  use  and  adapted  for  work  to  be  done  in  the  drill 
press,  milling  machine,  shaper,  etc.  The  vise  can  be  adjusted 
to  any  angle,  from  the  horizontal  to  the  perpendicular,  with- 
out having  the  clamping  mechanism  interfere  with  the  work 
in  any  way,  or  without  making  it  necessary  to  disturb  the 
adjustment  to  open  and  close  the  jaws  of  the  vise.  The  jaws 
open  6  inches,  are  2  inches  high,  and  5  inches  wide.  An 
8-inch  crank  is  furnished  with  each  vise.  The  weight  is  about 
40  pounds. 


NEW  DOUBLE  DISK  GRINDER. 
Chas.  H.  Besly  &  Co.,  15-17-19-21  S.  Clinton  St.,  Chicago, 
have  recently  designed  a  double  disk  grinder  which  is  an 
adaptation  of  their  regular  single-head  spiral  disk  machine. 
The  use  of  two  heads  makes  it  possible  to  finish  both  sides  of 
a  piece  of  work  at  the  same  time,  giving  it  smooth  and 
parallel  surface.  The  work  is  supported  by  a  holder  which 
can  be  swung  in  between  the  two  disks.  The  body  of  the 
holder  is  a  casting  provided  with  a  projecting  handle,  and 
clamped  to  a  swinging  bar  which  has  a  fine  endwise  adjust- 


ment for  centering  the  work  between  the  wheels.  The  heads 
are  mounted  on  V's  planed  on  the  bed  casting,  and  clamped 
in  position  in  the  same  way  as  the  tailstock  of  a  lathe.  Both 
spindles  have  about  1  inch  longitudinal  feed  in  the  heads  to 
bring  the  disk  wheels  in  contact  with  the  work.  This  move- 
ment is  actuated  either  by  hand  lever  or  by  foot  lever,  as 
may  be  desired. 

A  feature  of  this  and  all  other  double  disk  grinding  ma- 
chines built  by  this  firm  is  the  sliding  bearing  bushings  which 
encase  the  spindles,  and  protect  the  bearings  from  emery  and 
dust.  The  spindles  have  only  about  1  inch  sliding  movement, 
so  the  disk  wheel  is  always  near  to  and  readily  supported  by 
the  main  head  casting.  The  spindles  are  1%  inch  in  diameter 
with  cast  iron  split  bearings,  adjustable  for  wear.  The  end 
thrust  of  the  spindle  is  taken  between  the  pulley  and  the 
back  bearing  bushing  on  hardened  and  ground  thrust  collars 
of  large  area.  The  spindle  pulleys  are  7i,{>  inches  in  diameter 
for  a  6-inch  belt.  The  disk  wheels  regularly  furnished  are 
18  inches  in  diameter  by  %  inch  thick,  but  the  machine  will 
swing  wheels  22  inches  in  diameter.  The  maximum  opening 
between  the  wheels  is  20  inches.  The  machine,  complete  with 
countershaft,  press,  etc.,  weighs  about  3,500  pounds. 
*     *     * 

INDUSTRIAL  NOTES  FROM  EUROPE. 


BRITISH  ENGINEERING  TOPICS. 

General  activity  still  prevails  in  British  Industrial  circles. 
So  much  capital  is  called  for  in  connection  with  business 
promotions  and  extensions  that  government  gilt-edged  securi- 
ties are  quoted  at  the  lowest  prices  ever  recorded.  Much  bet- 
ter financial  returns  are  obtainable  from  commercial  invest- 
ments, and  the  spectacle  is  thus  presented  of  absolutely  safe 
securities  offered  at  little  more  than  75  per  cent  of  their  par 
value.  This  point  is  merely  mentioned  as  an  illustration  of 
the  complicated  factors  which — often  unsuspected  by  those 
affected — conduce  to  the  prosperity  and  well-being  of  those 
associated,  as  manufacturers,  officials,  and  employes,  with 
industrial  enterprises. 

A  feeling  of  unrest  pervades  the  engineering  trade  in  sev- 
eral parts  of  the  country  owing  to  the  demands  of  the  work- 
men for  increased  wages.  There  appears  a  disposition  on  the 
part  of  employers  to  refuse  these  applications,  and  prolonged 
negotiations  on  the  matter  will  probably  ensue. 

The  Lancashire  cotton  and  engineering  trades  are  offering 
strong  opposition  to  a  private  bill  introduced  into  the  Houses 
of  Parliament  which  proposes  to  make  the  use  of  metric 
weights  and  measures  compulsory.  In  the  cotton  trade  it  is 
feared  that  any  disturbance  of  present  customs  would  in- 
volve an  enormous  outlay  in  changing  parts  of  machinery, 
would  be  likely  to  arouse  unjust  suspicions  of  unfair  dealing 
amongst  Eastern  customers,  and  would  upset  standard  wages 
lists  which  have  taken  fifty  years  to  build  up.  The  engineer- 
ing and  cotton  machine  building  concerns  were  equally  em- 
phatic in  their  statements  during  a  joint  representative  depu- 
tation of  employers  and  workpeople  which  recently  waited 
on  the  president  of  the  Board  of  Trade. 

A  feature  of  the  last  few  years  is  the  extent  to  which  mer- 
chants handling  American  machine  tools  have  been  compelled 
to  turn  to  British  sources  for  supplies,  in  consequence,  partly, 
of  the  enormous  American  home  demand  causing  restricted 
deliveries  over  here.  More  than  one  of  these  houses  either 
themselves  build  tools  or  control  works  specializing  on  their 
behalf.  Another  cause  of  this  tendency  is  the  greater  de- 
mand for  those  British  tools  which  have  proved  best  adapted 
to  insular  requirements.  Continental  machine  tools,  etc.,  are 
now  being  actively  pushed  from  their  new  London  headquar- 
ters, by  Schuchardt  &  Schiitte  of  Berlin,  Germany. 

Any  broad  survey  of  British  industries  during  the  last  num- 
ber of  years  must  include  the  developments  due  to  the  em- 
ployment of  capital  accumulated  by  workmen  from  the  profits 
of  cooperative  trading.  From  the  smallest  beginnings  in 
the  grocery,  etc.,  line  by  local  societies  run  by  artisans  in 
their  spare  time,  an  enormous  business  has  been  built  up. 
The  smaller  associations,  after  dividing  the  profits  quarterly, 
formed  reserve  funds  and,  in  time,  in  order  profitably  to  em- 
ploy these  funds,  federated  as  the  "C.  W.  S."  or  Cooperative 
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■Wholesale  Society,  which  Is  a  society  whose  shareholders  are 
smaller  societies,  and  which,  In  addition  to  purchasing  and 
distributing  foodstuffs  and  other  household  necessities  on  a 
large  scale,  has  also  embarked  on  productive  enterprises,  the 
profits  from  all  departments  being  divided  amongst  its  con- 
stituents. Among  the  industries  now  carried  on  by  this 
unique  combination  may  be  mentioned  corn  milling,  boot  and 
shoe  manufacture,  soap,  its  residual  and  allied  products,  jam, 
biscuits,  furniture,  clothing,  tobacco,  farm  produce,  steamship 
owning  and  running,  etc.  Separate  organizations — which  act 
together  on  matters  touching  their  interests — exist  in  Eng- 
land and  Scotland.  From  the  last  half-yearly  report  of  the 
English  section,  it  would  appear  that  the  turnover  was  |112,- 
500,000,  an  increase  of  over  $8,500,000  on  the  previous  half 
year.  The  deposits  and  withdrawals  in  the  banking  depart- 
ment totalled  $275,000,000,  an  increase  of  $18,500,000.  The 
societies'  own  products  amounted  to  over  $22,500,000,  an  In- 
crease of  $4,750,000.  Up  to  now,  no  engineering  department 
has  been  attempted,  the  industries  touched  being  those  capa- 
ble of  being  worked  on  repetitive  lines  without  much  original- 
ity being  required.  It  must,  however,  be  admitted  that  the 
best  machinery  obtainable  has  generally  been  employed. 

Some  perturbation  has  been  caused  in  Staffordshire  by  the 
action  of  German  firms  who  have  induced  a  number  of  expert 
chain  makers  to  leave  Cradley  Heath,  the  home  of  this  in- 
dustry, in  order  to  train  German  workmen  in  the  manufacture 
of  heavy  anchor  chains,  etc.,  hitherto  practically  a  monopoly 
of  the  district.  It  is  not  yet  certain  whether,  by  this  action, 
a  permanent  displacement  of  a  portion  of  this  important  trade 
will  result.  The  migration  of  the  expert  workmen  has  been 
strongly  opposed  by  both  employers  and  the  general  body  of 
workmen.  The  making  of  small  chains  is  carried  on  in  this 
district  in  many  cases  under  conditions  which  disgrace  civili- 
zation, women  and  girls  forging  the  chains  at  their  own 
homes  for  miserable  wages.  A  certain  amount  of  organiza- 
tion of  workers  has,  however,  taken  place  recently,  with  the 
result  of  wage  advances  of  10  to  20  per  cent  with  some  pros- 
pects of  general  improvement  in  environment.  Men  employed 
in  the  heavier  branches  are  in  a  position  to  earn  good  wages 
in  many  cases,  though  from  what  I  have  seen,  few  of  them 
ever  work  on  Mondays,  and  in  many  shops  the  men  employ  a 
messenger  solely  to  bring  in  beer  for  consumption  during 
worlilng  hours.  I  have  been  informed  by  a  prominent  manu- 
facturer that  one  special  reason  for  the  strong  position  occu- 
pied by  Cradley  Heath  in  the  chain-making  industry  is  the 
quality  of  coke  or  breeze  employed.  This  breeze  is  made  from 
coal  mined  locally,  and  the  seams  containing  it  are  practically 
restricted  within  a  very  small  radius  of  the  town. 

Certain  machine  shop  accessories  in  the  way  of  chucks, 
vises,  etc.,  have  been  very  successfully  specialized  in  by 
Charles  Taylor,  of  Birmingham,  who  manufactures  large 
numbers  of  self-centering  chucks  which  combine  powerful 
grip  with  great  durability.  His  machine  vise,  which  gives 
quick  adjusting  facilities  and  good  grip,  also  draws  the  work 
down  onto  the  packings.  It  has  been  extensively  produced — 
and  imitated.  His  concern  is  broad  enough  to  recognize  the 
good  points  of  American  chucks  for  many  services,  and  mer- 
chants them  with  his  own  lines.  A  comparatively  recent  pro- 
duct of  this  house  is  the  "Instanter"  bench  vise,  arranged  for 
rapid  manipulation  (see  Machineby,  October,  1904).  Prede- 
cessors and  contemporaries  in  this  field  who  have  made  capi- 
tal records  and  experience  constant  expansion  include  Messrs. 
Parkinson,  of  Shipley,  and  Enturstie  &  Kenyon,  of  Accring- 
ton.  Other  makers,  who  are  paying  attention  to  the  matter 
of  independent  four-jaw  chucks  include  Dean,  Smith  &  Grace, 
Ltd.,  Keighly,  who,  by  the  way,  have  recently  considerably 
extended,  and  Lang,  of  Johnstone,  N.  B.  The  increasing  use 
of  high-speed  tool  steel,  under  favorable  conditions,  is  men- 
tioned by  one  of  these  firms  as  leading  up  to  the  special 
treatment  of  chucking  facilities,  and  the  other  concern  gives 
as  a  cause  for  success  the  greater  energy  infused  into  their 
work  by  men  working  on  modern  premium  and  bonus  systems. 

Metal-sawing  machinery  has  also  a  number  of  exponents 
who  each  contrive  to  bring  into  prominence  various  meritor- 
ious features.  Isaac  Hill  &  Co.,  Derby,  pioneered  the  "flush 
side"  circular  saw  which  allows  of  cutting  "gates"  or  "risers" 


from  large  steel  castings.  Quite  a  number  of  makers  exploit 
other  variants  of  the  circular  saw,  and  in  the  band-saw  line 
may  be  mentioned  Noble  &  Lund,  Newcastle;  B.  &  S.  Massey, 
Manchester,  and  Clifton  &  Waddel,  Johnstone,  N.  B.  E.  G. 
Herbert,  Ltd.,  Manchester,  has  considerably  enlarged  the 
scope  of  the  power  hack-saw  by  the  introduction  of  the 
"Eccentric"  pattern,  which  deals  rapidly  with  sections  up  to 
18  X  30  inches  The  firm  also  makes  hack-saws  for  handling 
materials  up  to  4  inches  diameter,  entirely  automatically,  the 
cycle  of  operations  continuing  automatically  until  the  entire 
bar  of  material  is  cut  up  into  uniform  lengths,  when  a  bell 
rings  to  warn  the  attendant.  John  Holroyd  &  Co.,  Ltd.,  make 
a  line  of  large  hack-saws  In  which  the  work  slowly  revolves 
while  being  cut,  with  consequent  increased  production.  A 
Midland  firm  which  prefers  to  remain  anonymous  to  a  large 
extent,  its  product  being  factored  rather  than  sold  direct  to 
users,  is  producing  a  hack-saw  for  work  up  to  4%  inches 
diameter,  in  which  straight  cutting  has  been  the  principal 
object  aimed  at,  this  being  attained  by  means  of  a  quadrant 
bracket  which  steadies  the  saw  frame  throughout  its  move- 
ments through  the  piece,  and  which  admits  of  any  side  play 
being  taken  up  for  an  indefinite  period.  James  Vose. 

Manchester,  March  18,  1907. 


MISCELLANEOUS  FOREIGN  NOTES. 
Po^XB  Teaxsmission  on  Large  Scale  in  Pbance. — A  1,100 
foot  head  is  being  utilized  in  a  new  hydro-electric  plant  on 
the  Siagne  River,  a  stream  of  the  Maritime  Alps  in  Southern 
France.  A  30,000-volt  transmission  line  is  now  in  the  course 
of  construction  to  Marseilles.  The  length  of  this  line  will  be 
nearly  100  miles. 

The  Ebnst  Schiess  Machine  Tool  Works  and  Foundry  In 
Diisseldorf,  Germany,  has  been  turned  over  to  a  company 
under  the  name  of  Ernst  Schiess  Werkzeugmaschinenfabrik  A. 
G.  The  company  is  to  continue  the  building  of  machine  tools 
as  well  as  buying  and  selling  machinery  of  all  kinds.  The 
capitalization    is   3,300,000    marks. 

International  Exposition  in  Belgium. — A  world's  fair  and 
International  industrial  exhibition  will,  according  to  a  state- 
ment made  upon  the  authority  of  the  Belgian  government, 
take  place  at  Brussels,  Belgium,  in  1910.  The  exhibition  will 
be  held  under  the  auspices  of  the  Belgian  government.  This 
exposition  is  expected  to  be  the  largest  In  Europe  since  the 
world's  fair  in  Paris,  1900. 

New  French  JIachine  Tool  CoirpANT. — A  number  of  French 
business  men,  actively  engaged  in  the  automobile  industry, 
have  formed  a  company  with  a  capital  of  $1,200,000  for  the 
manufacture  of  machine  tools,  particularly  such  as  are  re- 
quired for  automobile  construction.  It  is  not  as  yet  definitely 
settled  upon  where  the  works  will  be  located,  but  it  is  likely 
that  they  will  be  erected  In  Puteaux,  near  Paris. 

Automobile  Service  in  Austria. — The  reports  from  Europe 
indicate  that  the  motor  car  has  been  put  to  commercial  use 
to  a  far  greater  extent  there  than  it  has  in  this  country,  where 
it  has  been  mainly  devoted  to  pleasure  or  luxury.  The  Aus- 
trian government  is  now  intending  to  provide  all  districts, 
where  railroads  would  not  pay,  with  automobile  service.  This 
movement  has  been  received  very  favorably  by  the  communi- 
ties concerned.  Only  in  a  few  Instances  opposition  has  been 
met  with  because  of  the  fear  that  the  automobile  service  would 
retard  the  construction  of  railroads. 

The  Effect  of  the  Tariff  on  German  Machine  Industry. — 
The  U.  S.  Consul-General  at  Frankfort,  Germany,  reports  that 
the  German  machine  tool  builders  are  not  particularly  pleased 
with  the  new  German  tariff  on  machinery.  The  increase  in 
the  tariff  duties  handicaps  not  only  the  importation  of  neces- 
sary machine  tools,  but  on  account  of  the  accompanying 
treaties  with  foreign  countries,  handicaps  the  exportation  as 
well.  Germany  with  its  hitherto  low  tariff  on  machinery  has 
in  a  few  years  built  up  an  enormous  trade  with  foreign  coun- 
tries, importing  as  well  as  exporting  during  1906  nearly  twice 
as  much  as  it  did  five  years  ago.  It  is  doubtful  whether  there 
will  be  very  many  interests  in  Germany  that  will  benefit  from 
the  curtailing  of  the  country's  trade. 
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The  Bicycle  Business  in  Great  Britain  During  Yeab  1906. 
— The  London  Statist,  in  reviewing  the  cycle  industry  In  the 
United  Kingdom  in  a  recent  issue,  says:  Speaking  generally, 
the  year  just  ended  has  proved  one  of  the  most  satisfactory 
that  the  trade  has  yet  had — ^the  works  have  been  busier  and 
the  output  greater  than  at  any  other  period.  On  the  other 
hand,  the  larger  output  has  been  accompanied  by  a  smaller 
margin  of  profit  than  was  the  case  when  there  was  a  "boom" 
in  the  industry  in  1897.  So  that  with  a  broader  basis  the  trade 
is  in  a  healthier  condition. 

The  Financlal  Aspect  of  the  Machine  Building  Business 
IN  Germany. — The  yearly  statements  of  German  machine  firms 
show  that  from  a  financial  point  of  view  the  past  year  has  been 
one  of  great  business  prosperity,  and  not  only  has  the  produc- 
tion been  greater  than  ever  before,  but  the  dividends  paid  on 
the  capital  invested  are  so  high  as  to  indicate  a  far  more 
than  normal  prosperity.  Out  of  nine  firms  taken  at  random, 
as  reported  by  the  Zeitschrift  fiir  Werkeeugmaschinen  und 
Werkzeuge,  none  paid  less  than  7%  per  cent,  one  paid  9  per 
cent,  four  paid  10  per  cent,  one  12  per  cent,  one  14,  and  one 
34  per  cent  dividend.  In  general  it  seems  that  the  machine 
building  firms  in  Germany  pay  a  very  high  interest  on  the 
capital  invested,  as  the  dividends  in  the  previous  year  were 
in  most  cases  the  same  or  only  1  per  cent  less  than  those 
reported  for  1906.  On  the  other  hand  at  the  meeting  of  the 
Trade  Guild  held  in  Berlin  in  March,  in  reviewing  the  past 
year,  it  was  reported  that  although  the  year  had  been  one  of 
great  gross  profits,  a  number  of  the  works  at  the  close  of  the 
year  showed  very  meagre  profits.  This  is  attributed  to  the 
great  increase  in  price  of  raw  materials  and  half  finished 
products.  The  Trade  Guild,  however,  appears  to  be  a  com- 
bination of  the  kind  which  we  generally  class  as  trusts,  and 
the  failure  to  realize  great  profits  may  have  been  due  to  its 
trust  methods  which  do  not  work  well  in  competitive  busi- 
ness. It  was  intimated  that  a  great  deal  of  the  difiiculties 
encountered  was  on  account  of  the  competition  of  works  not 
affiliated  or  organized  for  syndicate  working.  These  works, 
as  far  as  we  understand,  are  the  ones  that  have  shown  very 
high  profits.  As  the  machinery  trade  is  a  purely  competitive 
business,  one  feels  obliged  to  admit  that  it  is  gratifying  to 
see  that  the  smaller  competing  firms  are  able  to  hold  their 
own  against  the  combination  referred  to. 

*  •     • 
PERSONAL. 

Edgar  Bloxham,  Paris,  France,  importer  of  machinery  and 
tools,  visited  the  United  States  in  March  and  April  in  the 
interest  of  his  business. 

Fred  A.  Geier  has  been  made  president  and  general  manager 
of  the  Bickford  Drill  &  Tool  Co.,  Cincinnati,  Ohio.  F.  M. 
Huschart,  formerly  of  the  Marshall  &  Huschart  Machinery  Co. , 
Chicago,  is  assistant  to  the  president  and  is  managing  the 
Bickford  plant. 

William  J.  Kaup,  the  head  of  the  machine  shops  of  Pratt 
Institute,  Brooklyn,  N.  Y.,  will  be  granted  leave  of  absence 
during  the  academic  year  of  1907-08.  In  view  of  this  fact,  the 
associated  evening  machine  classes  met  at  the  Institute  club 
on  the  evening  of  March  20  and  presented  to  Mr.  Kaup  a 
handsome  gold  watch.  The  following  paragraph  expresses  the 
spirit  of  the  classes  in  making  the  presentation,  and  is 
engraved  in  the  case: 

"Presented  to  Mr.  William  J.  Kaup  by  the  Associated  Even- 
ing Machine  Classes  of  Pratt  Institute  as  a  token  of  our  ap- 
preciation of  his  untiring  zeal  in  our  behalf  as  students  and 
men.     March  22,  1907." 

•  •     • 

FRESH  PROM  THE  PRESS. 

The  Theta-Phi  Diagrams.      By   Henry   A.   Golding.      126  pages,  5x7 

inches.      48    cuts    and    diagrams.      Second    edition.      Published    by 

the  Technical   Publishing  Co.,   Ltd.,   Manchester,   England,   and   D. 

Van  Nostrand  Co.,  New  York.     Price,  $1.25. 

This  work   endeavors    to   show    the   use    of    the    temperature-entropy 

diagrams  and  the  various  methods  of  drawing  them  for  different  heat 

motors.     Little  change  has  been  made  in  the  second  edition.     To  give 

an  Idea  of  the  character  of  the  work  the  headings  of  the  chapters  may 

be  enumerated.     Entropy  ;  Entropy  of  Water  and  Steam  ;  Conversion  of 

Indicator  Diagram  to  Entropy  Diagram ;   Heat  Losses  ;  Application   to 

the  Gas  Engine ;  Application  to  Oil  and  Air  Engines. 

Ldbrication  and  Lubricants.    By  Leonard  Archbutt  and  R.  M.  Deeley. 

528    pages,    5 Mi    x    SH    Indies.      157    cuts.      Published    by    Chas. 

Griffin  &  Co.,  Ltd.,  London,  and  J.  B.  Llppincott  Co.,  Philadelphia. 

Price,  $6.00. 

The  book  in  review  Is  of  the  second  edition,  the  first  edition  having 


been  published  In  1899.  The  work  is  an  excellent  companion  book  to 
our  American  book,  "Friction  and  Lost  Work  In  Machinery  and  Mill 
Work,"  by  Robert  H.  Thurston.  It  contains  a  much  more  thorough 
treatment  of  lubricants,  and  describes  a  large  variety  of  apparatus. 
The  second  edition  has  been  thoroughly  revised  and  considerable  new 
matter  added,  including  a  brief  account  of  Lasche's  experiments.  The 
book  can  be  heartily  recommended  to  those  interested  in  the  subject  of 
friction  and  lubrication,  tests  of  lubricants,  and  the  general  subject  of 
lubrication  of  machinery. 
Modern    Steam    Engineering.      By    Gardner    D.    Hiscox.      Electrical 

section   by  Newton   Harrison.     487  pages,  6x9  inches.     405   cuts. 

Published  by  Norman  W.  Henley  &  Son,  New  York.  Price,  $3.00. 
The  opening  chapter  Is  devoted  to  the  history  of  the  steam  engine, 
following  which  steam  and  its  properties  are  discussed.  Chapter  III 
is  on  the  generation  of  steam  furnaces  and  their  adjuncts,  the  various 
grate  constructions  of  furnaces,  etc.  Then  are  taken  up  in  order  types 
of  boilers,  chimneys,  feed-water  heaters,  motors,  generators  and  steam 
pumps,  boiler  incrustation,  flow  of  steam  through  orifices,  superheated 
steam,  adiabatic  expansion  of  steam,  the  steam  engine  indicator,  steam 
engine  proportions,  the  slide  valve  and  valve  gear.  Corliss  engines, 
compound  engines,  triple  and  quadruple  expansion  steam  engines,  the 
steam  turbine,  mechanical  refrigeration,  the  elevator,  the  cost  of  power, 
the  engineer  and  his  duties.  The  electrical  section  by  Mr.  Harrison 
treats  briefly  of  the  dynamo  and  its  regulation  and  testing ;  motors ; 
the  switchboard  and  storage  batteries  ;  lighting  and  lamps.  From  the 
foregoing  it  will  be  seen  that  the  book  is  of  a  very  comprehensive 
character.  It  brings  together  in  one  volume  a  large  mass  of  mforma- 
tion  valuable  to  the  working  engineer.  The  addition  of  the  electrical 
section  is  an  excellent  feature,  tor  there  are  few  engineers  nowadays 
who  do  not  require  considerable  practical  knowledge  of  electrical  appa- 
ratus. A  feature  that  will  be  popular  is  the  questions  and  answers 
to  the  chapters  in  the  electrical  section.  The  book  is  well  printed  and 
well  bound  and  excellently  illustrated.  Numerous  tables  are  included, 
there  being  a  total  of  over  40  in  the  work. 
Bdlletin  No.  9.     An  Extension  op  the  Dewey  Decimal  System  of 

Classification   .\pplied   to   tub   Engineering   Industries.     By 

L.  P.  Breckenridge  and  G.  A.  Goodenough.     72  pages,  6x9  inches. 

Published  by  the  University  of  Illinois,  Urbana,  111. 
The  Dewey  decimal  system  of  classification  is  well-known  to 
librarians  and  others  who  have  to  do  with  the  arranging  and  cata- 
loguing of  books,  pamphlets,  drawings,  information,  etc.  It  is  the 
most  simple  and  comprehensive  scheme  of  the  kind  that  has  ever  been 
devised.  Considerable  use  of  it  has  been  made  in  engineering  and 
industrial  work.  It  has  been  adapted,  tor  instance,  to  the  filing  of 
technical  data,  catalogues,  reports,  card  systems,  drawings,  etc.,  and  it 
has  been  found  equally  useful  for  manufacturing  and  business  concerns. 
As  originally  developed  the  classification  was  not  minute  enough  for 
technical  and  Jndustrial  uses  of  this  kind.  This  pamphlet  is  the  result 
of  some  years  of  study  and  experience  in  the  work  of  expanding  the 
classification  to  meet  the  most  severe  requirements  of  modern  condi- 
tions. The  first  edition  was  a  small  pamphlet  of  six  pages.  The  de- 
mand for  It  was  so  great  that  within  a  year  a  second  edition  was 
printed  and  this  has  been  followed  by  third  and  fourth  editions.  In 
each  successive  edition  the  expansion  has  been  carried  somewhat 
further,  in  the  third  was  incorporated  with  slight  modifications  the 
expansion  for  railroads  and  railroad  engineering  adopted  by  the  Inter- 
national Railway  Congress.  In  this  present  Issue  are  included  the 
expansions  already  worked  out,  and  the  expansion  for  electrical  en- 
gineering made  by  Mr.  J.  M.  Bryant  of  the  electrical  engineering  de- 
partment of  the  University  of  Illinois,  together  with  more  or  less 
complete  extension  for  other  branches  of  engineering.  The  whole,  it 
Is  hoped,  win  be  a  self-contained  classification  which  will  cover  with 
comparative  completeness  the  entire  ground  of  engineering  industry. 
So  far  as  we  know  there  has  been  no  other  expansion  of  this  kind 
worked  out,  and  as  this  seems  to  have  been  made  with  great  care,  we 
see  no  reason  why  it  should  not  be  adopted  by  everyone  who  has  any- 
thing In  the  way  of  books,  pamphlets  or  data  of  an  engineering  nature 
which  he  desires  to  file  and  keep  track  of.  No  one  who  has  anything 
of  this  kind  to  do  should  be  Ignorant  of  the  merits  of  the  Dewey 
decimal  system.  This  pamphlet,  combined  with  a  bulletin  of  the 
Library  Bureau  of  Boston  and  New  York  entitled  "Decimal  Classifica- 
tion and  Relative  Index,"  will  give  anyone  a  good  working  knowledge 
of  the  system. 

NEW  TRADE  LITERATURE. 

Western  Electric  Co.,  Chicago,  HI.     Folder  calling  attention  to  the 
Western  Electric  motors  for  ventilating  fans. 


The  Massachusetts  Institute  op  Technology,  Boston,  Mass., 
has  Issued  a  booklet  outlining  its  summer  courses  for  1907. 

GisHOLT  Machine  Co..  1316  Washington  .■Vve.,  Madison,  Wis. 
Leaflet  describing  a  method  of  finishing  flywheeU  In  one  operation. 

The  University  op  Pennsylvania,  Philadelphia,  Pa.,  has  Issued  a 
book  descriptive  of  the  Engineering  Building  recently  erected  there. 

IRLAND  Pipe  Wrench  Co.,  15  Court  Square,  Boston,  Mass.  Leaflet 
descriptive  of  the  Irland  automatic  wrench. 

Independent  Pneumatic  Tool  Co.,  First  National  Bank  BIdg.,  Chi- 
cago, 111.  Circular  E,  illustrating  types  of  Thor  air  hammers  and 
drills. 

B.  F.  S'TORTEVANT  Co.,  Hyde  Park,  Mass.  Bulletin  14.'!  on  generat- 
ing sets  with  horizontal  engines,  describing  and  illustrating  these  sets 
as  used  with  class  H  C  1  engines. 

The  Heald  Machine  Co.,  Station  D-2,  Worcester,  Mass.  Circular 
Illustrating  the  Heald  ring  and  surface  grinder  and  giving  a  list  of 
some  of  the  customers  using  this  machine. 

Dodge  &  Day.  Drexel  Bldg.,  Philadelphia,  Pa.  Illustrated  pamphlet 
No.  16  entitled  Methods  and  Work  of  an  Engineering  Organization, 
being  one  of  a  series  concerning  recent  work  done  by  this  company. 

Keuffel  &  EssER  Co..  127  Fulton  St.,  New  York.  Recent  circu- 
lars describing  automatic  print  hanger,  folding  rules,  and  pocket 
calculator. 

Arthur  M.  Dnrp,  publisher,  52  Canton  St.,  Boston,  Mass.  Leaflet 
descriptive  of  wage  calculator  books  designed  to  save  all  figuring  and 
errors  in  the  computation  of  wages. 

The  Owen  Machine  Tool  Co.,  Sprlngfleld,  O.  Circulars  Illustrat- 
ing and  giving  specifications  for  No.  2A  universal  miller,  No.  2B  plain 
miller.  No.  3X  universal  miller  and  No.  3B  plain  miller. 

The  High  Duty  Saw  &  Tool  Co.,  Eddystone,  Pa.  Illustrated  cata- 
logue descriptive  of  its  line  of  high  duty  sawing  machines  and  Tindel 
high-speed  steel  saw  blades. 

J.  H.  Wagenhoest  &  Co.,  I'oungstown,  O.  New  circular  illustrat- 
ing their  electric  blueprint  machmes.  A  list  of  the  users  of  this  ma- 
chine and  references  from  various  companies  are  Included. 

Armstrong  Bros.  Tool  Co.,  113  N.  Francisco  Ave.,  Chicago,  111. 
Catalogue  No.  14  illustrating  and  giving  tables  of  specifications  for 
Armstrong  tool-holders. 

Rotary  File  &  Machine  Co..  Inc.,  589  Kent  .\ve..  Brooklyn,  N.  Y. 
Booklet  Illustrating  and  describing  band-saw  macliines,  sharpeners, 
setters,  blades,  guides  and  brazers. 
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The  Ashcboft  Mfg.  Co.,  85  Liberty  St.,  New  York  City.  Catalogue 
for  1907  describing  various  gages,  indicators,  pipe  stocks  and  dies, 
ratchets  and  other  Instruments  and  tools  manufactured  by  this  com- 
pany. 

The  Kxecht  Bros.  Co.,  819  Wade  St.,  Cincinnati,  O.  Circular  set- 
ting forth  the  advantages  claimed  for  the  Knecht  friction  sensitive 
drill.  Those  interested  in  this  drill  may  obtain  further  particulars 
by  sending  the  post  card  attached  to  the  circular  to  the  company. 

GOLDSCHMIDT-THEB.MIT  CO.,  90  West  St..  New  York  City.  Descrip- 
tion of  the  Thermit  welding  process  and  of  repair  jobs  made  by  this 
process.  Special  attention  is  called  to  its  application  to  the  trans- 
portation companies. 

Hallixgee  &  PEEnoT,  I'hiladelphia.  Pa.  Pamphlet  on  concrete 
industrial  plants,  being  illustrated  with  examples  of  reinforced  con- 
crete industrial  construction,  with  descriptions  of  the  systems  of 
construction. 

Philadelphia  Gear  Woeks,  Ixc,  Seventh  and  Cherry  Sts.,  Phila- 
delphia, Pa.  New  catalogue  containing  all  necessary  information  rela- 
tive to  the  stock  gears  of  the  company,  and  giving  rules  and  tables 
for  figuring  gears. 

Pattersox,  Goitfeied  &  HcxTEE,  Ltd.,  New  York.  Catalogue  of 
260  pages  on  blacksmiths'  tools.  While  the  catalogue  pertains  essen- 
tially to  blacksmiths'  tools,  it  also  contains  information  of  general 
interest  to  machinists  and  repair  men  as  well.  When  writing  for  a 
copy  ask  for  catalogue  119. 

Wells  Beos.  Co.,  Greenfield,  Mass.  Catalogue  No.  22  on  screw- 
cutting  tools  and  machinei-y,  containing  descriptions  and  illustrations 
of  screw  plates,  taps,  dies,  reamers,  gages,  bolt  cutters  and  nut  tap- 
pers, etc.  In  addition  to  its  regular  line  of  tools  here  described,  the 
company  makes  a  variety  of  special  tools. 

The  Clevelaxd  Twist  Drill  Co.,  Cleveland.  O.,  has  issued  a  set 
of  readv  reference  cards  containing  data  upon  taper  shanks,  drill  list 
for  taps,  high-speed  steel  drills,  etc.  These  sheets  are  so  arranged 
that  they  can  be  hung  up  and  easily  referred  to.  A  set  will  be  sent 
to  anyone  upon  making  application. 

The  Ameeicax  Locomotut:  Co.,  Ill  Broadway,  New  York,  has 
issued  a  pamphlet  describing  a  rotary  snow  plow,  giving  a  brief 
account  of  the  work  done  by  this  type  of  plow  in  fighting  snow  on 
various  railroads.  The  pamphlet  contains  a  set  of  rules  for  the  guid- 
ance of  those  operating  this  type  of  machine. 

Baldwix  Locomotive  Works,  Philadelphia,  Pa.  Pamphlet  entitled 
"The  Actual  Efficiencv  of  a  Modern  Locomotive,"  being  No.  60  of  this 
scries  on  locomotive  "construction  and  related  matters.  The  subject 
matter  is  a  paper  read  hv  William  Penn  Evans  before  the  Pacific 
Railway  Club.  February  17,  1906. 

ExPAXDED  Metal  &  Coeelgated  Bar  Co.,  St.  Louis,  Mo.  Catalogue 
comprising  a  collection  of  illustrations  showing  the  work  done  with 
the  corrugated  bar  in  a  variety  of  structures,  some  Information  con- 
cerning corrugated  bar,  and  simple  formulas  and  tables  for  use  in 
designing. 

Israel  Lcdlow.  superintendent  of  the  Aeronautical  Bureau,  James- 
town Exposition.  New  York,  has  sent  us  a  list  of  the  aeronautical 
competitions  which  will  be  held  at  the  Jamestown  Exposition  at 
Norfolk.  Va..  Anril  26  to  November  30,  1907.  The  list  includes 
twenty-five  events  and  include  dirigible  balloon  competition,  flying 
devices  heavier  than  air,  kites,  etc. 

Baxtam  .\xti-Feictiox  Co.,  Bantam,  Conn.,  has  issued  a  new  cata- 
logue calling  attention  to  several  new  ideas  relating  to  roller  bear- 
ings, some  of  which  may  be  noted  on  pages  6,  13.  IS,  21.  22.  23 
and  24.  Reprint  of  an  article  on  the  Mechanical  Design  of  Ball  Bear- 
ings and  Roller  Bearings,  contributed  by  W.  S.  Rogers  to  the  Engi- 
neering Magazine  is  also  included. 

Miami  Valley  Machixe  Tool  Co..  Dayton.  Ohio.  Catalogue  of  the 
Miami  Valley  lathe  and  drills.  At  the  present  time  the  company 
builds  a  13^4-inch  engine  lathe  and  12-inch  and  14-inch  sensitive 
drills.  The  size  of  the  lathe  and  its  modem  features  make  it  a  ma- 
chine desirable  for  manual  training  school  work  as  well  as  for  general 
manufacturing  purposes. 

Recobd  of  Transportation  Lines  Owned  and  Operated  by  the  Penn- 
sylvania Railroad  for  the  year  ending  December  31.  1906.  4o  pages. 
9  X  1'  inches.  Published  bv  the  Pennsylvania  Railroad.  Philadelphia. 
Pa  ~The  record  gives  the  names  of  the  various  railways,  ferries  and 
canals,  and  general  data  regarding  same.  It  includes  a  large  map  in 
colors,  showing  the  ramifications  of  this  enormous  transportation 
system. 

\meeicax  Locomotive  Co..  Ill  Broadway.  New  York,  has  recently 
issued  a  pamphlet  devoted  to  the  Mogul  type  of  locomotive.  This  is 
the  seventh  of  a  series  being  published  by  the  company  to  include  the 
various  standard  tvpes  of  locomotives.  It  illustrates  and  describes  25 
different  designs  of  the  Mogul  type  built  by  the  American  Locomotive 
Co  for  various  railroads.  These  types  range  in  weight  from  49.000 
to  187.000  pounds.     A  copy  will  be  sent  on  request  to  those  interested. 

T.  R.  ALMOXD  Mfg.  Co..  S5  Washington  St.,  Brooklyn,  N.  Y.  Ad- 
vertising novelty  in  the  shape  of  a  salesman's  advance  card,  being  a 
folder  in  which  is  pasted  a  photograph  of  the  salesman  opposite  a 
"window"  cut  out  of  the  front  page.  The  frame  of  the  window  is  the 
outline  of  an  Almond  chuck.  This  advance  sheet  is  sent  by  the 
Almond  salesmen  to  their  customers,  notifying  them  of  a  future  visit 
of  the  salesman  to  their  place. 

The  Whitmax  &  Baexes  Mfg.  Co.,  Chicago.  111.  Catalogue  of 
"Diamond"  high-speed  twist  drills  and  reamers  made  from  W.  &  B. 
hi"h-speed  steel.  These  drills  and  reamers  are  made  at  the  Akron, 
Ohio  factory  of  the  the  company,  and  cover  a  wide  range  of  sizes. 
Thev  are  hardened  and  tempered  by  special  processes  which  enable 
the  "production  of  tools  which  give  the  maximum  wearing  qualities 
and  still  retain  the  requisite  toughness  to  prevent  splitting  and  break- 
ing. A  large  stock  of  high-speed  drills  is  carried,  and  prompt  ship- 
ments can  be  made. 

DERRICK'S  British  Report  is  the  title  of  a  new  periodical  started 
in  January,  1907.  and!  published  by  Mr.  Paul  E.  Derrick,  34  Norfolk 
Street  Strand.  London.  The  price  is  $10  per  year.  It  is  intended  to 
be  a  careful  diaest  of  present  British  market  conditions,  and  is  pub- 
li'shed  in  the  interest  of  manufacturers  seeking  trade  extension  for 
goods  sold  under  an  advertised  name  or  registered  trade  mark.  The 
February  issue  contains  a  number  of  able  articles  reviewing  trade 
conditions  at  home  and  abroad. 

The  Nation.il  Export  Association  of  American  Manufacturers. 
Park  Row  Building,  New  York.  Leaflet  explaining  the  object  and 
methods  of  this  newly-organized  association.  The  export  association 
proposes  to  secure  for  its  members  all  the  advantages  of  a  systematic 
cooperation  directed  towards  trade  expansion.  A  European  office  will 
be  opened  in  Paris  to  work  with  the  .American  office.  In  this  way 
an  American  office  will  be  in  direct  communication  with  an  organiza- 
tion in  Europe  where  the  market  conditions  will  be  studied  at  close 
range.  The  work  of  the  association  will  consist  in  investigating  trade, 
selecting  local  agents,  guaranteeing  stock  confided  to  local  agents, 
exhibiting  catalogues  at  its  European  headquarters,  creating  a  foreign 
demand,  reporting  special  trade  movements,  recommending  suitable 
advertising  mediums  abroad,  procuring  catalogues,  price-lists  and  sam- 
ples of  European  competitors,  tending  to  registration  of  trade-marks 
and  applications  for  patents  abroad  and  the  various  other  details 
that  will  naturally  gravitate  to  an  organization  of  this  character. 


MANUFACTURERS'  NOTES. 


Goldschmidi-Theemit  Co.,  New  York,  has  removed  its  offices  to 
the  fourteenth  floor  of  the  West  Street  Building.  No.  90  West  Street, 
between  Cedar  and  Albany  Streets. 

Aemsteoxg  Bros.  Tool  Co..  113  N.  Francisco  Ave..  Chicago.  111., 
has  received  a  medal  for  its  exhibit  at  the  recent  international  exhibi- 
tion held  at  Liege,  Belgium,  for  lathe  and  planer  tool-holders. 

Ceocker-Wheelee  Co.,  Ampere,  N.  J.,  has  established  a  branch 
office  in  Birmingham.  Ala.,  to  handle  its  rapidly  increasing  Southern 
business  in  electric  motors  and  generators. 

Machixeev  Exchaxge,  ■  10  Oliver  St.,  Boston.  Mass.,  is  now  the 
headquarters  of  30  firms  selling  machinery,  appliances  and  materials. 
The  exchange  has  grown  rapidly,  having  more  than  doubled  the  num- 
ber of  firms  represented  within  a  year. 

Pittsbiirg  Automatic  Vist  &  Tool  Co..  Pittsburg.  Pa.,  recently 
made  a  large  shipment  of  vises  to  the  Texas  Central  Railway  Co.  The 
capacity  of  the  company  has  been  increased  so  that  it  is  in  position 
to  fill  all  orders  immediately,  regardless  of  the  size  or  style  of  vise. 

W.  Gerhaedi  Works,  I.indenscheid.  Westphalia,  Germany,  desires  to 
receive  American  catalogues,  booklets,  circulars,  reference  lists,  etc.,  of 
all  classes  of  machines  and  tools,  special  and  automatic  machinery  of 
every  description,  power  plant  equipment,  electrical  equipment  and  of 
the  hardware  trades. 

The  Xvlotite  Pbodcct  Co..  Cincinnati.  Ohio,  formerly  manufac- 
turer of  fiber  pulleys,  has  discontinued  the  business,  and  the  machin- 
ery has  been  sold.  Mr.  Mark  Muggeridge.  who  was  general  manager 
of  the  plant,  has  taken  the  position  of  general  superintendent  of  the 
Queen   City   Machine  Tool   Co..   Cincinnati.   Ohio. 

Krips-Masox  Machixe  Co..  Ixc,  1636  N.  Hutchinson  St..  Phila- 
delphia. Pa.,  has  established  a  New  York  office  at  125  West  23d  St.. 
with  Mr.  Edgar  A.  Wilhelmi  as  its  selling  agent.  The  busmess  of  the 
Krips-Mason  Machine  Co.  is  the  building  of  special  machinery  for 
making  washers  and  metal  specialties. 

Nutter,  Baexes  &  Co.,  Boston.  Mass.,  are  now  located  at  their  new 
factory.  326  A  St.,  where,  with  increased  floor  space  and  a  more 
complete  equipment  of  tools,  they  expect  to  be  better  prepared  to  meet 
the  Increasing  demand  (which  has  more  than  doubled  in  the  past 
year)  for  their  metal  saw  cut-off  machines  and  automatic  saw  sharp- 
eners. 

Ameeicax  Locomotive  Co.,  Ill  Broadway,  New  Y'ork.  has  received 
the  following  list  of  locomotive  orders  for  delivery  to  foreign  countries : 
Two  S-wheel  passenger  locomotives  for  the  Canton  Hankow  Railway, 
China  ;  three  Prairie  type  tank  locomotives  for  the  Yueh  Han  Railway, 
China  :  five  Prairie  type  tank  locomotives  for  the  Yokohama  Railway  of 
Japan ;  two  4-wheel  type  saddle  tank  locomotives.  Government  Rail- 
way of  Guatemala  ;  and  three  Mallet  type  locomotives.  Central  Rail- 
way of  Brazil. 

The  S.  Obbrmayee  Co.,  Cincmnati,  O.,  will  entertain  the  Pittsbnrg 
Foundrymen's  Association  in  June.  A  special  train  will  take  the  guests 
to  the  new  Obermayer  plant  at  Rillton.  Pa.  This  new  plant  is  the 
latest  addition  to  the  already  large  manufacturing  capacity  of  the 
company  and  makes  a  total  of  five  plants  operated  by  them  for  the 
manufacture  of  foundry  facings  and  supplies,  located  as  follows  :  Cin- 
cinnati, Chicago.  Pittsburg,  Larimer,  Pa.,  and  Rillton.  Pa.  Rillton  is 
only  a  short  distance  from  Pittsburg,  in  the  heart  of  the  Westmore- 
land district,  on  the  line  of  the  Pennsylvania  R.  R. 

Niles-Bemexi-Poxd  Co.,  New  York,  has  opened  new  offices  in  Chicago 
on  the  sixth  floor  of  the  Commercial  National  Bank  Building.  Clark 
and  Adam  Sts.  The  Pratt  &  Whitney  Co.  will  abandon  its  showroom 
at  46-48  S.  Canal  St.  and  will  combine  its  machinery  sales  department 
with  that  of  the  Niles-Bement-Pond  Co.  The  Pratt  &  Whitney  small 
tools  show  room  and  stock  room  will  be  located  on  the  ground  floor  of 
the  new  Plamondon  Bldg..  Clinton  &  Monroe  Sts.,  where  a  complete 
list  of  small  tools  and  gages  will  be  carried  in  stock.  Mr.  Geo.  F. 
Mills  will  continue  as  manager  of  the  Chicago  office. 

The  Peeeless  Rcbbee  Mfg.  Co..  16  Warren  St.,  New  York,  has 
broken  ground  for  a  large  three-story  factory  building  at  its  already 
extensive  plant  at  New  Durham.  N.  J.  The  additional  capacity 
afforded  by  the  new  building  will  give  the  company  one  of  the  largest 
mechanical  rubber  plants  in  the  world.  There  will  be  installed  sev- 
eral new  calendering  machines,  a  number  of  presses  for  mold  work 
and  a  new  battery  of  washers,  grinders,  mixers,  etc.  The  improve- 
ments, when  completed,  will  add  about  30  per  cent  to  the  present 
capacity. 

The  March  28  meeting  of  the  Technical  Publicity  Association  at  the 
Aldine  Club.  New  York,  was  "house  org.in"  night,  the  subject  being 
the  periodical  publications  issued  by  various  manufacturing  concerns 
to  advertise  their  products.  The  editors  of  the  successful  house 
organs  issued  by  a  number  of  the  leading  manufacturing  concerns 
were  present,  and  several  made  addresses.  In  some  cases  the  house 
organ  has  taken  the  place  of  the  advertising  in  the  trade  press  alto- 
gether, and  in  other  papers  the  trade  magazine  has  been  used  to  sup- 
plement regular  trade  paper  advertising. 

MoDERX  Machixery  &  ExGixEERixG  CoMPAXY.  Cleveland,  Ohio,  has 
been  incorporated,  and  has  acquired  the  business  as  selling  agents  for 
the  Potter  &  Johnston  Machine  Co.  and  Landis  Tool  Co.,  formerly 
conducted  bv  W.  E.  Flanders,  with  offices  at  309  Schofield  Bldg.,  and 
933  Monadnock  Block.  Chicago.  111.  Thomas  F.  Ahem.  M.E..  who 
has  been  manager  of  the  Chicago  office  for  the  past  two  years,  and 
formerly  with  the  Pratt  &  Whitney  Company,  is  treasurer  of  the  new 
companv.  "The  company  has  received  an  order  for  $150,000  worth  of 
machinerv  equipment  for  the  new  plant  of  the  Rainier  Motor  Car  Co, 
Detroit.  Mich.  It  is  expected  that  this  plant  will  be  in  operation 
by  June  15.  and  that  about  600  cars  will  be  turned  out  in  1908. 

The  seventh  annual  session  of  the  "Summer  School  for  Artisans" 
of  the  University  of  Wisconsin  begins  June  24  and  continues  six 
weeks.  Courses  "of  study  are  offered  on  engines  and  boilers,  applied 
electricity,  mechanical  drawing  and  machine  design,  materials  of  con- 
struction, fuels  and  lubricants,  shop  work  and  manual  training.  The 
entire  laboratory  and  shop  equipment  of  the  College  of  Engineering  Is 
used  by  the  students  in  the  summer  school.  The  requirements  for 
admission  are  only  a  working  knowledge  of  English  and  arithmetic. 
Further  information  may  be  obtained  from  Mr.  Frederick  E.  Tumeaure, 
Madison,  Wis. 

The  Ameeicax  Pullet  Co..  29th  and  Bristol  Sts.,  PhiladelpUi, 
Pa.,  has  lately  completed  important  additions  to  its  plant.  During 
the  past  year  the  factory  has  been  equipped  for  making  pulleys  44,  46 
and  48  inches  in  diameter,  from  6  to  16  inches  face  (diameters  and 
faces  varving  bv  2  inches),  so  that  the  total  range  of  sizes  which  can 
now  be  had  of  this  type  of  pulley  is  from  6  to  48  inches  diameter,  ana 
from  2  to  16  inches  face,  according  to  diameters.  In  1897  the  outptlt 
of  the  companv  for  the  year  was  IS.OOO  pulleys  from  6  to  24  inches 
diameter:  in  1!)06  the  output  was  200.000  pulleys  from  6  to  42  inches 
diameter.     An  eight-arm  pulley  has  recently  been  added  to  the  line. 

The  .Vmericax  Locomotive  Co..  Ill  Broadway.  New  York  City,  at 
the  coming  Jamestown  Exhibition  will  occupy  a  plot  100x250  feet  fti 
the  southern  portion  of  the  groimds  on  the  southeasterly  side  of  Lees 
parade  grounds.     The  exhibit  will  be  housed  in  a  building  especially 
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ALCOHOL  FOR  POWERS 


JOHN  A.  SECOR.t 


John  A.  Secor.J 


GASOLINE  is  more  ex- 
tensively used  for 
generating  power 
than  any  other  liquid  fuel. 
But  although  there  is  an  In- 
creasing production,  the 
supply  is  becoming  insuffi- 
cient for  the  increasing  de- 
mand, as  the  output  is  rela- 
tively decreasing  when  com- 
pared with  that  of  crude 
oil.  This  is  due  to  the  fact 
that  the  petroleums  from 
the  more  recently  developed 
American  fields  are  of  dif- 
ferent constitution  from  the 
oils  originally  obtained. 

Until  a  comparatively  re- 
cent period  petroleum  came 
chiefly  from  Pennsylvania  and  Ohio.  These  oils  vary  in  gravity 
from  37  to  50  degrees  Baume  and  contain  approximately  from 
8  to  12  per  cent  gasoline.  But  at  the  present  time  Pennsyl- 
vania and  Ohio  with  Indiana  and  Kentucky  provide  the 
minimum  proportion  of  the  total  yield.  More  than  eighty 
per  cent  comes  from  Texas,  California,  Illinois,  and  Kansas. 
These  more  recently  developed  oils  have  specific  gravities 
between  12  and  34  degrees  Baume,  and  contain  only  from 
1  to  4  per  cent  gasoline.  The  available  supply  of  gasoline 
has  been  reduced  from  an  average  of  10  per  cent  to  less  than 
3  per  cent  of  the  total  petroleum  production. 

Exports  of  mineral  oil  increased  from  seventy-nine  million 
dollars  in  1905  to  eighty-five  millions  in  1906,  yet  it  is 
said  that  in  consequence  of  the  relative  shortage  in  the 
domestic  supply,  some  gasoline  has  been  imported  to  this 
land  of  petroleum.  While  the  ratio  of  gasoline  to  petroleum 
has  decreased,  new  markets  for  gasoline  have  been  created 
which  have  increased  the  wholesale  price  under  the  inflexible 
operation  of  the  law  of  supply  and  demand.  The  price  of 
gasoline  from  the  retailer  is  from  4  cents  to  10  cents  a  gallon 
above  the  wholesale  price,  according  to  the  locality  and 
quantity  sold. 

The  automobile  industry  in  America  began  with  the  pres- 
ent century;  314  cars  were  sold  in  1901  and  the  first  complete 
factories  equipped  in  1902.  It  is  estimated  that  60,000  cars 
were  marketed  in  1906  and  that  over  100,000  will  be  built 
during  1907.  While  the  autocar  has  created  a  large  demand 
for  gasoline,  it  is  believed  that  the  quantity  used  in  the 
West  for  gasoline  stoves  is  in  excess  of  the  present  require- 
ment for  automobiles.  There  is  a  continuous  increase  in  the 
gasoline  consumption  for  stationary  engines.  One  firm  sold 
15,000  engines  during  1906.    A  larger  concern  is  now  equipped 

*  For  additional  information  regarding  alcohol  as  a  motor  fuel,  see 
the  following  articles,  previously  publisbed  in  Machinery  :  Alcohol 
as  a  source  of  power,  August,  1005 ;  Alcohol  as  motor  fuel,  July, 
1906 ;  Alcohol  as  a  fuel  for  gas  engines,  .\ugust,  1906  ;  The  value  of 
alcohol  for  combustion  engines,  December,'  1906;  Alcohol,  kerosene, 
and  gasoline  as  fuels  for  automobiles,  April,  1907. 

t  Address  :     488  East  18th  St.,  Brooklyn,  N.  Y. 

t  John  A.  Secor  was  bom  in  New  York  City,  1847.  He  began  his 
engineering  experience  with  steam  engine  construction  and  design,  but 
recognizing  the  great  future  in  store  for  the  Internal  combustion 
engine,  he  gave  the  steam  engine  over  some  fifteen  years  ago,  and  has 
since  devoted  his  attention  to  the  internal-combustion  type,  and  the 
problems  connected  therewith.  His  earlier  work  was  an  investigation 
of  the  various  fuels  and  their  proper  treatment,  .is  a  result  he  was 
led  to  the  conclusion  that  the  same  general  principles  .should  be 
practically  applied  to  all  gas  and  liquid  fuels.  The  application  of 
these  principles  to  the  oil  engine  has  shown  that  this  type  can  be 
made  a  reliable  motor,  having  combustion  equal  to  the  gasoline  engine 
and  very  close  regulation,  putting  it  on  a  par  with  the  best  type  o 
gas  engine,  as  witness  the  high-speed  oil  engine  developed  by  Mr 
Secor.  Mr.  Secor  is  the  only  surviving  member  of  a  large  family  of 
engineers,  his  grandfather,  father,  and  five  uncles  having  been  ma 
rlne  engine  builders  from  1835  to  1876,  when  New  York  was  a  ship 
building  center.  The  Qulntard  Iron  Works  was  founded  by  J.  A.  and 
J.  D.  Secor,  and  the  Morgan  Iron  Works  by  T.  F.   Secor  m  1838. 


for  making  425  engines  per  day.  The  number  of  engines 
being  sold  for  farm  use  alone  aggregates  about  100,000  an- 
nually. 

Besides  gasoline,  the  only  liquid  fuels  available  for  power 
are  the  other  petroleum  derivatives  and  denatured  alcohol. 
Alcohol  is  a  natural  product,  resulting  from  the  decomposi- 
tion of  organic  tissues  under  certain  requisite  conditions  of 
moisture,  aeration,  and  temperature.  Its  manufacture  con- 
sists in  preparing  the  raw  material,  providing  the  condi- 
tions which  cause  decomposition,  and  afterward  separating 
the  alcohol  from  the  water  by  distillation,  the  alcohol  having 
a  lower  boiling  point. 

Alcohol  in  America  is  made  mostly  from  grain.  A  small 
proportion  is  made  from  molasses.  The  non-potable  methyl 
alcohol  comes  from  wood.  But  alcohol  can  be  made  from 
any  form  of  vegetation  containing  sufficient  sugar  or  starch 
to  warrant  distillation.  Among  raw  materials  for  making 
alcohol  may  be  named  corn,  rye,  wheat,  sorghum,  sugar-beets, 
potatoes,  artichokes,  various  fruits,  and  such  waste  vegetation 
as  corn  stalks,  corn  cobs,  sawdust  and  dry  chips  of  wood. 
In  the  South,  alcohol  is  obtainable  from  sugar  cane,  and  its 
refuse,  rice,  yams,  and  sweet  potatoes.  Material  which  de- 
composes insufficient  alcohol  for  its  bulk  to  pay  for  trans- 
portation is  valuable  if  utilized  locally.  The  bulb  of  the 
coffee  bean  now  thrown  away  in  large  quantities  In  the 
tropics  is  available  alcohol-making  material. 

The  pertinent  fact  is,  that  fuel  alcohol  is  a  combustible 
which  can  be  made  from  materials  that  are  forever  inex- 
haustible as  long  as  the  sun  shines,  and  land,  water,  and 
labor  are  obtainable.  The  present  status  of  alcohol  as  a  fuel 
for  internal  combustion  engines  will  now  be  briefly  reviewed. 
Alcohol  as  a  Combustible. 

As  already  shown,  the  petroleums  vary  greatly  in  their 
specific  gravity,  but  the  variations  in  gravity  of  petroleum, 
or  its  products  have  little  effect  on  the  thermal  value  when 
based  on  weight  of  combustible.  Some  crude  oils  develop 
21,500  British  thermal  units  per  pound.  Pennsylvania  oil 
contains  an  average  of  20,736  thermal  units.  An  analysis  of 
fifteen  oils  from  various  sources  averaged  20,411  thermal 
units.  A  conservative  estimate  for  petroleum  and  Its  liquid 
products,  including  kerosene  and  gasoline,  would  approximate 
20,000  thermal  units  per  pound.  The  various  oils  and  gaso- 
lines are  subdivided  into  grades  which  are  determined  by 
their  specific  gravities,  but  the  least  variation  is  in  the  kero- 
sene group,  which  are  commonly  sold  as  weighing  6%  pounds 
to  the  gallon. 

Pure  alcohol  weighs  nearly  the  same  as  kerosene,  or  6.6 
pounds  per  gallon,  and  contains  12,929  B.T.U.  per  pound,  but 
anhydrous,  "absolute"  alcohol  is  not  available  as  a  com- 
bustible, for  the  strongest  commercial  alcohol  contains  5  per 
cent  of  water;  94  per  cent  alcohol  develops  11,900  B.T.U., 
and  90  per  cent  denatured  alcohol  may  be  rated  in  round 
numbers   at   10,000   B.T.U. 

It  is  sufficiently  accurate  for  the  purpose  of  comparison  to 
say  that  fuel  alcohol  has  one-half  the  heating  power  of  gaso- 
line by  weight.  The  heat  of  combustion  when  compared  with 
oils  and  gasolines  by  volume  is  as  follows; 

Weight 
per  gallon.  B.  T.  U.      ' 

Combustible.  Pounds.  per  gallon. 

Crude  oils,  average 7.5  150,000 

Distillates,  average   7  140,000 

Kerosenes,  average    6.5  130,000 

Gasolines,  average  5.8  116,000 

90  per  cent  alcohol,  average 7  70,000 

Denatured  alcohol  may  therefore  be  considered  to  have 
about  60  per  cent  of  the  potential  heat  of  gasoline  by  volume, 
and  under  like  conditions  of  compression  and  thermodynamic 
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efficiency  it  would  require  1  2-3  gallon  of  alcohol  to  do  the 
work  of  one  gallon  of  gasoline. 

A  well  designed  modern  gas  engine  using  either  natural 
gas,  illuminating  gas,  producer  gas,  or  blast  furnace  gas  will 
develop  a  brake  horsepower  from  10,500  heat  units  per  hour 
under  full  load,  which  gives  an  efficiency  of  24  per  cent. 
Under  ordinarily  fluctuating  loads  such  engines  require  about 
12,000  heat  units  per  horsepower  hour,  which  represents  20 
per  cent  efficiency. 

The  compression  and  consequent  efficiency  of  gasoline  en- 
gines is  slightly  less  than  this,  averaging  about  19  per  cent. 
Crude  oil  engines  of  the  low  compression  vaporizing  type  as 
used  in  the  oil  regions  have  an  efficiency  of  10  per  cent. 
This  low  efficiency  is  due  to  the  very  low  compression  and 
imperfect  fuel  mixtures,  and  the  Diesel  motor  using  crude 
oil  with  high  compression  and  a  better  mixture  has  an  effi- 
ciency higher  than  the  gas  engine. 

Other  things  being  equal,  the  fuel  efficiency  depends  upon 
the  compression.  A  comparison  of  alcohol  as  used  in  a  good 
gasoline  engine  with  other  liquid  fuels  as  commonly  used 
for  generating  power  may  be  tabulated  as  follows: 

Thermal  Units  Quantity  per         Working 
Combustible.  B.  H.  P.  hour.   B.  H.  P.  hour.         Efficiency. 

Kerosene 14.500         0.9    pint         19  per  cent 

Gasoline    .• 14,500         1       pint         19  per  cent 

Crude  oil 25,000        1.3    pint         10  per  cent 

Alcohol    14,500         1.66  pint        19  per  cent 

While  none  of  the  above  efficiencies  are  the  maximum  ob- 
tainable, they  are  unnecessarily  wasteful  for  the  crude  oil 
and  the  alcohol.  The  relative  consumption  of  gasoline  and 
alcohol  during  the  extended  fuel  test  of  Jlaxwell  cars  between 
New  York  and  Boston  showed  about  the  best  efficiency  that 
may  be  expected  with  alcohol  when  used  in  gasoline  engines. 
The  quantity  of  fuel  used  in  the  respective  cars  was  in  the 
proportion  of  1  2-3  gallon  of  alcohol  to  one  gallon  of  gaso- 
line. The  efficiencies  of  the  engines  were  practically  iden- 
tical; that  is  to  say,  the  same  number  of  heat  units  were 
utilized  per  horsepower  hour  in  both  engines.  The  condi- 
tions of  operation  were  as  nearly  alike  as  possible.  A  sta- 
tionary gasoline  engine  tested  by  Prof.  Chas.  E.  Lucke  re- 
quired 1.8  times  as  much  alcohol  as  gasoline  by  weight  per 
horsepower  hour.  As  an  approximate  statement,  it  may  be 
considered  that  the  consumption  of  fuel  is  doubled  when  gaso- 
line engines  operate  on  alcohol. 

The  thermodynamic  value  of  a  fuel  depends  less  upon  its 
heat  of  combustion  than  upon  the  number  of  heat  units  that 
may  be  converted  into  power.  In  all  internal  combustion  en- 
gines save  the  Diesel,  the  compression,  and  consequently  the 
efficiency,  is  limited  by  the  ignition  temperature  of  the  fuel 
mixture.  In  the  matter  of  premature  ignition,  alcohol  has 
an  advantage  over  the  petroleum  derivatives.  Crude  oil  has 
the  lowest  ignition  temperature  of  all  commercial  liquid  fuels, 
the  distillates  come  next,  then  kerosene,  gasoline,  and  finally 
alcohol  follow  in  ascending  order.  But  the  ignition  tempera- 
ture of  alcohol  is  decidedly  higher  than  the  critical  ignition 
temperature  of  gasoline.  While,  on  the  one  hand,  alcohol 
contains  only  half  the  potential  heat  of  gasoline,  on  the  other 
hand,  because  of  the  high  ignition  temperature  of  alcohol, 
it  is  feasible  to  double,  or  triple  the  degree  of  compression 
ordinarily  used  in  oil,  or  gasoline  engines. 

The  compression  in  an  alcohol  engine  should  not  be  less 
than  125  pounds  per  square  inch  as  a  minimum;  150 
pounds  may  be  considered  as  an  average  compression, 
the  maximum  in  present  practice  being  around  200 
pounds.  Much  higher  compressions  are,  however,  being  used 
in  German  experimental  researches.  It  is,  of  course,  obvious 
that  when  the  degree  of  compression  involves  undue  labor  in 
engines  started  by  cranking,  it  is  requisite  to  have  provision 
for  reducing  the  compression  while  starting. 

Otto  alcohol  engines  in  Germany  consume  one  pint  of  93 
per  cent  alcohol  per  horsepower  hour,  which  is  a  distinct  ad- 
vance over  gas  engine  practice,  as  it  represents  an  efficiency 
of  nearly  30  per  cent.  The  best  French  engines  have  efficien- 
cies ranging  from  30  to  33  per  cent.  Some  German  engines 
have  efficiencies  of  from  35  to  38  per  cent;  and  an  engine 
designed  by  Prof.  Ernst  Mayer  is  said  to  have  an  efficiency 
or  39'^   per  cent. 


All  these  engines  control  the  ignition  temperature  by  adding 
certain  proportions  of  water  to  the  fuel  mixture,  the  quantity 
increasing  with  the  compression.  The  advantage  of  using 
water  for  this  purpose  in  engines  which  have  high  compres- 
sion is  now  conceded.  But  as  the  petroleum  distillates  do 
not  mix  with  water,  and  an  excess  of  water  is  deleterious,  it 
must  be  added  to  each  separate  fuel  charge  with  skillful 
manipulation.  Alcohol,  however,  has  an  affinity  for,  and 
mixes  readily  with,  water  when  poured  into  the  same  vessel. 
As  alcohol  and  water  form  a  perfectly  uniform  mixture,  the 
proportions  required  in  order  to  control  the  excess  heat  de- 
veloped by  compression  may  be  measured  accurately. 

Alcohol  is  the  least  exacting  of  the  liquid  fuels  in  the 
matters  of  compression  and  fuel  mixture  proportions.  The 
heavy  oils  and  gasolines  are  restricted  to  comparatively  low 
compressions.  The  "lean"  fuels,  which  have  low  potential 
heat  in  proportion  to  bulk,  like  blast  furnace  or  producer  gas, 
require  high  compression.  It  is  possible  to  use  alcohol  with 
any  compression,  and  the  only  point  to  be  considered  is 
efficiency.  Again,  oil  fuel  mixtures  should  be  in  absolutely 
correct  proportions;  a  slight  variation  from  the  critical  pro- 
portions causes  non-inflammability  when  the  proportion  of 
fuel  is  insufficient,  or  smoky  combustion  when  in  excess.  The 
gasoline  fuel  mixtures  have  a  somewhat  wider  range  of  ad- 
missible proportions;  but  alcohol  is  far  more  flexible  in  this 
respect  than  the  hydrocarbons.  While  this  increases  the 
factor  of  reliability  in  an  alcohol  engine,  it  also  increases  the 
possibility  of  inefficiency  in  design  and  operation.  It  has 
been  found  that  alcohol  is  not  as  well  adapted  for  engines 
which  have  "hit-or-miss"  regulation  as  for  engines  which  are 
governed  by  "throttling"  the  mixture. 

The  action  of  the  working  fluid  in  an  alcohol  engine  is 
somewhat  similar  to  that  of  steam  in  a  steam  engine.  The 
exhaust  is  cooler,  and  less  heat  is  carried  off  by  the  Jacket 
water  than  in  gasoline  engines.  In  automobile  engines  there 
is  a  perceptible  diminution  in  the  tendency  to  "pound."  An 
alcohol  car  negotiates  steep  grades  with  greater  facility  than 
the  gasoline  car. 

It  is  probable  that  alcohol  is  better  adapted  for  air  cooled 
cars  than  gasoline  in  consequence  of  the  reduction  in  heat; 
and  it  is  possible  that  alcohol  may  also  be  a  suitable  fuel 
for  compound  internal  combustion  engines,  as  the  discharged 
products  of  combustion  contain  water  vapor  surcharged  with 
latent  heat. 

Alcohol  in  Germany. 

Germany  has  thus  tar  made  more  actual  progress  in  the 
use  of  alcohol  for  power  than  any  other  country.  Several 
other  European  governments  have,  however,  removed  the  tax 
from  alcohol  for  industrial  use;  England  for  example,  has 
had  free  denatured  alcohol  for  fifty  years.  The  progress 
which  Germany  has  made  toward  the  use  of  fuel  alcohol  is 
due  to  the  united  efforts  of  the  government,  the  farmers,  the 
distillers,  the  engine  makers,  and  the  users  of  power. 

Alcohol  in  Germany  is  made  chiefly  from  the  potato  and 
sugar-beet  refuse.  The  price  at  which  it  can  be  manufac- 
tured profitably  has  thus  far  largely  confined  its  use  to  engines 
below  fifteen  horsepower.  It  is  said  that,  notwithstanding  its 
recent  introduction  as  a  fuel,  more  than  five  thousand  alcohol 
engines  are  now  in  use. 

The  German  tax  on  denatured  alcohol  has  been  remitted 
for  twenty  years,  but,  its  commercial  use  as  a  combustible 
is  recent.  There  was  an  overproduction  in  the  potato  crop 
during  1901  and  it  was  decided  to  turn  the  surplus  into 
alcohol.  The  unusual  increase  in  the  supply  of  alcohol  nat- 
urally caused  a  serious  fall  in  its  price.  The  government 
then  decided  to  hold  an  Alcohol  Exposition  in  Berlin  during 
1902  for  the  exclusive  purpose  of  demonstrating  the  feasi- 
bility and  advantages  of  alcohol  as  a  source  of  light,  heat,  and 
power.  Among  other  exhibits  was  a  fifty-horsepower  electric 
light  plant  operated  by  an  alcohol  engine.  Several  other 
alcohol  exhibitions  have  been  promoted  by  the  government 
since  1902  for  the  purpose  of  popularizing  the  new  combus- 
tible. The  German  alcohol  law  is  extremely  liberal,  and  as 
a  result  small  stills  are  in  operation  which  produce  even  less 
than  twenty  gallons  per  month. 
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Alcohol  in  the  United  States. 
The  removal  of  the  tax  on  denatured  alcohol  made  in  the 
United  States  after  January  first  of  the  present  year  did  not 
have  the  effect  anticipat,:  d  by  many.  Some  technical  journals 
predicted  that  the  price  would  drop  to  ten  or  fifteen  cents 
per  gallon.  But  it  was  found  that  the  farm  distillery  was 
just  as  effectually  prohibited  from  making  alcohol  as  if  the 
new  law  had  not  been  enacted. 

There  was  no  change  in  the  requirement  of  a  special  con- 
struction of  the  distillery.  Every  distillery  must  be  sur- 
veyed and  approved  by  an  authorized  revenue  officer.  The 
usual  deeds  which  give  the  government  a  first  lien  on  the 
ground  occupied  must  be  executed,  and  the  usual  distiller's 
bond  must  be  given  before  the  distillery  could  be  registered 
and  permitted  to  operate.  Even  the  smallest  distillery  must 
have  a  separate  bonded  warehouse  and  separate  denaturing 
room.  The  bonded  warehouse  and  denaturing  room  must  be 
constructed  like  a  fortress  and  locked  to  prevent  the  admis- 
sion of  any  one  unaccompanied  by  a  government  ofiicer.  Even 
the  various  pipes  leading  from  vats,  water  tanks,  stills,  etc., 
must  be  provided  with  locks  and  keys,  and  the  pipes  distin- 
guished by  being  painted  certain  specified  colors.  Further- 
more, a  storekeeper  and  gager,  or  a  storekeeper-gager  must 
be  assigned  to  each  distillery.  A  government  officer  must  be 
on  guard  day  and  night,  including  Sundays  and  holidays. 
The  law  also  limits  the  minimum  quantity  which  can  be 
distilled,  by  prohibiting  the  operation  of  any  distillery  which 
mashes  less  than  one  hundred  bushels  of  grain  every  day. 
The  law  also  prohibits  the  distillation  of  low  proof  alcohol. 
The  lowest  proof  permissible  is  180  degrees  which  is  equiva- 
lent to  90  per  cent  alcohol  and  involves  redistillation.  The 
alcohol  usually  manufactured  is  188  degrees  proof. 

While  the  present  law  thus  gives  the  large  distiller  a 
monopoly  of  supplying  fuel  alcohol,  its  market  price  is  in- 
creased by  the  statutory  requirement  in  regard  to  the  mode 
of  denaturing.  The  law  provides  that  "to  every  100  parts  by 
volume  of  ethyl  alcohol  of  the  desired  proof  (not  less  than 
180  degrees)  there  shall  be  added  10  parts  by  volume  of  ap- 
proved methyl  alcohol  and  one-half  of  one  part  by  volume  of 
approved  benzine."  The  price  of  the  wood  alcohol  thus  adds 
materially  to  the  cost  of  the  denatured  product.  Alcohol  is 
also  denatured  for  special  purposes,  but  not  for  general  use, 
by  means  of  pure  nicotine  and  aniline  dyes  at  a  cost  of  less 
than  one  cent  per  gallon. 

The  market  price  of  denatured  alcohol  is  still  further  in- 
creased by  the  present  limitation  on  the  quantity  which  can 
be  legally  transported  in  a  single  package.  Fuel  alcohol  can- 
not be  transported  in  tank  cars  like  petroleum;  it  must  be 
shipped  in  barrels,  or  equivalent  receptacles.  It  is  evident 
that  the  cost  of  freightage  is  a  matter  of  prime  importance 
in  reducing  the  price  of  alcohol  for  power  to  a  competing 
basis  with  other  liquid  fuels  which  can  be  shipped  in  bulk  to 
those  sections  which  are  distant  from  central  points  of  dis- 
tribution. 

In  view  of  these  restrictions  whicli  practically  prohibit  the 
installation  of  the  farm  distillery,  it  is  evident  that  one  of 
the  most  important  acts  of  legislation  passed  at  the  last  ses- 
sion of  Congress  was  Senator  Hansbrough's  amendments  to 
the  free  alcohol  law.  The  amended  law  does  not  take  effect 
until  September,  but  it  will  then  be  permissible  for  anyone 
who  complies  with  regulations  which  the  Commissioner  of 
Internal  Revenue  is  required  to  issue,  to  distil  on  his  own 
premises  a  quantity  of  alcohol  not  exceeding  a  hundred  gal- 
lons daily.  The  smallest  producer  may  distil  alcohol,  as  it 
does  not  matter  how  much  less  he  produces,  or  how  long  his 
still  remains  idle.  The  farm  distillery  can  then  produce  a 
fuel  capable  of  developing  upward  of  eighty  horsepower  for 
ten  hours  daily  from  material  grown  on  the  farm. 
Some  Misstatements  Corrected. 

Misleading  statements  have  been  made,  in  relation  to  the 
alcohol  engine,  which  should  be  corrected.  Among  these  may 
be  named  the  following; 

1.  "Any  good   gasoline   engine   is  adapted   to   use  alcohol." 

This  is  incorrect.  No  gasoline  engine  can  use  alcohol  with 
economy.  It  is  true,  as  the  writer  has  already  conceded,  that 
"any  engine  on  the  American  market  to-day,  operating  with 


gasoline  or  kerosene,  can  operate  with  alcohol' fuel  without 
any  structural  change  whatever,  with  proper  manipulation." 
But,  if  it  is  considered  wasteful  to  use  gasoline  in  an  oil 
engine  of  the  low  compression  type,  it  is  far  more  wasteful 
to  use  alcohol  in  engines  which  have  compressions  designed 
for  gasoline.  The  compression  in  an  internal  combustion 
engine  should  be  adapted  for  the  specific  fuel  on  which  It 
operates. 

2.  "The  difference  between  gasoline  and  alcohol  is  not 
sufficient  to  require  any  material  change  in  size  of  cylinders." 

This  also  is  incorrect.  Alcohol  requires  less  air  than  gaso- 
line per  pound  of  combustible.  While  making  provision  for 
higher  compression,  cylinder  diameters  rnay  be  reduced.  For 
any  given  power  the  cylinder  area  should  be  about  fifteen  per 
cent  less  than  in  standard  gasoline  engine  practice. 

3.  "Any  good  gasoline  carbureter  is  adapted  for  alcohol 
when  the  fuel  mixture  proportions  have  been  properly  ad- 
justed." 

This  is  incorrect.  No  gasoline  carbureter  will  start  satis- 
factorily with  alcohol.  The  inability  to  use  alcohol  in  gaso- 
line carbureters  for  starting  has  led  many  authorities  to  assert 
that  "an  engine  cannot  be  started  with  alcohol."  Gasoline  is 
almost  universally  used  in  Germany  for  starting  alcohol  en- 
gines. In  a  few  cases  alcohol  is  used  after  heating  the  car- 
bureter. 

There  is  no  difficulty  in  starting  by  means  of  alcohol,  if 
used  in  a  properly  designed  carbureter.  The  writer  uses 
alcohol  for  starting  kerosene  engines  as  well  as  alcohol  en- 
gines. When  starting  an  engine  with  any  volatile  liquid  fuel, 
it  is  important  to  have  a  uniform  and  correctly  proportioned 
mixture.  As  alcohol  is  less  volatile  than  gasoline,  these  con- 
ditions are  absolutely  essential  when  starting  with  alcohol. 

The  inability  to  start  with  alcohol  arises  from  the  uncer- 
tain mixture  made  by  the  gasoline  carbureter.  In  Bulletin  277 
issued  by  the  U.  S.  Department  of  Agriculture,  Prof.  Chas. 
E.  Lucke  states  that  although  some  "vaporizers  and  car- 
bureters to  some  extent  will  maintain  the  mixture  perfectly 
well  for  some  rate  of  flow,  or  some  particular  temperature, 
no  carbureter  that  has  ever  come  to  our  attention  will  main- 
tain an  absolutely  correct  mixture  for  high  speed  and  low 
speed,  cold  or  hot  air,  moist  or  dry  air,  or  changes  in  the 
rate  of  supply  or  engine  load  that  must  be  met  with  in  prac- 
tical operation." 

It  has  not  been  sufficiently  recognized  that  it  is  even  more 
important  to  have  correctly  proportioned  and  uniform  fuel 
mixtures  in  engines  operating  on  liquid  fuels  than  it  is  in 
gas  engines.  But  in  a  throttling  engine  the  carbureter  should 
automatically  vary  the  proportions  of  fuel  and  air  to  suit  the 
compression.  By  complying  with  the  required  conditions  an 
engine  can  be  started  with  either  grain,  molasses,  or  methyl 
alcohol. 

4.  "Up  to  the  present,  tests  made  with  denatured  alcohol 
alone  have  proven  that  as  a  fuel  it  is  of  value  only  in  com- 
paratively slow  engines,  no  test  at  more  than  400  revolu- 
tions per  minute  having  resulted  satisfactorily.  Denatured 
alcoliol  is  too  slow  in  vaporizing  and  in  explosion  to  give 
effective  value  as  power  in  high  speed  motors." 

This  statement  is  absolutely  erroneous.  The  present  writer 
has  operated  alcohol  engines  without  difficulty  at  various 
rotation  rates  between  400  and  1,200  R.P.M. 

5.  "Alcohol  will  oxidize  the  valves  and  interior  of  the 
cylinder." 

This  is  misleading  and  should  be  contradicted,  as  it  does 
not  qccur  with  engines  in  daily  use.  When  an  engine  is  used 
irregularly,  it  is  advisable  to  occasionally  examine  the  in- 
terior and  remove  moisture,  if  found. 

General  Conclusions. 

The  principles  of  correct  engine  designing  and  of  thermo- 
dynamic efficiency  are,  of  course,  independent  of  the  fuel  used, 
and  the  various  fuels  are  all  used  in  engines  of  a  common 
type.  But  in  designing  an  engine,  the  qualities  of  its  fuel 
must  be  considered  and  provided  for.  In  order  to  determine 
cylinder  volumes  and  compressions,  it  is  necessary  to  know 
the  amount  of  heat  developed  by  the  combustible,  the  volume 
of  air  required  for  complete  combustion  under  the  working 
conditions,  the  ignition  temperature  of  the  fuel  mixture,  and 
the  mean  effective  working  pressure.  The  conditions  under 
which  combustion  should  occur  are  also  independent  of  the 
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quality  or  form  of  the  combustible,  and  are  the  same  for  all 
gas  or  liquid  fuels.  If  the  fuel  mixture  is  perfectly  homo- 
geneous— thoroughly  intermingled — and  correctly  propor- 
tioned, the  combustion  will  be  complete. 

It  is  now  perfectly  feasible  to  comply  with  these  basic  con- 
ditions in  oil  engines,  which  have  colorless  combustion  at  any 
load,  combined  with  such  sensitive  regulation  as  to  confine  the 
variation  of  voltage  within  one  per  cent  when  direct-coupled 
to  electric  generators.  Oil  engines  which  are  not  too  cold 
under  light  load,  nor  too  hot  under  full  load,  will  unques- 
tionably replace  gasoline  engines  in  the  future. 

The  market  price  of  alcohol  under  the  amended  law  may 
not  be  as  low  as  some  have  anticipated.  It  will  be  difficult 
for  a  manufactured  fuel  to  compete  with  oil  at  its  present 
price;  and  for  some  time  to  come  the  price  of  corn  will  be 
a  controlling  factor  in  fixing  the  price  of  alcohol.  It  is  prob- 
able, however,  that  the  alcohol  autocar  will  be  shortly  in 
evidence;  for  as  soon  as  the  demand  arises,  manufacturers 
will  supply  cars  fitted  with  engines  and  carbureters  adapted 
for  alcohol. 

Ordinary  kerosene  oil  can  also  be.  and  probably  will  be. 
used,  especially  for  trucks  and  business  wagons.  The  carbu- 
reters will  automatically  maintain  correct  mixtures  at  all 
speeds,  loads,  and  grades  of  road. 

But  the  more  immediate  and  important  market  for  the 
alcohol  engine  will  be  for  general  farm  use  and  for  irriga- 
tion. In  many  cases  alcohol  will  be  the  cheapest  and  most 
available  fuel.  The  raw  material  will  frequently  have  little 
or  no  value,  and  the  cost  of  hauling  raw  material  and  alcohol 
■will  be  practically  eliminated  when  used  locally.  In  such 
situations  the  alcohol  engine  will  create  and  command  its 
own  market. 

The  pumping  of  water  for  irrigation  and  drainage  has 
assumed  considerable  Importance  since  the  reclamation  law 
was  enacted  by  Congress  in  1902.  Eight  towns  have  been 
built,  and  10,000  people  settled  on  what  were  desert  lands. 
Sixty  millions  of  acres  of  arid  land  are  subject  to  irrigation 
and  can  be  converted  into  farms  fully  as  productive  as  those 
In  the  most  favored  sections.  Approximately  ten  per  cent  of 
this  arid  land,  or  600,000  acres,  are  already  irrigated  by 
means  of  1,267  miles  of  canals.  A  large  part  of  this  un- 
reclaimed land  can  get  water  in  no  other  way;  and  as  a 
rule  It  is  so  located  that  fuel  of  any  kind  is  difficult  to  get. 
Alcohol  offers  in  such  cases  a  hope  of  cheaper  fuel,  which  may 
mean  the  reclamation  of  large  areas,  since  the  land  irrigated 
can  produce  the  fuel  to  maintain  its  water  supply. 
*  *  * 
THE  RATIO  OP  EFFECTIVE  PRESSURE  WITH 
TOGGLE-JOINTS. 

W.  H.  BUTZ.' 

The  toggle-joint  seems  to  be  somewhat  of  an  unknown  quan- 
tity to  the  majority  of  draftsmen.  Theoretically  they  may  be 
able  to  figure  the  increase  in  pressure  to  be  obtained  from  it 
with  the  lever  arms  at  a  given 
angle,  but  beyond  this  their  ex- 
perience does  not  extend.  At  a 
first  glance  the  following  may 
seem  to  be  a  simple  case  of  fig- 
uring the  theoretical  pressure^ 
and  allowing  a  liberal  percent- 
age of  loss  for  friction,  depend- 
ing on  the  type  of  bearings, 
bearing  pressures,  lubrication, 
etc.  But  looking  into  it  a  little 
further,  we  will  see  this  is  not 
iO.  Most  machines  embodying 
the  toggle-joint  are  so  designed, 
that  when  the  greatest  pressure 
is  being  exerted,  the  joint  is 
straightened  out,  or  nearly 
This  article  deals  with  maximum  results 


the  question  to  figure  on  getting  it  in  actual  practice.     Now 
let  us  consider  the  formula  for  toggle-joints: 
In  Fig.  1,  P  =  power  applied. 
R  =  resistance. 

o  =  angle  of  lever  arms  from  straight  line. 
Then  the  formula  is 
2  R  sin  a  =  P  cos  a,  and 
R        cos  o 

—  = =  ratio  of  resistance  to  power  applied. 

P       3  sin  o 

otR  =  P  X  ratio. 
Having   occasion   to   design    a  portable    pneumatic   riveting 
machine  of  the  type  shown  in  Fig.  2,  the  question  arose  how 
to  calculate  for  R.     If  the  toggle  be  straightened  out,  R  be- 
comes practically  infinite,  or  if  the  angle  a   be,  say,  only  one 


Pig.  1. 

enough  to  call  it  so 
obtained  from  this  type  of  machine  only  when  the  toggle- 
joint  is  straightened  out.  Disregarding  friction,  this  means 
such  an  enormous  increase  in  power,  that  it  would  be  out  of 
•  Address  :     202  Watchung  Ave.,  Plainfleld,  N.  J. 


Pig.  2.    Alligator  Type  of  Toggle-joint  Riveter. 

degree,  we  still  have  an  enormous  quantity  for  R,  not  knowing 
what  coefficient  of  friction  to  allow.  Finally  I  decided  to 
make  angle  o  fairly  large,  and  to  figure  for  R,  and  consider 
that  R  would  be  my  final  pressure,  even  though  the  toggle 
were  straightened  out. 

On  the  machine  as  designed.  Fig.  2,  the  cylinder  was  about 
11.9  inches  diameter  (piston  rod  H-j  inch)  and  the  working 
pressure  SO  pounds  per  square  inch.  This  gave  me  S.900 
pounds  for  P. 

Deciding  on  3%  degrees  for  o.  the  ratio  of  R  to  P.  accord- 
ing to  the  formula,  was  as  7.64  to  1.  Hence  S.900  pounds  X 
7.64  =  68,000  pounds  for  R. 

In  Fig.  2,  L  =  23i4  inches,  and 
L,=  24%   inches. 

68,000  X  23.5 

Then  =  64,500  pounds  on  the  dies,  or 

24.75 

32  tons,  which  was  the  effective  pressure  required  on  this 
machine. 

■When  the  machine  was  built  and  tested,  the  highest  press- 
ure obtained  on  the  dies  was  eighteen  tons,  showing  that 
there  was  enormous  loss  in  the  machine,  somewhere,  but  as 
the  bearings  were  all  amply  large  and  well  lubricated,  we 
could  only  surmise  that  the  efficiency  of  the  toggle-joint  was 
not  nearly  as  high  as  generally  supposed.  If  we  shortened  the 
distance  between  the  dies  so  little  as  1/32  inch,  the  cylinder 
could  not  exert  sufficient  pressure  to  straighten  out  the  toggle- 
joint,  and  the  pressure  on  the  dies  dropped.  It  was  then  up 
to  me  to  design  the  machine  over  again. 

Taking  the  eighteen  tons  die  pressure  as  a  basis,  and  figur- 
ing back  through  the  machine,  I  found  that 

36,000  X  24.75 

R  = =  37,900  pounds, 

23.5 
37,900 

then =  4.26  =  effective  ratio,  for  an  angle  a  of  3%  deg. 

8,900 

Now  having  a  ratio  to  work  with,  I  designed  a  second 
machine  having  a  13-inch  cylinder,  2-inch  piston  rod,  length 
L,  37%  Inches,  L„  25  inches,  and  working  pressure  SO  pounds. 

Using  formula  R=zP  x  ratio. 

K  =  10,370  pounds  X  4.26  =  44,200  pounds. 
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44,200  X  37.5 


25 


•  =  66,250  pounds  on  dies,  or  33%  tons. 


THE  CASE-HARDENING  FURNACE.* 


This  machine  when  tested,  gave  an  effective  pressure  of  33 
tons  on  the  dies,  which  corresponded  exactly  to  tests  made  on 
the  other  machine,  with  regard  to  efficiency. 

In  testing  these  machines,  we  used  the  arrangement  shown 
in  Fig.  3.  It  consisted  of  a  steel  shell,  A,  with  walls  heavy 
enough  to  stand  the  high  pressure,  which  in  some  cases  ap- 
proached 8,000  pounds  per  square  inch,  and  a  straight  plug, 
B,  fitting  into  same.  The  chamber,  C,  was  filled  with  oil,  and 
tapped  into  for  a  pipe  running  to  the  gage,  which  registered 
directly  in  tons  the  pressure  on  the  plug,  which  was  4% 
Inches  diameter.  The  gage  was  made  expressly  for  testing 
our  riveters,  and  is  frequently  tested  by  the  makers  to  insure 
accuracy. 

The  question  might  be  raised  as  to  how  we  knew  that  the 
toggles  were  straightened  out  when  the  maximum  pressure 
■was  obtained.  This  is  very  easily  answered.  The  machines 
were  designed  and  assembled  so  that  when  the  piston  had 
reached  the  end  of  its  stroke,  the  toggle  was  straight.  Now, 
In  testing,  when  the  toggle  did  straighten  out,  the  piston  went 
up  with  a  rush.  If  the  toggle  did  not  straighten  out,  it 
always  staid  off  the  straight  line  by  as  much  as  two  or  three 
Inches.  So  there  could  be  absolutely  no  question  as  to  whether 
the  toggle  did  or  did  not  straighten  out.  The  screws  could  be 
adjusted,  and  the  tonnage  gradually  raised  to  the  maximum; 
after  that,  a  movement  of  1/32  or  1/16  inch  more  was  sufficient 
to  prevent  the  straightening  out  of  the  toggle  by  the  amount 
before  stated.  This  has  been  my  experience  with  toggle  joints, 
but    I    cannot    say    whether    this    same    ratio    would    apply 
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Pig.  3.    Method  of  Testing  Resistance  of  Riveters. 


to  other  types  of  machines,  such  as  stone  crushers,  etc.,  where 
the  energy  is  stored  in  a  rapidly  moving  flywheel.  If  any  one 
could  give  me  more  information  on  the  subject,  I  would  like 
to  hear  from  them. 

[The  experience  of  Mr.  Butz  would  seem  to  indicate  that 
for  the  chosen  angle  the  efficiency  of  the  toggle-joint  was  only 
55.75  per  cent,  and  that  the  difference — 44.25  per  cent — was 
lost  in  friction  in  a  slow  moving  mechanism.  There  is,  how- 
ever, a  feature  to  be  considered  which  entirely  changes 
the  complexion  of  the  above  experience,  and  that  is  the  spring 
of  the  mechanism  which  causes  work  to  be  lost  in  simply 
deflecting  the  lever  arms.  If  the  lever  arms  had  been  stiff- 
ened it  would  have  been  found  that  the  efficiency  of  the  toggle 
was  much  higher  than  that  indicated  by  the  experiment.  In 
fact  it  may  be  safely  stated  that  the  test  gave  practically  no 
measure  of  the  efficiency  of  the  toggle-joint  alone,  inasmuch  as 
another  factor  enters  that  vitally  affected  the  result. — Editor.] 
*     *     * 

At  the  same  time  that  a  great  many  prizes  have  been  offered 
for  a  practical  flying  machine,  the  Dutch  government  is  con- 
templating a  tax  on  aeronauts  who  descend  in  that  country. 
The  tax  amounts  to  about  $400  for  each  descent,  and  if  not 
paid,  can  be  converted  into  three  months  in  prison.  This 
somewhat  radical  measure  has  been  prompted  by  the  fact  that 
almost  all  aeronauts  who  descend  in  Holland  are  German 
army  officers  upon  which  the  authorities  look  with  more  or 
less  suspicion. 


ITS  USE  FOR  HARDENING,  COLORING  AND  MOTTLING. 

J.  F.  SALLOWS.t 

No  doubt  the  majority  of  tool-steel  workers  know  that  heat-' 
ing  high-carbon  steel  in  a  gas  or  any  open  furnace  without 
packing,  oxidizes  and  decarbonizes  the  steel,  making  it  impos- 
sible to  obtain  a  uniform  hardness.  Lead  baths  have  their 
disadvantages,  and,  in  fact,  my  experience  leads  me  to  believe 
that  lead  baths  in  general  are  a  nuisance  and  of  very  little 
value.     The  method  of  pack-hardening  and  dipping  described 
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Fig.  1.    Front  Vieiv  of  Case-hardening  Furnace. 

in  the  course  of  this  article  has  given  me  the  most  satisfactory 
results,  but  first  we  must  have  a  furnace  suited  to  such  work. 

The  Case-hardening  Furnace. 
The  case-hardening  furnace  shown  in  Pigs.  1,  2,  3,  and  4  is 
about  the  best  hard  coal  furnace  I  have  seen  for  pack-harden- 
ing, case-hardening,  mottling  and  coloring.  It  can  be  built 
from  common  brick  and  fire-brick,  and  is  large  enough  for  an 
ordinary  shop.  If  a  larger  one  is  required,  it  will  be  neces- 
sary to  use  large  tile  in  place  of  fire-brick  for  the  bottom  of 
the  oven.     A  blast  is  used  in  connection  with  this   furnace 
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A-B,  Fig.  3. 


when  starting  the  fire,  but  very  little  Is  required  after  the 
boxes  containing  the  work  to  be  hardened  are  red-hot,  but  this, 
of  course,  depends  upon  the  draft  in  the  chimney.  A  damper 
should  be  supplied  in  the  pipe  behind  the  furnace  to  regulate 
the  heat.  The  following  are  the  principal  parts  of  the  fur- 
nace: A,  cast  iron  buck-stays;  B,  %-inch  stay-bolts;  C,  door 
frame,  %  x  1%-inch  iron;  D,  sheet  iron  caps  for  flues;  E,  blast 

*  The  following  articles  on  the  subject  of  case-hardening  and  case- 
hardening  furnaces  have  previously  appeared  in  Machinery  :  Case- 
hardening,  August.  1905  ;  Case-hardening  Wrought  Iron,  October, 
1906  ;  The  Drop   Forge  and   Hardening  Plant,  .\pril,  1907. 

t  -Address  :  Reo  Motor  Car  Co.,  Lansing,  Mich. 
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pipe,  lioinch  gas  pipe,  slotted;  F,  damper;  G,  damper  sup- 
port; H.  cast  iron  grate:  /,  grate  support:  J,  blast  shut-off; 
and  E.  stack. 

Packing  Steel  for  Hardening. 

Xow,  In  packing  tool  steel  parts  tor  hardening,  do  not  use 

raw  bone  or  leather  unless  you  are  using  a  low-carbon  steel 

and  wish  to  supply  more  carbon.     The  steel  generally  used  for 

such   tools   as   reamers,   shears,   etc.,    is   high-carbon,   and   by 


Fig. 


C-D,  Fig. 


packing  in  raw  bone  we  shall  get  the  cutting  parts  too  brittle. 
Use  instead  only  fine  wood  chai'coal  about  the  size  of  kernels 
of  corn.  Fig.  5  is  not  the  best  kind  of  box  to  use  for  this 
kind  of  work,  as  the  parts  cannot  be  properly  packed  in  it.  and 
if  very  long  they  cannot  be  gotten  out  without  bending.  Fig.  6 
is  about  the  correct  thing.  Seal  the  cover  on  with  asbestos 
cement  and  put  a  few  14-inch  rods  down  through  holes  drilled 
in  the  cover.     After  the  work  has  been  in  the  oven  a  reason- 
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Fig.  4.    Section  in  E-F,  Fig.  2. 

able  length  ot  time,  take  out  one  of  the  rods;  if  hot  enough, 
draw  the  box  out,  pick  the  work  out,  and  dip.  But,  if  the  rod 
is  not  hot  enough,  replace  the  box,  and  after  half  an  hour 
draw  another  rod,  and  repeat,  if  necessary,  until  one  is  pulled 
that  shows  that  the  proper  heat  has  been  reached. 

Dipping  Work. 
When  dipping  work  of  this  kind  use  salt  water,  and  never 
use  clear  water  only,  because  the  parts  do  not  chill  quickly 
enough.     When  dipping  a  tool  in  water,  do  not  start  off  side- 


wTse  when  immersing  the  object,  the  reason  being  that  one 
side  of  the  tool  will  be  exposed  to  cold  water,  and  hot  water 
and  steam  will  be  following  up  the  other  side,  thus  causing 
warped  work  and  uneven  hardening.  We  all  know  that  hot 
water  comes  quickly  to  the  top,  so  provide  a  deep  tank  of  cold 
salt  water  and  start  the  work  in  straight:  carry  It  clear  down, 
to  the  bottom  of  the  tank  and  then  raise  it  slowly  up  again. 
Instead  of  leaving  it  in  the  water  until  entirely  cold,  remove 
while  quite  warm  to  a  tank  of  fish  oil  to  draw  down  and 
relieve  the  strain.  The  reamers  shown  in  the  cut.  Fig.  10, 
were  heated  in  a  large  gas-pipe,  the  same  as  that  indicated  in 
Fig.  7,  and  were  dipped  in  cold  salt  water  just  long  enough 
to  harden  the  cutting  parts.  They  were  then  removed  to  a 
tank  of  fish  oil  and  left  there  until  cold.  The  cut  shows  them 
in  a  sieve  as  they  were  drawn  from  the  oil.  There  are  four- 
teen of  the  reamers,  ranging  in  size  from  1  to  1%  inch  diame- 
ter, and  in  length  of  cutting  edges  from  5  to  12  inches.  These 
reamers  have  given  remarkable  satisfaction.  The  method  is 
much  quicker  than  the  old  way  of  cooling  completely  in  clear 
water,  then  cleaning  up  and  drawing  down  the  temper,  to  say 
nothing  of  the  danger  of  cracking  before  this  time-killing  and 
edge-destroying  practice  is  completed. 

The  gas-pipe  is  a  very  convenient  holder  for  packing  work 
for  hardening,  as  it  can  be  rolled  over  easily  to  get  a  uniform 
heat.  To  make  it.  i-ivet  a  thin  plug  of  machine  steel  in  one 
end,  and  after  the  work  is  packed,  plug  the  other  end  with 
asbestos  cement.     Take,   for  example,  some  long  thin  blades 
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Fig.  5.    Form  of  Bos  ] 


suited  for  Packing. 


Fig.  6.    Suitable  Form  of  Box  for  Packing  "Work  for  Hardening. 

about  12  inches  long  or  less,  lo  Inch  wide  and  i-i  inch  thick; 
it  is  a  difficult  task  to  harden  this  class  of  work  and  keep  it 
straight.  The  writer  has  repeatedly  hardened  such  blades  and 
kept  them  perfectly  straight  by  arranging  them  as  shown  in 
Fig.  8.  Make  three  small  clamps  like  C  long  enough  to  take 
in  from  12  to  16  blades:  then  fasten  one  clamp  on  each  end 
and  one  in  the  center  of  the  blades.  The  blades  should  be  a 
little  higher  than  the  clamp  so  as  to  allow  the  top  part  of  the 
clamp  B  to  bind  on  the  edges  of  blades  D  when  tightened 
down  with  the  cap-screws,  A.  Then  pack  in  the  pipe  or  open- 
top  box  in  wood  charcoal,  heat  and  dip  same  as  explained 
about  reamers.  High-speed  steel  blades  can  be  treated  this 
way.  but  must  be  brought  to  a  much  higher  heat — just  as  hot 
as  a  hard  coal  furnace  will  make  them.  They  should  be 
dipped  in  hot  salt  water  and  removed  to  the  oil  bath  while  a 
little  warm,  and  let  remain  there  until  cold.  This  treatment 
will  make  them  very  hard  and  at  the  same  time  keep  them 
stiaight. 

Use  of  Furnace  for  Cyanide  Hardening. 
This  same  furnace  is  invaluable  for  hardening  with  c.vanide. 
Put  a  box  containing  potassium  cyanide  in  the  furnaep  and 
heat  it  to  a  bright  cherry  red.  Put  the  work  to  be  hardened 
in  an  open  furnace  and  heat  to  the  same  heat  as  the  cyanide. 
Then  place  the  work  in  the  cyanide  and  let  it  remain  for  from 
five  to  twenty-five  minutes,  according  to  the  depth  desired. 
Then  take  the  work  out  of  the  box  and  cool  off  in  some  light 
oil — kerosene  is  the  best.  Keep  a  cover  on  the  box  while 
heating  the  cyanide;  just  put  it  on  loosely  and  do  not  seal. 
Cyanide  should  always  be  kept  in  air-tight  cans,  as  it  will 
air-slake  if  exposed,  and  will  not  melt  if  it  has  been  exposed 
for  any  considerable  length  of  time. 
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Hardening  for  Colors. 
AVhen  hardenirg  for  colors,  a  furnace  like  tlie  one  described 
is  necessary.  The  writer  has  worked  out  a  method  of  color- 
ing which  at  the  same  time  hardens  deep  enough  for  the  class 
of  work  desired  to  be  colored,  such  as  wrenches,  crank  levers 
for  automobiles,  nuts,  etc.  The  method  is  as  follows:  Mix 
10  parts  charred  bone,  6  parts  wood  charcoal,  4  parts  charred 
leather  and  1  part  powdered  cyanide.     The  charred  bone  may 
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Fig.  8.     Clamp  for  Long  Thin  "Work, 

be  obtained  by  placing  a  few  boxes  of  raw  bone  in  the  fur- 
nace on  Saturday  night  (if  the  furnace  Is  not  run  over  Sun- 
day). If  much  fire  is  in  the  fire-box  it  should  be  drawn,  as 
the  heat  in  the  furnace  will  be  sufficient  to  char  tlie  bone  to  a 
darlv  brown.  The  charred  leather  may  be  obtained  in  the 
same  way.  The  leather  should  be  black,  crisp  and  well  pul- 
verized,  and   the   four   ingredients   should   be   well  mixed   to- 
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Pigr.  9.    Hardenin^r  Tank  arranged  for  Mottling  and  Coloring. 

gether.  The  object  in  charring  the  bone  and  leather  is  to 
remove  all  grease.  The  parts  to  be  colored  must  be  well  pol- 
ished and  they  should  not  be  handled  with  greasy  hands. 
These  rules  must  be  observed  if  a  nice  class  of  work  is  desired. 
If  the  colors  obtained  are  too  gaudy,  the  cyanide  may  be  left 
out,  and  if  there  is  still  too  much  color  leave  out  the  charcoal. 
When  packing  parts  to  he  colored  and  hardened,  they  should 


i 

Fig.  10.    Hardened  Reamers,  just  Removed  from  Oil  Bath. 

be  packed  in  a  common  gas-pipe,  for  the  reason  that  when 
dumping  into  the  water  the  parts  must  not  be  exposed  to  the 
air,  and  a  pipe  Is  much  easier  to  handle  than  any  other  shape. 
The  open  end  can  be  brought  down  close  to  the  top  of  the 
water  before  the  parts  are  liable  to  come  out,  but  not  so  with 
a  box,  for  just  as  soon  as  a  box  is  tipped  a  little  the  parts 
brgin  to  fall  out,  and  become  exposed  to  the  air. 


In  heating  this  class  of  work,  heat  to  a  dark  cherry  red  and 
keep  at  that  heat  for  about  four  or  five  hours;  if  heated  too 
hot  no  colors  will  appear.  To  harden  and  color  the  work 
when  dumped,  a  tank  riiust  be  arranged  as  shown  in  Fig.  9. 
A  compressed-air  pipe  A  must  be  connected  with  the  water 
pipe  B,  and  a  large  cap  C  should  be  drilled  full  of  14-inch 
holes  on  top  and  around  the  sides.  An  overflow  D  should  also 
be  supplied.  Fill  the  tank  with  water,  then  turn  on  air 
enough  to  fill  the  tank  with  lively  bubbles  and  dump  the 
work  in  the  center,  as  shown  at  E.  When  the  work  is  all 
dumped,  pull  up  the  sieve  which  should  be  in  tlie  tank  for  the 
worlv  to  fall  on,  pick  the  work  out  and  place  it  in  pails  of 
boiling  water  drawn  from  the  boiler;  let  remain  for  five  min- 
rtes  and  then  remove  to  a  box  of  dry  sawdust  for  half  an 


Fig.  11.    Sample  of  Work  Case-hardened  for  Colors. 

hour;  remove  and  dust  off  and  give  a  coating  of  oil  or  lacquer. 

This  method  is  the  result  of  a  great  deal  of  experimenting  by 

the  writer,  and  produces  a  fine  class  of  coloring. 

[Fig.   11  shows  a  sample  of  work   case-hardened  for  colors 

by   Mr.   Sallows,   but   the   cut   gives   a   very   poor   idea   of  its 

beauty. — Editob.] 

*     *     * 

EXTREME  CONDITIONS  OF  UTILIZATION  OP 
WATER  POWER. 

The  Times  Engineering  Supplement,  gives  some  interesting 
information  about  the  extreme  conditions  which  the  hydraulic 
engineer  meets  with.  At  the  present  time  there  are  turbines 
working  under  the  enormous  effective  head  of  3,018  feet,  and 
there  also  are  turbines  working  under  a  head  of  only  2 
feet.  The  former  is  installed  at  Lake  Tanay,  and  is  at  pres- 
ent the  highest  utilized  head  in  the  world.  In  this  country 
there  is  an  installation  at  Manitou,  near  Colorado  Springs, 
which  works  at  an  effective  head  of  2.200  feet.  The  low  head 
plant  referred  to  is  driving  a  mill  near  Worcester.  The  tur- 
bine is  a  parallel  flow  wheel  with  a  vertical  shaft,  the  diame- 
ter of  the  wheel  being  13  feet  2  inches.  It  is  made  up  of  two 
concentric  rings  of  buckets,  of  which  the  inner  set  can  be 
closed  to  the  passage  of  water,  so  as  to  limit  the  operation  of 
the  wheel  to  the  outer  ring.  As  the  flow  of  water  in  the  river 
is  variable,  a  head  of  3  feet  in  certain  periods  acts  upon  the 
wheel,  and  the  40  horse-power  required  to  drive  the  mill  is 
obtained  from  the  outer  ring  alone,  but  at  other  seasons  of 
the  year  when  the  fall  is  reduced  to  2  feet  and  even  less,  the 
full  capacity  of  the  wheel  is  utilized.  This  gives  an  example 
of  how,  in  small  rivers  in  which  the  amount  of  the  discharge 
of  water  can  be  fairly  well  relied  upon,  a  very  moderate  head 
of  water  may  be  turned  into  profitable  use.  The  cost  of  the 
turbine  installation,  excluding  the  cost  of  foundations  and 
special  work  depending  on  the  local  conditions,  is  approxi- 
mately $150  per  horse-power.  The  chief  object  of  the  fore- 
going remarks  is  to  point  out  what  has  been  done  in  utilizing 
water  power  under  extreme  conditions.  Eacli  problem,  de- 
pending as  it  does  on  commercial  considerations,  has  to  be 
solved  independently,  and  in  some  cases  it  will  be  found  that 
the  cost  of  the  development  of  the  water  power  precludes  the 
possibility  of  any  advantage  over  steam  power,  while  in  others 
a  waste  of  natural  power  may  be  turned  to  good  use. 

The  Pennsylvania  Railroad  has  ordered  200  steel  passenger 
cars  to  be  built  by  the  American  Car  &  Foundry  Co.,  The 
Pressed  Steel  Car  Co.,  and  the  Altoona  shops  of  the  Pennsyl- 
vania Railroad  in  the  proportion  of  95,  80,  and  25  respectively. 
The  new  cars  will  be  of  extraordinary  strength  and  are  so- 
called  collision-proof.  It  is  the  aim  of  the  company  to'  have 
all  steel  passenger  cars  in  service  when  the  New  York  ter- 
minal is  completed,  and  at  least  1,000  steel  coaches  and  500 
Pullmans  are  expected  to  be  in  use  within  a  few  years. 
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"WAGES  VS.  ABILITY. 

MAITOFACTURER. 

Lately  we  have  heard  and  read  a  great  deal  about  the  scar- 
city of  skilled  tool-makers  and  machinists,  and  the  manufac- 
turers wonder  why  the  boys  do  not  enter  the  shops  as  appren- 
tices as  in  days  of  old.  When  we  consider  the  wages  paid  for 
clerking,  counter  jumping  and  for  outdoor  tradesmen,  it  is  no 
wonder  that  the  present  generation  of  boys  prefer  the  latter 
positions  to  taking  up  work  in  a  dirty,  foul-smelling  machine 
shop.  The  manufacturers  have  drawn  a  hard  and  fast  line 
between  a  man's  ability  and  his  wages,  and  really  the  ones  to 
blame  are  the  manufacturers  themselves. 

For  instance,  a  tool-maker  applies  for  a  position  and  is  in- 
formed that  there  is  a  position  open  for  a  first-class  man,  ex- 
pert on  models,  gages,  and  all  kinds  of  punch  and  die  work, 
and  when  the  question  of  wages  comes  up,  he  is  informed  that 
35  cents  per  hour  is  all  that  they  can  pay.  as  it  is  against  the 
rules  of  the  company  to  pay  more  to  a  tool-maker.  Now  right 
here  is  just  where  the  manufacturers  are  making  a  fatal  mis- 
take by  placing  a  limit  on  the  wage  scale.  It  removes  in- 
centive, and  that  removes  ambition.  A  visit  in  tool-rooms  of 
most  large  corporations  will  find  men  roughing  out  work  pre- 
paratory to  turning  the  job  over  to  a  more  skilled  workman  to 
finish.  But,  by  a  long  term  of  service,  this  roughing  out  man 
has  succeeded  in  obtaining  .3.5  cents  per  hour,  which  is  the 
same  rate  paid  the  man  that  must  finish  the  job  and  stand 
the  responsibility.  There  will  also  be  found  others  in  the 
rooms  that  are  receiving  the  limit  in  wages,  but  who,  from 
lack  of  experience  or  pure  ignorance,  are  unable  to  satisfac- 
torily complete  a  job  requiring  accuracy.  Bosses  that  read 
this  will  say,  "Well  there  are  none  in  my  room,"  but  there 
you  are  wrong,  as  there  are  few  tool-rooms,  indeed,  that  do 
not  contain  one  or  more  men  that  are  secretly  instructed  by 
others  in  the  room  as  to  how  they  should  proceed  to  complete 
their  job.  They  get  their  job  through  nerve,  and  hold  it 
through  their  fellow  workmen. 

Therefore,  when  a  workman  is  frankly  told  that  he  is  re- 
ceiving the  limit,  that,  "we  absolutely  refuse  to  pay  more,"  is 
it  any  wonder  that  the  mechanic  loses  ambition?  He  mentally 
compares  his  chosen  calling,  number  of  hours  he  is  obliged 
to  work,  and  wages  received,  to  other  trades  requiring  less 
skill  and  working  shorter  hours,  the  result  being  that  he  ad- 
vocates unionism  to  better  his  own  condition  and  discourages 
his  boys  or  friend's  boys  from  entering  the  trade.  Many  will 
argue  that  a  fine  workman  will  surely  forge  ahead  and  re- 
ceive more  than  his  fellow  workmen.  This  is  true  to  some 
extent  in  small  shops,  where  a  man's  worth  is  appreciated,  but 
in  a  large  corporation  where  nearly  all  offices  are  secured  and 
held  through  family  ties  or  some  sort  of  a  pull,  the  superior 
workman  is  nothing  more  than  a  plank  in  the  floor.  Hundreds 
of  readers  can  recall  instances  where  their  superiors  are  fill- 
ing positions  that  they  secured  through  "pull,"  and  are  hold- 
ing their  places  through  their  men  under  them.  A  good  illus- 
tration of  what  I  mean  when  I  speak  of  drawing  the  line  be- 
tween ability  and  wages  happened  two  years  ago  when  the 
writer  first  started  in  the  manufacturing  business.  All  my 
belts  being  new,  they,  of  course,  slipped  considerably,  and  I 
called  on  my  former  superintendent,  wishing  to  purchase  some 
belt  dressing.  "Ha,  ha,"  says  he,  "now  that  you  are  in  busi- 
ness for  yourself,  you  are  particular  to  have  your  belts  grip, 
aren't  you?"  I  replied  that  it  was  perfectly  natural,  as  it 
affected  my  own  pocket.  The  superintendent  replied  that  it 
was  always  a  puzzle  to  him  why  a  man  did  not  take  the  same 
interest  in  his  work,  keeping  the  belts  tight,  taking  heavy 
chips,  etc.,  when  working  for  some  one  else  that  he  did  when 
working  for  himself.  I  told  him  frankly  that  when  entering 
his  employ  the  men  are  given  to  distinctly  understand  that 
the  wage  scale  is  set.  and  that  under  no  circumstances  will 
the  workmen  receive  more,  and  that  very  thing  removes  the 
incentive  for  a  man  to  hustle,  as  he  knows  that  no  matter  how 
much  he  does  or  liow  well  he  does  it,  he  will  not  receive  more 
than  their  set  price.  Considering  that  tfie' company  has  taken 
that  stand  toward  the  help,  it  is  unnatural  to  expect  that  the 
help  will  work  in  anything  but  a  listless  manner.  He  replied 
that  he  thought  that  I  looked  at  it  in  a  wrong  light,  "for," 
says  he,  "when  a  boy  starts  at  the  machinist's  trade,  he  must 


work  faithfully  and  will  soon  be  promoted  to  finer  work;  then 
as  he  becomes  proficient  in  machine  work,  he  is  promoted  to 
tool  work,  and  when  he  has  reached  the  top  notch  in  tool 
work,  he  is  placed  foreman  and  so  on."  I  agreed  with  him  that 
the  boys  do  strive  to  better  themselves,  for  that  was  what 
prompted  them  to  learn  the  trade,  but  my  argument  was  that 
when  they  receive  a  certain  price  the  line  is  drawn,  and  that 
they  cannot  advance  further  without  "pull,"  except  in  a  few 
instances.  To  substantiate  my  argument,  I  cited  a  case  that 
happened  two  weeks  before  our  conversation  (in  that  same 
shop).  There  was  in  the  engineering  department  an  excep- 
tionally bright  young  man,  whom  we  will  call  Howard.  He 
was  employed  laying  out  curve  drawings,  gear  ratios  for  var- 
ious trains  for  clock  work,  made  tests  of  electrical  instru- 
ments, did  all  of  the  photography  work  for  electrotyping,  and 
designed  and  made  working  drawings  of  tools  for  fine  elec- 
trical measuring  instruments,  and  in  return  he  received  $1.75 
per  day.  He  was  apparently  contented  until  a  former  super- 
intendent, who  knew  his  worth,  offered  him  $15.00  per  week 
to  make  the  change.  Howard's  home  conditions  were  such 
that  he  did  not  want  to  leave,  and  asked  for  an  additional  25 
cents  per  day,  and  was  refused.  Well,  Howard  left,  and  a 
draftsman  was  employed  at  ?3.00  per  day,  and  after  spending 
nearly  a  week  trying  to  lay  out  a  train  of  clock  gears  without 
success,  he  was  discharged,  and  another  man  filled  his  place. 
This  new  man  lasted  about  two  weeks,  and  he  was  not  even 
competent  at  drafting  plain  tools,  but  he  was  paid  ?3.50  per 
day,  and  would  have  had  steady  work  if  he  had  been  one-half 
as  competent  as  Howard. 

Still  another,  and  a  more  convincing  argument,  was  brought 
to  the  superintendent's  attention,  which  was  directly  opposite 
to  his  statements  a  moment  before.  There  was  in  the  tool- 
room a  man  that  was  given  a  week's  notice  by  his  foreman 
to  look  up  another  job,  as  his  work  was  not  satisfactory,  and 
in  the  mean  time  this  same  superintendent  placed  him  foreman 
of  a  department  at  50  cents  per  day  more  than  he  was  receiving 
in  the  tool-room,  and  25  cents  per  day  more  than  the  best 
paid  tool-maker  in  the  room. 

A  man's  ability  will  carry  him  just  so  far  to-day,  and  to  con- 
tinue he  must  have  the  "pull."  I  forgot  to  mention  that  this 
very  superintendent  was  holding  his  position  through  a  "pull," 
and  to-day  he  is  running  a  large  drill  press  in  Schenectady, 
and  I  often  wonder  if  he  keeps  his  belts  tight  and  puts  on 
the  coarsest  feed  now  that  he  is  striving  to  receive  a  fore- 
manship  through  his  ability.  These  instances  are  cited  merely 
to  show  that  it  is  my  opinion  that  the  manufacturers  them- 
selves are  to  blame  for  boys  refusing  to  take  up  shop  work. 
My  own  experience  as  a  manufacturer  has  been  that  the  more 
wages  the  help  are  allowed  to  make,  the  greater  the  profits 
and  harmony.  In  nearly  every  shop  where  piece  work  pre- 
vails, there  is  a  limit  as  to  the  amount  that  the  operator  may 
earn,  and  if  he  should  exceed  this  amount  he  promptly  re- 
ceives a  cut.  This  curtails  the  production,  as  I  remember  well 
that  before  learning  my  trade  I  worked  at  piece  work,  and 
often  my  day's  pay  was  earned  before  noon,  and  I  was  obliged 
to  loaf  the  rest  of  the  day.  This  I  claim  is  wrong,  as  it  causes 
ability  to  lie  dormant  when  a  person  knows  he  will  receive 
a  cut  down  if  he  does  all  he  could.  When  our  piece  work 
prices  were  set,  these  conditions  were  taken  into  considera- 
tion, and  a  price  was  set  far  below  that  paid  in  other  shops 
for  identical  operations,  but  the  help  was  given  to  under- 
stand that  they  were  at  liberty  to  make  all  they  possibly  could 
without  fear  of  being  cut  down.  The  result  was  that  we  paid 
less  for  the  same  operations  than  our  competitors,  and  our 
help  make  from  25  to  50  cents  per  day  more  than  the  help 
in  other  factories  doing  exactly  the  same  work.  The  writer 
has  worked  years  at  the  bench,  has  held  numerous  offices  in 
I.  A.  O.  M..  but  in  all  his  experience  he  fails  to  find  anything 
in  his  opinion  so  detrimental  to  the  manufacturer's  interest 
as  to  absolutely  refuse  to  pay  more  than  a  certain  amount. 
If  a  man  knew  that  by  hard  work  he  could  earn  JIO.OO  at  the 
bench,  it  would  be  his  ambition  to  reach  that  price  if  possible. 
In  the  meantime  the  company  would  receive  the  benefit  of  his 
increased  energies,  whereas,  on  the  other  hand,  if  he  is  re- 
ceiving all  that  the  company  will  pay,  the  company  is  re- 
ceiving about  four  hours  actual  work,  three  hours  government 
w^ork,  two  hours  "soldiering,"  and  a  lot  of  discontent. 


June,  1907. 


MACHINEKY. 


639 


NOVEL  IDEAS  IN  DIE  MAKING. 

About  seven  years  ago,  what  is  now  the  Providence  Mfg.  & 
Tool  Co.  of  Providence,  R.  I.,  began  the  manufacture  of  a 
mechanical  accountant,  the  invention  of  Mr.  Turck,  the  pres- 
ent superintendent  of  the  shop.  Mr.  Turck's  experience,  so 
far  as  shop  work  and  tool  design  is  concerned,  had  not  lain 
in  the  direction  of  die-making,  so  in  equipping  the  new  plant 
for  the  manufacture  of  the  accounting  machine  he  was  at 
first  hampered  by  his  lack  of  knowledge  on  this  subject.  The 
die  work  required  was  of  a  high  order.  The  construction  of 
machines  of  this  type  is  often  such  that  errors  are  cumulative. 
Several  similar  parts  are  used,  attached  to  each  other  in 
series,  for  instance,  in  such  a  way  that  if  the  holes  by  which 
they  are  riveted  to  each  other  are  slightly  wrong  in  their 
dimensions,  the  error  will  be  multiplied  by  the  number  of 
parts.  The  machine  depends  for  its  operation  quite  largely  on 
the  action  of  pawls  upon  fine  ratchet  teeth,  and  on  the  mesh- 
ing of  fine  pitched  gears  and  toothed  segments  with  each 
other.  The  effect  of  cumulative  errors  in  such  circumstances 
would  be  to  throw  these  fine  pitched  ratchets  and  gears  out 
of  step,  and  make  the  operation  of  the  machine  impossible. 
Long  leverages  are  also  a  disturbing  factor.  When  a  long, 
slender  member  is  located  by  two  rivet  holes  close  together, 
it  takes  careful  work  in  punching  those  rivet  holes  to  bring 
the  parts  into  alignment. 

In  Providence,  when  die-making  is  mentioned  without  any 
qualifying  expla- 
nations,  the  mak- 
ing of  press  tools 
for  the  jewelry 
trade  is  meant. 
Providence  being 
one  of  the  great- 
est centers  in  the 
world  for  this 
business.  On  this 
account,  when  the 
superintendent  of 
the  new  shop 
hired  die-makers, 
or  let  die-making 
out  to  men  who 
mad^  a  business 
of  that  class  of 
work,  he  found 
that  the  work  re- 
turned to  him 
was  performed  in 
accordance  with 
the  jewelry  die- 
maker's  stan- 
dards of  accuracy, 
which  were  far 
below  those  required  in  the  interchangeable  manufacture  of 
machinery  of  the  kind  he  was  building. 

Meeting  with  this  difficulty  in  finding  workmen  or  firms  able 
to  do  his  work,  and  being  hard  pressed  for  time,  he  deter- 
mined, inexperienced  though  he  was,  to  make  a  brave  attempt 
to  do  the  work  himself,  with  the  help  of  such  skilled  machin- 
ists as  he  could  hire  in  a  city  where  skilled  machinists  are  not 
at  all  uncommon.  The  results  obtained  were  satisfactory  and 
even  surprising,  as  in  many  other  cases  where  men  have  been 
forced  to  work  out  for  themselves  the  details  of  a  business 
about  which  there  is  supposed  to  be  more  or  less  mystery. 
As  might  be  expected,  however,  some  of  the  methods  followed 
are  original  and  unusual.  This  article  is  devoted  to  such  of 
these  unusual  and  original  methods  as  were  noted  by  the 
writer  in  a  half-day's  visit. 

In  the  halftone  in  Fig.  1  are  shown  a  number  of  press-made 
parts.  Some  of  these  are  interesting  in  themselves,  while 
others  are  remarkable  principally  for  the  methods  used  in 
producing  them.  Part  No.  12,  for  instance,  is  a  very  simple 
piece,  but  the  punch  and  die  used  in  piercing  the  holes,  while 
not  unusual  so  far  as  surface  appearances  go,  will  serve  well 
to  illustrate  some  of  the  original  practices  of  this  shop.  This 
punch   and   die,   shown    in   Fig.    2,    perform   the   simple   oper- 


ation of  punching  the  nineteen  small  holes  in  the  blank,  which 
is  located  over  die  A  by  the  carefully  fitted  aperture  in  jacket 
B.  The  punch  is  composed  of  a  body  C.  a  cast  iron  holding 
plate  D  in  which  the  small  jjunches  E  are  driven,  a  stripping 
plate  F.  held  as  shown,  and  forced  outward  by  the  compressed 
rectangular  ring  O  of  rubber  behind  it. 

The  Construction  of  a  Piercing  Punch  with  a  Novel 
Stripping  Plate. 
The  making  of  this  punch  and  die  follows,  in  general,  the 
order  given  below.  Stripper  F  is  first  made  of  tool  steel.  The 
holes  for  the  dowels  H  are  next  drilled.  Then  the  holes 
through  which  punches  E  pass  are  laid  out  from  model  or 
drawing,  as  the  case  may  require,  and  drilled  to  a  larger 
diameter  than  the  punches  which  are  to  pass  through  them. 
After  these  holes  have  been  drilled,  the  plate  is  hardened  and 
ground  and  the  holes  for  the  punches  are  filled  up  again  by 
driving  into  them  plugs  of  tool  steel  wire,  of  suitable  size. 
The  location  of  these  holes  is  now  laid  out  again  on  plate  F, 
and  this  time  very  carefully;  then  they  are  finished  to  the 
exact  size  or  slightly  below  if  they  are  to  be  lapped.  Since 
the  body  of  the  plate  is  hard,  it  cannot  cave  in  or  wear  as  it 
would  if  left  soft.  A  full  bearing  on  the  stock  to  be  blanked 
is  absolutely  necessary  if  the  work  is  to  be  well  done.  The 
plugs  allow  the  plunger  holes  to  be  located  after  the  hardening 
of  plate  F,  thereby  preventing  displacement  from  the  heat 
treatment.     To  the   stripper   plate   are  now   riveted  the   four 

dowels  H,  which 
enter  holes  In 
the  stripper  rim 
or  "collet"  J, 
and  locate  the 
plate.  Small 
round  -  headed 
setscrews  E  bear 
on  pins  H  and 
hold  F  and  J  to- 
gether. Punch 
holder  D,  of  cast 
iron,  is  machined 
to  fit  closely  in 
collet  J,  and  the 
holes  for  t  h  e 
punches  are 
transferred  to  it 
from  stripper 
plate  F.  The 
punches  E.  made 
of  tool  steel  wire, 
are  now  driven 
into  the  holder, 
headed  over  at 
the  back  side, 
and  ground  fiush. 
The  punches  may  then  be  hardened  in  the  usual  manner.  Be- 
fore being  assembled  on  the  punch  body  C  with  the  rubber 
spring  G,  a  hardened  steel  backing  K  is  inserted  between  D 
and  C  to  take  the  thrust  of  the  hardened  punches. 

The  rubber  spring  G  is  cut  from  sheet  stock  and  may  be 
made  either  from  separate  strips  built  up  on  each  of  the  four 
sides  of  the  punch,  or  from  rectangular  rings,  if  that  can  be 
done  without  wasting  the  stock.  Screws  L  are  adjusted  to 
bring  the  face  of  the  stripper  flush  with  the  faces  of  the 
punches,  after  which  headless  setscrews  M  are  screwed  In  to 
make  the  adjustment  permanent.  Screws  L  may  then  be 
taken  out  and  replaced  without  losing  the  adjustment.  The 
punch  holder  D  and  pad  A'  are  held  to  the  holder  by  screws 
N  and  dowels  0. 

A  Piercing  Die  with  Inserted  Tool  Steel  Plugs  for 
Cutting  Edges. 
The  body  A  of  the  die  is  made  of  soft  steel  or  cast  iron. 
In  this  body  are  driven  standard  taper  plugs  of  tool  steel  of 
suitable  size,  and  so  arranged  as  to  be  in  position  to  furnish  a 
tool  steel  material  for  all  the  actual  cutting  surfaces  of  the 
die.  In  the  case  shown  in  Fig.  2,  nine  of  these  plugs  are  used, 
carrying  from  one  to  three  holes  each.  In  making  the  recesses 
for  these  plugs  standard  tools  are  used.     The  seats  are  first 


Fig.  1.    Some  Examples  of  Good  Press  Work. 
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drilled  nearly  to  size,  and  then  finished  witti  a  tapered  end 
mill  or  counterbore,  which  is  kept  carefully  ground  to  the 
proper  dimensions,  so  that  when  the  plug  is  driven  in  until 
it  binds  tightly  on  the  taper,  it  will  also  seat  on  the  bottom. 
These  various  plugs  P  are  prevented  from  turning  in  the  holes 
by  dowel  pins  Q.  in  most  cases,  or  where  the  plugs  run  into 
each  other  (as  shown  in  two  cases  in  the  die  here  described) 
by  the  interlocking  of  the  flat  abutting  surfaces.  These  pre- 
cautions make  it  possible  to  remove  the  plugs  at  any  time  and 
return  them  accurately  to  their  original  positions. 
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Pig.  2.    A  Piercing  Punch  and  Die  involving  some  Original  Ideas. 

The  die  plate  A  having  been  fitted  with  its  plugs  as  de- 
scribed, the  holes  in  stripper  plate  F  are  now  transferred  to 
It  by  any  suitable  means,  all  these  holes  being  received  in 
the  tool  steel  plugs  as  explained.  The  plugs  may  now  be 
removed,  to  be  hardened  and  lapped  separately.  The  clear- 
ance holes  for  the  scrap  are  drilled,  and  the  plugs  are  re- 
turned to  their  proper  places.  The  jacket  B.  which  locates 
the  blank  on  the  die,  may,  if  desired,  be  punched  from  stock 
of  suitable  thickness  by  the  blanking  die  used  for  making  the 
blank  to  be  operated  on  in  this  piercing  die.  The  edges  of 
the  opening  are  then  merely  filed  enough  to  allow  the  work  to 
enter  and  be  withdrawn  easily.  A  slanting  groove,  as  shown 
at  o.  is  cut  with  a  round  file  into  the  jacket  at  one  end  to 
permit  the  insertion  of  a  pick  or  awl  to  remove  the  work. 

The  points  of  interest  in  this  die  are:  The  rubber-backed 
stripper  plate;  the  use  of  a  soft  stripper  plate  bushed  in  the 
manner  described  with  hardened  tool  steel;  and  the  inser- 
tion of  plugs  of  tool  steel  in  a  soft  die  block  to  form  the  cut- 
ting edges  of  the  die. 

The  rubber  spring  has  proven  very  satisfactory.  It  will  last 
for  a  number  of  years  in  dies  having  ordinary  use,  if  it  is  not 
exposed  to  oil  and  other  deteriorating  influences.  Being  in 
the  upper  member,  there  is  little  likelihood  of  its  being  spoiled 
in  this  way.  The  use  of  this  stiflly  spring-supported  stripper 
plate  gives  a  punch  and  die  of  the  design  shown  all  the 
advantages  of  a  sub-press,  so  far  as  concerns  the  ability  to 
punch  small  holes  in  thick  material  and  leave  thin  walls  of 
metal  between  open  spaces  in  the  punching.  As  evidence  of 
the  ability  to  do  work  of  this  kind  with  a  jiunch  and  die  of 
the  style  just  described,  parts  7  and  10  in  Fig.  1  may  be  par- 


ticularly noted.  Here  the  holes  are  considerably  smaller  in 
diameter  than  the  thickness  of  the  stock,  and  the  internal 
spaces  have  been  punched  so  close  to  the  edge,  in  places,  that 
the  remaining  section  is  narrower  than  it  is  thick. 

The  method  of  bushing  the  stripper  plate  by  drilling  the 
holes  large  originally,  plugging  them  with  tool  steel  wire  after 
hardening,  and  redrilling  them  to  the  proper  size,  makes  it 
possible  to  harden  the  surfaces  in  contact  with  the  work,  with- 
out distortion  of  the  dimensions  between  the  holes.  Plates  of 
large  size,  even,  are  made  in  this  way. 

The  advantage  claimed  for  the  method  by  which  the  stripper 
plate  is  made,  may  also  be  claimed  for  the  use  of  hardened 
plugs  in  a  soft  die  body,  since  it  is  possible  to  harden  these 
parts  individually  without  changing  their  location  with  refer- 
ence to  each  other.  In  addition,  both  of  these  schemes  allow 
changes  to  be  made  in  the  dies  with  a  minimum  of  trouble 
and  expense.  If  it  is  desired  to  change  the  location  of  a  hole 
in  the  die,  the  old  plug  may  be  removed  and  a  new  one 
inserted.  In  the  same  manner  new  holes  may  be  drilled  in 
the  stripper  plate  in  which  new  tool  steel  wire  plugs  may  be 
driven  for  new  guiding  holes  for  the  punches,  although  the 
change  is  limited  by  the  size  of  the  plugs.  This  consider- 
ation is  of  considerable  importance  if  the  parts  manufactured 
are  subject  to  improvement  from  time  to  time.  This  provi- 
sion reduces  the  expense  of  spoiled  work  as  well,  since  it  is 
not  necessary  to  throw  away  an  expensive  press  tool  if  one  or 
two  of  the  holes  are  wrongly  located. 

Rubber-backed  vs.  Sub-press  Dies. 
It  will  be  noted  that  part  No.  12  in  Fig.  1  (for  which  the 
punch  and  die  just  described  were  designed)  is  made  in  three 
operations.  Under  ordinary  conditions,  it  is  the  belief  of  Mr. 
Turck  that  this  procedure  is  preferable  to  the  use  of  the  sub- 
press.  The  rubber  spring  supported  stripper  plate,  as  just 
described,  gives  all  the  advantages  of  the  sub-press,  so  far  as 
ability  to  do  fine  work  on  thick  stock  is  concerned.  Slender 
punches  are  supported  by  the  stripper  in  the  same  way  as 
with  the  sub-press;  the  rubber  spring  holds  the  stripper  so 
firmly  on  the  work  that  the  distortion  of  thin  stock  is  pre- 
vented. The  sub-press  certainly  has  the  advantage  of  ease  of 
setting  in  the  machine,  since  it  is  not  necessary  to  carefully 
line  up  the  punch  and  die,  which  are  in  permanent  alignment. 
It  is  possible,  however,  that  the  high  initial  cost  of  the  sub- 
press  would  in  many  cases  more  than  pay  for  the  extra  wages 
of  an  experienced  and  careful  man  in  setting  tools  up  during 
the  lifetime  of  the 
punch  and  die.  It 
must  also  be  admitted 
that  work  cannot  be 
done  as  rapidly  with 
the  three  sets  of  tools 
necessary  for  making 
the  piece  in  the  manner 
here  described,  as  would 
be  possible  if  a  sub- 
press  were  used.  The 
saving  in  first  cost, 
however,  and  in  the 
cost  of  subsequent  oper- 
ations, is  believed  to  be 
sufficient  in  the  case  of 
the  Providence  Mfg.  & 
Tool  Co.  to  show  a  bal- 
ance on  the  right  side 
of  the  sheet  for  the 
simpler  form  of  press 
tool.  It  should  be  said 
in  this  connection  that  this  firm  freely  makes  and  uses  the 
sub-press  die,  both  for  customers  and  for  their  own  work. 

The  Thickening  of  Corners  Dravrn  Out  in  Blanking-. 
An  operation  that  interested  the  writer  was  a  coining  pro- 
cess used  for  reshaping  the  points  of  gears,  ratchets,  etc.— such 
parts,  for  instance,  as  are  shown  in  samples  4  and  6.  In 
such  a  piece  as  Xo.  4,  whatever  the  design  of  the  die,  the 
blank  produced  will  be  found  to  have  the  points  drawn  down 


Fig.  3.    Die  for  Bringing  Up  Drawn-down 
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thinner  than  the  stock  thickness.  To  bring  the  part  back  to 
uniform  thickness  with  sharp  points,  the  device  shown  in 
Fig.  3  is  used.    Here  we  have  an  attachment  to  a  hand  screw 


Fig.  4.    Example  of  Type  of  Die  used  for  Shaving. 

press.  The  body  A  is  fastened  to  the  bed  of  the  press.  The 
screw  B  projects  thi-ough  the  bed  and  carries  at  its  lower  end 
a  handle  C,  which  is  adjusted  to  one  side  or  the  other  to  bring 
it  in  position  to  be  swung  by  the  foot  of  the  operator.  In  a 
counterbore  in  body  A  is  seated  the  plug  D  and  the  ejector  E. 
D  and  E  are  forced  upward  by  the  action  of  screw  B.  At  F 
is  a  die,  given  the  shape  desired  for  the  outline  of  the  finished 
part;  it  is  slightly  enlarged,  however,  for  a  short  distance  at 
its  upper  end.  The  part  as  it  leaves  the  blanking  press  is 
purposely  made  a  little  large  in  outline  at  the  points  where  the 
thinning  occui-s,  due  to  the  drawing  out  of  the  stock.  When 
the  piece  is  inserted  by  the  operator  in  the  upper  end  of  this 
tapering  die,  the  extra  metal  thus  provided  is  forced  inward 
to  thicken  the  points  to  the  required  amount  as  the  punch  is 
brought  down  upon  the  work  by  the  hand  of  the  operator. 
When  the  piece  has  been  forced  to  the  bottom,  it  is  clamped 
between  the  plane  surfaces  of  ejector  E  and  the  punch  above 
it  (not  shown),  and  the  metal  is  forced  to  flow  to  that  part 
of  the  blank  where  it  is  most  needed.  The  result  is  a  flat 
ratchet  with  plane  faces  and  uniform  thickness.  It  will  be 
understood,  of  course,  that  during  this  coining  operation 
ejector  E  and  plug  D  seat  in  the  counterbore  in  body  A,  screw 
B  being  lowered  out  of  contact.  A  push  of  the  operator's  foot 
on  handle  C  brings  the  ejector  up  again   until   the   piece   is 


supei-intendent  that  better  results  can  be  obtained  at  times 
by  methods  like  that  shown  than  by  more  "modern"  ones.  The 
aim  is,  through  careful  workmanship  and  careful  inspection,  to 
have  the  parts  so  nearly  right  when  assembling 
time  comes,  that  no  fitting  will  need  to  be  done 
in  the  assembled  machines.  No  fitting  is,  in  fact, 
allowed.  Certainly  the  method  described  for 
striking  up  the  corners  of  these  ratchets  is  a 
much  less  dangerous  one  than  would  be  the  case 
if  a  power  press  were  used,  so  the  idea  has  its 
advantages,  so  far  as  safety  is  concerned,  at  least. 

A  Typical  Shaving  Die. 
In  such  parts  as  are  shown  at  3  and  11  in 
Fig.  1,  the  ratchet  teeth  and  gear  teeth  are  only 
roughed  out  in  the  blanking  die,  being  finished 
by  a  second  cut  or  "shaving"  process.  A  typical 
die  and  punch  for  this  operation  are  shown  in 
Fig.  4.  Here,  as  in  Fig.  2,  the  work  is  held  by  a 
rubber  spring  backing  while  the  punch  is  at 
work.  The  die  is  made  of  a  soft  body  A,  in 
which  is  inserted  the  hardened  piece  B  carrying 
the  cutting  edges  which  are  to  form  the  ratchet 
teeth  on  the  work.  This  piece  B  has  its  teeth  cut 
on  it  in  the  milling  machine,  the  hole  at  a  serv- 
ing to  center  the  piece  for  this  operation.  This 
gives  assurance  that  the  teeth  will  be  properly 
spaced  and  cut  accurately  to  the  proper  radius. 
A  rectangular  opening  with  carefully  machined 
sides  is  made  through  the  die  block  A.  Into  this 
siaM.,„,.N.v.  opening  the  toothed  cutting  edges  of  piece  B  pro- 
ject. As  in  Fig.  2  a  "jacket"  C  is  provided  for 
locating  the  work  over  the  cutting  die.  The  punch  D  is  set 
into  a  holder  E.  which  in  turn  is  fastened  in  the  ram  of  the 


Fier.  5.    Bending  Attachment  with  Removable  Die.      Operation  Completed. 

forced  out  of  the  die.     The  thread  of  the  screw  is  of  such  a 
steep  pitch  that  it  will  return  again  by  its  own  weight. 

The  comparative  slowness  of  operation  resulting  from  the 
use  of  a  hand  and  foot  power  press  and  hand  feeding  is,  in  a 
measure,  characteristic  of  the  shop.     It   is  the  belief  of  the 


Fig.  6.    Bending  Device  in  uae  in  Screw  Press. 

machine.  A  projecting  guiding  surface,  6,  on  the  punch,  enters 
the  rectangular  opening  in  the  die  and  bears  against  it  on  the 
back  and  sides.  This  keeps  the  cutting  surface  of  the  punch 
up  to  its  work  against  the  cutting  edge  of  the  die.  As  shown, 
the  cutting  edge  of  the  punch  is  beveled.  This  gives  a  slight 
top  rake  to  the  edge  and  produces  a  shearing  cut  as  well,  the 
outer  corners  coming  into  action  before  the  center  of  the  out- 
line reaches  the  stock.  The  rubber  spring  backing  at  F  is  held 
by  screw  O  between  the  pressure  block  H  and  the  punch 
holder  E.  It  performs  the  same  functions  at  the  stripper  plate 
in  the  other  die. 

Bending  Punchings  to  Provide  Double  Bearings. 
It  will  be  noticed  that  samples  1,  .5  and  S  in  Fig.  1  have 
been  made  on  the  principle  of  bending  the  punchings  to  give 
a  double  bearing  at  pivotal  points,  the  long  bearing  insuring 
lateral  steadiness  of  the  part  without  making  it  necessary  to 
resort  to  the  use  of  castings  with  long  hubs.  This  principle 
is  carried  out  throughout  the  calculating  machine  which  is 
this  firm's  principal  product.  In  some  cases,  especially  where 
the  pivot  holes  are  punched  previous  to  bending,  as  is  the  case 
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in  sample  S,  very  accurate  work  must  be  done  in  the  bend- 
ing to  bring  the  part  to  exactly  the  right  form.  In  the  sample 
leferred  to,  for  instance,  the  ratchet  teeth  on  one  side  and  the 
gear  teeth  on  the  other  must  bear  a  definite  relation  to  each 
other,  and  to  the  axis  about  which  the  part  rotates.  The  bend- 
ing tools  by  which  the  forming  operation  is  performed  for 
this  part  are  shown  in  the  halftones  in  Figs.  5  and  6  and  the 
line  cut  Fig.  7.  Referring  to  Fig.  7,  the  blank  for  part  8 
I  shown  at  Xo.  3  in  Fig.  1  before  the  piercing  of  the  pivot 
holes)   is  laid  on  top  of  former  .4.  where  it  is  located  by  the 

pins  B  B  which  en- 
ter the  pivot  holes. 
In  this  position  the 
part  lies  between 
the  fixed  jaw  C 
and  the  movable 
jaw  D.  which  are 
then  clamped  to- 
gether on  the 
blank  by  bringing 
handle  E  to  the  po- 
sition shown,  where 
i  t  s  wedge  -  shaped 
cam  surface  b  has 
entered  between 
the  long  ends  of 
the  jaws  D  and  C 
and  brought  the 
outer    ends    to- 


to  enter  freely  between  the  jaws  and  eject  the  work.  In  this 
tool,  members  A.  C  and  D  are  changed  for  different  parts,  the 
rest  of  the  structure  being  the  same  and  serving  for  a  number 
of  different  operations. 

A  Die  for  Double  Punching. 
.  In  the  case  just  described,  where  double  bearings  occur,  the 
holes  are  punched  before  bending.  This  is  not  always  the 
case,  however.  In  samples  1  and  5  in  Fig.  1,  the  parts  were 
first  bent  and  then  punched,  the  operation  being  performed  in 
a  very  interesting  way.  The  punch  descends  and  makes  the 
hole  in  the  upper  thickness  of  the  stock.  Continuing  through 
an  intermediate  die,  and  carrying  before  it  the  punched-out 
stock,  it  arrives  at  the  second  or  lower  thickness  of  stock. 
The  continued  movement  of  the  punch  then  presses  the  little 
plug  of  punched-out  metal  through  the  lower  thickness  of 
stock,  and  this  forms  the  second  hole.  Strange  to  say,  it  has 
been  found  in  practice  that  this  second  hole  is  generally  the 
better  one  of  the  two,  even  though  it  is  made  with  a  soft  plug 
of  steel  instead  of  with  a  hardened  punch. 

The  line  cut  Fig.  8  and  the  halftone  Fig.  9  show  the  double 
jiunching  tools  used  in  making  the  pivot  holes  in  sample  1, 
Fig.  1.  This,  it  will  be  seen,  is  a  progressive  operation,  all 
the  parts  in  the  lot  being  punched  for  one  of  the  holes,  after 
which  the  die  is  altered  and  the  next  hole  in  order  is  punched 
in  all  of  the  parts — and  so  on.  The  piece  to  be  operated  on  is 
located  lengthwise  by  slipping  it  over  a  gage  pin  in  sliding 
block  A.  which  may  be  adjusted  to  any  position  on  slide  B  to 
suit  the  hole  it  is  desired  to  punch  at  the  time.  Being  located 
on  block  A  in  the  manner  described.  It  is  swung  around  until 
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Fig,  7.     Construction  of  Bending  Attachment. 


Fig.  8.    Construction  of  Die  for  Double  Punching. 


gether.  The  jaws  D  and  C  and  lever  E  are  all  attached 
to  the  holder  F.  which  is  a  sliding  fit  on  three  vertical 
posts  G,  fast  to  the  base  H  of  the  fixture.  Slide  F  is  held 
to  the  upper  extreme  of  its  travel  against  the  lock  nuts 
and  washers  at  the  top  of  posts  G  by  spiral  springs  J 
at  each  post.  These  parts  are  shown  to  good  advantage 
in  the  halftone.  Fig.  5.  JT  is  a  plunger  mounted  in  the 
ram  of  the  press.  It  bears  on  finished  projections  on  slide 
F  at  three  points  as  shown,  while  the  hardened  part  L  bears 
on  the  top  of  lever  D.  directly  over  the  work.  When  K  and  L 
strike  slide  F  and  lever  D  in  their  descent,  they  carry  with  it 
the  slide  and  its  attached  levers,  and  the  work  as  well,  against 
the  slight  resistance  of  springs  J.  The  work  grasped  between 
the  levers  is  thus  carried  down  through  the  opening  in  die  A. 
This  action  serves  to  bend  the  part  to  the  form  desired.  Fig.  6 
shows  the  operation  completed.  As  shown,  this  work  is  done 
in  a  hand  screw  press.  This  is  another  example  of  manufac- 
tui-ing  methods  which  at  first  si.ght  seem  rather  crude,  but 
which  have  proven,  In  the  opinion  of  the  superintendent  of 
the  shop,  to  be  most  satisfactory,  his  contention  of  greater 
accuracy  and  more  uniform  results  from  such  methods  apply- 
ing particularly  in  the  case  of  forming  operations  of  this  kind. 
The  piece  is  ejected  from  the  tool  at  the  completion  of  the 
bending  by  lever  M.  which  thrusts  forward  the  ejector  A'. 
This  ejector  is  at  its  working  end  slightly  less  in  thickness 
than  the  stock  of  the  punching  operated  on.  and  is  thus  able 


the  intermediate  die  C  enters  the  channel  formed  by  the  two 
sides  of  the  work.  Cam  lever  D  is  then  swung  to  the  position 
shown  in  the  line  cut,  where  it  has  brought  clamp  lever  E 
against  the  stock,  holding  it  firmly  in  position  for  the  oper- 
ation. The  punch  F  is  a  simple  turned  piece  of  hardened  steel, 
held  by  taper  pin  in  punch  holder  G.  It  is  surrounded  by  a 
stripper  H  which  is  screwed  to  a  holder  J.  backed  by  the 
usual  rubber  spring  at  K.  This  serves  to  hold  the  work  firmly 
during  the  operation,  and  strip  the  work  from  the  punch  when 
it  returns  to  its  upward  position.  As  before  described,  the 
punch  in  its  descent  breaks  through  the  upper  thickness  of 
stock,  carries  the  plug  of  soft  metal  thus  formed  before  it 
until  it  comes  in  contact  with  the  lower  thickness,  where  it 
forces  the  plug  through  and  forms  the  lower  hole.  It  will  be 
noticed  that  intermediate  die  C,  though  held  firmly  so  far  as 
displacement  horizontally  in  any  direction  is  concernsd,  is 
yet  provided  with  a  rocking  face  where  it  bears  on  the  body 
of  the  die  L.  This  arrangement  takes  the  strain  of  the  punch- 
ing from  the  slender  intermediate  die,  which  is  thus  bent 
downward  until  it  is  firmly  supported  by  the  stock  of  the  part 
being  worked  on  beneath  it.  For  removing  the  work  after 
the  operation,  an  ejector  M  is  provided,  with  a  handle  >'.  which 
operates  in  a  way  which  will  be  easily  understood  from  an 
inspection  of  Fig.  9.  It  is  not  shown  in  Fig.  8.  having  been 
added  at  a  date  later  than  the  drawing  from  which  this  cut 
was  made. 
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Practice  in  Hardening  Punches,  Etc. 
Blanking  punches  are  hardened  in  tliis  shop  in  a  way  that 
is  originated  here  and  not.  practiced  elsewhere,  so  far  as  the 
writer  is  aware.  After  the  plunger  of  a  blanking  die  has 
been  cut  into  the  female  portion  of  the  die,  and  finished  ready 
for  hardening,  it  is  placed  in  the  fire  and  brought  to  a  slightly 
lower  heat  than  ordinarily  used  for  hardening  clear  through. 
Cyanide  is  then  deposited  on  the  parts  of  the  tool  to  be  hard- 
ened— that  is,  on  the  periphery  of  the  cutting  edge.  It  is  al- 
lowed to  "soak  in,"  it  sometimes  being  necessary  to  apply 
cyanide  two  or  three  times,  depending  on  the  size  and  bulk 
of  the  plunger.  It  is  then  again  brought  to  the  proper  heat, 
which  should  be  a  little  lower  than  is  ordinarily  used  for 
hardening  clear  through.     Then  it  is  quenched  in  oil.     With 


Fig.  9.    Double  Punchlucr  Die  shown  In  Fl^.  8. 

large  and  bulky  pieces  it  is  first  necessary  to  immerse  the 
work  in  water  as  a  preliminary  cooling  operation.  This  im- 
mersion should  merely  be  a  dash  into  the  water  and  out  again, 
after  which  the  piece  is  put  into  the  oil  until  cooled. 

It  is  to  be  understood  that  this  cyanide-hardened  punch  is 
made  of  tool  steel  of  the  ordinary  grades  used  for  punches. 
The  treatment  is  such  that  only  the  exterior  skin  is  hardened, 
where  the  cutting  action  takes  place  as  the  edge  is  ground 
down  from  time  to  time;  the  rest  remains  soft  and  strong, 
able  to  withstand  very  hard  usage.  But  the  great  advantage 
is  that  the  parts  are  not  drawn  out  of  shape  by  this  heat 
treatment,  since  only  a  very  small  portion  of  the  metal  is 
hardened. 

It  is  not  feasible  to  use  this  cyanide  process  for  hardening 
female  dies  for  purposes  other  than  blanking  soft  brass  parts. 
As  the  blanks  are  pushed  into  the  die,  there  is  a  swaging  pro- 
cess taking  place  which  would  force  the  walls  out  if  they  were 
case-hardened;  it  is  therefore  necessary  to  harden  clear 
through.  Where  the  outlines  are  intricate  and  delicate,  how- 
ever, the  shrinkage  is  so  small  that  in  most  cases  there  would 
be  no  necessity  for  this.  In  any  event  the  plunger  or  punch 
would  be  made  whole,  and  cut  into  the  die.  The  plunger  would 
then  be  hardened  by  the  cyanide  process,  and  would  not  be 
thrown  out  of  shape,  but  would  drop  through  the  die  as  nicely 
as  before  the  heat  treatment.  It  is  thus  seldom,  if  ever. 
necessary  to  make  the  plunger  in  sections. 

As  remarked  at  the  outset,  the  novel  points  in  die  making 
practice  to  be  seen  at  this  shop  are  to  be  explained  by  the 
fact  that  the  methods  used  there  are  the  r_esult  of  studying 
the  problem  of  die-making  from  original  experience,  without 
much  to  build  on  in  the  way  of  second-hand  knowledge,  or 
traditions  of  others.  The  workmen  here  have  been  educated  in 
tool-making  in  the  shop  itself,  and  few  of  the  better  ones,  at 
least,  were  tool-makers  at  the  time  they  came.  This  is  evi- 
dently another  example  of  the  truth  that  it  is  possible  for 
determined  and  intelligent  men  to  start  out  in  an  unknown 
field  in  the  study  of  subjects  about  which  there  is  popularly 
supposed  to  be  something  of  mystery,  and  still  do  things  worth 
while,  and  even  be  able  to  add  something  original  of  value 
to  the  practice  of  the  art.  As  evidence  of  this  firm's  success, 
it  may  be  said  that  a  large  and  increasing  part  of  its  business 
consists  in  the  design  and  construction  of  dies  and  special 
tools  for  other  manufacturers.  R.  E.  F. 


Do  not  wrap  paper  around   an   incandescent   electric  lamp 
for  a  shade.    A  fire  might  easily  be  started  from  the  heat 


THE  CARD  INDEX  IN  THE  JOBBING  SHOP.* 

J.  S.  WATTS. t 

The  writer  has  charge  of  a  shop  doing  a  general  line  of 
repair  work  and  some  building  of  new  machinery,  in  a  place 
where  there  is  little  scope  to  take  up  any  standard  line  of 
work  or  even  to  make  the  same  machine  twice  without  altera- 
tion. To  avoid  endless  confusion  he  has  found  it  necessary 
to  evolve  some  system  of  keeping  records  of  the  machines  and 
parts  of  machines  sent  out,  and  has  written  this  article  de- 
scribing the  system,  in  the  hope  that  it  may  prove  useful  to 
some  other  superintendent  in  a  like  position. 

In  most  shops  of  this  kind  a  part  of  the  work  is  done  to 
blue-prints  or  sketches  supplied  by  tlie  customer,  and  part  to 
drawings  made  by  the  firm's  own  staff;  and  the  patterns  are 
sometimes  the  customer's  property  and  sometimes  the  firm's. 
The  remainder  of  the  work  is  repairs,  overhauling,  refitting, 
etc.,  of  which  no  record  need  be  kept.  The  problem  resolves 
itself  into  these  requirements:  First,  to  be  able  to  find  at 
any  time  the  drawing  to  which  any  part  of  any  machine  was 
made,  given  the  customer's  name.  Second,  to  have  a  complete 
index  to  all  patterns,  drawings,  foreign  blue-prints,  etc.,  to 
save  duplication  of  any  of  the.=-,e  where  they  can  be  worked 
in  on  another  order. 

On  receipt  of  an  order  from  a  customer  it  is  written  out 
on  a  form,  a  copy  of  which  goes  to  the  drawing  office,  pattern 
shop,  boiler  shop  and  machine  shop,  or  such  of  these  depart- 
ments as  have  work  to  do  on  that  order. 

We  will  suppose  that  this  order  is  for  a  machine  to  be  made 
to  the  firm's  own  drawings.  The  drawing  office  then,  on  re- 
ceipt of  this  order,  makes  out  a  production  sheet  on  bond 
paper  forms,  giving  name  and  number  required  of  each  part, 
drawing  number,  pattern  number  if  a  casting,  and  material  of 
which  it  is  made.  This  production  sheet  should  include  every- 
thing required,  bolts,  nuts,  oil-cups,  gaskets,  split  pins,  name- 
plate  and  every  detail,  no  matter  how  small.  In  the  case  of 
forgings  it  should  give  in  addition  to  drawing  number,  the 
length  and  size  of  bar  required  to  make  it.  The  required  num- 
ber of  prints  should  then  be  made  from  the  production  sheet. 
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and  the  order  number,  name  of  customer,  date  issued  and 
number  of  machines  required  (the  production  sheet  should 
always  be  made  out  for  one  machine  only)  put  on  the  prints 
and  not  on  the  original  as  this  may  be  used  again  later,  on 
other  orders.  One  print  should  then  be  sent  to  the  stores 
department,  to  order  the  material  from,  and  one  to  each  of  the 
different  departments  having  work  to  do  on  that  order,  the 
pattern  shop  having  to  issue  the  patterns  and  orders  to  the 
foundry  department.  Also  one  print  should  be  filed  away  as 
a  record  under  the  order  number,  preferably  in  an  envelope, 
together  with  any  special  specification  or  other  matter  refer- 
ring to  that  order  only;  these  will  be  kept  in  numerical  order 
and  should  be  stored  in  a  fireproof  room,  but,  in  a  convenient 
place  for  reference.  The  original  could  now  be  altered  to  suit 
any  future  orders  or  improvements  in  design  without  affecting 
our  record  of  that  order.    Any  alterations  to  the  drawings  for 

•  For  previous  artidps  on  shop  card  index  systems  see  XiACniXERV. 
November,  IW-i.  The  Card  Index  in  the  Drafting  Koom :  September. 
1903,  Index   System. 

t  Superintendent  of  I.  Mntheson  &  Co.,  Ltd.,  New  Glasgow,  Nova 
Scotia. 
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subsequent  orders  are  made  in  such  a  way  that  we  have  a 
record  of  the  original  dimensions.  However,  this  matter  is 
outside  the  scope  of  this  article. 

Now  to  duplicate  any  part  of  an  old  order,  we  have  a  card 
index  of  the  production  sheet  prints  that  are  filed  under  their 
order  numbers.  These  cards  are  indexed  alphabetically  under 
the  customer's  name;   a  copy  of  the  card  is  shown  in  Fig.  1. 
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Pig.  2. 

This  card  is  filled  out  for  each  order  for  that  firm  and  filed 
away  in  the  index  cabinet.  Therefore,  given  the  customer's 
name,  we  can  by  consulting  this  index  find  the  order  number 
under  which  his  machine  was  built,  and  by  getting  out  the 
production  sheet  print  for  that  order  number  we  get  the  draw- 
ing numbers  we  require. 

The  columns  for  size  and  hand  save  us  the  necessity  of 
looking  up  two  or  three  production  sheet  prints,  as  for  in- 
stance if  we  get  an  order  for  a  set  of  grate  bars,  same  as 
supplied  by  us.  with  a  4S-inch  boiler,  for  Brown  &  Co..  we 
look  under  Brown  for  Brown  &  Co.'s  card,  and  then  down  that 
card  till  we  come  to  a  48-inch  boiler,  which  will  give  us  the 
order  number,  and  from  the  production  sheet  print  for  that 
order  number  we  can  get  the  pattern  number  and  number  re- 
quired. If  we  had  not  the  size  on  the  card  we  might  have 
any  number  of  boilers  built  by  us  for  that  firm  to  look  up  in 
the  production  sheet  prints  before  we  found  the  48-inch  size. 

The  Machine  No.  column  is  used  in  case  a  customer  sells 
his  machine  to  some  one  else,  the  number  being  stamped  on 
the  name-plate  of  the  machine. 

The  Drawing  No.  column  gives  the  assembly  drawing  num- 
ber, and  may  save  time  if  one  wanted  only  an  assembly  draw- 


secutively  as  made,  and  are  given  the  suffix  A  or  B.  A  is  the 
large  size  (IS  x  24-inch)  and  B  the  small  size  (9  x  12-inch). 
The  A  and  B  drawings  are  numbered  and  filed  independently 
of  each  other.  The  cards  for  indexing  these  drawings  are 
shown  in  Fig.  3.  Each  part  of  a  machine  is  on  a  separate 
card,  and  the  cards  are  re-written  from  time  to  time  to  keep 
the  parts  on  the  card  in  order  of  size,  smallest  size  at  top, 
as  other  similar  parts  of  different  sizes  are  made  and  inter- 
polated. 

If  the  order  should"  be  to  make  a  machine  to  the  customer's 
blue-prints  we  number  these  prints  consecutively,  starting  with 
the  number  after  that  given  to  the  last  blue-print  on  the 
previous  order,  and  giving  it  the  sufiix  C  or  D,  as  125-C  The 
suffix  C  indicates  that  the  patterns  shown  on  that  print  are 
our  property,  and  the  suffix  D  indicates  the  reverse.  These 
prints  are  folded  and  put  in  envelopes  bearing  the  same  num- 
ber, and  are  filed  away  in  consecutive  order,  the  C  and  D 
prints  being  in  separate  drawers.  The  C  prints  are  indexed 
with  our  own  A  and  B  drawings,  so  that  we  have  on  the  cards 
a  complete  list  of  all  sizes  of  patterns  or  designs  we  have  of 
that  particular  part.  The  D  prints  are  indexed  under  the 
name  of  the  part,  the  card  being  shown  on  Fig.  4.  The 
column  for  print  number  is  for  the  number  given  the  print 
by  the  customer,  and  Name  of  Firm  is  the  name  of  the  cus- 
tomer or  owner  of  the  print;  these  two  columns  are  for  pur- 
poses of  ready  identification. 
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The  foregoing  is  only  a  bare  outline  of  the  system,  but  it 
will  be  sufficient  to  show  its  cheapness  and  adaptability  to 
the  work  required  of  it. 
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ing.  but  it  is  primarily  intended  for  orders  such  as  stacks, 
smoke  connections,  etc.,  which  only  require  one  drawing.  No 
production  sheet  is  made  for  such  orders,  a  bill  of  material 
on  the  drawing  giving  all  information  required. 

The  original  production  sheets  have  a  card  index  with 
alphabetical  guide  cards,  and  are  indexed  under  the  name  of 
the  machine,  as  boiler  under  B.  A  copy  of  these  cards  is  shown 
in  Fig.  2.  The  production  sheets  are  numbered  in  order,  as 
made.  Our  own  drawings  are  indexed  alphabetically  under  the 
name  of  the  part.    These  drawings  are  numbered  and  filed  con- 


TO  IMPROVE  IGNITION  IN  COMBUSTION  MOTORS 
A  weakness  of  the  internal  comoustion  motor  is  the  igni- 
tion, and  although  the  changes  of  design  in  recent  years  have 
greatly  improved  this  feature  there  is  still  much  to  be  de- 
sired. Electric  ignition  of  the  jump  spark  type  has  generally 
displaced  the  make-and-break  form,  which  in  turn  succeeded 
the  hot  tube.  But  the  jump  spark  has  a  high  voltage  and 
requires  the  very  best  insulation.  Recent  investigations  of 
the  causes  for  failure  of  electric  ignition  have  resulted  in 
some  interesting  disclosures.  It  was  demonstrated  that  a 
spark  plug  insulated  with  porcelain  might  cause  failure,  when 
highly  heated,  by  the  electric  current  leaking  across  the  insu- 
lation. The  principle  of  the  Nernst  lamp  depends  upon  the 
fact  that  porcelain  at  ordinary  temperatures  is  an  excellent 
non-conductor  of  electricity,  but  when  heated  red  hot  the 
resistance  drops  to  less  than  one-thousandth  of  the  cold  re- 
sistance, and  the  same  condition  apparently  exists  sometimes 
in  the  spark  plug  of  the  gasoline  engine.  One  means  of  over- 
coming this  defect  is  the  introduction  of  an  external  spark 
gap  as  well,  as  this  tends  to  prevent  leakage  across  the  por- 
celain when  the  latter  becomes  highly  heated.  When  the 
timer  makes  contact,  the  rush  of  current  will  be  sufficient  to 
cause  a  spark  between  the  internal  points,  notwithstanding 
the  increased  conductivity  of  the  porcelain.  It  is  suggested 
that  trouble  of  this  order  might  be  avoided  by  more  care 
being  taken  to  keep  the  ignition  plugs  cool  by  judicious  ar- 
rangement of  the  cooling  water  circulation. 
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AUTOMATIC  INDEXING  AND  FEED  ATTACH- 
MENT FOR  THE  MILLING  MACHINE. 

As  another  indication  of  the  activity  of  European  machine 
tool  builders  in  the  matter  of  designing  new  niacliinery  and 
attachments,  we  present  herewith  a  line  cut  and  description 
of  an  ingenious  milling  machine  attachment  recently  de- 
veloped by  Ludwig  Loewe  &  Co.,  of  Berlin.  Germany.  The 
device  is  intended  to  be  attached  to  the  table  of  the  makers' 
regular  line  of  universal  milling  machines.  Used  in  connec- 
tion with  the  index  head,  it  feeds  the  table  forward  at  a 
suitable  rate  for  a  cutting  feed,  withdraws  it  with  a  quick 
return  ratio  of  8  to  1,  indexes  the  work,  feeds  it  forward 
again — and  so  on.  In  effect,  it  makes  of  the  universal  mill- 
ing machine  an  automatic  gear  cutter  for  either  spur  or 
bevel  gears. 

The  device  consists  of  an  attachment  mounted  at  that  end 
of  the  table  usually  occupied  by  the  spiral  head.  It  is  driven 
from  a  special  pulley  on  the  countershaft,  provided  with  an 
idler  for  taking  up  slack  in  the  belt,  and  thus  allowing  the 
table  to  be  moved  to  any  convenient  position  without  slacken- 
ing the  drive.     This  attachment  is  connected  to  the  feed  screw 


Automatic  Gear  Cutting  Attactunent  for  the  MUUng  Machine. 

of  the  milling  machine  by  change  gears  E,  which  are  selected 
to  give  the  desired  feed.  Being  connected  in  this  way,  the 
usual  feed  motion  of  the  machine  cannot  be  used.  The  attach- 
ment is  also  connected  to  the  spiral  head  by  change  gears  M, 
which  are  selected  to  give  the  required  indexing  for  the  num- 
ber of  teeth  desired.  Lever  K  operates  the  feeding,  reversing 
and  indexing  mechanisms.  This  lever  Is  shifted  automati- 
cally by  adjustable  dogs  G,  which  strike  stop  H.  at  the  limits 
of  the  movement  of  the  table  in  either  direction.  These  dogs 
are  clamped  to  rod  F,  which  in  turn  is  pivoted  at  7  at  the 
lower  end  of  lever  K.  With  the  machine  properly  adjusted, 
the  work  will  be  fed  forward  slowly  until  the  rear  dog  G 
strikes  the  stop,  when  the  shifting  of  the  lever  K  thus 
brought  about  will  reverse  the  mechanism  and  rapidly  return 
to  its  starting  position,  determined  by  the  striking  of  the 
other  dog  against  the  stop.  The  indexing  then  takes  place, 
and  the  forward  feed  is  started  again.  To  avoid  lost  motion 
and  unnecessary  mechanism,  the  usual  index  plate  and  crank 
may  be  replaced  with  a  device  which  clamps  together  the 
plate  and  Index  worm  spindles. 

The  attachment  is  intended  for  such  work  as  spur  gears, 
bevel  gears,  and  similar  parts  which  do  not  require  that  the 
work  itself  revolve  while  the  cut  is  being  taken.     The  device 


can  be  reversed  so  that  the  direction  of  the  forward  feed 
and  quick  return  will  be  changed,  in  which  case  the  cutter 
may  be  run  left-  as  well  as  right-handed.  Special  change 
gears  are  not  necessary,  as  the  regular  outfit  belonging  to 
the  machine  can  be  used.  While  the  attachment  was  original- 
ly designed  for  machines  built  by  the  makers,  it  can  be 
placed  on  millers  of  other  makes  if  they  have  about  the  same 
dimensions  for  the  table  and  have  an  index  head  on  the  left 
side.  With  certain  modifications  it  may  be  applied  to  any 
type  of  miller. 

This  device  is  another  evidence  of  the  originality  and  in- 
genuity which  have  characterized  recent  European  machine 
tool  design. 

*        *        He 

INDUSTRIAL  TESTING  LABORATORIES  IN 
GERMANY. 

One  of  the  main  reasons  why  Germany  has  in  recent  years 
risen  to  such  a  supremacy  in  engineering  matters  depends 
undoubtedly  to  a  great  extent  upon  that  there  have  been  estab- 
lished in  that  country  from  time  to  tfme  various  testing 
laboratories  maintained  at  public  expense.  These  investigate 
technical  problems  and  publish  the  results  so  as  to  thereby 
benefit  the  greatest  possible  number  of  German  manufactur- 
ers. While  there  is  no  doubt  that  there  has  been  a  great  deal 
of  experimental  work  undertaken  in  this  country,  these  experi- 
ments have,  with  few  exceptions,  been  carried  out  by  private 
individuals  or  firms  who  have  jealously  guarded  the  results 
of  their  investigations,  regarding  them  as  assets  in  trade  and 
terming  them  trade  secrets.  For  this  reason  the  same  investi- 
gations are  often  carried  on  in  a  large  number  of  different 
establishments,  and  considering  the  nation  as  a  whole,  a  large 
amount  of  work  is  wasted,  inasmuch  as  if  these  experiments 
had  been  carried  on  at  a  general  central  station,  all  the  vari- 
ous firms  would  have  been  equally  benefited  by  the  results, 
•with  only  a  fraction  of  the  expense  to  the  nation  as  a  whole. 
The  latest  German  institution  aiming  at  decreasing  the  cost 
of  individually  conducted  experiments  is  i-eported  to  be  a 
large  chemical  laboratory  which  will  probably  be  located  in 
the  vicinity  of  Berlin.  The  initial  expense  will  be  $400,000, 
and  the  government  will  probably  advance  the  money  needed 
for  keeping  the  institution  working  along  such  lines  and  in 
such  a  way  as  to  give  the  greatest  possible  impetus  to  Gei-man 
chemical  industries.  The  new  institution,  it  is  hoped,  will 
work  in  close  cooperation  with  the  factories  themselves,  and 
will  for  industrial  purposes  supersede  the  chemical  labora- 
tories of  the  various  German  universities  and  colleges,  the 
object  of  which,  it  Is  argued,  should  be  principally  educational, 
and  be  totally  different  from  that  of  the  contemplated  institu- 
tion which  is  intended  to  become  the  center  of  chemical  re- 
search in  Germany.  It  is  evident  that  movements  of  this  kind 
are  far  easier  to  inaugurate  in  European  countries,  where 
there  is  a  strong  centralized  government  considering  as  its 
duty  to  deal  with  problems  of  this  kind,  but  there  are  no 
doubts  that  if  it  would  be  possible  for  certain  industries  in 
this  country  to  unite  and  support  some  kind  of  a  general 
research  laboratory,  a  great  saving  would  be  effected  in  the 
long  run,  and  the  progress  of  our  industries  would  be  assured 
in  a  far  greater  degree  than  when  individual  persons  or  firms 
are  carrying  on  their  own  experiments,  often  with  little  or  no 
system. 

One  of  the  most  noteworthy  indications  of  the  supremacy 
given  to  military  matters  in  Europe  is  the  common  practice 
on  the  Continent  to  have  all  important  railway  bridges  pi-o- 
vided  with  means  for  rapid  destruction  in  case  of  necessity 
for  this  in  time  of  war.  It  seems  as  if  it  would  be  almost 
discouraging  for  a  designer  or  builder  of  such  a  structure  to 
incorporate  such  details  in  his  design  and  work,  as  will  at  a 
moment's  notice  transform  the  work  of  years,  as  it  may  be  at 
times,  into  so  much  scrap.  But  this  is  the  price  paid  tor  the 
glory  of  belonging  to  a  military  nation.  The  works  of  peace 
that  would  have  to  be  sacrificed  in  a  war  in  the  territory  of 
any  of  the  most  advanced  nations,  at  the  present  time,  are  so 
tremendous  that  we  can  hardly  imagine  that  ever  two  nations 
would  dare  to  encounter  the  loss,  if  they  were  to  meet  on 
their  own  territory. 
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A  COMPARISON  OP  THE  EFFICIENCY  OF  T"WO 
TRAINS  OF  SPIRAL  GEARS.* 

A  correspondent  who  signs  himself  "Minne,  England."  has 
sent  in  the  sketches  and  data  shown  in  Fig.  1.  He  says. 
"Here  are  two  different  sets  of  spiral  gears  for  gas  engines. 
In  each  case  the  cam  shaft  runs  at  half  the  speed  of  the 
crankshaft.  I  should  like  to  know  which  Is  the  better  ar- 
rangement for  efficiency  and  wearing  qualities,  taking  Into 
consideration  the  nature  of  the  work  the  drive  has  to  per- 
form, viz.,  a  single  cylinder  gas  engine  working  on  the  'Otto' 
cycle." 

The  answering  of  the  question  asked  by  our  correspondent 
involves  a  little  work  along  the  line  of  resolution  of  forces 
and  the  calculation  of  efficiency;  it  is  entirely  elementary, 
but  interesting  nevertheless,  as  a  practical  illustration  of  the 
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Fig.  1.    The  Two  Arrangements  to  be  Investigrated. 

working  of  well-known  principles  in  mechanics.  For  the 
sake,  then,  of  their  value  as  illustrations  of  the  principles  in- 
volved, these  calculations  are  here  given  in  detail. 

Our  correspondent  asks  which  of  the  two  arrangements, 
that  in  Case  1  or  Case  2,  is  superior  in  efficiency  and  wear- 
ing qualities.  It  may  be  roughly  stated  that,  other  things 
being  equal,  the  more  efficient  of  two  mechanisms  Is  the 
more  durable.  We  will  consider  this  to  be  true  In  this 
case,  so  will  examine  the  two  arrangements  for  efficiency  in 
the  transmission  of  power.  The  power  losses  in  the  various 
journals  we  cannot  estimate,  because  we  do  not  know  enough 
about  the  arrangement  and  design  of  the  bearing  surfaces.  We 
can  easily  make  an  estimate  for  the  power  lost  in  the  thrust 
bearings,  and  we  may  also  get  a  comparative  idea,  at  least, 
of  the  power  lost  in  the  rubbing  of  the  teeth  on  each  other, 
so  to  these  losses,  which  are  the  principal  ones,  we  will  confine 
ourselves. 

When  two  bodies  are  sliding  under  pressure,  the  power 
lost  is  equal  to  the  continued  product  of  the  normal  pressure 
between  the  surfaces,  the  linear  velocity  of  the  rubbing,  and 
the  coefficient  of  friction.  To  estimate  the  power  lost  at  the 
various  bearing  points  we  are  to  consider,  we  have  then  to 
estimate  these  three  factors  for  each  case. 

We  will  first  estimate  the  relative  bearing  pressures  at  the 
different  places  where  friction  is  met  with  In  Case  1.  To  be 
logical  we  will  commence  our  calculations  at  the  driven  end 
of  the  train  of  gears,  since  the  forces  in  the  mechanism  are 
due  to  the  resistance  offered  by  the  driven  members.  Fig.  2 
is  another  view  of  Case  1  as  shown  in  Fig.  1.  Gears  A  and  B 
make  contact  on  line  Y  Z.  which  represents  the  direction  of 
the  teeth  at  the  point  of  contact;  W X  represents  the  position 
of  the  teeth  of  gears  C  and  D  in  contact. 

As  gear  C  revolves  in  the  direction  shown,  its  teeth,  set  at 
the  angle  of  the  line  W  X,  have  a  wedging  action  on  those  of 
gear  D  which  revolves  them  in  the  direction  shown.  The  ac- 
tion and  the  forces  involved  can  best  be  understood  by  refer- 


ring to  Fig.  3.  Here  C  is  a  slide  moving  upwards.  Its  bev- 
eled edge,  representing  the  tooth  surface  of  gear  C.  forces  to 
the  left  of  the  beveled  edge  on  slide  D,  which  represents  the 
tooth  surface  of  gear  D.  If  slide  D  offers  a  resistance  to  this 
movement,  of  a  magnitude  represented  by  the  length  of  line 
F,  in  the  parallelogram  of  forces  shown,  slide  C  will  evidently 
have  to  exert  a  force  equal  to  Fj  to  overcome  this  resistance. 
The  resulting  normal  pressure  on  the  inclined  bearing  surface 
of  contact  will  evidently  be  F^.  The  end  thrust  or  pressure 
against  its  abutment  of  slide  D  will  be  Fj,  while  that  of  slide 
C  against  its  abutment  will  be  F-. 

Understanding  the  method  of  applying  the  parallelogram  of 
forces  in  Fig.  3,  we  may  transfer  the  construction  to  gears  C 
and  D  in  Fig.  2.  Having  F;  given,  we  can  find  F,  and  F,  as 
there  shown.  F^  is  the  tangential  pressure  at  the  pitch 
line  required  to  be  given  by  gear  C  to  move  the 
mechanism  against  the  resistance  Fj  offered  by  gear 
D.  Since  gears  B  and  C  have  the  same  diameter,  F, 
must  likewise  be  the  tangential  pressure  applied  at 
the  pitch  line  to  gear  B.  Constructing  a  second  parallelo- 
gram of  forces  for  gears  A  and  B,  as  shown,  we  find  that  F..  is 
the  normal  pressure  between  the  faces  of  the  teeth  in  contact, 
and  Fi  is  the  tangential  force  which  has  to  be  brought  to 
bear  at  the  pitch  line  of  gear  A  to  move  the  mechanism.  Con- 
sider that  F.,  equals  unity  (since  we  are  after  comparative  re- 
sults only)  and  measure  the  other  forces  to  this  scale.  This 
can  be  done  fully  as  well  by  calculation  as  by  measurement. 
An  elementary  knowledge  of  trigonometry  will  give  us  the 
following  results; 

Fs  =  1 

F,  =  Fs  -=-  sin  tte  =  1  ^  0.894  =  1.118 

F,  =  Fi  X  tan  aa  =  1  X  0.500  =  0.500 

Fa  =  Fs  -=-  sin  o.  =  0.500  h-  0.707  =  0.707 

Fi  =  Fs  X  tan  Ob  =  0.500  x  1.000  =  0.500. 

We  have  next  to  find  the  rubbing  velocities  of  the  various 
bearing  points.  Fig.  4  will  assist  us  in  this.  Here  we  have 
the  same  slides  C  and  D.  representing  gears  C  and  D  in  Fig.  2 
or  Fig.  5.  If  we  consider  that  slide  C  is  moved  upward  at  a 
uniform  velocity,  in  a  unit  of  time  it  will  traverse  a  distance 
equal  to  V,.  moving  from  position  g  h  to  g'h'.  This  evidently 
forces  slide  D  to  the  left  at  a  uniform  velocity,  moving  It  in  a 
unit  of  time  from  ef  to  e'f,  a  distance  measured  by  dimension 
T's.  The  beveled  surface  of  slide  D  has  meanwhile  slipped  on 
that  of  slide  C  so  that  corners  f  and  h.  which  were  in  contact, 
have  reached  positions  f  and  fi',  a  distance  measured  by  di- 
mension y,.  It  is  evident  then  that  V-^,  V,.  and  V,  may  be 
taken  as  measures  of  relative  velocities  of  the  parts  in  ques- 
tion. 

I 


*  For  additional  data  on  the  calculation,  design  and  cutting  of 
spiral  gears  see  the  following  articles  previously  published  in  XI.\- 
CHINERY  :  Spiral  Gears.  September,  190.3  (Engineering  Edition  onlyl  ■ 
FiEcuring  a  Pair  of  Spiral  Gears,  .Tanuary,  1904  :  Cutting  Spiral  Gears. 
October,  1905 :  Method  of  Procedure  in  Design  of  Helical  Gears. 
May,  1906. 


Force  Dlagri 


Since  the  mechanism  shown  in  Fig.  4  represents,  in  prin- 
ciple, conditions  existing  between  gear  C  and  D  in  Fig.  5,  we 
may  transfer  the  velocity  diagram  of  Fig.  4  to  Fig.  5,  where  V, 
represents  the  pitch  velocity  of  gear  D,  T,  the  rate  of  rubbing 
at  the  pitch  line  between  gears  C  and  D,  and  V,  tha  circum- 
ferential velocity  at  the  pitch  line  of  gear  C.  The  circumfer- 
ential velocity  at  the  pitch  line  of  gear  B  is  evidently  the 
same  as  that  of  gear  C.  since  they  are  of  the  same  diameter 
and  move  together.  V,  being  thus  known,  a  similar  velocity 
diagram  may  be  drawn  for  gears  A  and  B,  in  which  y,  equals 
the  velocity  at  the  pitch  line  of  gear  A,  and  V,  equals  the 
velocity  of  sliding  between  the  teeth  of  gears  A  and  B. 

We  may,  if  we  wish,  measure  these  lines  to  the  scale  y,  =  1 
to  obtain  the  relative  velocities  desired,  or,  better,  we  may 
derive  formulas  from  these  velocities,  thus  making  unneces- 
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Bary  the  drawing  of  diagrams  for  subsequent  examples  of  this 
kind.  By  a  simple  use  of  trigonometrical  functions,  after 
carefully  examining  the  diagrams,  it  is  plain  that  the  following 
relations  hold  true: 

F,  =  1 

V\  =  r,  -=-  sin  a.  =  1  ^  0.707  =  1.414 
I's  =  \\  X  tan  at  =  1  X  1.000  =  1.000 
V,  =  V,  --  sin  oc  =  1  -:-  0.894  =  1.118 
Fs  =  1^3  X  tan  oj  =  1  X  0.500  =  0.500. 

The  power  lost  in  any  bearing  Is  equal  to  the  continued 
product  of  the  total  pressure  on  that  bearing,  the  velocity  of 
sliding,  and  the  coefficient  of  friction.  We  will  first  find  the 
power  lost  in  end  thrust.  Since  our  calculation  is  being 
made  for  comparison  only  and  not  for  positive  results,  we 
will  consider  the  coefficient  of  friction  as  being  equal  to  1. 
We  will  make  the  assumption  that  the  mean  diameter  of  the 
end  thrust  bearings  of  the  various  shafts  is  equal  to  half  the 
pitch  diameter  of  the  gears.  The  mean  velocity  of  rubbing 
will  then  be  half  the  velocity  of  the  gears  at  the  pitch  line. 
For  the  loss  of  power  in  the  thrust  bearing  of  shaft  A  we 
have: 

F,  X  —  X  1  =  0.500  X  0.500  X  1  =  0.350. 
2 

The  end  thrust  on  the  intermediate  shaft  is  that  due  to  the 
difference  between  the  opposing  forces  F,  and  F^  in  Fig.  2. 
For  lost  work  in  the  end  thrust  of  the  intermediate  shaft  we 
then  have: 

V, 
(Fs  -  f,)  X X  1  =  (1  -  0..500)  X  0.500  X  1  =  0.250. 

The  loss  in  the  thrust  bearing  of  shaft  D  equals 


F,  X 


Vt 


X  1  =  0.500  X  0.350  X  1  =  0.125. 


Adding  these  three  losses  together  we  get  a  total  value  of  0.625 
as  the  power  loss  in  end  thrust. 

For  the  power  loss  in  tooth  friction,  we  had  better  use  a 
somewhat  higher  coefficient;  perhaps  1.5  would  be  about 
right.  The  velocity  of  sliding  between  gears  A  and  B  is  V,. 
the  normal  pressure  of  the  surfaces  of  contact  is  F,.  We  have 
then  for  the  lost  power  at  this  point: 

F,  X  r,  X  1.5  =  0.707  X  1.414  =  1.500. 


Similarly  the  work  lost  between  gears  C  and  D  equals 
F,  X  F,  X  1.5  =  1.118  X  1.118  X  1.5  =  1.875. 

The  total  loss  due  to  tooth  friction  is  then  equal  to  the  sum 
of  these  two  or  3.375,  which,  added  to  the  loss  in  the  thrust 
bearings,  gives  us  3.375  +  0.635  =  4.0,  the  total  loss  with 
this  form  of  bearing. 

It  will  not  be  necessary  to  draw  new  diagrams,  like  those 
in  Figs.  2  and  5,  for  the  second  case,  since  we  may  use  the 
formulas  already  derived  for  obtaining  the  various  forces  and 
velocities,  making,  however,  the  following  substitutions.  This 
change  is  in  accordance  with  the  data  in  Case  2. 

Change  a,  to  a^  =  63°  26' 
Ob  to  at  =  26' 34' 
"  ac  to  ag  =  45' 

"         Od  to  Ob  =  45°. 


Solving  these  formulas  for  velocities,  we  obtain  the  follow- 
ing quantities: 

T-,  =  1 

Fj  =  Fj  -=-  sin  a,  =  1  H-  0.894  =  1.118 
F3  =  Fi  X  tan  Of  =  1  X  0..500  =  0.500 
F4  =  F3  ^  sin  o„  =  0.500  -^  0.707  =  0.707 
F5  =  F3  X  tan  Oh  =  0.500  X  1.000  =  0.500 
and  for  pressures  we  have  the  following: 
F,  =  1 

F,  =  F5  ^  sin  og  =  1  -^  0.707  =  1.414 
Fs  =  Fi,  X  tan  oh  =  1  X  1.000  =  1.000 
Fj  =  Fs  -=-  sin  oe  =  1.000  -v-  0.894  =  1.118 
Fi  =  Fa  X  tan  OE  =  1  X  0.500  =  0.500. 
The  work  lost  with  the  thrust  bearing  on  shaft  E  equals 


Figr-  5.    Velocity  Dia^ams  for  Case  1. 

That  lost  in  the  intermediate  shaft  equals 

F3 
(F.  -  Fi)  X  —  X  1  =  (1  -  0.5)  X  0.25  X  1 


0.125. 


The  loss  in  power  due  to  end  thrust  in  shaft  H  equals 
F5 

F3  X  X  1  =  1  X  0.25  X  1  =  0.25. 

3 

These  three  losses  added  together  equal  0.875. 

The  loss  of  power  due  to  tooth  friction  between  E  and  F, 
assuming  a  coefficient  of  friction  of  1.5  as  before,  equals 
/"s  X  Fj  X  1.5  =  1.118  X  1.118  X  1.5  =  1.875. 

Friction  loss  between  G  and  H  equals 

F,  X  y4  X  1.5  =  1.414  X  0.707  X  1.5  =  1.5. 

The  tooth  friction  loss  in  the  tooth  surfaces  then  equals 
1.875  +  1.500  =  3.375.  For  Case  2  the  total  lost  work  due  to 
tooth  friction  and  end  thrust  friction  equals  3.375  +  0.875=: 
4.250.  The  difference  between  this  quantity  and  the  4.000 
obtained  for  Case  1  is  scarcely  large  enough  to  "shake  a  stick 
at."  as  the  phrase  is.  There  is  but  one  consideration,  in  fact, 
we  can  think  of  for  preferring  one  construction  to  the  other. 
The  45-degree  gears  have  teeth  of  slightly  smaller  size  than 
those  of  the  other  pair  in  each  case,  and  they  are  therefore 
somewhat  weaker.  In  Case  1,  these  teeth  are  subjected  to  a 
normal  pressure  F.  of  0.707.  In  Case  2  they  are  subjected  to  a 
normal  pressure  F^  of  1.414,  twice  as  great.  In  Case  1,  then, 
the  strongest  teeth  are  bearing  the  greatest  strain,  which  is 

as  it  should  be. 

*     *     * 

A  gas  plant  of  imposing  dimensions  is  in  course  of  con- 
struction at  Astoria,  Long  Island.  The  Engineering  News 
says  that  when  the  entire  plant  is  finished  it  will  spread  over 
400  acres  of  land.  In  this  area,  however,  is  included  that 
necessary  for  the  building  of  a  large  number  of  model  homes 
for  the  employes.  The  six  holding  tanks  will  each  have  a 
capacity  of  15,000,000  cubic  feet.  These  tanks  will  have  a 
diameter  of  300  feet;  they  will  reach  down  into  the  earth  for 
50  feet,  and  will  tower  above  ground  150  feet.  Up  to  this 
time  the  largest  gasholding  tank  has  been  one  in  London  with 
a  capacity  of  12,500,000  cubic  feet. 
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REMARKS  ON  THE  MAKING  OF  HAND  TAPS— 1.* 

ERIK  OBERG.t 

The  following  remarks,  and  the  information  and  data  given, 
are  intended  to  supplement  a  number  of  articles  on  tap 
making  which  have  appeared  in  Machinery  during  the  last 
three  years.  The  subject  is  of  too  great  a  scope  to  be  treated 
in  a  single  article  or  a  single  issue.  But  if  the  various  arti- 
cles that  have  appeared  are  studied  collectively,  these  articles 
will  be  found  to  contain  a  fairly  complete  treatment  of  the 
subject  in  hand,  the  most  complete,  in  fact,  the  writer  would 
venture  to  say,  that  has  as  yet  appeared  in  the  engineering 
press,  whether  the  periodical  literature  or  that  in  book  form 
is  considered.  While  there  has  been  a  great  deal  written  on 
the  subject,  there  has  not  been  as  yet  a  complete  compilation 
of  the  data  belonging  to  it.  For  this  reason  it  seems  appropri- 
ate to  add  some  additional  information,  and  to  bring  out  some 
points  for  discussion,  so  that  the  available  data  and  the  some- 
what differing  opinions  in  regard  to  tap  making  may  all  be 
recorded  in  such  a  manner  that  reference  to  them  may  be 
easy,  and  information  readily  obtained. 

Requirements  for  Correctly  Threaded  Taps. 

There  are,  in  correctly  threading  a  tap,  six  distinct  points 
to  take  into  consideration.  The  tap  must  be  provided  with 
the  correct  diameter  in  the  angle  of  the  thread,  a  correct  out- 
side diameter,  correct  lead,  correct  angle  between  the  sides 
of  the  thread,  correct  relation  of  this  angle  to  the  axis  of 
the  tap.  and  finally  correct  flats  or  radii  at  the  top  and  bot- 
tom of  the  threads,  as  required  by  the  standard  thread  form. 
The  angle  diameter,  for  instance,  may  be  correct  while  the 
outside  diameter  would  be  a  trifle  large  or  small,  depending 
upon  whether  the  flat  or  radius  at  the  top  of  the  thread  were 
either  too  small  or  too  large.  The  lead,  of  course,  may  be 
incorrect,  while  the  other  factors  are  practically  correct.  The 
angle  of  the  thread  may  be  larger  or  smaller  than  the  stan- 
dard angle,  and  if  the  lead,  the  outside  diameter  and  the 
angle  diameter  were  still  approximately  correct,  the  tap  would 
produce  a  very  poorly  fitting  thread.  The  angle  between  the 
sides  of  the  thread  may  be  correct  in  itself,  but  the  thread, 
cutting  tool  may  have  been  presented  to  the  work  at  an 
oblique  angle,  thus  producing  a  thread  that  would  not  be  sym- 
metrical about  a  line  through  the  center  of  the  thread  at 
right  angles  to  the  axis  of  the  tap.  It  is  evident  that  all  these 
requirements  in  regard  to  threading  must  be  filled  in  order  to 
make  a  perfect  tap. 

In  manufacturing,  where  tools  and  holders  specially  made 
for  the  purpose  are  used  in  threading  taps,  there  is  little  dan- 
ger of  the  inaccurate  or  unsymmetrical  angles  of  the  thread. 
It  is  therefore  the  practice  simply  to  inspect  the  angle  diame- 
ter and  the  lead  of  the  tap.  If  these  two  prove  correct  within 
the  prescribed  limits,  and  if  the  outside  diameter  of  the  tap 
blank  was  inspected  before  threading,  there  is  little  danger 
of  any  serious  inaccuracies  in  respect  to  the  other  details  of 
the  thread.  It  must,  however,  be  understood  that  the  thread- 
ing tools  and  the  alignment  of  the  threading  lathes  must  be 
subject  to  inspection  at  certain  intervals,  if  the  chances  of 
error  are  to  be  as  much  as  possible  guarded  against. 

Fluting  Hand  Taps. 
The  flutes  of  a  tap  serve  two  purposes.  They  provide  for 
cutting  edges  for  the  threads  and  form  channels  for  the  carry- 
ing off  of  the  chips.  The  form  of  the  flute  is  greatly  impor- 
tant, as  it  determines  the  cutting  qualities  of  the  tap  as  well 
as  the  ease  with  which  the  chips  will  be  able  to  pass  away 
from  the  cutting  points.  The  main  qualities  looked  for  in  a 
tap  are  strength  and  ease  of  working,  provided  the  tap  is 
otherwise  correct.  In  order  to  obtain  strength,  a  shallow  flute 
with  no  sharp  corners  is  the  first  requirement.  An  easy-work- 
ing tap  again  requires  a  considerable  amount  of  chip  room 
and   consequently   a    comparatively   deep    flute.     The   correct 


*  For  ad'litional  information  regarding  the  making  of  hand  taps  see 
the  following  articles  preriousl.v  published  in  Machinery  ;  Tool  mak- 
ing:  Taps,  April,  1904;  Proportions  of  Hand  Taps  in  Sets.  December, 
l'.iO.T ;  Acme  Taps  in  Sets,  January,  l!)n."i  :  Square  Thread  Taps  in 
Sets,  March,  1905:  Relief  of  Taps,  Octolier,  190.5:  Lathe  Gearing 
Compensation  for  Changes  of  Lead  due  to  Hardening,  .\pril,  1905  : 
Formulas  for  Determining  the  Proportions  of  Taps,  January,  1907 
(Engineering  Edition  only)  ;  Table  of  Dimensions,  Data  Sheet  fe'upple- 
ment,  January,   1907. 

t  Address  :     692  Hancock  St.,  Brooklyn,  N.  X. 


flute,  therefore,  is  a  compromise  between  a  flute  which  will 
give  the  greatest  amount  of  chip  room  and  the  greatest 
strength  to  the  tap.  Besides  this,  the  fluting  cutter  must  be 
of  such  shape  as  to  be  easily  produced  and  easily  kept  in 
good  order,  and  with  a  form  of  teeth  as  will  permit  heavy 
chips  to  be  taken  when  the  taps  are  fluted. 

Fluting  Cutters  for  Hand  Taps. 
The  present  practice  is  to  provide  hand  taps  with  deep 
straight-sided  flutes  having  a  small  round  at  the  bottom  pro- 
duced by  a  cutter  such  as  is  shown  in  connection  with  Table  I. 
The  included  angle  between  the  sides  is  S5  degrees,  55  degrees 
on  one  side  and  30  degrees  on  the  other.  The  thickness  of 
the  cutter  should  be  approximately  equal  to  7-16  D  +  5-16  inch, 
if  D  equals  the  diameter  of  the  tap.    The  radius  of  the  cutter 

D 
ought  to  be  equal  to  — ,  but  should  not  in  any  case  exceed 

4 
7-16   inch.     The   diameter   of   the   cutter   depends,   of   course, 
not  only  upon  the  diameter  of  the  tap  to  be  threaded,  but  also 

TABLE  I.     DIMENSIONS  OF  FLDTING  CUTTERS  FOB  HAND  TAPS. 


Diameter 
of  Tap. 


Diameter  of 

Hole 

in  Cutter. 


i 
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24 
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tV 

n 
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3 

34 

If 

TS 

3i 

3f 

l| 

A 

4 

4 

'^ 

T? 

on  the  size  of  the  hole  in  the  cutter  for  the  milling  machine 
arbor.  The  common  practice  is  to  use  cutters  with  %-inch 
hole  for  the  smaller  diameters  of  taps,  say  up  to  and  includ- 
ing %-inch,  and  1-inch  hole  in  cutters  for  large  diameter 
taps.     In  such  a  case  one  can  make 

D 

Diameter  of  cutter  = 1-2  inches, 

2 

in  which  formula  D,  as  before,  equals  the  diameter  of  the  tap 
to  be  threaded. 

Table  I.  is  figured  from  the  formulas  given.  The  figures 
given  in  the  table  are,  however,  practical  working  figures  and 
are  only  approximately  the  values  figured  from  the  formulas, 
whenever  these  values  give  dimensions  unnecessarily  fine  and 
in  too  small  fractions.  Of  course,  the  nearest  %  of  an  inch 
is  near  enough  for  the  dimension  in  regard  to  diameter,  and 
the  nearest  %  inch  in  regard  to  thickness.  The  radius,  how- 
ever, must  be  given  in  finer  sub-divisions,  as  1-32  or  even  1-64 
inch  makes  a  considerable  difference  in  this  respect.  The 
lands  of  the  tap,  when  threaded  with  cutters  having  rounded 
instead  of  straight  sides,  may  be  somewhat  narrower  than  the 
lands  in  taps  threaded  with  the  cutters  just  described,  because 
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the  latter  tap  requires  wide  lands  in  order  to  make  up  for 
the  loss  of  strength  due  to  the  straight-sided,  deep,  sharp-cor- 
nered flute.  It  must  he  remarked,  however,  in  this  connec- 
tion, that  the  width  of  the  lands  does  not  depend  entirely 
upon  the  necessarj'  strength  of  the  tap.  As  a  hand  tap,  as  a 
rule,  receives  all  its  guidance  from  its  lands  resting  against 
the  walls  of  the  nut  to  be  threaded,  it  is  necessary  to  have 
the  lands  wide  enough  so  that  they  steady  the  tap  during  the 
tapping  operation. 

Number  of  Flutes. 
The  correct  number  of  flutes  can   be  found  approximately 

from  the  formula 

11  Z) 

Number  of  flutes  = 1-2%, 

8 

in  which  formula  D  equals  the  diameter  of  the  tap.  If  one 
figures  a  table  from  this  formula,  one  will  find  the  number  of 
flutes  for  various  diameters  as  stated  in  Table  II.  It  will 
be  noticed  that  the  number  of  flutes  for  hand  taps  in  this  table 
are  given  as  4,  6  and  8,  the  odd  numbers  3,  5  and  7,  which 
would  ordinarily  also  be  the  results  obtained  from  the 
formula,  not  being  used.  The  reason  for  this  is  that  an  even 
number  of  flutes  enables  one  to  measure  the  diameter  of  the 
tap  in  all  cases  with  ordinary  micrometers.     If  an  odd  num- 


TABLE  11. 

NUMBER  OP  FLUTES  IN  HAND  TAPS. 

Mumberof 

1   Diameter 

Number  of   !   Diameter 

Number  of 

of  Tap. 

Flutes. 

'      of  Tap. 
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ber  is  used,  the  measuring  of  the  diameter  is  rather  compli- 
cated, and  requires  a  gage  to  which  to  fit  the  tap.  Even  then 
there  will  still  be  more  or  less  uncertainty  unless  the  tap  is 
of  standard  diameter. 

In  regard  to  the  number  of  flutes  there  is  some  difference 
of  opinion.  There  are  those  who  consider  four  flutes  the 
proper  number  to  use  on  all  sizes  of  taps  with  the  width  of 
the  land  about  one-fourth  the  diameter  of  the  tap.  However, 
on  large  taps  the  land  will  be  rather  wide  if  made  according 
to  this  rule,  and  better  results  will  be  obtained  by  increasing 
the  number  of  flutes  in  accordance  with  the  formula  previ- 
ously given. 

Convex  Fluting'  Cutters. 
Sometimes  ordinary  convex  cutters  are  used  for  fluting  taps. 
A  formula, 

8r> 

T  = , 

ZA 

for  the  thickness  of  a  halt-round  cutter  to  be  used  for  fluting 
taps,  was  given  in  Machinery,  June,  1906.     In  this  formula 

T  =  thickness  of  the  cutter, 

D=z  diameter  of  the  tap, 

A  =  number  of  the  flutes. 

If  we,  for  instance,  wish  to  flute  a  1-inch  tap  with  four 
flutes,  the  thickness  of  a  convex  cutter  for  the  purpose  would  be 

8X1        8 

^= — -  =  0.667,  or  11-16  inch,  approximately. 

3X4        12 

Cutting'  Taps  vnth.  Dies. 
While  it  is  rather  common  to  cut  the  threads  on  taps  with 
dies,  instead  of  cutting  the  thread  in  a  lathe,  it  is  a  practice 
which  can  hardly  be  recommended.  Any  inaccuracy  in  the 
lead  of  the  thread  of  the  die  will  be  duplicated  in  the  tap, 
and  still  further  augmented  by  the  change  in  lead  in  the 
tap  due  to  hardening.  Sometimes,  when  the  threads  on  small 
taps  are  cut  with  dies  in  screw  machines,  it  is  found  that 
the  taps  have  a  "stretched"  thread,  or  in  other  words,  that 
the  lead  of  the  thread  is  longer  than  the  standard  lead.  On 
examination  the  die  may  be  found  to  be  properly  made,  but 
further  investigation  may  show  that  the  heavy  turret  slide  of 
the  screw  machine  was  dragged  along  with  the  die,  and  this 
has  caused  the  thread  to  stretch,  making  the  lead  long.     For 


this  reason  it  is  not  advisable  to  cut  the  thread  of  taps, 
which  are  required  to  have  the  highest  possible  degree  of 
accuracy,  in  a  screw  machine.  It  is  particularly  bad  practice 
in  the  case  of  taps  with  a  long  threaded  portion  or  taps  used 
for  threading  long  holes,  as  the  inaccuracies  in  lead  will  be  so 
much  the  more  pronounced. 

The  opinion  that  taps  stretch  or  become  long  in  the  lead 
when  cut  by  dies  in  screw  machines,  is  one  that  is  not  uni- 
versally accepted,  and  it  must  be  admitted  that  the  reason 
given  for  this  occurrence  does  not  seem  entirely  plausible. 
Whatever  be  the  cause,  however,  the  fact  that  taps  cut  in 
screw  machines  are  liable  to  be  inaccurate  remains  undis- 
puted. 

It  is  true  that  it  is  the  practice  with  some  firms  manu- 
facturing taps  to  cut  the  thread  with  dies  in  a  screw  ma- 
chine, but  in  the  case  of  manufacturing  some  factors  enter 
which  make  this  permissible.  In  the  first  place,  the  differ- 
ence in  price  when  threading  in  a  screw  machine  or  cutting 
the  thread  in  a  lathe  is  so  great  that  a  number  of  taps  can 
be  thrown  out  at  the  final  inspection,  if  their  inaccuracy  in 
lead  is  greater  than  the  limits  of  error  permitted,  and  a  saving 
may  still  be  the  result  of  the  method  employed.  It  must  be 
understood,  however,  that  such  a  procedure  is  applicable  only 
to  small  taps,  where  the  loss  of  material  is  not  very  signifi- 
cant, should  a  tap  not  pass  the  inspector,  but  this  process 
should  not  be  applied  to  taps  where  it  is  wanted  to  insure  great 
accuracy.  In  such  cases  nothing  can  compare  with  a  thread 
cut  in  a  lathe,  provided  with  a  lead  screw  which  itself  has 
been  properly  tested  as  to  its  own  accuracy.  For  ordinary 
machine  screw  taps,  however,  in  manufacturing,  the  screw 
machine  may  answer  the  purpose  and  prove  economical. 

TABLE  OF  JARNO  TAPERS. 
In  the  How  and  Why  section  of  our  April  issue  we  had  occa- 
sion to  refer  to  the  Jarno  standard  taper,  and  we  gave  there 
the  standard  formulas  for  this  taper.  Mr.  Arthur  B.  Babbitt, 
of  Hartford,  Conn.,  has  sent  us  a  table  of  Jarno  tapers  giving 
the  large  and  small  end  and  the  length  of  the  taper.  These 
dimensions,  as  we  previously  remarked,  are  easily  found  from 
the  formulas,  but  some  of  our  readers  may  appreciate  having 
a  table  figured  out. 

Taper  per   foot  =  0.600  inch. 

Taper  per  inch  =  0.050  inch. 

No.  of  taper       :^N. 


No.  of 

Taper.  D 

2 250 

3 375 

4  .500 

5 625 

6 750 

7 .875 

8  1.000 

9  1.125 

10  1.250 

11  1.375 

12  1.500 

13  1.625 

14  1.750 

15 1.875 

16  2.000 

17  2.125 

15  2.250 

19  2.375 

20  2.500 


When  doing  some  job  work  on  electric  wiring,  do  not  run 
flexible  wires  over  boxes,  partitions  or  into  closets.  Have 
permanent  wiring  installed.  Flexible  wires  used  in  this  way 
may  prove  dangerous. 
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d 
.20 

L 

1 

.30 
.40 

iy2 

2 

.50 
.60 

2% 
3 

.70 
.80 

3% 
4 

.90 
1.00 

41/0 
5 

1.10 

5V- 

1.20 

6 

1.30 
1.40 

6y2 
7 

1.50 

71/3 

1.60 

8 

1.70 

sy. 

1.80 

9 

1.90 
2.00 

9% 
10 
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PUMPING  SAND. 

JOHN  BRADFORD.* 

The  hydraulic  dredge  during  the  past  decade  has  been  used 
quite  extensively,  and  the  usefulness  of  the  pump  in  connection 
with  dredging  fully  demonstrated  and  firmly  established.  The 
dredging  of  sand,  gravel,  mud,  or  marl  can  be  done  with  a 
centrifugal  pump  at  much  less  cost  than  is  possible  with 
the  old  style  dipper,  or  scoop  dredge.  There  are  various  rea- 
sons why  the  pump  is  more  economical:  First,  the  initial  cost 
of  the  plant  is  very  much  less,  and  likewise  the  cost  of  main- 
tenance, as  there  are  less  repairs  to  be  made  and  not  so  many 
men  needed  in  its  operation.  In  addition  to  this,  where  there 
is  sand,  gravel,  or  other  material  that  will  readily  pass 
through  a  pump,  it  can  be  raised  more  rapidly  than  is  pos- 
sible with  the  dipper,  or  scoop  dredge. 

The  centrifugal  pump  is  universally  used  for  dredging,  and 
is  by  far  the  best  type  for  this  purpose,  although  we  shall 
consider  later  a  sand  pumping  problem  where  it  would  prove 
inadequate.  A  dredge  pump  differs  somewhat  from  the  stand- 
ard type.  The  pistons  or  fans  are  generally  fitted  with  water 
bearings  to  prevent  the  sand  from  cutting  the  journals,  and 
are  so  designed  that  sand  or  gravel  passing  through  them 
does  not  materially  increase  the  clearance  between  the  fan  and 
pump  casing,  which  would,  of  course,  impair  the  pump's  ef- 
ficiency. Most  dredge  pumps  have  two  suction  pipes,  thus  ex- 
tending the  range  of  operation.  The  ends  of  these  pipes  are 
fitted  with  what  is  known  as  a  "sand  agitator,"  a  device  for 
loosening  the  material  so  it  can  be  easily  drawn  into  the 
pump.  Some  pipes  simply  have  spiked  ends  which  drag 
along  through  the  sand,  while  at  least  one  large  dredge  is  equip- 
ped with  steel  spiked  wheels  which  are  actuated  by  a  special 
engine.  Then  there  is  the  "water  jet"  type,  acting  under  a 
pressure  of  from  60  to  100  pounds  furnished  by  a  special  duplex 
pump.  The  dredge  "Iota,"  one  recently  built  for  work  on  the 
Mississippi  river,  is  fitted  with  this  latter  type.  This  par- 
ticular dredge  has  been  doing  excellent  work,  and  has  ex- 
ceeded the  expectation  of  its  designers.  The  pump  is  of 
large  centrifugal  type,  having  a  32-inch  discharge,  and  is  capa- 
ble of  delivering  at  least  1,000  cubic  yards  of  sand  per  hour 
through  1,000  feet  of  pipe.  The  discharge  pipe  is  made  of 
one-quarter  inch  steel  plate,  and  the  fifty  sections  coupled  with 
swivel  joints,  are  supported  upon  pontoons.  Of  course,  there 
is  much  greater  economy  where  the  material  can  be  raised 
and  discharged  through  pipes  to  the  shore  In  one  operation, 
which  generally  can  be  done  in  river  and  harbor  work. 

The  proportion  of  sand  to  water  that  can  be  pumped,  de- 
pends on  its  fineness  and  specific  gravity.  In  a  well-equipped 
plant  working  under  favorable  conditions,  the  proportion  of 
sand  is  about  fifty  per  cent.  The  calcareous,  and  argillaceous 
sands  flow  more  freely  than  the  siliceous,  and  there  is  less 
liability  of  them  clogging  the  discharge  pipe.  The  pumps  use- 
fulness in  connection  with  this  work  is  not  confined  alone  to 
dredging.  Where  large  quantities  of  sand  are  to  be  trans- 
ported from  one  point  to  another,  the  pump  has  in  some  in- 
stances taken  the  place  of  the  horse  with  most  economical  re- 
sults. The  writer  having  inspected  one  such  plant,  will  give  a 
few  details  concerning  its  operation. 

The  sand,  which  is  siliceous  and  used  for  making  glass,  is 
taken  from  the  mine  in  a  lumpy  condition,  which  necessitates 
first  the  use  of  a  crusher  tor  its  disintegration.  It  is  then  fed 
into  a  revolving  sieve,  and  after  the  sifting  process,  it  is  car- 
ried by  a  conveyor  through  a  series  of  troughs  filled  with 
running  water.  After  being  washed  and  made  marketable,  it 
is  ready  to  be  pumped  to  the  point  of  shipment  almost  a  mile 
distant.  The  centrifugal  pump  so  well  adapted  to  this  class 
of  w^ork  could  not  well  be  used  here,  owing  to  the  great  length 
of  the  discharge  line.  The  work  is  accomplished,  however, 
with  fairly  good  results  by  a  14  x  6  x  12  inch  direct-acting 
outside  packed  plunger  pump.  The  discharge  pipe  is  four 
inches  in  diameter,  and  its  maximum  height  above  the  pump 
is  forty  feet.  There  are  few  curves  in  it,  and  none  of  them 
under  125  feet  radius.  The  sand  and  water  must  be  forced 
through  this  with  considerable  velocity,  to  prevent  the  sand 
from  precipitating  in,  and  clogging  the  line.     Of  course  the 


wear  on  the  pump  is  excessive.  The  plungers,  which  are  cast 
steel,  last  about  six  months,  and  are  packed  with  flax-packing 
which  has  given  the  best  results.  The  valves  are  the  "flap" 
type,  and  of  rubber,  the  quality  determining  the  length  of  time 
they  can  be  used,  the  best  being  unfit  for  use  after  one 
month's  service.  It  is  obvious  that  this  pump  should  be  kept 
in  good  repair,  as  a  sudden  stop  would  mean  clogging  the  en- 
tire discharge  line  with  sand. 

When  it  is  desired  to  stop  the  pump,  the  sand  is  shut  off, 
and  clear  water  pumped  until  the  discharge  line  is  entirely 
clear.  One  hundred  and  fifty  tons  of  this  sand  are  pumped 
during  the  ten  hours  run,  from  the  mine  to  the  "dry  house," 
where,  after  the  drying  process,  it  is  ready  for  shipment. 

GAGES  FOR  MAKING  MUD  AND  "WASH- 
OUT PLUGS. 

M.  H.  W. 

In  traveling  around  among  various  shops  I  find  in  many 
instances  no  particular  care  being  taken  to  insure  well-made 
and  uniform  mud  and  washout  plugs.  Of  course,  many  shops 
have  excellent  methods  to  produce  first  class  plugs,  and  I 
am  not  addressing  these  remarks  to  such  shops  but  only  to 
those  who  have  as  yet  not  made  special  devices  for  this  class 
of  work,  and  who  by  force  of  circumstances  are  making  these 
plugs  in  a  common  lathe,  possibly  depending  upon  a  first  year, 
apprentice  to  do  this  most  Important  job.  The  accompanying 
cut  shows  a  plate  tapped  out  to  suit  the  various  sizes  of  plugs 
likely  to  be  required.     The  holes  in  the  plate  are  numbered, 
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Oa^es  for  Making:  Mud  and  Washout  Plugs. 

the  tap  has  lines  marked  as  far  as  it  enters  the  hole  on  the 
outside,  and  likewise  numbered.  The  mud  plugs  are  also 
numbered,  when  they  have  been  threaded.  The  small  step 
gages  shown  are  turned  to  the  exact  size  of  each  plug,  num- 
bered and  hardened,  and  are  made  to  fit  over  the  tail-stock 
spindle  of  the  lathe.  Thus  in  turning  the  plugs,  it  is  only 
necessary,  in  finishing,  to  bring  the  tool  point  up  to  the  step 
corresponding  to  the  size  required,  which  does  away  with 
much  needless  calipering.  The  taper  test  gages  shown  are 
bored  the  desired  taper,  and  afterwards  slotted.  The  use  of 
these  makes  it  a  very  easy  matter  for  a  foreman  or  inspector 
to  check  up  from  time  to  time  the  accuracy  of  the  work 
turned  out.  These  gages,  it  is  understood,  are  not  threaded. 
*  *  * 
A  correspondent  in  the  course  of  a  recent  contribution  re- 
ferred to  the  assertion  of  an  engineer  that  the  crank-pin  of  a 
large  Corliss  engine  ran  so  well  with  a  certain  kind  of  bear- 
ing that  it  was  actually  cooler  than  the  surrounding  atmos- 
phere. This  was  attributed  by  the  engineer  to  the  cooling 
effect  due  to  its  rapid  motion  through  the  warm  air  of  the 
engine  room.  This  queer  idea,  of  course,  is  not  supported  by 
the  fact.  A  warm  breeze  blowing  on  one's  body  does  give 
the  sensation  of  coolness  but  it  is  so  simply  because  of  the 
Increased  evaporation  from  the  skin.  In  the  case  of  a  dry 
piece  of  metal  such  effect  is  entirely  absent,  and  it  can  by 
no  possibility  have  a  lower  temperature  than  the  surrounding 
air.  The  only  reason  that  an  electric  fan  is  of  any  value  on  a 
hot  day  is  simply  that  of  circulating  the  air  and  increasing 
the  evaporation  of  the  body,  thereby  reducing  its  temperature. 
An  electric  fan  in  a  refrigerator  would  be  as  good  as  nothing 
at  all;  in  fact  It  would  tend  to  raise  the  temperature  as  the 
friction  of  the  flowing  air  would  create  heat. 
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STANDARDS  OP  EFFICIENCY  IN  COMPRESSED 

AIR  PRACTICE  -THE  AIR  COMPRESSOR 

AS  AN  AIR  METER. 

PRANK  RICHAKDS.- 

Xothing,  perhaps,  is  more  common  in  engineering  practice 
than  to  state  results  as  percentages  of  efficiency.  Nothing  is 
also  perhaps  more  common  than  a  certain  vagueness  and  un- 
certainty of  standard,  with  processes  of  deduction  which  are 
often  incorrect  or  unreliable.  We  accept  stated  percentages  of 
efficiency  without  sufficient  scrutiny,  and  as  a  consequence 
some  things  in  mechanical  or  engineering  lines  obtain  credit 
and  apparent  practical  endorsement  which  are  not  their  due. 

A  few  years  ago  there  was  being  exploited  a  certain  device 
— not  pneumatic — for  raising  water,  the  principle  employed 
being  ultimately  that  of  the  hydraulic  ram,  operating  not 
directly,  but  through  a  series  of  mechanism.  Given  a  body  of 
water  at  a  certain  level  A  from  which  it  is  to  be  raised  to 
another  level  B  the  vertical  lift  would  of  course  be  the  height 
A  B.  and  if  a  steam  pump  had  been  employed  it  would  have 


Air  Compreasor  DlagrrarQ. 

been  credited  with  that  lift.  In  this  case,  however,  the  condi- 
tions of  operation  required  that  a  certain  weight  of  water 
should  fall  from  the  level  A  to  a  lower  level  C.  the  foot-pounds 
of  this  fall  being  taken  as  the  power  expended,  which  was 
all  right.  The  water  raised,  however,  was  credited  with  being 
raised  from  this  lower  level  C.  or  through  the  height  CB  in- 
stead of  the  height  A  B.  which  gave  the  device  probably  one- 
third  greater  efficiency  than  it  earned,  and  although  it  has 
not  come  into  permanent  use,  its  handsome  record  thus  com- 
puted is  to  be  found  embalmed  in  some  mechanical  textbooks 
and  works  of  reference. 

We  have  before  us  an  interesting  example  In  the  computa- 
tion and  assignment  of  efficiencies  in  the  case  of  a  certain 
device  for  raising  or  pumping  water  by  the  use  of  compressed 
air,  where  the  percentage  of  efficiency  of  the  apparatus  is 
put  forth  in  the  usual  way,  and  all  are  expected  to  accept  it 
as  absolutely  correct  and  unquestionable.  There  is  no  sugges- 
tion here  that  the  computer  of  the  percentage  was  not  per- 
fectly honest  or  that  there  was  any  intention  to  bias  the  re- 
sults in  either  direction,  but  still  the  results,  or  rather  the 
arrumptions  upon  which  they  are  based,  invite  some  criti- 
cism. 

The  unit  assumed  was  the  power  used  to  compress  the  air 
as  shown  by  the  indicator  card  of  the  air  compressing  cylin- 
der; then  the  foot-pounds  of  the  water  lifted  made  the  per- 
centage of  this.  Now,  this  cannot  possibly  be  correct  prac- 
tice, because  the  efficiency  of  the  compressor  is  here  mixed 
with  that  of  the  pump,  and  the  efficiency  of  the  latter  could 
be  made  to  vary  widely  according  to  the  style  of  the  com- 
pressor employed.  If  one  wanted  in  this  case  to  show  as  high 
a  percentage  as  possible  for  his  air-operated  device  he  would 
employ  the  best  compressor  and  the  best  conditions  of  com- 
pression possible.  If  the  air  pressure  employed  was  high  enough 
to  make  two-stage  compression  the  more  economical,  then  the 
power  shown  by  the  sum  of  the  indicator  cards  of  the  two  air 
cylinders  would  be  less  than  the  power  shown  for  the  same 
work  by  the  card  from  the  single  cylinder  of  the  single-stage 
compression,  and  the  former  would  give  the  pump  a  higher 
efficiency  than  the  latter,  although  its  actual  work  was  identi- 
cal In  the  two  cases. 

Comparative  efficiencies  In  two  or  more  cases  of  pumping 
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under  different  conditions  might,  of  course,  be  computed  from 
the  power  record  of  the  air  cylinder  of  any  compressor,  pro- 
vided the  entire  output  of  compressed  air  was  used  by  the 
pump  in  each  of  these  cases,  but  nothing  could  be  accurately 
deduced  from  it  as  to  the  absolute  efficiency  in  either  case. 

Indicator  Card  Best  Basis  for  Computing  EfHciency. 

The  indicator  card  of  the  air  compressing  cylinder  does, 
after  all,  provide  the  best  basis  from  which  to  compute  the 
efficiency  of  air  operated  devices,  but  not  by  its  power  record. 
There  seems  to  be  nothing  by  which  compressed  air  efficien- 
cies can  be  reliably  measured  but  the  actual  consumption  of 
air,  and  the  air  compressor  Is  the  best  air  meter  known.  To 
use  the  air  compressor  as  an  air  meter  its  computed  piston 
displacement  per  stroke,  allowance  being  made  for  piston  rod 
and  also  for  piston  inlet  pipe  if  used,  requires  to  be  corrected 
by  the  evidence  of  the  indicator  card,  and  nothing  else  will 
do  it. 

The  air  cylinder  at  the  beginning  of  the  compression  stroke 
is  not  normally  full  of  air  in  advance  of  the  piston  at  full 
atmospheric  pressure,  but  somewhat  lower.  Usually  the  pis- 
ton must  advance  an  appreciable  and  easily  measurable  dis- 
tance, and  must  have  begun  its  actual  work  of  comprfssion 
before  the  compression  line  C  rises  to  and  coincides  in  verti- 
cal position  with  the  atmosphere  line  as  at  o.  and  only  when 
these  lines  do  coincide  can  we  say  that  the  cylinder  in  front 
of  the  piston  Is  filled  with  air  at  precisely  atmospheric  press- 
ure, or  free  air.  Then  at  the  other  end  of  the  stroke  all  of 
the  air  compressed  is  not  expelled  from  the  cylinder  on  ac- 
count of  clearance  spaces  which  the  piston  at  the  end  of  its 
compression  stroke  cannot  entirely  occupy,  and  thereby  dis- 
place and  expel  all  the  air,  so  that  upon  the  return  stroke  of 
the  piston  this  air  first  of  all  re-expands  down  to  atmospheric 
pressure,  the  atmosphere  line  E  F  not  being  reached  by  the 
re-expansion  line  D  until  the  piston  has  traveled  a  portion  of 
its  return  stroke.  The  free  air,  or  the  air  at  atmospheric 
pressure,  actually  compressed  and  delivered  Is  the  contents  of 
that  portion  of  the  cylinder  represented  by  the  distance  be- 
tween the  point  a  where  at  one  end  the  compression  line  rises 
to  and  crosses  the  atmosphere  line  and  the  point  b  near  the 
other  end  of  the  stroke  where  the  re-expansion  line  drops  to 
and  touches  the  atmosphere  line  again,  this  distance  being 
compared  with  the  total  length  A  B  of  the  indicator  card  in  com- 
puting the  capacity  percentage,  the  latter  of  course  represent- 
ing the  total  piston  displacement  per  stroke.  What  the  per- 
centage may  be,  or  the  difference  between  the  theoretical  and 
the  actual  delivery,  can  only  be  precisely  determined,  in  this 
case,  by  the  evidence  of  the  indicator  card,  and  each  compres- 
sion cylinder  has  its  own  individual  equation.  The  figure  here 
used  for  illustration  shows  the  atmosphere  line  and  the  Intake 
line  as  entirely  separated,  which  is  not  often  found  in  practice. 

Influence  of  Temperature. 

When  we  have  thus  ascertained  the  actual  volume  of  air 
delivered  per  stroke  at  atmospheric  pressure,  and  its  per- 
centage of  the  entire  capacity  of  the  compressing  cylinder, 
there  still  remains  a  question  as  to  the  temperature  of  the 
air,  this  also  affecting  the  ultimate  result.  If  the  temperature 
of  the  air  filling  the  cylinder  is  higher  than  normal,  then  its 
volume  also  will  be  proportionately  greater,  and  the  air  when 
cooled  to  the  normal  temperature  will  be  reduced  in  actual 
volume,  and  by  this  the  percentage  of  compressor  capacity 
will  also  be  still  further  reduced. 

As  to  the  actual  temperature  of  the  air  filling  the  cj'linder 
at  the  beginning  of  any  compression  stroke  it  would  seem 
that  there  must  always  be  more  or  less  uncertainty,  as  there 
Is  no  means  known  for  ascertaining  and  proving  the  tempera- 
ture within  the  cylinder  at  any  precise  moment.  One  thing, 
not  generally  recognized,  is  that  with  the  compressor  running 
at  full  speed  the  temperature  of  the  air  in  the  cylinder  at  the 
end  of  the  re-expansion  and  the  beginning  of  the  intake  is 
not  high,  that  in  fact  the  temperature  is  presumably  some- 
what lower  than  that  of  the  incoming  air. 

It  is  well  understood  that  the  temperature  of  air  always 
rises  during  compression  and  simultaneousJy  icitli  the  com- 
pression, so  that  the  temperature  at  any  instant  during  any 
act  of  compression  Is  always  that  due  to  the  compression  In 
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addition  to  the  initial  temperature.  If  any  heat  is  given  off 
from  the  air  during  or  upon  the  completion  of  the  compres- 
sion, as  for  instance  to  the  body  of  the  cylinder,  to  the  cylin- 
der head  or  to  the  body  of  the  piston,  then  the  temperature  of 
the  compressed  air  will  be  somewhat  lower  than  precisely 
that  due  to  the  compression.  We  know  that  the  air  during 
its  compression  and  after  compression,  but  before  its  expulsion 
from  the  compressing  cylinder,  does  give  off  some  of  its  heat, 
because  the  cylinder  and  the  piston  are  heated  by  this  action, 
thus  giving  occasion  for  the  employment  of  the  water  jacket 
or  otlier  cooling  devices. 

As  the  temperature  of  the  air  rises  during  compression,  so 
It  correspondingly  falls  during  expansion,  simultaneously 
with  the  expansion  and  in  inverse  ratio,  precisely  correspond- 
ing to  its  rise  during  compression.  If  a  body  of  air  at  any 
Initial  temperature  is  compressed  by  the  contraction  of  the 
space  in  which  it  is  confined  from  any  initial  pressure  to  any 
higher  pressure,  then  upon  the  restoration  of  the  space  to  its 
original  dimensions  and  the  fall  of  the  pressure  of  the  air 
to  the  initial  pressure,  the  temperature  of  the  air  becomes 
precisely  what  it  was  at  the  beginning  of  the  compression; 
and  if  the  temperature  of  the  air  at  the  beginning  of  this  re- 
expansion  is  at  all  lower  than  that  actually  due  to  the  com- 
pression, then  the  temperature  upon  the  termination  of  this 
re-expansion  back  to  initial  pressure  must  also  be  lower  than 
at  the  beginning  of  the  compression.  It  is  quite  demonstrable, 
therefore,  that  in  the  actual,  practical  operation  of  an  air  com- 
pressor the  air  at  the  end  of  the  compression  stroke  is  not 
quite  as  hot  as  it  would  be  if  its  giving  off  of  heat  were  en- 
tirely prevented,  and  its  re-expansion  down  to  initial  pressure 
therefore  leaves  its  temperature  somewhat  lower  than  that  at 
which  it  entered  the  cylinder  before  its  compression  had 
begun. 

Up  to  the  precise  moment  when  re-expansion  in  the  cylinder 
begins  the  air  is  being  cooled  somewhat  by  giving  off  some  of 
its  heat  to  the  cylinder  and  piston,  then  after  re-expansion 
begins  we  must  admit  that  this  process  is  reversed,  but  the 
time  elapsing  before  the  re-expansion  is  completed  is  so  short 
that  this  re-heating  has  little  effect,  and  it  seems  quite  certain 
that  the  air  in  the  cylinder — this  re-expanded  air  filling  the 
cylinder  space  at  the  beginning  of  the  intake  stroke — is  cool 
air,  certainly  cooler  than  at  the  beginning  of  its  compression. 

As  to  the  temperature  of  the  new  charge  of  free  air  which 
enters  the  cylinder  for  the  succeeding  compression  stroke  we 
must  acknowledge  that  its  temperature  is  never  lowered  in 
any  compressor  known  and  is  generally  raised  by  its  contact 
with  the  more  or  less  tieated  metal  surfaces  as  it  enters  to 
fill  the  cylinder.  The  different  ways  in  which  the  air  enters 
the  cylinder,  or  the  style,  number  and  arrangement  of  the 
inlet  valves,  and  the  directness  or  the  sinuosity  of  the  admis- 
sion passages  make  different  rates  of  opportunity  for  the  air 
to  absorb  heat  as  it  passes  in.  It  may  be  said  in  a  general 
way  that  the  more  the  air  is  subdivided  and  the  more  numer- 
ous, intricate  and  minute  the  passages  by  which  it  enters  the 
cylinder,  the  more  chance  it  has  to  be  heated. 
Effect  of  Inlet  Valves. 

The  inlet  valve  arrangements  of  different  compressors  are 
almost  as  numerous  as  their  builders,  and  there  would  be  lit- 
tle profit  in  discussing  them.  There  is,  however,  one  inlet 
valve  arrangement  which  seems  to  have  the  right  to  claim 
special  mention  in  that  it  is  unique  and  absolutely  alone 
among  all  the  devices  employed,  and  this  is  the  piston  inlet 
valve.  By  the  use  of  this  valve  the  intake  air  passes  through 
the  piston  inlet  pipe,  which  is  not  hot,  in  a  solid  column  and 
at  a  speed  approximating  and  often  exceeding  a  mile  a  min- 
ute. Its  mass  remains  equally  unbroken  in  the  body  of  the 
piston,  and  then  its  passage  of  the  lips  of  the  single  valve  and 
valve  seat  is,  for  any  portion  of  it,  instantaneous.  The  rise 
of  temperature  which  occurs  to  the  air  in  its  passage  into  the 
cylinder  by  this  route  would  seem  to  be  quite  minute,  and 
this  rise  of  temperature  seems  to  be  the  only  thing  to  be  al- 
lowed for  In  accepting  the  air  compressor,  upon  the  evidence 
of  its  indicator  card,  as  a  reliable  air  meter.  It  therefore 
would  seem  to  be  absolutely  reliable  for  record  of  air  com- 
pressed and  actually  delivered,  to  within,  say,  five  per  cent, 
which  is  as  near  as  the  average  gas  or  water  meter  works. 


ITEMS  OF  MECHANICAL  INTEREST. 


IMPROVED  PATTERN-MAKER'S  CLAMP. 
An  interesting  clamp  for  pattern-makers  and  others  is  shown 
in  the  ZeitscJirift  fiir  Werkzeiigmaschinen  und  Werkzeuge. 
As  seen  from  the  cut,  the  device  consists  of  two  levers  A,  turn- 
ing around  pivots  in  the  Intermediate  part  or  brace  JB.  which 
latter    is   threaded   to   receive   the   clamp   screw   C.     On  thia 


Improved  Pattern-maker's  Clamp. 

clamp  screw  is  mounted  a  bushing  D.  provided  with  projec- 
tions to  which  are  connected  the  links  E.  These  links  in  turn 
are  connected  with  the  levers  A.  The  lower  part  of  the  levers 
carry  swiveling  jaws  F.  The  action  of  the  clamp  is  readily 
perceived  from  the  cut;  the  clamping  pressure  is  evidently 
very  great  on  thin  work,  due  to  the  toggle  action  of  links  E  E. 
In  the  position  shown,  however,  it  is  not  so  effective. 


A  CONVENIENT  TACK-PULLER. 
The  cut  shows  a  simple  and  effective  tool  noticed  in  a  draft- 
ing room  recently,  used  for  drawing  thumb  or  other  tacks. 
It  is  made  by  holding  a  half-inch  washer  to  the  face  of  a 
revolving  grindstone  or  emery  wheel  until  the  operator  ia 
satisfied  with  the  shape  produced.  The  edge  is  sharpened  so 
it  can  be  pushed  under  the  head  of  the  tack,  when  the  thumb 


Convenient  Tack-puUer. 

of  the  operator,  pressing  on  the  upper  edge  as  shown,  with- 
draws the  tack.  This  little  instrument  is  well  enough  known, 
but  perhaps  there  may  be  some  draftsmen  who  have  never 
happened  to  see  it.  Its  special  advantages  are  the  ease  with 
which  the  stock  it  is  made  from  can  be  obtained  and  the 
convenient  hole  with  which  it  is  provided,  which  allows  it  to 
be  attached  to  a  string  and  suspended  from  the  drawing  table. 


METHOD  OP  FASTENING  SMALL  PULLEYS  OR  DISKS 
TO  STUDS. 

The  Siemens-Schuckert  Works  in  Berlin,  Germany,  has  pat- 
ented a  method  of  connecting  small  disks  to  the  studs  carry- 
ing them.  The  method  is  specially  intended  for  electrical 
connections  and  adapts  itself  well  for  copper  studs.     The  cut 


Method  of  Fastening  SmaU  Pulleys  or  Disks  to  Studs. 

herewith,  which  is  taken  from  Zeitschrift  fiir  Wei-kzeugmaschin- 
en  und  Werkzeuge,  plainly  shows  the  method  of  fastening. 
The  stud  is  inserted  in  the  disk,  the  hole  of  which  latter  is 
chamfered  on  both  sides.  An  angular  cut  is  taken  in  the 
stud  on  each  side  of  the  disk  with  a  pointed  tool,  as  shown, 
and  the  lip  portion  formed  by  the  cut  is  bent  outward  into 
the  chamfered  portion   of  the  hole  of  the   disk,  thus  keying 
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the  disk  to  the  stud  as  well  as  preventing  end  play.  For 
purposes  where  an  electric  connection  is  wanted  rather  than 
a  joint  taking  a  heavy  thrust,  this  method  has  proven  very 
satisfactory. 


POSITIVE  LOCK  NUT. 
The  accompanying  illustration  (taken  from  the  Horseless 
Age.  February  20,  1907)  shows  a  lock  nut  and  bolt  invented 
by  a  Chicago  man.  The  bolt  has  three  grooves.  A,  B  and  V, 
which  act  as  ratchet  teeth.  The  upper  part  of  the  nut  is  so 
formed  that  a  spring  ring  encircles  it,  the  end  of  the  ring 
being  turned  inward,  as  shown  at  C,  thus  coming  in  contact 


Positive  Loclc  Nut. 

with  the  side  of  the  groove  and  effectually  preventing  the 
nut  from  being  turned  in  a  left-hand  direction.  However, 
right-handed  rotation  is  possible,  as  the  grooves  are  so  shaped 
that  the  end  of  the  spring  ring  slides  up  the  inclined  surface 
easily.  In  order  to  release  the  nut,  a  slot,  D.  is  provided, 
which  allows  the  point  of  a  nail  or  any  similar  object  to  be 
placed  under  the  spring  ring  and  thus  raise  the  point  out  of 
the  groove,  when  the  nut  can  be  taken  off.  This  arrangement 
allows  an  adjustment  at  any  time  of  one-third  of  a  rotation. 


STAMPED  STEEL  PULLEYS. 
A  new  form  of  pulley,  introduced  by  Messrs.  Walker  & 
Holroyd,  Laisterdyke,  Bradford,  England,  is  described  and 
Illustrated  in  the  Mechanical  World,  April  5,  1907.  A  line  cut 
showing  the  design  of  these  pulleys  is  given  below.  The 
pulleys  are  made  up  of  two  drawn  steel  stampings,  each  of 
which  is  concave  in  form.  One  half  has  a  portion  bent  down 
along  its  periphery,  and  the  other  half  fits  into  the  groove 
produced.     The  hub  is  of  cast  iron  and  is  secured  to  the  pul- 


Stamped  Steel  Pulley. 

ley  body  by  rivets  or  screws.  These  pulleys,  according  to 
the  claims  of  the  makers,  are  30  to  40  per  cent  lighter  than 
ordinary  cast  iron  pulleys,  and  being  uniform  in  their  con- 
struction and  evenly  balanced,  they  are  suitable  for  running 
at  very  high  speeds.  Being  without  spokes,  there  is  no  fan- 
ning of  the  air  and  accordingly  no  loss  of  power  due  to  at- 
mospheric resistance.  The  absence  of  sharp  edges  and  the 
fully  enclosed  shape  also  obviate  the  danger  of  accidents, 
and  there  is  less  injury  to  the  belt  when  put  on  or  thrown  oft. 


IMPROVED  AIR-PUMP  DESIGN. 
The  steam  turbine  can  approach  the  best  reciprocating  en- 
gines in  point  of  economy  only  when  exhausting  into  a  high 
vacuum,  and  this  fact  is  doubtless  responsible  for  consider- 
able improvement  in  condensers  and  air-pumps.  The  accom- 
panying illustration  shows  the  Fraser  double-acting  air-pump. 


which  was  designed  to  reduce  clearance  space  to  practically 
zero.  This  type  of  air-pump,  built  by  Douglas  Fraser  &  Sons, 
Arbroath,  Scotland,  is  so  constructed  that  the  condensing 
water  flows  directly  into  the  barrel  of  the  pump  without  pass- 
ing through  inlet  valves  or  contracted  ports.  The  water 
is  forced  out  through  discharge  valves  covering  the  ends  of 
the  two  cylinder  sections,  and  the  piston  touches  each  valve 
alternately   so   that   the    clearance    spaces   are    emptied   com- 
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Improved  Air-pump  Desi^fn. 

pletely  each  stroke,  consequently  there  is  little  or  no  expan- 
sion of  vapor  behind  the  piston  on  the  return  stroke  and  every 
stroke  of  the  pump  displaces  very  nearly,  if  not  quite,  the 
exact  cubic  contents  of  each  cylinder  section. 


FLOW  OF  PLASTIC  SUBSTANCES. 
It  is  claimed  that  a  mushroom  will  grow  up  through  the 
asphalt  of  a  city  street,  and  that  such  cases  have  been  noticed. 
It  is  almost  inconceivable  at  first  thought  that  such  a  tender 
plant  as  a  mushroom  could  break  its  way  through  the  tough, 
sticky  asphalt  which  requires  the  sturdiest  blows  of  a  laborer's 
pickax  to  dislodge.  The  phenomenon,  however,  like  many 
other  strange  actions  of  natural  forces,  is  capable  of  simple 
explanation.  A  German  publication  recently  illustrated  the 
action  of  the  mushroom  growing  through  tough  asphalt  by  an 
experiment  made  with  lumps  of  cobbler's  wax  and  a  cork,  and 
the  accompanying  cut  shows  the  stages  of  the  experiment.  In 
the  first  view  a  glass  jar  is  shown  containing  a  cork  at  the 
bottom,  upon  which  are  piled  lumps  of  cobbler's  wax  until 
the  jar  is  filled.  After  a  period  the  lumps  of  wax  will  settle 
down  and  become  one  solid  mass,  as  illustrated  in  the  second 
view,  the  cork  still  remaining  at  or  near  the  bottom.  But,  a 
still  further  period  of  time  will  show  the  cork  slowly  lifting 
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Example  of  tiie  Result  of  Persistent  Action  of  Small  Force. 

through  the  sticky  tenacious  mass,  owing  to  the  power  of 
displacement,  the  cork  being  much  lighter  than  the  wax.  This 
slow  but  sure  action  is  analogous  to  that  of  the  mighty  moun- 
tain glacier  which  will  yield  to  the  gentlest  force  operating 
continually  and  in  time  it  will  be  observed  to  follow  the  di- 
rection of  a  very  slight  pressure.  It  may  take  months  or 
years  to  produce  an  appreciable  effect,  but  the  effect  will  sure- 
ly follow.  In  the  case  of  the  mushroom  growing  through  the 
asphalt,  the  pressure  exerted  by  the  growth  of  the  fungus  is 
extremely  slight,  but  it  is  persistent  and  will  surely  displace 
the  asphalt  in  time,  weather  conditions  being  favorable. 
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THE  FUNDAMENTAL  VALUE  OF  EDUCATION. 

Some  practical  men,  who  have  been  eminently  successful  in 
their  line  of  business,  and  who  have  found  success  possible 
without  any  technical  training,  because  of  some  superior  in- 
tellectual qualities  of  theirs,  are  very  likely  to  look  upon 
technical  training  as  superfluous  and  unnecessary,  not  to  say 
harmful.  There  are  some  technically  trained  men,  too,  who 
seem  to  think  that  some  of  the  things  taught  them  at  school 
serve  no  useful  purpose  whatever,  because  in  their  particular 
branch  of  activity  they  have  no  opportunity  to  use  the  knowl- 
edge imparted,  and  consequently  soon  forget  all  they  once 
knew.  This  view  is  one  that  needs  correction.  The  value  of 
education  does  not  necessarily  always  lie  in  the  knowledge 
imparted,  but  equally  much  in  the  intellectual  processes  of  its 
acquisition.  The  training  of  the  mind  toward  clear,  concen- 
trated and  logical  thinking  is  more  necessary  to  the  engineer 
than  are  Pascal's  theorem  and  elliptic  integrals.  But  these  lat- 
ter may  be  a  wonderful  means  for  acquiring  the  qualities  es- 
sential to  a  successful  designer  or  engineer.  They  teach  clear 
thinking,  and  that  is  the  greatest  asset  of  the  technical  man. 
Whether  technically  educated  or  not,  the  man  who  can  analyze 
a  problem,  who  can  clearly  define  to  himself  all  the  condi- 
tions involved,  he  is  the  man  who  will  succeed,  and  who  will 
fill  a  useful  place  in  the  industrial  machine.  If  technical  edu- 
cation helps  a  man  to  acquire  the  habit  of  thinking  logically, 
then  it  serves  a  purpose  even  if  we  disregard  the  value  of  the 
actual  knowledge  imparted.  And  that  technical  education 
does  serve  such  a  purpose  cannot  be  questioned. 
*  *  * 
THIN  PAPER  FOR  TECHNICAL  BOOKS. 

It  is  unfortunate  that  the  occasional  buyer  of  technical 
books  is  likely  to  be  guided  by  mere  bulk;  he  usually  likes  a 
large  book  for  his  money.  Given  two  books,  each  listed  at 
say  $3.00  apiece  and  containing  the  same  amount  of  actual 
matter,  but  one  double  the  bulk  of  the  other,  the  larger  one 
will  probably  prove  the  faster  seller,  provided  the  matter  in 
them  is  of  equal  worth.  But  when  the  buyer  of  technical 
books  has  accumulated  a  considerable  library  he  begins  to 
wish  that  his  books  were  of  a  smaller  compass  for  the 
same  amount  of  matter;  he  feels  in  general  that  he  would  be 
the  gainer  if  technical  books  were  printed  on  thinner  paper, 
in  finer  type  and  with  comparatively  narrow  margins.  It 
really  becomes  a  serious  matter  when  we  consider  that  the 
average  library  could  be  reduced  in  bulk  at  least  one-half  and 
still  contain  the  same  information  and  in  readable  form. 


"We  would  like  to  see  a  reform  in  [nis  matter,  and  no  doubt 
most  of  the  engineering  profession  who  have  an  accumula- 
tion of  valuable  books,  and  more  in  prospect,  would  gladly  see 
it  also.  The  engineer's  handbook  is  an  example  of  the  amount 
of  information  that  can  be  crowded  into  small  space,  when 
there  is  an  incentive.  For  example.  Kent's  Mechanical  Engi- 
neer's Pocketbook  contains  the  equivalent  of  over  900,000 
words,  equal  to  the  contents  of  about  seven  ordinary  6  x  9-inch 
books  on  engineering  subjects  as  put  out  by  one  well-known 
publisher.  An  objection  to  condensation  is  that  generally  the 
quantity  of  original  matter  available  makes  a  very  meager 
showing  if  crowded  into  a  volume  printed  on  thin  paper  in 
small  type,  hence  the  incentive  to  padding.  The  remedy  is  to 
let  the  public  become  educated  to  a  liking  for  thin  meaty 
volumes  which  do  not  have  a  bulk  totally  disproportionate  to 
their  importance. 

We  have  before  us  an  ambitious  cyclopedia  of  mechanical 
engineering  in  twelve  volumes  which  occupies  a  shelf  space  of 
nearly  21  inches.  We  have  no  doubt  that  the  total  contents  of 
these  volumes  could  be  condensed  into  six  volumes  of  the 
same  size  by  the  simple  expedient  of  using  thinner  paper, 
smaller  type,  and  narrower  margins.  If  smaller  type  than  the 
usual  book  type  is  objected  to,  we  have  only  to  point  to  the 
newspapers  which  are  read  daily  by  thousands  of  old  and 
young  without  inconvenience.  When  a  man  has  toted  a  small 
technical  library  around  the  country  in  a  trunk  for  a  few 
months,  the  process  of  elimination  begins,  and  oftentimes 
really  valuable  books  are  disposed  of  simply  because  of  their 
unwieldiness.  Were  technical  books  printed  on  thin  paper  In 
condensed  form,  an  engineer  could  carry  a  good-sized  library 
without  serious  inconvenience.  The  world  at  large  would  be 
the  gainer  and  we  do  not  believe  that  publishers  would  be  the 
losers. 

PEACE  AND  THE  MACHINIST. 

Of  all  the  follies  that  the  mind  of  man  has  conceived,  there 
is  none  more  ridiculous  than  the  notion  that  the  expenditure 
of  enormous  sums  yearly  by  the  nations  of  the  earth  is  neces- 
sary for  the  maintenance  of  the  world's  peace.  Of  all  the  sense- 
less arguments  that  have  been  used  to  defend  this  idea,  few 
have  ever  been  propounded  more  childish  than  one  which  cer- 
tain of  our  English  contemporaries  have  lately  been  advancing 
for  the  edification  of  machinery  builders.  Their  argument  is 
that  men  engaged  in  mechanical  and  engineering  work  should 
oppose  a  diminution  in  the  present  rapid  increase  in  the  sup- 
ply of  revolvers,  rifles,  machine  guns,  heavy  ordnance  and  bat- 
tleships, on  the  ground  that  it  would  be  a  serious  blow  to  the 
prosperity  of  the  machinery  business. 

Supposing  the  argument  to  be  a  valid  one,  it  would  still  be 
possible  to  hurl  volumes  of  sermons  against  the  idea,  con- 
sidering it  from  a  moral  standpoint.  This,  however,  we  will 
leave  to  others  more  able  in  that  line  than  we.  Looking  at 
it  from  a  business  standpoint,  as  our  contemporaries  evidently 
intend,  it  must  be  admitted  that  Old  World  engineering  activi- 
ties are  so  involved  with  the  building  of  arms  and  armament 
that  the  process  of  separation  and  readjustment  will  be  a 
painful  one.  But  it  is  surely  rather  late  in  the  day  to  he 
reminding  grown  men  of  one  of  the  elementary  principles  of 
the  science  of  wealth — that  all  wealth  is  wasted  which  is 
expended  in  any  way  that  does  not  involve  self-reproduction. 
The  man  who  squanders  an  inherited  fortune  on  yachts,  serv- 
ants, horses  and  such  like,  though  thousands  of  dollars  of  his 
money  pass  through  the  hands  of  the  tradesmen  and  mechanics 
with  whom  he  deals,  is  yet  impoverishing  the  social  body  to 
which  he  belongs  instead  of  enriching  it;  and  in  the  same  way 
the  nation  which  makes  small  arms,  heavy  ordnance  and  battle- 
ships, to  be  slowly  eaten  away  by  rust  or  suddenly  destroyed 
in  battle,  is  surely  wasting  the  resources  of  its  citizens.  The 
machine  tool  maker,  particularly,  should  remember  that  there 
is  no  business  so  vitally  dependent  on  the  general  prosperity 
of  the  social  body  as  his.  As  we  have  often  pointed  out, 
every  manufactured  article  of  civilized  life  is  either  the  prod- 
uct of  machinery  built  by  him,  or  the  product  of  machinery 
made  by  his  machinery.  So  our  English  contemporaries  must 
please  excuse  American  mechanics,  at  least,  from  being  dis- 
turbed over  the  growing  peace  sentiment. 
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OUR  FOREIGN  MACHINERY  TRADE. 

Although  our  foreign  trade  in  machine  tools  has  probably 
never  been  so  large  as  during  the  twelve  months  past,  those 
who  are  familiar  with  conditions  in  Europe  believe  it  has 
reached  the  limit,  and  that  with  the  exception  of  a  few  spe- 
cialties which  European  manufacturers  cannot  make  as 
cheaply  or  as  well,  the  sales  of  our  tools  abroad  are  likely  to 
decline  unless  a  change  occurs  in  conditions  here.  The  prob- 
lem before  our  manufacturers  is  a  difficult  one,  because  the 
solution  is  affected  by  so  many  conditions  over  which  they 
have  no  control. 

The  productive  ability  of  American  mechanics  is  so  much 
greater  than  their  foreign  competitors  that  they  can  largely 
overcome  the  adverse  percentage  of  labor  cost;  but  as  the  for- 
eigners learn  our  methods,  which  they  are  rapidly  doing,  this 
percentage  decreases,  and  we  must  reduce  the  difference 
between  the  foreign  manufacturer's  price  and  ours,  or  we 
shall  lose  the  advantage  In  his  market  which  our  methods 
have  up  to  this  time  secured  for  us.  The  foreign  manufacturer 
has  other  things  in  his  favor  besides  cheap  labor — he  has 
proximity  to  his  market,  familiarity  with  local  requirements,  a 
national  sentiment  in  favor  of  home  products  with  all  which 
that  implies,  and  in  Germany  the  active  assistance  of  his  gov- 
■ernment. 

Familiarity  with  these  conditions  caused  us  to  write  our 
manufacturers  of  machine  tools  and  small  tools,  who  are  inter- 
ested in  foreign  trade,  for  advice  and  suggestions  that  would 
lielp  the  situation;  and  from  several  hundred  replies,  repre- 
senting practically  every  firm  in  our  field,  we  have  received 
permission  to  quote  from  a  score,  although  the  letters  were 
not  written  for  publication.  These  are  arranged  without 
regard  to  the  size  or  location  of  the  firms,  and  make  interest- 
ing reading. 

1.  "It  no  doubt  is  a  fact  that  for  the  last  three  or  four 
years,  during  the  period  of  unusual  prosperity  in  this  country, 
foreign  manufacturers  of  tools  have  been  encouraged  to  take 
up  the  copying  of  American-made  machinery  and  tools,  through 
the  fact  that  American  makers  have  not  been  able  to  take  care 
of  the  demand  made  upon  them. 

"This,  of  course,  is  a  most  unsatisfactory  condition  of  affairs, 
for  there  is  little  encouragement  to  the  American  makers  to 
reduce  prices  to  compete  against  the  foreign-made  machines, 
and  not  until  quite  recently  was  it  necessary  for  us  to  do  so; 
but  during  the  last  year  there  has  been  such  progress  made 
■fay  foreigners  in  the  manufacture  of  goods  by  American-made 
machines  furnished  for  that  purpose,  that  they  are  now 
approaching  nearer  to  perfection,  and  then,  of  course,  with  the 
difference  in  the  cost  of  labor  and  material  in  the  foreign 
countries,  they  are  in  a  position  to  compete. 

"The  subject,  as  stated  in  your  letter,  covers  the  condition 
of  affairs  at  the  present  time,  and  the  question  the  writer  has 
asked  himself  a  great  many  times  is,  What  are  we  going  to  do 
about  it?  I  must  acknowledge  that  I  have  not  been  able  to 
answer  this  question  with  any  degree  of  satisfaction  to  myself. 
Pushed  as  all  American  manufacturers  are  to-day  to  complete 
orders  that  come  to  them  without  solicitation,  almost,  it  is 
rather  difficult  for  them  to  look  even  to  the  present,  and  to 
formulate  a  plan  for  the  future  is  quite  out  of  their  minds  at 
the  present  time. 

"I  presume  when  the  time  comes  that  American  manufac- 
turers require  foreign  business  to  keep  their  plants  employed, 
the  conditions  will  right  themselves,  and  to  do  this  a  general 
reduction  in  the  price  of  raw  material  as  well  as  labor  would 
be  necessary,  all  of  which  at  the  present  time  is  out  of  all 
proportion  to  the  ordinary  condition  of  trade." 

2.  "Our  foreign  customers  get  as  good  delivery  on  their 
orders  as  our  domestic  customers  do  on  the  same  kind  of 
styles  and  sizes.  We  thoroughly  believe  that  principle  to 
be  fundamental  that  one  must  give  them  the  same  service, 
and  while  our  deliveries  have  been  slow  of  late,  the  slowness 
applies  to  all  shipments  equally. 

"We  have  no  suggestions  to  offer  in  re.gard  to  any  method  by 
which  the  foreigners  can  be  prevented  from  copying  our  ma- 
chines  or  underselling  us  if  they  see  fit  to  copy  our  designs., 
further  than  to  get  in  such  shape,  if  possible,  to  make  the 
very  promptest  delivery  on  orders  they  send  us,  as  we  believe 
this  counts  for  a  great  deal  in  the  placing  and  retaining  of 
business." 

3.  "Ever  since  we  started  to  do  an  active  European  busi- 
ness, about  twelve  years  ago,  we  have  been  convinced  that 
it  was  only  a  question  of  time  when  the  European  manufac- 
turers of  standard  tools  would  develop  to  the  point  where  they 
could  take  exclusive  care  of  their  home  requirements.  In  fact, 
the  demand  for  our  line  has  lasted  longer  than  we  originally 
anticipated. 

"We  consider  it  perfectly  natural,  and  in  accordance  with 


the  laws  of  political  economy,  that  the  Europeans  should  want 
to  eventually  become  independent  of  us;  and  we  believe  that 
in  spite  of  anything  that  we  can  do  the  European  demand  will 
steadily  decline. 

"Broadly  speaking,  we  can  see  only  two  ways  in  which  we 
can  stave  oft  the  evil  day.  One  is  to  develop  our  system  of 
manufacture  to  such  an  extent  that  we  can  afford  "to  meet 
European  competition  on  basis  of  price.  The  other  is  to  con- 
tinue to  improve  our  tools  to  such  an  extent  that  the  foreigner 
will  be  tempted  to  pay  an  extra  price  in  order  to  secure  the 
latest  original,  rather  than  a  home-made  copy. 

"We  have  realized  all  along  the  desirability  of  preserving 
a  foreign  outlet  for  our  product,  and  therefore  have  continued 
to  make  special  efforts  to  extend  to  our  European  agents  and 
customers  evei-y  possible  consideration;  thus  doing  our  share 
toward  fostering  that  feeling  of  confidence  without  which  any 
systematic  effort  will  fail." 

4.  "Notwithstanding  the  condition  which  you  report  as 
existing  abroad,  we  do  not  see  that  anything  practicable  can 
be  done  to  offset  it  so  long  as  present  conditions  exist  here. 
It  is  simply  another  instance  of  the  bird  in  the  hand  instead 
of  in  the  bush,  and  we  doubt  if  any  one  will  be  prevailed  upon 
to  relinquish  home  effort  while  these  conditions  do  exist." 

5.  "While  American  manufacturers  have  more  than  they 
can  do  at  the  present  time,  it  will  pay  them  well  to  look  ahead 
and  not  now  neglect  the  foreign  field.  We  believe  that  every 
American  manufacturer  who  desires  to  increase  his  volume  of 
business  should  iiay  special  and  particular  attention  to  the 
possibilities  in  all  foreign  markets. 

"The  most  effective  way,  we  believe,  to  keep  thoroughly 
posted  and  in  close  touch  with  requirements  is  through  what 
is  often  termed  'missionary  work.'  While  it  is  expensive  and 
does  not  always  yield  an  immediate  return,  we  believe  that  it  • 
surely  pays  eventually.  For  our  business  we  already  have 
two  representatives  in  Eui'ope  who  are  not  necessarily  sales- 
men, but  who  go  about  separately  and  also  with  the  selling 
representatives  of  our  agents  there,  so  as  to  become  thor- 
oughly acquainted  with  requirements  and  assist  the  consumers 
of  our  goods  in  the  proper  use  of  them  in  any  way  that  they 
can.  They  also  promote  new  trade  and  arrange  for  demon- 
strations of  our  goods  in  works  where  they  are  not  as  yet 
introduced,  and  in  this  way  lay  the  foundations  for  substan- 
tial returns  later  on. 

"While  we  knew  that  our  agents  did  not  promote  new  trade 
as  much  as  they  might,  and  that  we  were  not  taking  advan- 
tage of  all  the  possibilities,  we  are  astonished  at  what  we 
find  out  from  the  reports  our  missionaries  are  making.  If  all 
the  manufacturers  who  are  interested  to  a  greater  or  less 
extent  in  foreign  trade  would  wake  up  to  the  necessity  of 
giving  as  careful  attention  to  the  foreign  market  as  they  do  to 
the  home  trade,  they  would  find  it  would  turn  out  to  be  a 
great  thing  for  them  and  the  country  at  large.  While  mis- 
sionary work  managed  from  here  is  quite  effective,  not  as 
much  can  be  accomplished  by  it  as  there  would  be  by  estab- 
lishing a  manufactory  and  a  selling  force  for  pushing  the 
goods  over  there  In  the  same  manner  as  we  do  at  home. 
That  there  are  great  opportunities  abroad  is  beyond  question, 
and  if  American  manufacturers  want  their  share  of  that  busi- 
ness we  believe  they  can  secure  it. 

"Great  things  could  be  accomplished  by  systematic  effort, 
consideration  and  discussion  of  the  subject.  The  difficulty  will 
be  in  securing  the  interest  of  American  manufacturers  for 
this  work,  when  they  are  so  very  busy  at  home.  If  they  are 
looking  ahead,  however,  they  ought  to  be  willing  to  spend  a 
little  time  now  on  what  will  benefit  them  later  on." 

6.  "We  think  the  only  proper  method  to  handle  foreign 
trade  is  for  a  member  of  the  concern  to  take  a  trip  at  least 
once  a  year,  getting  in  touch  with  his  foreign  representatives 
as  well  as  with  manufacturers.  We  feel  that  has  been  neg- 
lected by  nearly  all  of  the  American  manufacturers  in  the 
machine  tool  line  during  the  past  year  or  two.  In  fact,  we 
believe  that  never  at  any  time  have  they  been  aggressive 
enough  regarding  the  foreign  trade,  and  any  move  in  this 
direction  we  think  would  be  a  good  one,  especially  looking 
toward  a  future  outlet  for  our  goods  when  times  are  a  little 
dull  in  this  country." 

7.  "The  writer  went  abroad  last  October  and  devoted  his 
time  to  the  study  of  trade  conditions  in  England,  Germany, 
Belgium  and  France,  and  to  some  extent  in  Italy  and  Spain, 
and  was  indeed  surprised  to  discover  the  almost  bitter  feeling 
existing  there  against  American  manufacturers,  all  brought 
al)out  through  the  neglect,  or,  in  fact,  indifference,  of  American 
manufacturers  in  general  to  the  foreign  market.  One  foreign 
manufacturer  who  has  been  equippin.g  his  plant  with  modern 
machinery,  mostly  American,  showed  the  writer  letters  from 
certain  American  houses  (manufacturers'),  in  which  shipments 
of  some  twenty-flve  or  thirty  machines  of  different  makes  had 
been  promised  nearly  nine  months  before  that  date  and  had 
not  then  been  shipped;  and  judging  from  the  tone  of  the 
American  le'tters,  and  frequent  promises  made  of  shipment,  it 
was  quite  apparent  that  the  American  machinery  people  in 
question  had  simnly  neglected  those  foreign  orders  by  using 
the  machines  to  fill  orders  here  at  home  at  possibly  slightly 
higher  prices,  and  had  not   only  done  so  once,  but  had  kept 
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on  doing  so;  and  if  they  thought  they  were  fooling  the  foreign 
firm  by  their  promises  they  were  sadly  mistaken.  This  was 
only  one  example  of  the  conditions  which  the  writer  found 
to  exist  in  many  cases  which  came  to  his  notice,  and  in  talking 
of  this  condition  with  an  American  manufacturer,  after  the 
writer's  return  home,  he  (the  American  manufacturer) 
remarked:  'Why  should  we  ship  our  machines  over  there 
when  we  can  get  more  money  for  them  here?'  This  seems  to 
be  the  thought  existing  in  the  minds  of  many  American  manu- 
facturers at  present,  and  has  existed  there  for  the  past  three 
years,  for  they  see  only  the  dollar  in  hand,  but  lose  sight  of 
the  fact  that  a  few  dollars  from  the  other  side  might  be  quite 
cheering  to  them  a  year  or  two  hence. 

"The  writer  does  not  feel  qualified  to  advise  as  to  a  plan 
to  overcome  the  injury  already  done  to  the  American  machine 
and  tool  trade  in  foreign  countries,  but  thinks  the  best  thing 
that  could  possibly  be  done  would  be  to  strongly  urge  all 
American  manufacturers  to  go  abroad  with  a  view  of  making 
a  study  of  trade  conditions,  for  no  manufacturer  who  is  alive 
could  go  through  Europe  and  talk  with  manufacturers  and 
dealers  there,  also  visit  the  principal  works,  without  appreci- 
ating the  true  condition  of  affairs  am}  what  it  must  shortly 
lead  to,  in  fact  has  already  led  to. 

"We  have  always  paid  strict  attention  to  foreign  trade,  and 
will  give  a  foreign  order  preference  any  time,  and  have  been 
able  to  work  up,  and  not  only  hold,  but  greatly  increase,  our 
foreign  trade  in  this  way;  and  while  it  may  not  be  necessary 
to  give  foreign  orders  preference  over  home  orders  in  all  cases, 
yet  it  is  well  to  accord  foreign  orders  at  least  equal  attention. 

"The  writer's  observations  abroad  disclosed  to  him  that 
there  are  a  few,  too  few  in  fact,  American  manufacturers  who 
have  the  correct  ideas  regarding  the  way  in  which  foreign 
trade  can  be  had,  and  these  few  concerns  are  not  only  doing  a 
very  fine  business  abroad,  but  they  have  the  respect  and  con- 
fidence of  both  dealers  and  manufacturers.  These  firms  have 
their  own  representatives  over  there,  men  who  are  thoroughly 
conversant  with  the  machinery  built  by  the  firm  they  repre- 
sent, in  fact,  American  mechanics  who  have  worked  at  the 
trade  in  their  respective  shops  here  at  home,  and  have  been 
sent  to  Europe  in  the  interest  of  their  firms  to  work  in  con- 
nection with  the  dealers  there  who  represent  the  American 
firms.  The  foreign  dealer  has  good  salesmen,  but  it  is  quite 
impossible  for  him  to  employ  salesmen  who  are  at  the  same 
time  so  thoroughly  conversant  with  all  kinds  and  conditions 
of  American  machinery  as  to  be  able  to  explain,  or  if  neces- 
sary, as  is  often  the  case  over  there,  to  set  up  and  operate  any 
machine  which  the  dealer  sells;  and  this  is  just  where  the 
American  representative  comes  in  to  advantage,  not  only  for 
the  dealer  who  handles  the  line,  but  also  for  the  customer 
as  well,  but  principally  for  the  American  firm;  for  in  nine 
cases  out  of  ten  wliere  an  inquiry  is  received  by  a  foreign 
dealer  for  prices,  for  example,  on  American  boring  mills,  or 
engine  lathes,  he  is  representing  three  or  four  American  firms 
who  manufacture  both  kinds  of  tools,  and  each  particular 
make  has  its  especial  merits;  but  the  dealer  has  no  salesman 
In  his  employ  who  is  able  to  call  on  the  customer  and  discuss 
intelligently  the  respective  merits  of  each  different  make  of 
machine.  To  be  sure,  he  has  a  good  general  knowledge  of 
boring  mills  and  engine  lathes,  but  the  chances  are  that  the 
customer  knows  just  as  much,  if  not  more,  about  the  class  of 
machinery  he  wants,  than  the  salesman  does;  but  where  an 
American  firm  has  its  own  man  over  there,  he  is  at  once 
sent  out  to  call  on  the  customer,  and  it  is  needless  to  say  that 
he  gets  the  order,  and  at  the  same  time,  by  reason  of  his  com- 
plete knowledge  of  the  machinery  he  is  selling  and  ability  to 
so  thoroughly  explain  its  merits,  he  gains  the  confidence  of 
the  customer;  and  when  this  is  once  gained  it  goes  a  long  way 
toward  establishing  permanent  relations,  and  in  the  writer's 
opinion,  these  few  American  firms  who  have  maintained  their 
own  representatives  abroad  for  the  past  two  or  three  years, 
working  in  connection  with  their  foreign  dealers,  are  the  firms 
who  will  continue  to  enjoy  a  large  foreign  business.  Of  course, 
all  American  firms  who  are  doing  business  abroad  cannot 
afford  to  maintain  a  representative  over  there,  for  the  amount 
of  business  in  their  particular  line  would  not  warrant  the 
expense;  but  two  or  three  firms  in  similar  lines  might  profit- 
ably combine  in  sharing  the  expense  of  a  man  to  look  after 
their  interests,  and  the  writer  is  firmly  of  the  opinion  that, 
if  American  manufacturers  would  personally  investigate  the 
conditions  of  trade  abroad,  they  could  not  fail  to  see  the  neces- 
sity of  greater  cooperation  with  their  foreign  representatives. 
and  to  the  end  of  complete  cooperation,  to  send  their  own 
American  representatives  to  work  in  conjunction  with  their 
foreign  dealers.  There  has  been  too  much  printed  about 
primitive  methods  of  manufacture  on  the  other  side,  about  the 
ignorance  and  incompetency  of  the  laboring  classes,  etc.,  all  of 
which  may  have  been  true  enou.gh  ten  years  ago  and  possibly 
may  still  be  true  in  regard  to  some  small  sections  of  the  black 
forest  district  of  Germany,  portions  of  Spain.  Ital.v  and  Rus- 
sia; but  when  it  comes  to  the  general  manufacturing  centers 
of  Germany,  France,  Belgium  or  England,  there  is  nothing 
primitive  about  either  methods  or  workmen,  and  the  quicker 
American  manufacturers  forget  that  they  have  ever  read  such 
stuff,  the  better  it  will  be  for  their  interests  in  a  business  way 
abroad;  and  the  best  way  for  this  knowledge  to  be  acquired  is 
by  a  trip  through  Europe,  not  to  study  the  old  castles  on  the 


Rhine,  nor  the  mountains  of  Switzerland,  but  to  visit  foreign 
manufacturers  and  study  their  'primitive'  methods,  and  profit 
thereby. 

"There  are  firms  in  this  country,  with  whom  the  writer  has 
talked  since  his  trip  abroad,  who  really  think  they  are  enjoy- 
ing a  very  fine  foreign  business,  and  as  one  manufacturer  said, 
'we  are  getting  all  there  is  in  our  line,'  but  to  the  writer's 
personal  knowledge,  this  particular  firm  Is  losing  more  foreign 
trade  every  day  than  they  now  get  in  a  month,  simply  because 
they  have  never  deemed  it  necessary  to  make  a  trip  over  there, 
and  also  because  they  have,  through  their  wisdom  (?),  failed 
to  heed  the  advice  which  has  been  given  them  repeatedly  by 
their  foreign  agents;  and  the  result  is  that  instead  of  getting, 
as  they  think,  all  the  business  there  is  in  their  line,  the  very 
same  articles  are  being  duplicated  over  there,  and  manufac- 
tured even  better  than  those  made  here,  and  it  is  only  a  ques- 
tion of  a  short  time  when  the  American  firm  will  find  that 
their  foreign  business  will  be  no  more,  and  they  will  then 
probably  condemn  their  foreign  agents  for  not  keeping  them 
informed,  but  they  will  be  bound  to  'sit  up  and  take  notice' 
very  shortly,  and  so  will  many  other  good  American  firms  who 
have  deceived  themselves  into  all  sorts  of  beliefs." 

8.  "Our  first  suggestion  is  that  American  designers  and 
manufacturers  must  improve  their  machines  in  design,  work- 
manship and  producing  capacities,  so  that  by  the  time  the 
present  machines  are  copied  and  in  process  of  manufacture 
in  Europe  the  newer  and  better  machines  will  still  find  sale 
on  account  of  their  superior  qualities. 

"Our  second  suggestion  is  that  American  manufacturers 
take  carefully  into  account  their  ability  to  sell  largely  in  for- 
eign markets  in  less  prosperous  times  than  the  present,  and 
be  careful  not  to  unduly  enlarge  their  facilities  in  these  pros- 
perous times,  particularly  when  it  must  be  done  on  borrowed 
capital." 

9.  "I  quite  agree  with  you  that  we  American  manufactur- 
ers have  enjoyed  a  very  prosperous  business  in  foreign  parts 
which,  as  your  letter  would  apparently  imply,  may  not  always 
continue.     If  not,  what  shall  we  do'? 

"In  the  first  place  we  are  of  tlie  opinion  that  it  is  highly 
important  that  Americans  should  keep  design  to  the  front. 
In  fact,  we  believe  it  is  the  strength  of  American  tools  abroad. 
For  a  long  time  we  have  been  undersold  by  foreigners  when 
they  have  'caught  on,'  so  to  speak,  to  the  excellence  of  our  de- 
signs; but  progress  here  is  so  rapid  that  by  the  time  they  get 
a  machine  well  under  way.  our  designs  are  well  improved, 
though,  as  you  know,  the  gap  between  us  and  them  is  rapidly 
narrowing.  Frankly  speaking,  it  would  seem  to  me  that,  lay- 
ing aside  the  matter  of  superiority  in  design,  we  must  con- 
template defeat  in  foreign  parts  unless  our  wages  shall  be  rela- 
tively nearer  to  theirs.  The  cost  of  living  and  wages  in  this 
country  are  so  great,  compared  to  foreign  prices,  as  to  be  more 
marked  every  year.  Wliile  this  feature  is  somewhat  com- 
mented on  now,  it  is  bound  to  be  much  more  dwelt  upon 
when  we  have  a  real  depression  hereabouts, 

"We  cannot  see  how  American  manufacturers  can  make  any 
move  to  counteract  this,  unless  it  is  to  have  a  lowering  of  our 
tariff.  There  are  quantities  of  things,  which  enter  into  the 
purchases  of  the  working  classes,  which  could  be  bought 
cheaper  if  obtained  from  abroad.  Now  we  are  really  talking 
politics,  and  you  want  practical  business  suggestions." 

10.  "We  have  realized  for  some  time  that  some  organized 
measure  must  be  adopted  by  American  manufacturers,  and 
this  we  believe  must  be  done  aggressively,  and  we  do  not  see 
how  any  results  can  be  accomplished  unless  the  assistance  of 
this  government  is  obtained.  We  believe  that  the  govern- 
ment should  establish  a  bureau  to  further  the  sale  of  Ameri- 
can products  abroad,  especially  the  metal  trades  products,  as 
this  bureau  of  the  government  could  then  report  to  the  ad- 
ministration, making  suggestions  as  to  corrections  or  modifi- 
cations in  reciprocal  tariff  arrangements  to  the  advantage  of 
this  country,  instead  of  leaving  the  question  of  tariff  to  a  lot 
of  theorists  in  the  Senate. 

"It  is  practically  impossible  for  this  firm  to  sell  machine 
tools  in  Europe,  with  the  exception  of  those  which  we  make 
a  specialty  of,  and  which  cannot  be  obtained  anywhere  else, 
and  we  have  found  manv  instances  where  the  German  ma- 
chine tool  builders  have  sold  competitive  tools  in  this  country, 
paying  the  freight,  insurance  and  duty,  still  obtaining  the 
order  at  a  lower  price  than  we  were  able  to  quote.  We  like- 
wise understand  and  know  that  a  number  of  the  foreign 
agents  are  interested  in  machine  tool  manufacturing  com- 
panies in  their  own  countries;  this  is  naturally  a  detriment 
to  manufacturers  in  this  country." 

11.  "Some  will  think  it  best  to  favor  the  home  trade  in  good 
times  like  these  to  the  exclusion,  if  need  be,  of  the  foreign; 
others  will  nurse  the  foreign  business,  and  even  favor  it  some- 
what, with  the  idea  of  having  it  when  business  drops  off  in 
this  country.  It  may  be  possible  for  some  manufacturers  who 
make  special  machinery  which,  on  account  of  its  novelty,  has 
little  competition,  to  neglect  the  foreign  business  in  these 
times,  and  still,  when  they  need  it  again,  be  able  to  go  on  the 
otiier  side  and  build  up  a  trade  without  much  trouble. 

"We  do  not  believe  the  regular  manufacturers  of  machine 
tools  can  afford  to  do  this.     Our  policy  has  always  been  to 
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treat  the  foreign  business  just  the  same  as  though  it  were 
home  business.  We  do  not  favor  it  to  the  exclusion  of  home 
business,  nor  do  we  favor  home  business  to  the  exclusion  of 
the  foreign;  but  we  give  it  just  exactly  the  same  considera- 
tion that  we  do  business  received  from  this  country  and  no 
more.  The  result  is  that  we  are  taking  care  of  our  foreign 
agents  just  as  well  as  we  are  our  home  agents,  and  although 
we  are  behind  on  deliveries,  just  as  everyone  else  is,  we  are 
not  treating  our  foreign  agents  any  worse  than  the  agents 
in  this  country. 

"We  believe  that  we  could  obtain  more  foreign  business  if 
we  were  making  a  special  effort  to  get  It,  but  as  we  are  un- 
able to  take  care  of  the  business  we  are  now  getting  and  make 
satisfactory  deliveries,  we  are  not  just  at  present  making 
any  special  effort  to  get  more.  We  believe  that  manufactur- 
ers who  are  now  ignoring  the  foreign  business  they  had  before 
the  boom  struck  us,  will  find  it  hard  to  get  this  business  back 
again,  for  the  machine  tool  builders  abroad  are  fully  awake 
to  modern  improvements  in  design  and  methods  of  manufac- 
ture, and  that  while  we  still  lead  them  slightly,  they  will  not 
be  slow  in  catching  up. 

"When  the  writer  was  abroad  three  years  ago,  he  found  con- 
siderable complaint  among  the  dealers,  especially  in  Germany, 
on  account  of  the  manufacturers  having  done  this  very  thing 
during  the  boom  in  1900.  The  result  was  that  tools  made  by 
these  American  manufacturers  were  then  being  made  abroad, 
and  the  market  had  been  utterly  lost  in  certain  sections  for 
the  Americans. 

"We  think  the  only  policy  to  pursue  with  foreign  dealers  Is 
to  give  them  a  square  deal  just  as  we  do  our  own  home  deal- 
ers. We  do  not  see  how  we  can  do  any  more  than  this  with- 
out making  hard  feelings  at  home;  nor  do  we  think  we  should 
do  anything  else,  because  that  would  be  treating  our  foreign 
agents  unfairly. 

"When  business  gets  quiet  in  this  country  we  shall  undoubt- 
edly make  a  stronger  effort  to  get  some  business  abroad. 
This  we  might  accomplish  by  sending  representatives  from 
this  country  over  on  the  other  side  to  assist  our  agents  there, 
as  that  method  usually  results  in  an  increase  of  business. 

"We  do  not  dare  to  pursue  this  policy  now,  because  we  do 
not  want  to  stir  up  business  and  take  orders  which  we  cannot 
fill,  therefore  we  are  following  the  policy  of  lying  low  for  the 
present." 

12.  "You  are,  of  course,  aware  of  the  attempt  made  some 
time  ago  to  induce  the  authorities  at  Washington  to  send 
abroad  experts  in  the  machinery  business  to  supplement  the 
work  of  our  consuls,  and  this  in  the  writer's  opinion  will  be 
one  of  the  greatest  helps  toward  an  increase,  or  at  least  a 
continuance,  of  our  present  volume  of  trade  abroad.  There- 
fore anything  which  you  can  do  through  your  publications  or 
otherwise  to  create  a  public  opinion  in  favor  of  such  a  move 
would  be  highly  desirable." 

13.  "We  are  fully  satisfied  that  the  conditions  abroad  are 
changing  very  rapidly.  That  is,  the  foreign  manufacturer  of 
tools  is  waking  up  to  the  fact  that  the  Americans  have  had  a 
monopoly  on  this  business  for  a  great  length  of  time.  We 
have  discovered  to  our  sorrow  that  anything  we  make  in  the 
way  of  an  automatic  screw  machine,  and  sell  in  large  quanti- 
ties In  foreign  countries,  has  been  duplicated  in  almost  every 
Instance  where  we  have  not  been  protected  by  patents.  The 
only  solution  we  can  possibly  see  to  offset  this  condition  is  to 
keep  on  improving  our  machines  and,  if  possible,  obtain 
patents  on  everything  of  any  consequence;  but  the  great 
trouble  is  that  it  is  possible  in  a  great  many  cases  to  improve 
a  tool  in  various  ways  and  still  not  add  anything  that  is 
patentable;  and,  in  such  cases  as  this,  it  would  seem  neces- 
sary for  us  at  all  times  to  keep  on  thinking  of  something  to 
add  to  our  tools,  so  that  the  parties  who  steal  our  ideas  on 
the  other  side  will  always  be  trailing  as  regards  the  latest 
design. 

"When  we  obtain  a  patent  in  a  foreign  country,  especially 
in  Germany,  it  is  necessary,  according  to  their  patent  laws, 
that  we  should  manufacture  in  that  particular  country  in 
three  years  from  the  granting  of  the  patent.  You  can  well 
understand  that  in  order  to  keep  up  with  this  kind  of  a  game 
It  would  be  absolutely  necessary  for  us  to  manufacture  our 
machines  on  the  other  side.  You  cannot  fool  them  by  sending 
along  parts  of  machines  to  have  them  assembled.  You  have 
got  to  show  them  that  you  are  actually  manufacturing  in 
good  faith  in  the  country  in  which  the  patent  has  been  ob- 
tained. 

".lust  as  soon  as  the  foreigner  develops  to  the  extent  of 
being  able  to  produce  fully  as  good  a  tool  as  the  American, 
there  is  no  question  in  our  minds  but  that  it  will  be  almost 
Impossible  for  us  to  keep  on  doing  business  in  foreign  countries. 
The  only  reason,  as  we  understand  it,  why  our  business  has 
been  so  extensive  is  because  the  workmanship  on  American 
tools  is  much  superior  to  that  on  foreign  tools;  but  we  well 
know  that  this  cannot  continue,  as  the  foreigner  is  waking 
up  to  the  fact  that  there  is  a  large  business  to  be  had  if  he 
can  turn  out  as  good  a  tool  as  he  is  now  importing.  We 
have  no  great  fears  at  this  particular  time  that  our  business 
is  going  to  drop  off  on  this  account;  but  before  many  years 
we  shall  certainly  suffer  for  the  very  reason  that  in  Germany, 


where  we  sell  a  great  amount  of  our  product,  they  are  pro- 
gressing very  rapidly  and  manufacturing  some  very  good 
tools  of  all  descriptions  at  this  time, 

"To  sum  this  whole  matter  up:  It  seems  absolutely  neces- 
sary that  the  American  tool  builders  should  keep  on  improving 
at  all  times  so  that  their  foreign  agents  will  have  something 
of  importance  to  talk  about;  and,  as  we  said  before,  in  the 
matter  of  patent  protection  we  are  not  so  secure  in  retaining 
our  business  for  the  reason  that  when  you  design  a  new  ma- 
chine, or  an  attachment  for  same,  and  apply  for  a  patent  at 
once,  should  you  obtain  this  patent  in  what  you  would  call  a 
reasonable  time,  there  is  a  possible  chance  that  you  would  not 
be  in  shape  to  market  this  particular  tool,  or  attachment,  for 
perhaps  a  year  or  more  after  you  obtained  the  patent,  leaving 
you,  say,  but  two  years  in  which  to  work  the  business  before 
the  foreigner  could  steal  your  ideas;  and  it  is  not  always  the 
easiest  thing  in  the  world  to  add  new  ideas  to  your  product 
in  order  to  keep  up  with  anything  of  this  kind." 

14.  "It  would  seem  obvious  that  any  manufacturer  or 
dealer,  for  that  matter,  who  does  not  look  after  his  customers, 
whether  they  be  domestic  or  foreign,  is  bound  to  lose  them 
in  the  end,  and  an  effort  to  take  collective  action  in  some  way 
to  wake  up  sleepy  heads  to  their  own  interests  would  seem  to 
be  about  on  a  par  with  the  effect  of  the  labor  union  to  estab- 
lish a  minimum  wage;  that  is  to  say,  it  would  be  hard  on  the 
part  of  the  capable  to  drag  along  the  incapable.  We  believe 
the  cases  are  exactly  parallel. 

"It  may  not  be  uninteresting  to  state  our  own  position  with 
regard  to  trade,  and  when  we  say  trade,  we  mean  domestic 
and  foreign  both.  Our  position  is  just  this,  to  make  the  best 
machinery  we  know  how  to  make,  sell  it  at  a  profit  if  we  can, 
treat  our  customers  with  absolute  fairness,  whether  they  are 
at  home  or  abroad,  to  increase  our  capacity  so  as  to  keep  our 
deliveries  about  the  same  under  all  conditions  of  demand,  and 
all  of  this  without  the  slightest  regard  to  what  anybody  else 
does  or  how  he  does  it. 

"To  make  a  concrete  illustration  of  this,  we  may  say  that 
we  have  raised  our  price  only  5  per  cent  during  all  of  this  so- 
called  boom,  and  this  has  been  made  to  apply  to  all  of  our 
trade,  whether  domestic  or  foreign.  We  have  kept  our  de- 
liveries good  at  all  times.  We  are  making  deliveries  now 
from  five  weeks  to  ninety  days  from  date  of  receipt  of  order, 
according  to  the  size  of  the  machine  to  be  delivered. 

"With  especial  regard  to  foreign  trade  we  may  say  that  we 
have  our  foreign  agents  all  over  the  world.  Some  of  them 
have  been  with  us  eleven  years,  but  we  don't  suppose  they 
will  continue  selling  our  American  machines  one  moment 
after  they  can  deliver  machinery  made  in  their  own  countries 
that  is  just  as  good  and  just  as  cheap;  they  would  be  very 
foolish  if  they  did.  We  always  recommend  an  American  ma- 
chine to  an  American  if  he  inquires  of  us  about  it,  and  we 
cannot  see  that  it  is  any  crime  in  a  German,  or  Englishman, 
or  Frenchman  to  recommend  the  product  of  his  own  country 
as  often  as  he  has  an  opportunity. 

"The  only  way  we  can  see  to  hold  our  foreign  trade  and 
to  increase  it,  is  to  make  good  goods,  better  than  they  can  get 
anywhere  else,  make  them  for  less  money  than  anybody  else 
can  make  them  for,  and  to  deliver  them  promptly." 

15.  "When  the  writer  last  traveled  through  Europe,  he 
was  convinced  that  the  time  was  not  far  distant  when  the 
home  makers  would  be  able  to  supply  the  demand  for  all  the 
standard  tools.  This  condition,  however,  has  not  yet  arisen, 
but  it  would  seem  as  if  they  should  be  able  to  meet  American 
competition  in  this  respect.  Our  suggestion  would  be  that 
the  American  makers  study  the  requirements  of  the  market 
more  fully,  and  endeavor  to  supply  machines  which  will  be 
better  adapted  to  meet  these  conditions  than  their  regular 
product.  Moreover  it  would  seem  advisable  that  American 
makers  should  affiliate  themselves  with  selling  agents  who 
would  use  their  endeavors  to  further  the  selling  of  the  Ameri- 
can product,  and  who  would  not  use  their  connection  with 
American  firms  to  develop  the  manufacture  of  such  tools  at 
home.  Secondly,  it  is  desirable  that  American  manufacturers 
should  be  allied  with  concerns  who  can  and  will  carry  a  rea- 
sonable stock  of  machine  tools  for  immediate  delivery,  and 
who  would,  if  necessary,  be  prepared  to  carry  a  limited  sup- 
ply of  their  repair  parts  for  standard  machines. 

"During  prosperous  times  a  continued  effort  should  be  put 
forth  to  secure  European  business,  and  the  European  market 
should  receive  as  prompt  deliveries  as  the  home  market.  We 
also  think  that  every  manufacturer  should  insist  on  knowing 
to  whom  his  machines  are  sold,  in  order  that  he  may  be  able 
to  supply  repair  parts  promptly,  and  that  there  may  be  no  de- 
lay in  taking  up  matters  regarding  the  operation  and  care  of 
his  machine." 

16.  "The  most  successful  way  we  know  of  is  to  have  good 
American  mechanics  who  thoroughly  understand  the  machine 
tool  business,  and  also  posted  on  the  foreign  demands,  who 
can  speak  foreign  languages,  to  go  over  there  and  sell  our 
goods." 

17.  "During  the  past  ten  years  about  fifty  per  cent  of 
our  product  has  gone  abroad,  and  naturally  we  take  great 
interest  in  this  trade.     Under  the  present  conditions  we  could 
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of  course  sell  our  entire  output  in  tlie  foreign  marlsets.  but 
it  would  not  be  policy  for  us  to  do  so. 

"In  regard  to  the  price  question,  we  liave  studied  this  close- 
ly, and  we  think  this  question  will  be  an  important  one  in  the 
foreign  trade  when  business  drops  off  in  this  country.  We 
believe  as  you  do  that  there  should  be  some  systematic  effort 
on  the  part  of  tool  builders  in  this  country  to  meet  conditions 
for  the  future  as  regards  this  trade.  We  ourselves  are  gov- 
erned somewhat  by  the  action  of  our  competitors  at  the  pres- 
ent time.  We  have  always  tried  to  sell  to  the  foreign  trade 
at  as  low  a  price  as  possible,  with  a  fair  margin  of  profit,  not 
considering  the  condition  of  general  business.  We  think  this 
action  is  the  cause  of  our  success  with  the  foreign  trade." 

IS.  "Having  been  associated  for  over  twenty  years  with 
the  best  foreign  agents,  we  are  of  the  opinion  that  we  are 
better  represented  than  other  manufacturers  who  have  taken 
on  their  foreign  business  at  a  comparatively  recent  date.     Of 

course  the  annual  trips  made  in  the  past  by  Mr.  JI have 

kept  us  in  better  touch  than  we  could  possibly  be  by  corres- 
pondence. Our  past  experience  in  handling  foreign  trade  has 
taught  us  that  foreign  prices  cannot  be  raised  and  lowered 
the  way  they  are  in  this  country,  for  the  reason  that  most 
foreigners  are  suspicious  of  the  motive  that  prompted  the 
change,  and  they  think  if  you  raise  your  price  that  you  are 
trying  to  squeeze'  them,  or  that  you  don't  want  their  busi- 
ness; while  on  the  other  hand  if  you  lower  them  they  think 
you  intend  to  send  another  machine  than  the  one  you  bid  on. 
We  have  had  foreign  customers  refuse  to  accept  a  cut  of  a 
tool,  insisting  on  an  actual  photograph,  saying  that  cuts  could 
be  altered  and  photographs  could  not. 

"We  have  been  very  slow  about  changing  our  prices;  when 
changing,  we  have  done  so  only  for  the  best  of  reasons.  We 
have  also  shown  our  agents  that  they  are  getting  their  fair 
share  of  our  production,  and  that  while  they  are  not  getting 
all  they  would  like,  they  understand  that  there  is  no  discrim- 
ination made.  About  a  year  ago.  anticipating  sonifwhat  this 
present  boom,  we  looked  up  the  average  amount  of  business 
done  by  each  agent,  figured  out  our  probable  production  for 
the  next  year,  and  then  we  wrote  each  one  just  what  they 
had  sold,  what  we  could  do  and  what  they  could  expect,  with 
the  result  that  we  never  had  a  more  satisfactory  foreign  busi- 
ness than  we  have  to-day,  and  at  the  same  time  we  have  not 
injured  our  home  trade. 

"We  thoroughly  believe  in  foreign  trade,  as  it  has  helped 
us  out  at  times  when  other  manufacturers  were  slack;  but 
we  think  that  more  judgment  must  be  used  in  changing  prices, 
designs,  etc.,  than  in  handling  our  domestic  trade." 

19.  "It  appears  to  me  that  there  are  four  conditions  which 
will  lead  the  foreigner  to  buy  our  goods;  cheapness,  activity 
in  pushing  our  goods,  merit,  and  quality  of  workmanship.  We 
cannot  hope  to  beat  the  foreign  manufacturer  in  either  price 
or  in  activity  in  pushing  the  goods.  Our  hold  on  the  foreign 
trade,  then  depends,  in  my  opinion,  upon  quality  of  workman- 
ship and  merit  of  the  designs.  The  foreign  market  would  be 
small  for  the  manufacturer  who  has  not  original  designs  and 
very  high  workmanship  to  offer.  Of  course,  there  may  be 
times  when  the  foreign  work-shops  will  be  so  filled  with  orders 
that  the  United  States  will  catch  the  overflow.  This  was  the 
condition  prior  to  1900.  Since  then  the  foreign  trade  has  dis- 
appeared for  all  except  the  few  who  had  something  to  offer 
which  the  foreigner  could  not  get  at  home. 

"If  the  conditions  in  this  country  were  such  that  the  iiuy- 
ing  power  of  the  dollar  were  more  than  it  is  now,  we  might 
be  able  to  reduce  the  wages  of  our  men  without  depriving 
them  of  any  of  the  comforts  which  they  now  enjo.v,  but  so 
long  as  we  continue  to  support  artificial  prices  in  all  the  neces- 
saries of  life  by  a  prohibitive  tariff,  any  reduction  in  wages 
is  out  of  the  question." 

20.  "While  the  foreign  countries  are  working  hard  to  sup- 
ply their  own  domestic  demand,  the  reputation  of  our  ma- 
chine tools  is  such  that  we  can  command  a  higher  price  right 
in  their  own  country.  How  long  this  condition  of  affairs  will 
last  will  depend  upon  how  far  we  can  keep  ahead  of  them  in 
producing  a  superior  article.  The  only  way  that  we  can  main- 
tain possession  of  what  foreign  business  we  have,  is  through 
superior  quality  and  moderate  price.  Quality.  I  think  we 
need  have  no  fear  of.  Price  is  a  question  which,  at  the  pres- 
ent time,  seems  to  be  considerably  beyond  the  control  of  ma- 
chine tool  builders  in  this  country.  With  pig  iron  selling 
at  50  per  cent  more  than  it  did  a  year  ago.  and  labor  an 
average  of  1.5  per  cent  higher,  copper,  brass  and  bronze 
nearl.v  100  per  cent  higher  than  recently,  there  is  no  option 
left  to  the  machine  tool  builder  but  to  raise  his  price. 

"To  illustrate  this  point,  we  call  attention  to  one  size  of 
machine  tools  which  we  manufacture,  which  a  year  and  a  half 
ago  sold  for  about  $2,000.  We  have  raised  the  price  to  $2,500. 
and  the  result  is  that  our  customer  pays  25  per  cent  more 
for  the  tool;  our  agent  makes  21;  per  cent  more  and  we  make 
3  per  cent  less  profit  than  before  the  price  was  raised,  based 
on  the  former  selling  price  of  $2,000.  This  is  in  spite  of  all 
the  modern  ways  and  means  we  can  devise  for  reducing  the 
cost   of  manufacturing. 

"From  my  standpoint,  I  can  see  no  excuse  for  the  present 
high   price   of   raw   material   in   this   country,   excepting  that 


there  is  a  large  demand.     It  will  kill  the  goose  that  lays  the 
golden  egg  unless  relief  is  found,  and  that  quickly." 

The  suggestions  contained  in  these  letters,  and  our  own  ex- 
perience based  on  personal  investigation  in  Europe,  indicate 
the  following  points  as  most  important: 

1.  Frequent  visits  abroad  so  aS'  to  keep  in  close  personal 
touch  with  conditions  there. 

2.  The  same  care  and  attention  to  foreign  orders  as  to 
domestic. 

3.  Absolute  adherence  to  promises  of  delivery,  etc. 

4.  Care  in  carrying  out  shipping  directions. 

5.  Infrequent  changes  in  price. 

6.  Advancement  in  design,  and,  if  possible,  reduction  in 
cost  through  improved  methods  of  manufacture  or  otherwise. 

7.  Missionary  work  abroad  by  your  own  travelers,  if  your 
business  warrants  it. 

To  these  we  add  our  strong  opinion  that  free  raw  material 
is  absolutely  essential  to  preserve  our  foreign  trade  in  ma- 
chinery. 

*     *     * 

SHORT  POSTAGE  ON  FOREIGN  MAIL. 

Short  postage  on  letters  to  foreign  countries  is  a  serious 
matter  for  American  importers  and  others  who  would  estab- 
lish satisfactory  foreign  relations.  Many  complaints  are  made 
of  the  carelessness  of  American  correspondents  in  this  regard, 
and  although  apparently  a  trifling  matter,  it  is  one  of  those 
things  that  goes  a  long  way  toward  fixing  in  the  minds  of 
those  whom  we  would  please  the  opinion  that  our  business 
methods  are  quite  lax.  When  a  firm  is  carrying  on  an  exten- 
sive foreign  correspondence,  "postage  due"  may  be  a  considera- 
ble item,  for  when  a  letter  is  mailed  to  a  foreign  country  with 
insufficient  postage,  the  amount  due  is  doubled,  the  recipient 
being  obliged  to  pay  two  rates  and,  in  effect,  is  fined  for  the 
carelessness  of  one  who  perhaps  is  a  total  stranger  to  him, 
having  no  particular  claim  to  his  courtesy.  The  latest  com- 
plaint that  we  have  noted  in  the  U.  S.  Consular  reports  is  that 
of  Consul-General  Samuel  M.  Taylor,  Callao,  Peru,  in  which 
he  mentions  a  particularly  aggravating  incident.  A  Peruvian 
gentleman  received  from  a  business  man  in  the  United  States 
a  letter  short  of  postage,  but  the  letter  was  accepted  and  the 
postage  paid.  The  entire  subject  matter  concerned  the  inter- 
ests of  the  American,  being  a  letter  of  inquiry.  A  letter  con- 
taining valuable  information  was  sent  in  reply,  in  which  inci- 
dental reference  was  made  to  the  short  postage  that  the 
writer  had  to  pay.  His  American  correspondent  wrote  a  pro- 
fuse letter  of  thanks  and  apology,  assuring  him  that  such  an 
accident  would  not  happen  again,  but  the  letter  of  apology 
was  itself  short  of   postage! 


TO  DETERMINE  ACTUAL  PLANER  SPEED. 

The  following  is  taken  from  a  catalogue  describing  the  high- 
speed planers  made  by  B'ateman's  Machine  Tool  Company, 
Ltd.,  Leeds,  England:  "The  old  practice  of  judging  the  com- 
parative values  of  planing  machines,  by  comparing  their  speeds 
on  cut  and  return,  has  been  found  very  misleading.  This  is 
because  of  the  momentary  stoppage  of  the  table  at  each  end 
of  the  stroke  and  the  time  lost  before  full  speed  is  attained 
after  reversal.  In  some  machines  these  losses  are  very  con- 
siderable and  materially  reduce  the  productiveness  of  the  tool, 
and  if  such  machines  were  sped  up.  the  loss  on  reversal  would 
be  enormously  increased.  The  only  accurate  means  of  ascer- 
taining the  earning  capacity  of  a  planer  is  to  take  the  cycle 
time,  as  indicated  below. 

Time  of  cycle  =  time  of  1  cut  -+-  time  of  1  return. 

L  =:  length  of  stroke  in  feet. 

T  =  time  of  A'  cycles  in  seconds. 

y  =  number  of  cycles. 

21,  X  -Y  X  60 

Average    (or    earning)    speed  = 

T 

Thus  a  42-inch  by  14-foot  machine  completes  10  cycles  in 
3  minutes  56  seconds  (236  seconds)   when  on  a  14-foot  stroke. 

14  X  2  X  10  X  60 
Therefore,  the  average  speed  is • =  71  feet  per 


236 


minute." — American  Engineer. 


June,  1907. 
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CURRENT  EVENTS,  TECHNICAL  AND  MECHANICAL-LEADING  ARTICLES  OF  THE  MONTH. 


Water  wheel  units  of  12,000  horsepower  each  will,  says  the 
Engineering  Neivs,  be  used  to  drive  electric  generators  In  a 
power  transmission  plant  at  Vallecito,  on  the  Stanislaus 
River,  California.  The  water  units,  it  is  claimed,  are  the 
largest  thus  far  attempted.  The  water  will  be  transmitted 
to  San  Francisco  and  other  large  centers. 


The  United  States  Steel  Corporation  will  build  a  $6,000,000 
blast  furnace  plant  at  Duluth.  This  move  is  of  much  signifi- 
cance and  doubtless  will  have  a  great  influence  on  the  future 
of  Pittsburg  and  other  Eastern  plants  as  well.  The  tendency 
is  to  avoid  the  long  haul  of  raw  material,  and  to  transfer  the 
conversion  operations  to  as  near  the'  source  of  material  as 
possible. 


According  to  Railroad  Men,  the  Chicago  and  Northwestern 
Railway  has  decided  to  use  fuel  oil  instead  of  coal  on  all  its 
locomotives  in  the  Wyoming  district.  The  company  is  sink- 
ing wells  for  the  production  of  its  own  oil  in  oil  lands  near 
Casper,  Wyoming.  At  the  present  time  all  the  coal  used  on 
that  division  of  the  road  has  to  be  hauled  a  distance  of  900 
miles. 


At  the  steel  works  of  the  International  Harvester  Co.,  in 
South  Chicago,  an  exhaust  steam  turbine  of  the  Rateau  type 
has  recently  been  installed  by  the  Rateau  Steam  Generator 
Co.,  Chicago.  The  exhaust  steam  from  a  reversible  blooming 
mill  engine  is  utilized  for  the  turbine.  The  exhaust  from  the 
mill  engine  is  intermittent,  and  the  steam  is  therefore  taken 
through  a  regenerator.  It  is  understood  that  the  installation 
proves  that  in  the  exhaust  of  an  average  reversible  blooming 
mill  engine  there  is  power  available  to  furnish  from  1,000  to 
1..500  K.W. 


The  return  of  the  British  battleship  Dreadnaught  after  a 
cruise  of  10,000  miles  at  an  average  speed  of  17  knots  seems 
to  demonstrate  the  reliability  of  steam  turbines  for  battle- 
ships. The  Dreadnaught  is  the  first  battleship  provided  with 
steam  turbines,  and  for  this  reason  the  trial  cruise  has  been 
watched  with  great  interest  by  all  concerned  in  ship  building, 
as  well  naval  as  commercial.  While  there  doubtless  has  been 
a  great  deal  of  information  gained  during  this  trial  cruise,  it 
is  not  likely,  however,  that  much  information  of  value  will  be 
given  to  the  public,  in  view  of  the  policy  of  the  British  ad- 
miralty of  keeping  such  information  secret. 


A  concrete  building  in  Milwaukee  recently  went  through  an 
accidental  test  which  amply  exhibits  the  stability  of  such 
construction  when  properly  executed  with  good  materials. 
The  Engineering  Record  mentions  that  an  explosion  of  acety- 
lene of  such  violence  occurred  in  the  building  that  everybody 
within  was  either  killed  or  injured,  and  all  windows,  doors 
and  woodwork  were  blown  to  pieces.  An  examination  of  the 
structure  revealed  no  crack  or  blemish  anywhere  in  the  con- 
crete. As  the  effect  of  such  explosion  on  brick  and  timber 
buildings  has  proven  to  be  very  destructive,  it  makes  the 
showing  for  this  concrete  structure  all  the  more  creditable. 


Considerable  sensation  was  created  in  the  early  part  of  May 
by  the  published  announcement  that  Sir  William  Ramsay, 
Cambridge  University,  England,  had  communicated  to  the 
Johns  Hopkins  University,  Baltimore,  the  news  of  the  discov- 
ery of  a  synthetic  process  for  making  copper  from  the  ele- 
ments sodium,  lithium  and  potassium,  by  treating  them  with 
radium  vapor.  It  was  alleged  that  the  resulting  product  was 
copper  sulphate,  which,  of  course,  is  readily  "broken  down" 
into  copper.  As  might  be  expected,  Sir  William  immediately 
denied  the  alleged  discovery  in  positive  terms,  so  the  fond 
anticipation  of  those  who  would  smash  the  copper  trust  are 
not  likely  to  be  realized  immediately  from  this  source,  at 
least. 


Commenting  upon  the  projected  new  elevated  railroad 
across  Berlin.  Germany,  which  will  be  constructed  on  the  sus- 
pension principle,  the  Arcliiv  fiir  Post  und  Telegraphie  gives 
an  interesting  account  of  the  successful  railway  between  Bar- 
men, Elberfeld  and  Vohwinkle  in  Germany,  which  is  con- 
structed on  this  principle,  and  which  is  regarded  as  a  daring 
example  of  German  engineering  skill.  This  suspended  railway 
has  so  far  proven  to  be  one  of  the  safest  railways  in  the 
world,  since  no  passenger  has  ever  been  either  killed  or  injured. 
Over,  or  rather  under,  this  suspended  railway  414  trains  travel 
every  day,  carrying  in  a  year  more  than  12,000,000  passengers. 
Weather  conditions  do  not  Interfere  with  the  traffic,  and  the 
motion  is  singularly  agreeable  and  noiseless.  The  suspended 
railroad  across  Berlin  will  be  7%  miles  long  with  fifteen  sta- 
tions. This  distance  will  be  traversed  in  22  minutes,  includ- 
ing stops,  and  the  fai'e  will  be  a  trifle  less  than  four  cents. 


The  new  artificial  rubber,  called  "Zackingummi,"  to  which 
we  referred  in  our  engineering  review  in  the  March  issue, 
has,  according  to  Stockholms-Tidningen.  proven  to  stand  up 
well  to  the  tests  to  which  it  has  been  subjected.  The  results 
have  been  particularly  satisfactory  when  using  the  new  mate- 
rial for  automobile  tires.  At  the  present  time  more  than  a 
dozen  automobiles  and  motor  wagons  in  the  Swedish  capital 
are  provided  with  tires  of  this  kind,  and  the  users  have  found 
the  Zackingummi  stronger  than  ordinary  rubber  for  this 
purpose.  It  has  also  been  used  for  flexible  gas  pipes,  erasers, 
etc.,  and  proven  to  possess  all  the  qualities  of  the  natural 
product.  Large  factories  for  the  commercial  exploitation  of 
the  invention  are  to  be  built  this  summer.  The  price  of  the 
new  article  will  be  materially  less  than  that  of  rubber.  Pat- 
ents are  already  secured  in  the  Scandinavian  countries,  France 
and  Austria,  and  are  pending  in  all  other  civilized  countries. 


It  undoubtedly  will  surprise  many  to  hear  that  Benjamin 
Franklin  is  to  be  one  of  the  donors  to  a  trade  school  so  long 
after  his  death.  However,  a  trade  school  known  as  the  Frank- 
lin Union  is  to  be  built  in  Boston,  and  to  be  erected  and  main- 
tained by  the  fund  left  to  the  city  of  Boston  by  Benjamin 
Franklin,  which  fund  matured  and  became  available  for  use 
some  time  ago,  and  which  has  been  doubled  by  an  endowment 
from  Andrew  Carnegie.  The  proposed  school  will  be  four 
stories  high,  built  of  brick  and  stone.  In  the  basement  it  will 
contain  a  model  boiler  room,  a  steam  and  hydVaulic  labora- 
tory, an  electrical  laboratory,  an  automobile  laboratory,  and  a 
clay  modeling  room.  The  upper  floors  will  be  devoted  to 
chemical  and  physical  laboratories,  exhibitions  and  class 
rooms.  A  large  lecture  hall  and  library  will  also  be  provided. 
It  is  expected  that  the  school  will  be  used  mainly  for  evening 
work,  thus  affording  an  opportunity  for  young  men  employed 
during  the  day  to  obtain  a  technical  education  along  the  line 
desirtd. 


The  Valve  World  states  that  the  unusual  demand  for  struc- 
tural steel  in  San  Francisco  has  reached  far  beyond  the  bor- 
ders of  the  United  States,  and  that  owing  to  cheap  ocean 
freight  rates  Scottish  producers  of  steel  are  selling  structural 
steel  in  San  Francisco  in  competition  with  American  makers. 
Although  the  ocean  freight  rate  is  about  .|G.0O  per  ton,  the 
Scottish  steel  plants  are  able  to  place  the  finished  structural 
steel  in  California  at  the  same  price  as  that  at  which  Ameri- 
can steel  mills  are  willing  to  sell  theirs.  The  plane  which 
American  steel  manufacture  has  reached  undoubtedly  permits 
the  production  of  steel  to  be  carried  out  as  cheaply  as  steel 
can  be  manufactured  in  Scotland,  inasmuch  as  improved  ma- 
chinery and  modern  systems  and  appliances  in  almost  all  cases 
by  far  outweigh  the  difference  in  wages  paid  in  this  country 
and  abroad,  and  it  is  very  safe  to  say  that  if  it  were  not  for 
the  tariff,  our  gigantic  steel  interests  would  be  able  and  will- 
ing to  sell  iheir  product  far  below  the  prices  now  charged, 
without  suffering  from  being  unable  to  get  reasonable  returns 
on  the  capital  actually  invested  in  the  steel  business. 
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An  interesting  description  of  a  machine  for  making  weld- 
less  chain  by  the  rolling  process,  and  photographs  of  the 
product,  are  shown  in  the  Iron  Trade  Review.  April  4.  1907. 
The  Weldless  Chain  Co.  of  Chicago  is  in  possession  of  the 
patent  rights  of  the  machine,  which,  it  is  claimed,  produces 
a  chain  equivalent  to  a  forged  steel  chain.  The  chain  is 
made  directly  from  a  bar  of  steel  at  a  rate  of  3  feet  per  sec- 
ond, and  when  tested  at  the  United  States  Xavj-  Yard  a  ^s-inch 
chain  proved  to  be  able  to  stand  up  to  a  strain  of  7.330  pounds, 
which  performance,  although  the  test  piece  in  this  particular 
case  was  slightly  imperfect,  is  even  better  than  many  test 
records  of  welded  chain.  The  principle  of  operation  of  the 
machine  for  making  the  chain  depends  upon  the  simultaneous 
impression  of  four  dies  or  rollers  acting  at  right  angles  to  one 
another,  each  of  the  rollers  being  beveled  to  a  90-degree 
angle.  On  each  of  the  beveled  faces  four  endless  dies  are  cut, 
continuing  around  the  entire  circumference  of  the  rolls.  The 
chain  is  rolled  from  a  round  bar,  and  when  coming  out  from 
the  rolling  operation,  is  fully  finished,  with  the  exception  that 
it  has  fine  metal  webs  on  the  sides,  which  have  not  been 
fully  cut  off  during  the  forming  operation.  These  webs,  how- 
ever, are  easily  removed  by  putting  the  chain  through  a  tum- 
bler. In  finished  condition  the  chain  is  about  three  times  as 
long  as  the  original  bar. 


The  Industrial  Magazine  calls  attention  to  the  interesting 
fact  that  concrete  construction  is  not  so  new  as  many  persons 
suppose.  Although  it  is  comparatively  new  in  this  country, 
and  has  not  been  used  to  any  great  extent  during  the  last 
century  in  Europe,  still  concrete  construction  itself  has  been 
known  at  least  for  4.000  years  back  by  the  ancient  Egyptians 
and  Romans,  and  it  was  more  commonly  used  than  natural 
stone.  The  pyramids,  which  have  been  the  wonder  of  all  ages, 
are  covered  with  concrete.  The  Hebrews  also  knew  the  prop- 
erties of  this  material,  and  near  Jerusalem  there  are  aque- 
ducts and  bridges  of  concrete,  many  of  which  are  used  to-day. 
Nearly  all  of  these  are  in  better  condition  than  similar  struc- 
tures of  brick  which  have  been  built  during  the  past  half 
century.  There  are  concrete  buildings  in  Rome  which  are 
claimed  to  have  been  in  use  for  more  than  1.400  years.  In 
England  and  Ireland  there  are  concrete  castles  and  towers 
still  standing,  which  were  erected  during  the  Roman  inva- 
sion of  England  nearly  2,000  years  ago,  and  as  concrete  pos- 
sesses the  quality  of  becoming  harder  with  age,  these  con- 
structions to-day  are  more  solid  than  they  were  at  the  time 
when  they  were  built.  With  such  a  record  for  durability.  It 
is  no  wonder  that  modern  building  science  should  examine  the 
merits  of  this  building  material.  The  idea  of  reinforcing 
concrete  with  steel  evidently  belongs  to  our  age.  and  herein 
lies  a  great  development  in  concrete  work. 


The  experience  of  the  Italian  government  with  the  Valtel- 
lina  railroad  having  been  particularly  satisfactory,  a  new 
railroad  for  exclusively  electric  traffic.  S.5  miles  long,  is  to  be 
built  between  Genoa  and  llilan  at  a  cost  of  $47,000,000.  A 
report  from  Consul  J.  E.  Dunning  gives  some  particulars 
about  the  construction  and  operation  of  this  road.  The  com- 
plete line  will  have  19  tunnels,  the  most  important  of  which 
will  be  12  miles  long.  The  line  will  be  double  tracked,  and 
the  trains  hauled  by  electric  locomotives.  These  will  be  able 
to  operate  at  a  speed  of  54  miles  per  hour  on  gradients  of  0.8 
per  cent,  and  at  a  speed  of  80  miles  on  the  level.  The  pas- 
senger trains  will  be  composed  of  three  passenger  cars.  Ex- 
press trains  will  run  every  two  hours  from  4  o'clock  in  the 
morning  to  12  o'clock  at  night  and  make  only  one  stop. 
Local  trains  will  be  run  between  the  express  trains  so  that 
in  all  there  will  be  20  passenger  trains  per  day  in  eac5  di- 
rection. The  locomotives  for  the  freight  trains  will  be  cap- 
able of  pulling  30  freight  cars,  each  car  weighing  22  tons. 
These  trains  will  run  at  a  speed  of  20  miles  per  hour  on  in- 
clines, and  35  miles  per  hour  on  the  level.  There  will  be  no 
grade  crossings  on  the  route.  If  this  railroad,  when  com- 
pleted, proves  a  success  from  a  financial  point  of  view,  it  will 
have  demonstrated  beyond  doubt  that  electric  power  for  regu- 
lar railroad  operation  is  not  only  possible,  but  highly  desir- 
able. 


BRO'WN-BOVEBI  FLEXIBLE  SHAFT  COUPLINGS. 
The  JJeehunical  Engineer.  February  16.  1907. 
The  accompanying  cuts  show  an  improved  flexible  coupling 
manufactured  by  Messrs.  Brown,  Boveri  &  Co.,  Baden,  Switzer- 
land. In  the  upper  cut  A  and  B  represent  the  shafts  to  be  con- 
nected, and  31  and  A'  are  coupling  flanges  keyed  to  the  shafts. 
The  coupling  itself  consists  of  a  steel  cylinder  K.  which  has 
a  corrugated  or  undulated  shape  produced  bj-  turning  grooves 
alternately  on  the  outside  and  the  inside  surfaces.  There  are 
annular  enlargements  W  on  both  ends  of  this  corrugated  cy- 
linder which  receive  bolts  or  studs  S  connecting  the  cylinder 
on  both  sides  to  the  coupling  flanges  M  and  y.  The  lower  cut 
shows  a  modification  of  this  construction  in  which  the  cylin- 
drical connecting  body  is  composed  of  individual  flat  disks  R, 


Flexible  Shaft  Coupllii£:s. 

which  are  connected  to  each  other  by  distance  pieces  T  and 
bolts  r.  The  latter  are  so  arranged  that  connection  of  two 
following  disks  is  effected  alternately  at  the  exterior  and  the 
interior  of  the  coupling.  This  provides  for  the  necessary 
elasticity.  The  end  disks  are  secured  at  both  sides  to  the 
flanges  J/  and  JV.  When  using  the  solid  corrugated  form  the 
coupling  flanges  may.  if  preferable,  be  inserted  on  the  shafts 
in  the  reverse  way  from  that  shown  in  the  cut,  and  thus  a 
greater  length  of  corrugated  connecting  cylinder,  and  conse- 
quently more  resilient  coupling,  may  be  obtained  without 
altering  the  condition  of  the  shaft;  the  corrugated  cylinder 
in  this  case  encloses  the  whole  coupling. 


RESISTANCE  OF  WOOD  TO  SHOCK. 

Little  study  has  been  given  to  the  resistance  of  wood  to  the 

action  of  impact  loads,  such  as  result  when  a  locomotive  passes 

over   a   wooden   trestle.     The    Forest   Service   of   the   United 

States  Department  of  Agriculture  has  been  studying  the  sub- 

RESISTANCE  OF  WOOD  TO  SHOCK. 


X.\TuR.4L  Wood. 


Wood  Steamed 
Four  Hocks  .\t 
Twenty  Pounds. 


Static.      Impact.  I    Static.      Impact. 


Number  of  tests 

8 

8 

8 

8 

Annual  rings  per  inch 

7.5 

7.5 

6.5 

7.0 

Per  cent  of  moisture 

13.8 

13.1 

13.4 

13.1 

Specific  gravity 

0.558 

0.550 

0.546 

0.537 

Deflection  in  inches  at  elas- 

tic limit 

0.31 

0.67 

0.34 

0.67 

Fiber  stress  at  elastic  limit 

(pounds  per  square  inch) . 

6,496 

15,018 

6,380 

13,490 

Modulus  of  elasticity  (1.000 

pounds  per  square  inch)  . . 

2.061 

2,150 

1,829 

1,894 

Modulus  of  resilience  (inch 

pounds  per  square  inch) . . 

1.164 

5.88 

1.341 

5.36 

ject  at  the  timber-testing  station  at  Purdue  University,  Lafay- 
ette, Ind.,  and  finds  that  wood  is  more  elastic  under  impact 
than  under  gradually  applied  loads.  This  would  go  to  show 
the   wisdom   of   locomotive   engineers    in   taking  a   weakened 
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trestle  at  high  speed.  Air-dried  loblolly  pine  specimens,  both 
of  natural  and  steamed  wood,  2  by  2  inches  in  cross  section, 
were  tested  in  bending  on  a  34-inch  span  under  both  impact 
and  static  loadings.  The  moisture  content  was  approximately 
13  per  cent  of  the  dry  weight,  or  about  the  moisture  condi- 
tion of  air-dry  wood.  The  machine  and  methods  of  test  are 
described  in  Circular  3S  of  the  Forest  Service,  "Instructions 
to  Engineers  of  Timber  Tests."  The  maximum  deflection  un- 
der a  gradually  applied  load  was  1.2  inch,  and  the  deflection 
just  preceding  failure  under  impact  was  1.1  inch.  There  is, 
thus,  little  difference  between  the  ultimate  deflection  of  wood 
under  the  two  kinds  of  loading.  But  at  the  elastic  limit  the 
average  deflection  under  gradual  loading  was  0.33  inch,  while 
the  average  deflection  under  impact  loading  was  0.66  inch. 
Thus  this  wood  possesses  twice  the  elastic  strength  under 
impact  that  it  does  under  static  load.  The  detailed  tests  upon 
which  these  statements  are  based  are  presented  in  the  table 
on  the  preceding  page. 


TENSILE-COMPRESSION  STRESS  IN  REINFORCED 
CONCRETE. 
Times  Engineering  Swpplement,  February  "27,  1907. 
The  very  considerable  advantages  secured  by  embedding 
small  bars  or  sheets  of  steel  in  a  mass  of  concrete,  on  which 
are  based  the  various  systems  of  "ferro-concrete"  construc- 
tion, were  for  a  long  time  imperfectly  understood,  and  it  was 
not  until  it  had  been  demonstrated  by  careful  tests  that  rein- 
forced concrete  acquired  by  this  means  a  degree  of  tensional 
resistance  vastly  superior  in  all  cases  to  the  strength  of  either 
material  used  alone,  that  this  system  of  employing  concrete 
became  widely  appreciated.  The  above  properties  depend 
largely  upon  the  amount  of  adhesion  between  the  steel  surface 
and  the  concrete  incrustation,  and  inventors  have  displayed 
considerable  ingenuity  in  devising  means  for  corrugating  the 
steel  armoring,  in  order  to  improve  the  grip  or  hold  of  the 
concrete.  It  has  been  shown  that  in  all  positions  the  steel 
under  tension  tends  to  maintain  the  concrete  in  a  state  of 
compression,  and  as  the  tensile  strength  of  the  steel  enor- 
mously exceeds  that  of  the  concrete,  while  the  latter  exerts  its 
best  effects  under  compression,  both  materials  are  placed  in  a 
position  to  take  any  required  stress  under  the  most  favorable 
conditions  for  exerting  their  full  force.  The  knowledge  of 
the  actual  stresses  that  occur  in  ferro-concrete  is  not  yet 
complete,  though  important  facts  were  made  known  by  Con- 
sidgre  in  a  series  of  tests  conducted  with  prisms  of  concrete, 
some  of  which  were  formed  with  metal  cores  and  some  of 
concrete  alone.  He  was  able  to  show  that  in  the  case  of  the 
reinforced  concrete  the  expansion  was  much  less  than  in 
those  test  pieces  wholly  formed  of  cement,  and  he  was  thus 
able  to  estimate  the  enormous  strain  exerted  on  the  core  by 
the  surrounding  concrete,  which  must  necessarily  have  been 
under  compression,  while  the  steel  core,  in  order  to  resist 
expansion,  must  have  been  in  a  state  of  tension. 


SEEING  AND  PHOTOGRAPHING  INVISIBLE  PHENOMENA. 
The  possibility  of  studying  phenomena  visually,  which  by 
their  very  nature  are  invisible,  is  a  very  Interesting  develop- 
ment of  modern  science.  The  accompanying  half-tone  shows 
the  lines  of  induction  in  the  magnetic  field  of  a  Siemens  shut- 
tle-wound armature  in  two  positions.  Now,  of  course,  mag- 
netic action  is  totally  invisible,  and  the  photograph  is  not  a 
photograph  of  the  actual  lines  of  force,  but  of  an  entirely  dif- 
ferent medium  which  acts  in  an  analogous  manner.  This  view 
was  one  of  the  illustrations  of  a  paper  read  by  Dr.  H.  S.  Hele- 
Shaw  before  the  Junior  Institute  of  Engineers,  January  16, 
1907.  It  was  discovered  some  years  ago  by  this  versatile  in- 
vestigator and  his  collaborators  that  water  flowing  in  a  re- 
stricted channel  follows  certain  mathematical  laws  which 
also  apply  to  the  distribution  of  lines  of  force  in  a  magnetic 
field,  the  conduction  of  heat  and  the  flow  of  electricity.  After 
a  long  course  of  experiments  it  was  found  that  the  flow  be- 
tween thin  glass  plates  could  be  made  visible  by  the  admis- 
sion of  bubbles  of  air  which,  following  the  same  flow  lines  as 
the  water,  produced  light  and  dark  streaks  or  "color  bands" 
in  the  water.  The  Introduction  of  obstacles  gave  in  each 
case  a  characteristic  form  of  flow,  and  by  ingenious  arrange- 


ments a  great  variety  of  action  has  been  imitated  and  made 
visible.  In  all  cases  the  narrower  lines  show  areas  of  low 
pressure  and  high  velocity  and  the  broad  lines  show  areas 
of  high  pressure  and  low  velocity.  In  the  case  of  the  armature 
views  it  will  be  noted  that  the  lines  of  magnetic  force  flow 
freely  through  the  middle  solid  part  of  the  armature  connect- 
ing the  two  poles,  but  through  the  air  spaces  there  is  a  great 
increase  of  resistance,  this  being  indicated  by  the  broad  bands. 
The  change  in  effect  due  to  shifting  the  position  of  the  arma- 
ture is  illustrated  in  the  right  hand  view. 


Lines  of  Indue 

In  this  manner  the  magnetic  flux  in  tooth  core  armatures 
with  wide  and  narrow  air-gaps  has  been  investigated;  also  the 
effect  of  various  shaped  rudders  on  stream  lines  on  ocean 
vessels,  and  many  other  objects  of  analogous  nature.  In  the 
case  of  the  magnetic  flux  distribution  it  has  been  visually 
demonstrated  that  a  very  narrow  air-gap  is  not  desirable,  and 
the  same  conclusion  has  been  reached  by  the  manufacturers 
of  electrical  apparatus.  At  one  time  it  was  supposed  that  the 
narrower  the  air-gap  the  better  the  efliciency,  but  such  has 
been  shown  by  practice  and  theory  not  to  be  the  case. 


DEVELOPMENT  OF  THE  MACHINE  TOOL  INDUSTRY. 
Bulletin  07,  Department  of  Commerce  and  Labor. 
The  census  of  metal-working  machinery,  1905,  prepared  by 
Mr.  Fred.  J.  Miller,  expert  special  agent,  gives  an  interesting 
account  of  the  development,  and  a  comprehensive  and  con- 
densed idea  of  the  status  and  possibilities  of  American  ma- 
chine tool  manufacture. 

American  Tools  in  Foreign  Markets. 
There  is  hardly  any  manufacturing  center  in  the  world 
where  there  are  not  factories  which  are  wholly  or  partly 
equipped  with  American  built  machinery.  It  is  largely 
through  the  use  of  highly  specialized  methods  of  manufacture 
that  American  makers  have  been  and  are  able  to  compete  with 
the  products  of  European  shops.  Whatever  the  cause  under- 
lying the  superiority  of  American  machinery,  whether  higher 
grade  of  labor,  greater  incentive  for  machinists  to  suggest  Im- 
provements on  the  machines  they  use,  or  the  fact  that  many 
machinists  have  become  manufacturers,  or  for  all  these  rea- 
sons combined,  the  fact  remains  that  American  tools  are  used 
extensively  in  foreign  countries,  and  their  value  recognized. 
One  of  the  greatest  obstacles  to  the  growth  of  the  foreign 
trade  in  machine  tools  has  been  the  difficulty  of  adjusting 
American  tools  to  European  shop  methods,  or  making  the 
European  mechanic  used  to  the  American  tools.  The  influ- 
ence of  one  upon  the  other  is  seen  in  the  modiflcation  of 
American  machinery  to  meet  European  demands,  and  the 
gradual  change  in  European  shop  methods  to  meet  the  require- 
ments of  American  machine  tools. 

Specialization  in  Manufacture. 
The  most  important  feature  of  the  development  of  the  ma- 
chine tool  industry  is  the  specialization  in  manufacture  that 
has  taken  place  in  recent  years.    This  specialization  has  grown 
to  such  an  extent  that  there  is  at  present  not  a  single  estab- 
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llshment  in  the  United  States  in  wtiich  a  complete  line  of 
metal-working  machinery  is  constructed.  In  this  practice 
American  builders  have  pursued  a  policy  widely  different  from 
that  of  foreign  builders  who  usually  are  ready  to  undertake 
the  manufacture  of  any  machinery  required  by  a  customer. 
The  tendency  in  the  United  States  is  toward  still  greater 
specialization,  and  there  are  indications  in  Great  Britain  and 
on  the  continent  that  this  plan  will  be  adopted  there  also.  The 
progressiveness  of  American  machine  manufacturers  to  under- 
take to  build  new  and  specialized  machinery,  however,  is 
shown  in  their  readiness  and  ability  to  manufacture  special 
machinery  for  the  bicycle  and  automobile  industries. 

High-speed  Steel. 
The  invention  of  high-speed  steel  has  had  a  most  remark- 
able effect  upon  the  development  of  metal-working  machinery. 
The  adoption  of  this  steel  has  led  to  important  modifications 
In  certain  metal-working  machines,  especially  in  lathes  for 
heavy  work.  One  of  these  modifications  has  been  the  re- 
designing of  the  driving  mechanism  of  the  lathe  to  make  it 
capable  of  enduring  the  stress  of  the  greatly  increased  speeds. 
Another  modification  has  resulted  from  the  fact  that  sys- 
tematic tests,  made  to  show  just  how  fast  a  heavy  cut  could 
be  taken,  have  led  to  a  change  of  ideas  as  to  what  constitutes 
a  heavy  cut,  and  to  a  demand  on  the  part  of  machine  tool 
users  for  machines  that  will  not  only  endure  the  higher  speeds 
called  for  by  the  new  steels,  but  will  carry  heavier  cuts  than 
formerly  thought  practicable.  The  use  of  high-speed  steels 
has  resulted  in  a  considerable  reduction  of  the  cost  of  remov- 
ing surplus  metal,  particularly  from  forgings.  This  has  led  to 
some  misunderstanding  as  to  the  total  net  effect  of  the  use  of 
high-speed  steel,  the  fact  having  been  overlooked  that  in  the 
construction  of  many  kinds  of  machinery  the  chief  item  of 
expense  is  not  the  cost  of  taking  heavy  cuts,  but  the  cost  of 
the  finishing  process  which  involves  the  taking  of  light  cuts, 
careful  gaging,  grinding,  hand-scraping  and  other  operations 
performed  by  skilled  men.  The  cost  of  the  finishing  processes 
has  been  reduced  but  little  by  the  use  of  high-speed  steel,  and 
in  many  cases  they  constitute  the  principal  item  of  cost. 

Speed  Adjustment. 

The  use  of  high-speed  steel  has  led  to  a  much  closer  scru- 
tiny of  the  feeds  and  speeds,  and  has  thus  greatly  stimulated 
the  development  of  speed-changing  devices.  Within  the  past 
five  years  there  has  come  the  development  of  a  number  of 
devices  by  means  of  which  the  operator,  by  merely  shifting  a 
lever,  alters  the  speed  without  stopping  the  machine  or  shift- 
ing the  driving  belt  from  one  to  another  position  upon  the 
pulleys,  and  without  changing  the  speed  of  the  driving  belt 
itself.  Some  of  the  geared  head  developments  are  capable  of 
imparting  to  the  W'ork  not  only  a  greater  total  range  of  speeds, 
but  the  changes  from  a  given  rate  to  the  next  higher  or  the 
next  lower  are  by  much  finer  gradations.  Electricity  has 
played  an  important  part  in  the  development  of  speed-chang- 
ing devices.  Many  machine  tools  are  driven  by  direct-con- 
nected motors,  the  motors  in  some  being  incorporated  as  an 
integral  part  of  the  design,  while  in  others  they  are  merely 
attachments.  The  motors  themselves  are  arranged  to  run  at 
varying  speeds,  and  additional  speed  variation  Is  obtained  by 
gears  manipulated  by  shifting  levers. 
Portable  Tools. 

The  five  years  included  in  the  census  have  seen  a  greater 
development  in  portable  tools  than  any  previous  five-year 
period.  These  tools  are  portable  in  the  sense  that  traveling 
cranes  may  pick  them  up  and  carry  them  where  they  are 
wanted.  Instead  of  being  constructed  of  such  size  and  power 
as  to  enable  them  to  take  large  castings  or  forgings  within 
themselves,  they  are  designed  only  to  hold,  direct  and  drive 
the  cutting  tools,  the  work  to  be  operated  upon  being  held 
stationary  upon  fioor-plates.  These  portable  tools  are  driven 
mostly  by  electric  motors,  and  a  number  of  machines  may  be 
used  simultaneously  upon  one  casting,  so  that  boring,  drilling, 
slotting,  milling,  key-seating,  for  instance,  may  all  be  done  at 
one  time,  each  operation  being  independent  of  the  others.  One 
of  the  latest  and  most  interesting  features  of  such  work  is  the 
practice  of  setting  in  position  both  the  work  and  the  tools  by 
means  of  a  transit,  similar  to  that  employed  bv  civil  engineers 


in  surveying,  but  made  with  considerably  greater  refinement. 
This  enables  the  attainment  of  a  high  degree  of  accuracy 
where  the  allowable  limits  are  stated  in  thousandths  of  an 
inch.  These  methods  in  turn  have  raised  the  standard  of 
accuracy,  so  that  in  large  electric  generators  and  similar 
heavy  work  a  degree  of  accuracy  is  now  attained  that  would 
have  been  impracticable  a  few  years  ago. 

Automatic  Machinery. 

Machines  originally  designed  for  making  screws,  but  more 
recently  employed  for  making  a  multitude  of  small  machine 
parts  and  other  articles,  and  known  to  the  trade  as  automatic 
screw  machines,  have  been  considerably  developed  during  the 
period  covered  by  this  report.  These  machines  now  handle 
steel  bars  up  to  6  inches  in  diameter  and  are  used  for  an  end- 
less variety  of  small  parts.  A  better  name  for  such  machines 
would  be  automatic  turret  lathes,  as  their  present  function  is 
not  merely  to  make  screws,  but  also  to  do  lathe  work.  An 
important  addition  to  the  automatic  screw  machine  is  the 
magazine  attachment  by  means  of  which  castings  or  small 
forgings  are  fed  successively  to  the  machine.  The  variety  of 
automatics  known  as  the  multiple-spindle  automatic  has,  In 
particular,  been  greatly  developed.  In  this  machine  there  are 
now  as  many  as  five  spindles,  each  holding  and  driving  a 
separate  bar  of  stock  to  which  the  cutting  tools  are  presented 
simultaneously  for  action.  This  means  that  a  piece  of  work 
made  by  as  many  as  five  distinct  operations  may  be  completed 
on  this  machine  in  the  time  required  for  performing  the 
longest  operation,  because  the  tools  used  for  performing  the 
four  shorter  ones  complete  these  before  the  operation  requir- 
ing the  longest  time  is  done.  In  another  machine  of  the 
automatic  class  which  is  still  in  the  process  of  development, 
compressed  air  is  used  for  moving  the  various  parts  of  the 
machine  in  order  to  present  the  tools  consecutively  to  the 
work  and  for  the  motions  necessary  for  cutting  operations. 
The  extreme  speed  of  action  of  air,  as  compared  with  the 
mechanisms  ordinarily  employed  for  this  purpose,  enables  the 
motions  usually  designated  as  idle  motions  to  be  made  much 
more  quickly  than  is  otherwise  possible,  and  thus  the  time 
consumed  in  the  withdrawal  of  one  tool  and  the  presentation 
of  another  is  greatly  reduced.  Such  improvements  as  these, 
however,  do  not  materially  reduce  the  labor  cost  of  producing 
the  work,  but  they  reduce  the  cost  by  giving  a  greater  product 
with  a  given  investment  in  machinery  and  tool  equipment  and 
within  a  given  area  of  floor  space  occupied.  This  reduction 
forms  in  many  cases  a  considerable  proportion  of  the  total 
cost. 

Compressed  air  seems  likely  to  be  used  very  extensively  as 
machine  tools  are  developed.  The  facility  and  rapidity  with 
which  it  can  be  conveyed  and  its  small  mass  make  it  well 
adapted  for  use  in  metal-working  machinery.  In  cases  where 
its  extreme  rapidity  needs  checking,  a  check  is  applied  by  the 
use  of  a  body  of  water  or  oil  which  is  forced  by  the  air 
pressure  through  a  restricted  opening,  and  which  in  turn  acts 
upon  the  mechanism  to  be  moved.  The  liquid,  by  resisting 
sudden  changes  in  its  rate  of  flow,  regulates  the  speed  of  the 
motion. 

Grinding  Processes. 

The  process  of  grinding,  which  was  formerly  applied  only 
to  parts  to  be  finished  true  to  size,  when  such  parts  were 
made  of  steel  and  hardened,  has  of  recent  years  been  de- 
veloped and  applied  much  more  widely  than  before.  It  is  now 
used  tor  finishing  cylindrical  parts  of  all  kinds.  Marvelous 
results  in  grinding  have  been  obtained  by  applying  great 
power  to  driving  a  relatively  large  and  heavy  abrasive  wheel 
which  at  every  turn  is  made  to  sweep  over  the  work  the 
full  width  of  the  wheel.  For  instance,  in  refinishlug  locomo- 
tive piston  rods  that  have  become  badly  worn,  a  special  grind- 
ing machine  of  this  kind  does  the  work  more  quickly,  and  at 
the  same  time  with  greater  precision,  than  possible  by  any 
former  methods. 

Interchangeable  Manufacture. 
As  a  result  of  the  specialization  in  machine  tool  manufac- 
turing, interchangeability  has  become  an  adopted  policy.    The 
extent  to  which  this  plan  is  used  In  a  given  shop  depends,  of 
course,   mainly   on   the   number   of  identical   machines   to   be 


June,  1907. 


MACHINERY. 


563 


built  at  one  time.  On  account  of  tlie  different  conditions  in 
different  shops  in  regard  to  the  mass  of  production  a  great 
difference  in  practice  exists.  For  instance,  shops  building 
large  lathes  in  small  numbers,  for  which  tools  and  fixtures 
are  more  costly,  soon  reach  a  point  at  which  the  proportionate 
cost  of  tools  becomes  prohibitive,  and  in  such  cases  it  does 
not  involve  any  saving  to  build  on  the  interchangeable  plan. 
However,  interchangeable  manufacture  in  the  production  of 
metal-working  machinery  is  one  of  the  most  prominent,  im- 
portant and  interesting  features  of  the  business  as  now  carried 
on.  Even  some  of  the  very  largest  machines  which  a  few 
years  ago  were  built  one  at  a  time,  and  only  to  order,  are  now 
manufactured  in  considerable  numbers  by  the  aid  of  special 
tools  and  fixtures,  and  many,  if  not  all,  have  their  parts  in- 
terchangeable. 


TOBSIOMETERS  AS  APPLIED  TO  THE  MEASUREMENT  OF 
POWER  IN  MARINE  TURBINES. 

Archibald  Denny,  in  Mechanical  Emjiiieer,  April  6,  1907. 
The  writer,  in  this  article,  describes  the  difficulty  met  with 
in  measuring  the  horsepower  delivered  by  the  steam  turbine. 
The  approved  method  of  gaging  the  power  delivered  by  re- 
ciprocating engines  ife  by  computing  it  from  indicator  cards. 
This  is  manifestly  impossible  with  the  turbine.  In  small 
machines  the  power  may  be  absorbed  by  the  prony  brake  or 
some  equivalent  mechanism,  and  thus  weighed;  in  direct- 
connected  electrical  units  the  power  output  may  be  calculated 
from  the  readings  of  the  voltmeters  and  ammeters.  In  larger 
machines,  however,  and  particularly  in  the  case  of  the  ma- 
rine turbine,  none  of  these  plans  work.  The  engineers  con- 
nected with  the  writer's  firm  finally  hit  upon  the  plan  of 
using  the  angular  flexure  of  the  shaft,  as  measured  between 


WITH  SCALE  -^      BECEIV_. 

Torsiometer  Applied  to  the  Measurement  of  Turbine  Power. 

two  definite  points  in  its  length,  as  a  measure  of  the  torque 
transmitted.  Knowing  the  torque  and  the  revolutions  per 
minute,  the  horsepower  could  be  obtained  directly. 

The  cut  above  shows  the  first  practical  solution.  Two 
gun-metal  wheels  A  and  B  were  fastened  to  the  shaft  at  a 
definite  and  known  distance  apart,  the  distance  being  as  great 
as  possible.  On  each  wheel  a  permanent  magnet,  with  a 
sharp  chisel-shaped  edge,  was  fixed  radially  at  the  periphery 
of  the  wheel,  and  with  the  sharp  edge  parallel  to  the  shaft. 
At  one  end  a  soft  iron  electro-magnet  C  wound  with  fine  wire, 
similarly  chisel-shaped,  was  fixed,  so  that  the  moving  magnet 
passed  directly  over  the  electromagnet  once  in  each  revolu- 
tion. At  the  other  end  a  similar  electro-magnet  D  was 
mounted  on  a  threaded  sector,  and  wires  fnom  these  electro- 
magnets were  led  to  a  differentially-wound  telephone  receiver. 
If  the  shaft  revolved  without  transmitting  power,  the  per- 
manent magnets  passed  these  electro-magnets  simultaneously, 
and  currents  of  electricity  generated  in  each  coil  passed 
through  the  telephone  receiver,  but  the  currents  being  equal 
and  opposite  no  sound  was  heard.  When  the  shaft  trans- 
mitted power,  the  permanent  magnets  passed  the  electro- 
magnets at  different  times,  and  hence  a  sound  was  heard  in 
the  receiver.  By  turning  the  hand-wheel  shown  in  the  dia- 
gram, a  new  position  of  silence  could  be  obtained,  when  it 
was  evident  that  the  two  permanent  magnets  were  again 
passing  the  electro-magnets  simultaneously,  and  the  amount 
of  torque  could  be  ascertained  from  the  reading  of  the  sector 
screw. 

A  later  development  of  this  idea  was  devised  which  allowed 
the  measurements  to  be  taken  in  a  quiet  cabin  in  any  part 
of  the  ship  instead  of  necessitating  the  operator's  presence  in 
the  more  or  less  noisy  tunnel  shaft,  where  there  was  some 


possibility  of  error  in  interpreting  the  sounds  in  the  tele- 
phone receiver.  This  method  retains  the  chisel-shaped  mag- 
nets, but  replaces  the  electro-magnets  with  a  pair  of  specially 
wound  "inductors"  under  each  wheel,  these  inductors  being 
so  arranged  as  to  permit  different  portions  of  their  arcs  to 
be  active,  giving  thus  the  equivalent  of  shifting  the  electro- 
magnet D  by  the  hand-wheel.  This  shifting  of  the  active 
portion  of  the  inductor  is  done  by  switches  in  the  operating 
room,  and  does  not  require  the  presence  of  the  operator  in 
the  tunnel. 

The  original  solution  of  the  problem,  earlier  than  that 
shown  In  the  cut,  was  by  the  obvious  method  of  using  on 
the  disks  contact  points,  which  struck  a  fixed  point  in  place 
of  electro-magnet  C,  and  an  adjustable  magnet  point  in  place 
of  electro-magnet  D.  As  each  contact  came  around,  the  circuit 
was  closed,  and  a  sharp  click  was  heard  in  the  telephone  re- 
ceiver. When  the  hand-wheel  was  so  adjusted  that  the  clicks 
were  simultaneous,  the  amount  of  distortion  would  be  read 
from  the  graduated  disk.  While  this  worked  very  well  on 
the  factory  line  shaft  where  it  was  first  tried,  at  a  speed  of 
about  120  revolutions  per  minute,  it  failed  to  be  of  any  use 
in  taking  measurements  on  the  side  shafts  of  the  "Queen 
Alexandra,"  where  the  speed  was  over  700  revolutions  per 
minute.  Under  these  circumstances  no  certain  sound  could 
be  obtained.  It  was  impossible  to  be  quite  sure  of  the  exact 
point  at  which  the  make  and  break  took  place,  so  that  the 
apparatus  was  useless. 

The  testing  of  the  shaft  to  get  the  torsion  scale,  previous  to 
its  being  fitted  on  board,  is  done  by  fixing  rigidly  one  end  of 
the  length  of  the  shaft  to  be  used  for  the  trials,  and  at  the 
other  end  fitting  a  lever;  this  is  loaded  with  weights  so  as  to 
get  the  scale  or  torsion  moment.  For  turbine  shafts,  which 
are  small  in  diameter  as  a  rule,  this  is  not  a  serious  opera- 
tion; nor,  indeed,  have  we  found  it  so  even  for  larger  ordinary 
twin-screw  shafts,  although,  of  course,  the  weights  used  have 
to  be  much  greater.  We  have  tested  all  the  shafts  for  the 
turbines  and  other  vessels  on  which  we  have  used  these  in- 
struments, and  we  find  that  the  torsion  is  given  very  closely 
by  the  following  formula: 

W  RL 
0°  = 

Ed* 
where 

e"  =:  angle  of  torsion  in  degrees. 
W  fl  =  foot-pounds  turning  moment. 
Iy  =  length  of  shaft  In  feet. 
(J=diameter  of  shaft   in   inches. 
£■=  coefficient. 
K  may  be  taken  at  140  for  mild  steel  shafts  where  there  are 
no  couplings,  or,  if  there  be  any,  by  deducting  their  length 
from  the  length  of  shaft  twisted;  that  is,  we  assume  that  the 
couplings  do  not  twist.     It  is,  of  course,  better  to  test  each 
shaft   independently,   but   the   error   would   not   be   great   by 
using  the  formula,  probably  not  1  per  cent  either  way. 


MATERIALS  AND  CONSTRUCTION  OP  PUMPS  FOR  USE 

■WITH  VARIOUS  LIQUIDS. 

B.  Bjorling,  Engineering  Rerieic,  April,  1907. 

When   purchasing   a   pump   there   are   many   things   that 

must  be  considered,  as,  for  instance,  the  quantity  of  liquid  to 

be  pumped,  its  nature  and  chemical  properties,  and  whether  the 

liquid  is  clean  or  contaminated  with  sand,  mud.  or  any  other 

impurities   of   this   class   that   will   wear   a   pump    piston   or 

plunger  very  quickly.     For  these  reasons,  to  decide  what  class 

of  pump  and  of  what  material  the  pump  should  be  made,  also 

what  class  of  valves  and  what  material  they  should  be  made 

of,  are  the  most  important  considerations. 

Materials  and  Design  of  Pumps  for  Various  Liquids. 

Tar  and  Ammoniacal  Liquor. — All  parts  coming  in  contact 
with  the  liquid  must  be  of  cast  iron. 

Sewage. — Cast  iron  as  a  rule  should  be  exclusively  used. 

Vinegar. — Gun  metal  or  phosphor  bronze  should  be  used. 
If  the  vinegar  is  extra  strong,  antimony  should  be  used  as  an 
alloy  with  lead. 

Acids. — For  strong  acids,  single  acting  plunger  pumps  made 
of  earthenware,  stoneware,  gla,ss,  futta-percha,  or  cast  iron 
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lined  with  gutta-percha  are  necessary.  For  these  pumps,  all 
the  paclving  in  boxes  and  gaskets  should  be  made  with  asbestos. 
A  good  construction  is  to  make  the  barrels  of  the  best  glass, 
bored  and  polished  true  and  parallel.  The  top  and  bottom 
chamber  are  made  of  lead  or  an  alloy  of  lead  and  antimony. 
This  construction  is  advisable  also  for  alkaline  fluids.  Double 
acting  air  pumps  operating  by  displacement  may  also  be  used. 

Peer. — Bucket  pumps  or  wing  pumps  made  of  gun  metal  may 
be  used. 

Benzine,  Benzole  and  Creosote. — Double-acting  piston  pumps 
of  cast  iron  may  be  used,  with  working  barrels  made  of  gun 
metal  for  small  pumps,  and  cast  iron  lined  with  gun  metal  for 
large  pumps,  the  pump  rods  to  be  of  Delta  metal. 

Bleaching  Liqvids. — Use  triple  barrel  bucket  pumps  of  cast 
iron,  with  gun-metal  lined  bearings. 

Dyes. — Double-acting  piston  pumps  of  materials  depending 
on  the  chemical  properties  of  dye  to  be  pumped. 

Milk  of  Lime. — Pumps  of  any  type  made  entirely  of  gun- 
metal. 

Xaphtha. — Pumps  of  any  type  made  of  cast  iron  throughout. 

Tegetaile  Oils. — Gun  metal  should  be  used. 

Petroleum,  and  Similar  Mineral  Oils. — Cast  iron  must  be 
used. 

Salt  Water. — Any  type  of  pump,  but  all  parts  must  be  made 
of  gun-metal.  A  good  alloy  is  as  follows:  copper,  8  parts;  tin, 
10  parts;   zinc.  2  parts. 

Sugar  Solution  and  Treacle. — Use  double-acting  piston  pumps 
or  single,  double  or  triple  barrel  plunger  pumps,  all  parts  be- 
ing made  of  gun  metal.  Semi-rotary  or  wing  pumps  may  also 
be  used. 

Wine. — Same  as  for  sugar. 

Hydrochloric  Acids. — Parts  must  be  made  of  Hargreave  and 
Robinson's  patent  white  metal,  or  the  following  alloy:  lead,  1 
pound;  tin,  1  ounce;  antimony,  1  ounce.  These  three  metals 
must  be  quickly  and  intimately  mixed  just  before  casting. 

Materials  and  Design  of  Valves  for  Pumps  Handling- 
Various  Liquids. 

Ammoniacal  Liquor. — Valves  should  be  of  the  miter  type, 
made  of  cast  iron,  or  mechanically  moved  piston  valves;  slide 
valves  may  be  used,  but  they  are  not  as  good. 

Anthracite  Oil. — Same  as  for  ammoniacal  liquor. 

Benzine,  Benzole  and  Bilge  Water. — Miter  valves  of  gun- 
metal.  If  the  height  of  lift  is  small,  gun-metal  balls  may  be 
used. 

Beer  and  General  Breicery  Use. — Any  type  of  valve  will  do. 
though  clack  valves  are  sluggish  in  their  actions,  allowing 
considerable  slip.     The  valves  should  be  made  of  gun-metal. 

Creosote. — Cast  malleable  clack  or  miter  valves  should  be 
used. 

Gelatinous  Fluids. — If  not  containing  acids,  gun-metal  clack 
valves  should  be  used.  If  acid  is  present,  a  large  proportion 
of  lead  should  be  used  in  the  gun-metal  alloy. 

Glutinous  Fluids. — If  of  thick  consistency,  mechanically 
moved  piston  valves,  cast  iron  clack  valves,  or  ball  valves  will 
answer  nicely.  If  the  fluid  is  thin,  cast  malleable  miter 
valves  may  be  used. 

Hot  Water. — Gun  metal  valves  of  the  miter  type  are  best. 

Warm  Water. — India  rubber  disk  valves,  specially  prepared, 
or  vulcanized  fiber  manufactured  for  the  purpose. 

Milk  of  Lime. — Gun-metal  clack  or  ball  valves. 

Xaphtha. — Cast  iron  or  cast  malleable  iron  miter  valves;  the 
latter  are  the  best. 

Vegetable  Oil. — Gun-metal  miter  or  clack  valves. 

Paper  Pulp. — Cast  iron  ball  valves  are  best  and  cheapest. 
India  rubber  has  been  recommended,  but  it  is  expensive  and 
wears  out  quickly. 

Treacle  and  Sugar  Solution. — Clack  valves  or  mechanically 
moved  piston  valves  of  gun-metal. 

Tan  Liquor. — Gun-metal  bell  or  clack  valves.  The  alloy  must 
possess  a  great  proportion  of  lead  to  be  immune  from  the 
tannic   acid    contained   in    the    liquor. 

Tar. — Pumps  for  this  substance  are  best  fitted  with  me- 
chanically operated  piston  valves,  or  miter  valves  made  of 
cast  malleable  Iron. 

It  is  important  to  know  that  where  the  valve  is  of  metal, 
both  the  surfaces  in  contact  on  the  valve  and  seat  must  be 


made  of  the  same  material,  whether  it  is  a  pure  metal  or  an 
alloy,  otherwise  an  electrolytic  action  will  take  place  which 
will  eat  away  the  metal.  Miter  valves  and  others  with  per- 
pendicular lift  should  have  all  the  ribs  and  guides  placed  at 
an  incline  from  the  perpendicular,  so  that  water  in  passing 
through  will  give  the  valve  a  gradual  circular  motion,  tending 
to  keep  the  beat  perfect  and  prevent  the  formation  of  grooves. 
An  inclination  of  V2  inch  in  6  inches  is  enough  for  small 
valves,  increasing  to  2}.2  inches  per  foot  for  the  largest  sizes. 


THE  DIARY  OF  A  MACHINIST  IN  1760. 
Alonzo  G.  Collins  in  Power,  April,  1907. 

After  describing  a  holiday  jaunt  of  a  party  of  engineers 
through  the  old  coal  and  iron  districts  of  England  in  search 
of  samples  of  the  engineering  works  of  Xewcomen  or  Watt, 
the  writer  tells  of  the  finding  of  an  old  atmospheric  engine 
in  a  rough,  thicket-grown  field  on  property  belonging  to  the 
Earl  of  Stamford  and  Warrington.  A  sketch  of  the  engine  is 
shown  below. 

The  cylinder  is  of  cast-iron,  twenty-seven  inches  in  diam- 
eter, and  about  six  feet  stroke.  Steam  entered  at  the  bottom 
of  the  cylinder,  and  after  the  induction  valve  had  been  closed 
the  steam  in  the  cylinder  was  condensed  by  a  jet  of  water 
injected  into  it,  thus  forming  a  vacuum  under  the  piston,  when 
the  atmospheric  pressure  on  the  top  of  the  piston  forced  it 
down;  on  the  induction  valve  being  again  opened,  the  con- 
densed steam  and  injection  water  were  blown  out  by  the 
entering  steam. 


old  Atmospheric  Engine  from  1760. 

It  must  be  understood  that  the  pump  end  of  the  lever,  due 
to  the  weight  of  the  pump-rod,  is  heavier  than  the  steam  end. 
This  is  made  purposely  so,  as  owing  to  the  flexible  connec- 
tion, the  steam  pressure  cannot  raise  the  steam  end  of  the 
beam,  the  only -purpose  of  the  steam  being  to  assist,  by  its 
condensation,  in  forming  a  vacuum  under  the  piston.  All  of 
the  work  is  done  by  the  pressure  of  the  atmosphere  on  the 
upper  face  of  the  piston,  and  as  one  or  two  pounds  of  steam 
pressure  was  ample  for  this  purpose,  and  was  as  much  as 
was  usually  carried,  the  excessive  lead  given  the  steam  valve 
by  the  valve  gear  shown  was  not  detrimental.  On  the  up- 
stroke of  the  piston  it  was  absolutely  necessary  to  permit  the 
vacuum  to  be  formed  before  the  piston  reached  its  upper  limit 
of  travel.  This  was  in  order  to  overcome  the  momentum  of 
the  heavy  pump-rods  in  their  descent  and  bring  them  to  rest 
before  the  beam  should  strike  the  stops. 

Mr.  Reynolds  tried  to  Imagine  how  those  early  engineers 
contrived  to  do  their  work  with  tools  and  facilities  that  must 
have  been  crude  in  the  extreme.  He  determined  to  prolong 
his  vacation  and  make  a  tour  of  investigation.  At  Coalbrook- 
dale  in  Shropshire,  it  was  said  a  number  of  Kewcomen  pump- 
ing engines  had  been  built  at  the  iron  works  owned  by  the 
Brothers  Darby.     He  had  very  little  difficulty  in  locating  the 
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successors  of  the  old  Darby  works,  and  was  highly  pleased  to 
And  that  his  ancestor,  Richard  Reynolds,  had  been  a  manager 
of  the  old  works  at  about  1760.  This  at  once  gave  him  a 
standing  with  the  proprietors,  who  gave  him  the  privilege  of 
searching  through  a  mass  of  old  records  and  drawings.  He 
was  rewarded  by  finding  a  journal  of  one  of  the  old-time  work- 
men, who  had  spent  his  spare  time  setting  down  his  experi- 
ences. The  introductory  pages  of  the  diary  were  missing. 
The  first  whole  entry  was  an  account  of  the  making  of  a 
steam  cylinder,  as  follows: 

"Began  this  day  to  scour  the  bore  of  a  great  cylinder  of  a 
fire  engine  for  drawing  the  water  from  the  coal  pit  at  Elphin- 
stone,  of  a  bore  twenty-eight  inches  across,  and  in  length  nine 
feet,  the  .same  being  cast  of  brass  after  much  discouragement, 
and  the  spoiling  of  three  before,  which  made  us  of  much 
doubt  if  we  could  ever  succeed  in  a  task  of  such  great  magni- 
tude; but  being,  by  reason  of  the  extremity  to  which  the 
proprietors  of  the  pit  were  at,  having  to  employ  more  than 
fifty  horses  to  discharge  the  water  thereof,  much  urged  to 
persevere,  we  give  great  gratitude  to  Almighty  God,  who 
hath  brought  us  through  such  fiery  tribulations  to  an  efficient 
termination  of  our  arduous  labors. 

"Having  hewed  two  balks  of  deal  to  a  suitable  shape  for 
the  cylinder  to  lie  therein  solidly  on  the  earth  in  the  yard,  a 
plumber  was  procured  to  cast  a  lump  of  lead  of  about  three 
hundred  weight,  which  being  cast  in  the  cylinder,  with  a 
dike  of  plank  and  putty  either  side,  did  make  it  of  a  curve 
to  suit  the  circumference,  by  which  the  scouring  was  much 
expedited. 

"I  then  fashioned  two  iron  bars  to  go  around  the  lead, 
whereby  ropes  might  be  tied,  by  which  the  lead  might  be 
pulled  to  and  fro  by  six  sturdy  and  nimble  men  harnessed  to 
each  rope,  and  by  smearing  the  cylinder  with  emery  and  train 
oil  through  which  the  lead  was  pulled,  the  circumference  of 
the  cylinder  on  which  the  lead  lay  was  presently  made  of  a 
superior  smoothness;  after  which  the  cylinder  being  turned 
a  little,  and  that  part  made  smooth,  and  so  on,  until  with 
exquisite  pains  and  much  labor  the  whole  circumference  was 
scoured  to  such  a  degree  of  roundness,  as  to  make  the  longest 
way  across  less  than  the  thickness  of  my  little  finger  greater 
than  the  shortest  way;  which  was  a  matter  of  much  pleasure 
to  me,  as  being  the  best  that  we  so  far  had  any  knowledge  of; 
but  I  was  busy  casting  about  in  my  mind  for  means  as  to 
how  it  might  be  in  future  made  better,  and  I  reckoned,  for 
one  thing,  that  I  would  so  fashion  the  iron  bars  to  which 
the  ropes  were  tied,  that  they  might  be  laid  in  the  cylinder, 
and  the  lead  cast  on  them,  and  so  fasten  them  firmly." 

The  greater  part  of  the  writing  for  the  next  few  pages  was 
so  faded  as  to  be  undecipherable,  but  it  seemed  to  refer  to  the 
construction  and  fitting  of  the  minor  parts  of  the  engine. 
Further  on  was  the  following  account  of  the  erection  of  the 
engine  at  the  mine: 

"The  carriage  of  the  engine  to  the  coal  pit  was  a  most  diffi- 
cult matter;  the  wagon  on  which  was  the  cylinder,  being  of 
insufficient  strength,  was  often  broken,  and  in  the  low  places 
of  the  road  we  had  often  to  put  twelve  sturdy  horses  to  it, 
but  by  perseverance  and  our  great  ambition  it  was  at  last  at 
the  end  of  our  journey  with  no  serious  mishap. 

"We  had  at  first  been  at  some  discouragement  about  the 
pumps, -as  we  had  a  very  imperfect  notion  of  them;  but,  suc- 
ceeding in  having  the  assistance  of  several  admirable  and 
ingenious  workmen  of  Birmingham,  we  came  to  the  method 
of  making  the  pump,  valves,  clacks  and  buckets  in  a  very 
superior  manner;  and  they  being  now  arrived,  I  put  some  of 
the  workmen  to  set  them  in  their  place  in  the  pit,  fashioning 
strong  timbers  at  the  mouth  of  the  pit,  and  otherwheres,  as  I 
judged  might  be  wanted  for  the  proper  supporting  of  it,  with 
the  mouth  of  the  pump  so  high  from  the  ground  that  the 
water  might  find  its  way  to  get  clear  of  the  pit. 

"The  great  pillar  I  made  eighteen  feet  long  in  a  direction 
crosswise  of  the  great  lever,  and  nine  feet  the  other  way, 
at  the  bottom,  inclining  the  sides,  so  that  it  should  be  four 
feet  square  at  the  top  and  twenty-six  feet  tall  from  the 
ground;  it  was  built  in  the  firmest  manner  and  solid,  course 
by  course,  with  thin  lime  mortar,  of  lime  that  had  not  been 
too  long  slaked;  at  the  top  I  set  stout  iron  bars,  the  stones 
set  around  them,  with  screws  on  the  end,  by  which  to  fix  the 
gudgeon  blocks  solidly.  On  the  other  side  of  the  pillar  from 
the  pump  I  set  off  to  each  side,  lengthwise  of  the  great  lever, 
two  stout  stone  walls  on  which  to  build  the  cylinder  beams. 

"It  had  formerly  been  the  custom  to  place  the  cylinder  over 
above  the  boiler;  but  this  had  been  so  troublesome  by  account 
of  the  great  straining  and  jumping  of  the  cylinder,  by  the 
great  force  of  the  steam,  causing  the  divers  joints  to  leak, 
and  spoiling  the  stone  walls  of  the  furnace,  although  built 
ever  so  solidly,  that  I  made  shift  to  place  the  boiler  a  little 
distance  away  and  to  convey  the  steam  to  the  cylinder  by  a 
copper  pipe,  which  by  reason  of  its  elasticity  would  jump  with 
the  cylinder  and  thus,  I  reckoned,  would  not  so  soon  spoil 
the  joints. 

"I  then  set  the  plumbers  and  coppersmiths  to  fashion  the 


boiler,  with  great  sheets  of  copper  for  the  bottom,  whore  the 
fire  was,  and  similar  sheets  of  lead  for  the  top,  which,  being 
preserved  from  the  fire,  would  not  so  readily  be  spoiled. 

"The  sheets  of  copper  were  set  with  the  border  of  one 
sheet  over  the  border  of  another,  with  hacks  or  cogs  so  cut  in 
them  as  to  lock  one  with  the  other,  and  soldered  with  spelter, 
like  coppers  for  brewing,  until  there  was  one  monstrous  sheet, 
which  the  workmen  reckoned  large  enough  for  our  needs. 
They  then  with  huge  hammers  and  a  mighty  din  so  con- 
trived their  blows  as  to  bend  the  copper  to  a  half  circle,  like 
unto  half  of  a  globe,  with  the  border  turned  out  to  shape  a 
flanch,  to  which  the  lead,  being  similarly  shaped,  was  made 
firmly  solid,  with  putty  between  to  stop  the  steam  and  bars 
of  iron  above  and  below,  by  screw-bolts.  It  was  a  task  of 
greater  magnitude  than  any  we  had  yet  undertaken,  but  with 
rare  skill  the  ingenious  workmen  found  means  for  overcom- 
ing our  difficulties  in  a  most  admirable  manner. 

"Before  the  boiler  could  be  set  in  its  place  it  was  needful 
that  the  cylinder  should  be  got  to  its  place,  as  otherwise  there 
would  be  no  room  for  it  to  pass.  This  task  I  desired  to  take 
in  hand  myself,  as  the  other  workmen  were  timorous  about 
how  it  was  to  be  got  up,  and  a  stout  heart  as  well  as  a  nim- 
ble body  were  needed  if  we  were  to  have  no  mishaps.  So  a 
skilled  woodsman  fashioned  as  I  directed  some  round  logs  of 
wood,  truly  round  and  straight,  and  others  fashioned  a  sort 
of  frame  or  cradle  of  massive  timbers  in  which  the  cylinder 
might  lie  at  ease,  and  the  round  logs  on  the  ground  beneath 
all,  so  that  it  was  as  if  the  cylinder  was  on  a  wagon,  but  low 
down,  so  that  there  was  but  small  risk  of  its  overturning; 
and  so,  with  many  sturdy  men  pulling  at  ropes  in  front  an^ 
others  with  stout  pries  pushing  from  behind,  it  was  at  last 
got  between  the  stone  walls  on  which  it  was  to  rest. 

"I  now  must  set  it  on  its  bottom,  upright,  which  I  accom- 
plished by  lifting  the  top  end  with  pries  as  far  as  the  pur- 
chase might  go,  and,  with  strong  timbers  under  it,  hold  it  so 
until  a  new  purchase  could  be  had  for  the  pries,  and  so  on, 
until  it  was  almost  upright,  when  I  fixed  ropes  to  the  top 
whereby  some  stout  men  could  hold  back  and  thus  deter  it 
from  overbalancing  from  its  momentum  when  it  came  up- 
right, which  it  came  near  doing,  as  the  men  were  caught  un- 
awares and  were  fair  dragged  some  distance;  but  a  shout 
from  me  put  them  on  their  mettle,  and  it  got  no  further. 

"It  was  now  to  be  lifted  about  six  feet,  to  get  it  to  where 
the  flanches  on  each  side  could  sit  on  the  cylinder  beams,  and 
this  seemed  the  most  perilous  task  of  all,  as  it  stood  so  tall 
and  slender,  as  though  a  strong  wind  would  suffice  to  over- 
turn it.  I  contrived  to  do  it,  however,  by  means  of  two  pries 
on  opposite  sides  of  the  cylinder,  under  the  bottom  flanch, 
and  four  ropes  from  the  top,  with  some  sturdy  men  to  pull 
four  ways  to  keep  it  upright,  whereby  lifting  on  the  pries 
steadily  and  sedately,  as  far  as  the  purchase  would  go,  and 
by  building  up  with  planks  laid  evenly  under  the  flanch.  be- 
tween the  inner  ends  ot  the  pries,  the  cylinder  was  held  up 
until  a  new  purchase  was  made  for  the  pries,  and  so  on;  and 
I  was  much  pleased  to  have  it  go  so  smoothly. 

"It  was  fairly  the  easiest  part  of  it,  and  it  was  done  so 
much  speedier  than  I  deemed  possible,  that  I  was  constrained 
to  let  the  men  lie  by  tor  the  rest  of  the  day,  as  a  token  of 
good  will  for  their  iiiiiibleness. 

"The  joint  between  the  cylinder  and  the  bottom  I  made 
firm  with  lead,  beaten  thin  where  the  space  was  slim,  so  to 
match  the  unevenness  ot  the  flanches,  and  after  the  bolts 
were  screwed  firm,  by  beating  the  flanches  with  hammers  and 
warming  with  a  small  fire,  to  soften  the  lead,  I  at  last  got  it 
so  that  it  was  stanch  with  the  cylinder  filled  with  water;  the 
other  joints  in  the  pipes,  and  so  forth,  I  made  firm  with 
putty." 

After  describing  the  making  of  the  walking  beam  and  its 
gudgeon,  he  says; 

"I  now  perceived  where  I  had  been  at  fault  through  my 
ignorance,  in  that  I  had  supplied  no  place  for  the  cistern  for 
the  cooling  v/ater,  which  must  be  on  a  tall  place  to  cause  the 
water  to  enter  the  water  case  speedily;  but  I  contrived  some 
timbers  above  the  great  lever,  on  the  top  of  the  great  pillar, 
which  did  answer  very  well,  but  I  had  a  very  imperfect 
knowledge  as  to  how  I  should  get  the  water  to  it,  and  cast 
about  to  find  some  brook  to  back  up  by  a  dam,  but  found 
nothing  to  my  liking,  until  one  of  the  workmen  contrived 
a  little  pump  with  clacks  and  bucket,  which  should  derive  its 
water  from  the  top  of  the  great  pump. 

"I  fashioned  a  small  curve  on  the  side  of  the  great  lever, 
half-way  between  the  end  and  the  middle,  whereby  with  chain 
and  pump-rod  to  give  motion  to  it,  and  a  lead  pipe  to  convey 
the  water  to  the  cistern,  also  a  lead  pipe  from  the  bottom  of 
the  cistern  to  the  water  case,  and  a  branch  pipe  to  discharge 
water  on  top  of  the  piston  to  stop  air  from  going  in  the  cylin- 
der, with  a  cock  in  each  to  regulate  the  water." 


According  to  a  statement  made  by  the  Mining  Reporter  the 
cost  of  assembling  all  the  raw  material  for  making  iron  at 
Birmingham,  Ala.,  is  77  cents  per  ton,  which  is  the  lowest 
figure  ever  reached  either  in  this  country  or  abroad. 
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ON  THE  ART  OF  CUTTING  METALS.— 6.' 

FRED  W.  TAYLOR. 


PRESSURE  OF  THE  CHIP  ON  THE  TOOL. 
In  1SS3  in  the  works  of  Wm.  Sellers  &  Co.,  of  Philadelphia, 
a  series  of  experiments  was  made  by  Messrs.  Wilfred  Lewis 
and  John  Bancroft  with  a  d.vnaniometer,  in  which  the  pressure 
of  the  chip  upon  the  lip  surface  of  the  tool  was  measured. 
These  experiments  showed  that  for  steels  varying  greatly  in 
hardness,  and  consequently  in  their  cutting  speeds,  the  vari- 
ation in  the  pressure  of  the  chip  upon  the  tool  in  no  way 
corresponded  either  to  the  hardness  of  the  steel  or  to  the 
speed  at  which  it  could  be  cut.  A  further  study  of  the  results 
of  these  experiments  indicated  also  that  there  was  no  clearly 
defined  and  traceable  relation  between  the  tensile  strength  or 
the  crushing  strength  of  steel  and  the  cutting  speed.  These 
results  agreed  accurately  with  the  observations  which  we  had 
made  in  our  many  experiments  on  cutting  speeds,  namely, 
that  lathes,  boring  mills,  etc.,  are  able  to  pull  about  as  heavy 
cuts  with  hard  as  with  the  soft  steels,  although  there  is  a 
very  great  difference  between  the  cutting  speeds  of  hard  and 
soft  steels.  Having  established  this  important  fact  to  our 
satisfaction,  and  having  through  these  experiments  obtained 
sufficient  data  for  properly  designing  machine  tools  as  to  the 


In  tearing  a  chip  from  a  bar  of  steel,  the  grains  or  mole- 
cules of  the  metal  of  the  chip  are  caused  to  flow  past  one 
another  under  very  severe  compression  for  a  considerable 
distance,  so  that  the  thickness  of  the  layer  of  metal  being 
removed  is  double  in  the  chip  what  it  was  originally  in  the 
forging.  In  the  case  of  a  chip  torn  from  soft  metal,  the  move- 
ment or  flow  of  the  grains  of  the  chip  past  one  another  is 
much  greater  than  in  the  case  of  a  hard  chip.  In  other  words, 
a  soft  steel  chip  is  thickened  up  in  cutting  much  more  than 
a  hard  steel  chip. 

Thus,  in  cutting  a  chip,  the  total  energy  expended  and  the 
pressure  of  the  chip  on  the  tool  are  in  many  cases  greater 
with  a  soft  steel  than  with  a  hard  steel.  In  cutting  soft  steel, 
owing  to  the  fact  that  it  thickens  more  than  the  hard  steel, 
the  chip  bears  upon  the  lip  surface  of  the  tool  over  a  much 
larger  area  than  in  cutting  hard  steel,  and  although  undoubt- 
edly the  intensity  of  the  pressure  on  any  one  small  spot  on  the 
lip  surface  of  the  tool  is  greater  in  cutting  hard  steel  than 
in  cutting  soft  steel,  yet  the  larger  area  which  is  under  press- 
ure with  the  soft  steel  chip  more  than  makes  up  in  many  cases 
tor  the  difference  in  the  intensity.  Therefore,  frequently  a 
heavier  total  pressure  is  produced  with  the  soft  steel  than 
with  the  hard. 

The  pressure  of  the  chip  on  the  tool  is  doubtless  greater. 
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Fig.  45.    Diagram  showing  Pressure  on  Tool  with  1-2,  3-4  and  1 1-4  inch  Tools  Cutting  Cast  Iron. 


power  required  to  cut  metals,  no  further  experiments  were 
made  by  us  in  this  line  until  the  year  1902,  when  the  subject 
was  again  more  carefully  investigated  through  dynamometer 
experiments  in  the  shop  of  Wm.  Sellers  &  Co. 

The  results  of  our  experiments  show  that  no  law  can  be 
established  or  formulated  for  cutting  steel  which  expresses 
either  (a)  the  relation  between  cutting  speed  and  the  pressure 
on  the  tool;  or  (b)  the  relation  between  cutting  speed  and 
the  tensile  and  crushing  strength  of  the  metal  to  be  cut. 

Relation  between  Tool  Pressure  and  Cutting  Speed,  Etc. 

Although  the  tensile  strength  of  soft  steels  is  much  lower 
than  that  of  hard  steels,  j'et  in  many  cases  it  requires  more 
foot-pounds  of  energy  to  break,  by  pulling  apart  in  a  testing 
machine,  a  test  bar  of  low  tensile  strength,  than  one  of  high 
tensile  strength.  The  reason  for  this  is  that  the  percentage 
of  stretch  or  extension  in  the  soft  steel  bar  is  in  most  cases 
much  greater  than  that  in  the  hard  steel.  When  we  consider 
the  fact  that  throughout  the  time  that  a  test  bar  is  stretching. 
all  of  the  grains  inside  of  the  bar  are  continually  flowing, 
moving,  or  sliding  past  one  another  under  what  may  be  called 
very  heavy  internal  friction,  it  becomes  clear  that  in  spite 
of  the  fact  that  the  pull  or  power  required  to  cause  flow  in  the 
grains  or  crystals  of  the  soft  steel  is  less  than  the  pull 
required  to  move  the  grains  of  a  hard  steel  bar,  yet  the  greater 
distance  through  which  the  grains  of  the  soft  steel  continue 
to  flow  more  than  makes  up  for  the  difference  of  tensile 
strength  in  the  final  sum  total  of  energy  expended. 

*  Abstract  of  paper  presented  before  the  American  Society  of  Mechani- 
cal Engineers,  December,  1906. 


the  finer  the  quality  of  the  metal  which  is  being  cut,  i.e.,  in 
metals  which  combine  both  a  high  tensile  strength  and  a 
comparatively  large  percentage  of  stretch;  such,  for  instance, 
as  the  fine  qualities  of  low  phosphorous  steels  which  have 
been  most  carefully  worked  in  forging,  or  the  thoroughly 
oil-tempered  and  annealed  gun  forgings,  or  high  grades  of  tool 


Kind  of  Metal. 


Steel  forging 

Steel  roll 

Steel  car  wheel  cast- 
ing  


Carbon, 

per  cent. 


0.50 
0.55 


0.82 


Tensile 
Strength 

in  tons 
(2000  lbs.) 


48 


Percent- 
age of 
Stretch. 


Pressure 
of  Chip 

on  Tool 
in  tons 

(20(10  lbs.) 


168 
128 


92 


Cutting 
Speed  in 
feet  per 
minute. 


steel,  in  all  of  which  exceedingly  high  combinations  of  tensile 
strength  and  stretch  are  attained.  And  again,  it  should  be 
noted  that  although  the  pressures  on  the  tool  are  high  in  these 
fine  qualities  of  steel,  yet  the  cutting  speeds  are  by  no  means 
proportionally  slow.  The  slowest  speeds  are  to  be  found  in 
cutting  chilled  iron  or  more  or  less  hardened  steels,  which 
generally  have  an  exceedingly  low  percentage  of  stretch  and 
also  comparatively  low  pressures  on  the  tool. 

An  illustration  of  this  will  be  seen  in  the  table  above,  fur- 
nishing a  comparison  of  three  pieces  of  metal.  In  the  first  line 
will  be  found  a  forging  consisting  of  a  good  quality  of  hard 
steel,  and  in  the  second  and  third  lines  a  steel  roll  and  a  car 
wheel  casting. 

The  percentage  of  carbon  of  this  forging  and  roll  are  about 
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the  same,  and  the  tensile  strengths  of  all  three  are  also  about 
the  same.  On  the  other  hand,  the  stretch  of  the  roll  is  only  a 
little  more  than  one-half  that  of  the  forging,  showing  an  infe- 
rior quality  of  metal.  The  casting  has  a  still  lower  stretch, 
and  is  of  still  lower  quality,  because  it  has  not  received 
work  under  the  hammer.  And  this  falling  off  in  the  quality 
of  the  metal  indicated  by  low  stretch  is  also  accompanied  by 
a  falling  off  in  the  pressure  of  the  chip  upon  the  tool,  the 
casting  having  only  92  tons,  the  roll  having  only  128  tons, 
while  the  forging  has  168  tons  pressure.  Thus  we  see  that 
an  inferior  quality  of  metal  is  accompanied  by  a  lower  press- 
ure upon  the  tool.  If  the  metal  in  the  casting  had  been  forged. 
its  tensile  strength  would  probably  have  not  greatly  increased, 
but  it  would  without  doubt  have  had  a  very  materially  higher 
percentage  of  stretch,  and  the  pressure  on  the  tool  would 
have  increased  accordingly. 

The  car  wheel  casting,  which  gives  a  pressure  on  the  tool 
of  only  92  tons  per  square  inch  sectional  area  of  the  shaving. 


percentage  of  stretch  in   hard  steels, 
for  flow. 


i.e.,  a  smaller  capacity 


Pressure  of  the  Chip  on  the  Tool  in  Cutting  Cast  Iron. 

A.  The  total  pressure  of  chip  on  tool  in  cutting  cast  iron 
of  the  different  qualities  experimented  upon  by  us  varies  be- 
tween the  low  limit  of  35  tons  (2,000  pounds)  per  square  inch 
sectional  area  of  chip  for  soft  cast  iron,  when  a  coarse  feed  is 
used,  and  99  tons  per  square  inch  sectional  area  of  chip  for 
hard  cast  iron,  when  a  fine  feed  is  used. 

B.  In  cutting  the  same  piece  of  cast  iron,  the  pressure  of 
chip  on  the  tool  per  square  inch  sectional  area  of  chip  grows 
considerably  greater  as  the  chip  becomes  thinner,  and  slighJIy 
greater  as  the  cut  becomes  more  shallow  in  depth.  The  fol- 
lowing are  the  high  and  low  limits  of  pressure  per  square 
inch  of  sectional  area  of  the  chip  when  light  and  heavy  cuts 
are  taken  on  the  same  piece  of  cast  iron. 

Depth  of  cut,  yi  inch,  X  feed,  _  Total  pressure  per  sq.  in.  sectional 
0-0328  inch.  ~  area  of  chip,  128,000 lbs. 

Depth  of  cut,  gj  inch,  X  feed,  _  Total  pressure  per  sq.  in.  sectional 
0.1292  inch  ~  area  of  chip,  75,000  lbs. 


TABLE  I.     PRESSURES  OP  THE  CHIP  ON  THE  TOOL  IN  CUTTING  CAST  IRON  WITH  STANDARD  TOOLS,  CLEARANCE  ANGLE  6  DEGREES,  BACK 

SLOPE  8  DEGREES,  SIDE  SLOPE  14  DEGREES. 
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has  a  slower  cutting  speed  than  any  of  the  other  samples  of 
steel  which  were  cut,  and  yet  it  has  the  lowest  total  pressure 
on  the  tool  of  any  steel.  This  is  an  excellent  illustration  of 
the  fact  that  the  hardness  in  steel  which  causes  a  low  cutting 
speed  is  not  accompanied  by  the  highest  pressures  on  the  tool. 
On  the  other  hand,  this  steel  casting  has  only  3  per  cent  of 
stretch  and  it  is  undoubtedly  this  low  percentage  of  stretch 
which  accounts  for  the  slow  cutting  speed. 

To  summarize:  (o)  In  cutting  hard  metals,  the  intensity 
of  the  pressure  per  square  inch  of  the  lip  surface  of  the  tool 
which  comes  in  contact  with  the  shaving  is  much  greater  than 
in  cutting  soft  metals;  (6)  the  center  of  pressure  is  much 
closer  to  the  cutting  edge;  and  (c)  the  section  of  metal 
directly  below  the  center  of  pressure  is  smaller  for  carrying 
the  heat  away. 

All  of  these  conditions  which  tend  greatly  toward  lowering 
the  cutting  speed  are  brought  about  not  so  much  through  the 
greater  crushing  strength  of  hard  steels  as  through  the  smaller 


C.  The  same  fact  mathematically  expressed  is  that  in  cut- 
ting the  same  piece  of  cast  iron,  the  jiressure  of  chip  on  the 
tool  per  square  inch  sectional  area  of  chip  grows  greater  as 
the  thickness  of  the  chip  grows  less  in  proportion  to  (thick- 
ness of  the  feedU  or  Fi. 

The  pressure  of  chip  per  squai-e  inch  of  section  also  grows 
greater  as  the  depth  of  the  cut  grows  less  in  proportion  to 
(depth  cut)!^  or  Di^. 

D.  The  effect  upon  the  pressure  of  the  chip  on  the  tool  of  a 
change  in  the  thickness  of  the  feed  and  the  depth  of  the  cut  is 
the  same  for  hard  and  soft  cast  iron,  and  is  represented  by  the 
same  general  formula,  with  a  change  merely  of  the  constant. 

E.  In  taking  cuts  having  the  same  depth  and  the  same  feed, 
the  pressure  of  the  chip  on  the  tool  becomes  slightly  greater, 
the  larger  the  cutting  tool  that  is  used.  This  increase  in  the 
pressure  follows  from  the  fact  that  the  larger  the  curve  of  the 
cutting  edge  of  the  tool,  the  thinner  the  shaving  becomes. 

Obiects  of  Experiments  on  Pressure. 
The  principal  object  in  making  the  experiments  described 
in  detail  below  was  to  determine,  broadly  speaking,  the  maxi- 
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mum  pressures  upon  the  tool  per  square  inch  of  sectional  area 
ot  the  chip,  both  in  cutting  soft  and  hard  cast  iron,  when  our 
standard  shop  tools  of  different  sizes  were  used,  this  informa- 
tion being  needed  in  designing  machine  tools: for  this  purpose 
the  highest  pressure  of  99  tons  (2.000  pounds)  as  indicated  in 
Table  I.,  should  be  sufficient. 

Our  secondar.v  object,  and  one  of  almost  equal  importance, 
was  that  of  obtaining  the  pressure  on  tool  per  square  inch  of 
sectional  area  of  the  chip  being  cut,  corresponding  to  various 
changes  in  the  depth  of  cut  and  in  the  thickness  of  the  feed. 
This  information  is  needed  in  determining  by  means  of  our 
slide  rules  the  exact  sized  cut  which  each  machine  tool  is 
capable  of  taking  under  its  possible  combinations  of  pulling 
power,  speed  and  changes  in  the  thickness  of  feed. 

In  Table  I.  will  be  seen  a  summary  of  the  actual  pressures 
obtained  under  various  conditions  in  these  experiments,  and 
in  adjoining  columns  the  pressures  are  reduced  to  pounds  per 
square  inch  of  sectional  area  of  chip.  The  same  data  for  ij, 
%  and  1%-inch  tools  are  reported  In  the  diagram,  Fig.  45. 

On  the  left-hand  side  of  this  diagram  is  recorded  the  regu- 
larly'increasing  pressures  per  square  inch  of  sectional  area  of 
the  chip  upon  the  tool;  while  on  the  bottom  line  are  recorded 
the  regular  increases  In  the  thickness  of  the  feed. 

In  a  series  of  heavy  lines  on  the  diagram  are  drawn  curves 
corresponding  to  the  following  formula,  which  expresses  the 


illustrating  the  relative  pressures  of  a  thin  feed  on  the  one 
hand  and  a  coarse  feed  on  the  other. 

Depth  of  cut,  r^^  inch,  X  feed,  _  Total  pressure  per  sq.  in.  sectional 
0.015B  inch  ~  area  of  chip,  295,0(XI  1  bs. 

Depth  of  cut,  t'g  inch,  X  feed,  _  Total  pressure  per  sq.  in.  sectional 
0.123  inch  ~  area  of  chip,  257,0«0  lbs. 

C.  The  same  fact  mathematically  expressed  is  that  in  cut- 
ting the  same  piece  of  steel,  the  pressure  of  the  chip  on  the 
tool  per  square  inch  of  sectional  area  of  the  chip  grows  greater 
as  the  thickness  of  the  chip  grows  less  in  proportion  to  (thick- 
ness of  the  feed)A  or  Fi'-. 

The  pressure  of  the  chip  Is  in  direct  proportion  to  the  depth 
of  the  cut. 

D.  "Within  the  limits  of  cutting  speed  in  common  use,  the 
pressure  of  the  chip  upon  the  tool  is  the  same  whether  fast 
or  slow  cutting  speeds  are  used. 

E.  The  pressure  of  the  chip  upon  the  tool  depends  but  little 
upon  the  hardness  or  softness  of  the  steel  being  cut.  but 
increases  as  the  quality  of  the  steel  grows  finer.  In  other 
words,  high  grades  of  steel,  whether  soft  or  hard,  give  greater 
pressures  on  the  tool  than  are  given  by  inferior  qualities  of 
steel. 

F.  The  pressure  of  the  chip  on  the  tool  per  square  inch  of 
sectional  area  of  the  chip  depends  both  upon  the  tensile 
strength  of  the  steel  and  its  percentage  of  stretch,  and 
increases  both  as  the  tensile  strength  and  stretch  increase; 
although  a  higher  tensile  strength  has  more  effect  than  a 
large  percentage  of  stretch  in  increasing  the  pressure. 


TABLE  II.     PRESSURES  OF  THE  CHIP  ON  THE  TOOL  IN  CUTTING  STEEL  W^ITH  STANDAED  TOOLS.  CLEARANCE  ANGLE  6  DEGREES,  BACK 

SLOPE  8  DEGREES.  SIDE  SLOPE  14  DEGREES. 
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general  relation  existing  between  the  depth  of  cut  and  the 
feed,  and  the  pressure  on  the  tool  for  all  of  the  grades  of 
cast  iron  experimented  upon: 

P  ^  C  D'<'  F' 
in  which 

P^the  pressure  on  the  tool; 
Z)  ^  depth  of  cut  in  inches; 
F =  feed  in  inches ; 

C  =  a  constant  depending  upon  the  softness  or  hardness 
of  the  cast  iron,  and  which  varies  between  the 
limits  of  45,000  for  soft  and  69,000  for  hard  cast 
iron,  as  experimented  on  by  us. 

Pressure  of  the  Cliip  on  the  Tool  in  Cutting  Steel. 
The  following  are  the  general  conclusions  arrived  at  on  this 
subject : 

A.  The  total  pressure  of  the  chip  on  the  tool  in  cutting 
steel  of  the  different  qualities  experimented  upon  by  us  varies 
between  the  low  limit  of  92  tons  (2.000  pounds)  per  square 
inch  of  sectional  area  of  the  chip,  and  the  high  limit  of  168 
tons  per  square  inch  sectional  area  of  the  chip. 

B.  In  cutting  the  same  piece  of  steel,  the  pressure  of  the 
chip  on  the  tool  per  square  inch  ot  sectional  area  of  the  chip 
grows  very  slightly  greater  as  the  chip  becomes  thinner,  and 
is  practically  the  same  whether  the  cut  is  deep  or  shallow; 
see  Table  II.,  from  which  are  taken  the  following  typical  cases 


Power  Required  to  Feed  the  Tool. 

By  far  the  most  important  conclusion  arrived  at  by  us  in 
the  field  of  'Pressure  of  the  Chip  on  the  Tool"  is  that  the 
gearing  designed  in  lathes,  boring  mills,  etc.,  for  feeding  the 
tool  should  be  sufficiently  strong  to  deliver  at  the  nose  of  the 
tool  o  feeding  pressure  equal  to  the  entire  driving  pressure  of 
the  chip  upon  the  lip  surface  of  the  tool.  This  fact  was  devel- 
oped by  us  in  an  experiment  made  in  the  year  1883  in 
the  works  of  the  Midvale  Steel  Company,  and  had  such  an 
important  bearing  upon  the  cost  of  turning  out  the  product  in 
the  machine  shop  of  those  works  that  the  results  of  this  one 
simple  investigation  more  than  paid  for  all  the  experiments 
in  the  entire  field  ot  cutting  metals  undertaken  in  the  Midvale 
Steel  works. 

All  of  the  lathes,  boring  mills,  etc.,  purchased  by  this  com- 
pany from  that  time  forward  were  fitted  with  feed  gearing 
designed  with  power  equal  to  the  driving  power  of  the  ma- 
chine, and  in  this  way  the  many  stoppages  and  delays  so  com- 
mon in  the  average  machine  shop,  due  to  broken  feed  gearing, 
were  avoided.  What  is  of  even  much  greater  importance,  a 
lack  of  strength  in  the  feed  gearing,  never  was  accepted  as  an 
excuse  on  the  part  of  any  machinist  for  not  taking  the  maxi- 
mum cut  on  his  machine.  But  in  this  respect  this  company 
stood  alone  for  at  least  fifteen  years. 


June,  1907. 
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BENDING  STRESSES  IN  WIRE  ROPE. 

JAMES  P.  HOWE,' 

The  study  of  different  engi- 
neering problems  brings  out  the 
proposition  ot  two  liinds  of 
stresses,  one  seen  and  the  other 
unseen.  Those  stresses  which 
are  caused  by  direct  thrust  or 
ij,.,  ,  pull  are  easily  seen  and  provid- 

t  '      ^^^^  ed  for,  but  the  unknown  forces, 

—  .^^^^V'  or  the  ones  which  fail  to  make 

M^^^K^  ^Q    impression     on    our    senses, 

JHjH^  are  more  difficult   to  grasp.    En- 

gineers have  provided  for  such 
forces  on  some  kinds  of  work 
by  using  a  larger  factor  of 
safety.  This  method  at  best, 
however,  only  approximates,  and  should  never  be  used  except 
as  a  last  resort,  after  all  possible  means  for  the  determination 
of  the  stresses  have  been  exhausted. 

Wire  rope,  on  account  of  its  numerous  applications  to  vari- 
ous engineering  problems,  such  as  derricks,  traveling  cranes, 
elevators,  ore-  and  coal-handling  machinery,  etc.,  is  becoming 
a  vital  adjunct  to  the  solution  of  the  problem  of  the  economi- 
cal handling  of  many  different  materials.  The  draftsman  or 
designer  of  any  apparatus  requiring  the  use  of  wire  rope  has 
to  decide  upon  the  size  of  sheaves  and  drums  which  he  will 
employ,  and  in  a  great  many  cases  has  only  a  vague  idea  of 
what  size  these  should  be  made.  To  be  sure,  the  catalogues 
of  wire  rope  manufacturers  give  in  a  general  way  the  smallest 
diameter  of  sheave  or  drum  that  should  be  used  for  any  given 
size  of  rope,  but  it  was  never  intended  that  sizes  of  sheave 
given  as  a  minimum  should  be  the  only  size  to  employ. 
Nevertheless,  judged  by  this  standard,  a  good  many  pieces  of 
apparatus,  of  excellent  design  in  other  respects,  show  an  almost 
total  disregard  for  such  recommendations,  and  the  sheaves 
and  drums  used  are  of  extremely  small  diameter.  This  is 
caused  by  a  desire  to  make  a  compact  apparatus,  and  to  bring 
the  first  cost  as  low  as  possible,  both  of  which  are  desirable 
features  from  a  business  standpoint.  The  purchaser  of  such 
an  apparatus,  however,  is  also  interested  in  the  cost  of  main- 
tenance as  well  as  in  the  first  cost.     He  finds  after  a  short 
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6x7 

6x19 

6x37 

8x19 

Rope. 

Construction. 
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Construction. 

Construction 

21 

2.6892 
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2i 
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2i 
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2 
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tV 
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1 

0,0.5.34 

0.0500 

0.0495 

0.0419 

A 

0.0363 

0.0347 

0.0345 

0.0291 

i 

0,0231 

0.0232 

0.0321 

0,0186 

period  that  his  ropes  have  all  gone  to  pieces,  and  procures 
another  rope  only  to  get  the  same  result.  In  the  design  of  his 
machine  too  small  sheaves  were  used,  and  he  finds  it  neces- 
sary to  replace,  at  considerable  expense,  the  small  sheaves  by 
larger  ones,  or  to  continue  to  have  a  high  cost  of  maintenance. 

*  .\fldress  :     .38  Lovell   St.,  Worcester,  Mass. 

I  .JAMES  F.  Howe  was  born  in  Manchester,  N.  H..  in  1878.  He  took 
*  2*"'  y^*''^'  course  at  the  Worcester  Polvtechnic  Institute  and  gradu- 
ated with  the  degree  of  S.  B. ;  the  degree  of  M.  E,  was  afterwards  con- 
lerred  upon  him.  He  has  been  employed  by  the  .\merican  Steel  &  Wire 
t  ']'"(■'»  capacities  of  draftsman  and  designer,  assistant  superin- 
tendent of  wire  rope  manufacturing,  superintendent  of  wire  rope  manu- 
lacturmg,  and  at  the  present  time  is  a  wire  rope  engineer  with  the 
company. 


An  example  of  this  will  perhaps  make  this  point  clear.  A 
lU-inch  crucible  steel  rope  6x19  runs  over  a  3-foot  sheave 
and  drum  on  a  machine  designed  to  lift  10  tons.  According  to 
the  tables  furnished  by  rope  manufacturers,  this  rope  has  a 
strength  of  50  tons,  which  would  give  a  factor  of  safety  of  5. 
We  will  assume  that  the  factor  5  is  as  small  as  it  is  advisable 
to  use  for  this  particular  service.  What  we  actually  have, 
however,  is  this: 

Stress  on  rope  due  to  load  to  be  lifted =  10.00  tons 

Stress  on  rope  due  to  bending  over  3-foot  sheave.  =    7.25  tons 


Total    stress    =  17.25  tons. 

This  gives  a  factor  of  safety  of  less  than  3,  which  is  alto- 
gether  too  small,  showing  how  necessary  it  is  to  take  into 
account  the  bending  stress  due  to  winding  around  a  pulley 
or  drum.     It  would  be  necessary  to  use  in  this  case  either  a 


TABLE    II.     STRENGTH    OP 
6x19  AND  6x37  ROPES, 
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Approxi- 

Weight 

Approxi- 
mate 
Breaking 

Approxi- 
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62 
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17 

34 

44 
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24 

1,20 
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26 

34 

* 

3i 
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19.4 

25 

f 

2 

0.62 

6.8 
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18 

Tff 

1* 

0,50 

5.5 

11.0 

14.5 

+ 

1* 

0,39 

4.4 

8.8 

11.4 
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H 

0.30 

3  4 

6.8 

8.85 

1 

n 

0.32 

2r.5 

5.0 

6,55 

t\ 

1 

0.15 

1.7 

3.4 

4.50 

i 

i 

0.10 

1.2 

2.4 

3.00 

larger  rope  and  larger  sheaves  and  drums,  or  a  stronger  rope 
and  sheaves  and  drums  enough  larger  to  reduce  the  bending 
stress  to  a  smaller  amount.  A  114-inch  plow  steel  rope,  6  x  19, 
has  a  strength  of  67  tons,  and  with  a  factor  of  safety  of  5 
gives  a  working  stress  of  13.4  tons.  The  problem  could  then 
be  solved  as  follows: 

Stress  on  rope  due  to  load  to  be  lifted =  10.00  tons 

Stress  on  rope  due  to  bending  over  6-foot  6-inch 
sheave   =    3.36  tons 

Total    stress    =  13.36  tons. 

Note  that  the  sheave  had  to  be  increased  to  more  than 
double  its  original  size  to  reduce  the  stress  sufficiently.  The 
bending  stresses  given  in  the  two  cases  outlined  above  are  the 
actual  stresses  that  any  rope  of  the  construction  noted  would 
have.  The  comparison  above  shows  how  vital  it  is  that  the 
bending  stresses  be  carefully  considered. 

For  the  purpose  of  determining  what  the  stress  is,  the 
writer  has  plotted  curves  for  various  kinds  of  commercial 
ropes  of  standard  makers  and  various  constructions.  These 
curves,  given  in  the  Data  Sheet,  show  graphically  the  effect 
of  the  different  sizes  of  sheaves  on  different  ropes,  so  that  it 
is  possible  for  anyone  to  look  at  the  curves  and  tell  at  a 
glance  exactly  what  bending  stress  is  put  on  the  rope.  For 
example,  take  the  curves  tor  6  x  19  ropes.  There  are  two  sets 
of  curves  for  this  kind  of  rope,  one  plotted  to  show  the  rela- 
tion between  the  diameter  of  rope  and  the  bending  stress, 
and  the  other  between  the  diameter  of  rope  and  the  size  of 
the  sheave.     With  any  two  factors  known,  the  third  can  easily 
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be  obtained.  Suppose  that  we  desire  to  use  a  l-inch  diameter, 
6  X  19  rope,  of  a  strength  of  34  tons  to  hoist  a  load  of  4  tons. 
What  is  the  minimum  size  sheave  that  can  be  used  with  a 
factor  of  safety  of  5? 

34  tons  divided  by  5...  =6.8  tons  total  permissible  stress 
Direct  load   =:  4.0  tons 

Difference   ^2.8  tons  permissible  bending  stress. 

Using  the  diagram  for  6  x  19  rope,  we  find  that  the  line  rep- 
resenting 2.8  tons  stress  intersects  the  line  for  1-inch  rope  on 
the  curve  marked  4  feet.  Consequently  we  will  require  a 
sheave  4  feet  in  diameter. 

We  can  reverse  the  question.  A  6  x  19  rope,  1  inch  in 
diameter,  is  to  be  run  over  a  3-foot  sheave;  what  load  will  it 
lift,  assuming  a  factor  of  safety  of  5  and  a  strength  of  rope 
given  as  34  tons?  Referring  to  the  curves  for  6  x  19  rope,  we 
find  by  following  the  line  for  linch  rope  until  it  intersects 
the  line  for  a  3-foot  sheave  that  the  bending  stress  lies  be- 
tween the  curves  for  3  tons  and  4  tons.  By  proportioning,  we 
find  that  it  is  about  3.7  tons. 

34  tons  divided  by  5...  =6.8  tons  total  permissible  stress 
Deducting 3.7  tons  bending  stress 


Difference 


:  3.1  tons  allowable  working  load. 


Calculations  to  Obtain  Curves. 
The  method  of  calculating  these  curves  is  as  follows: 
Let    S^  stress  per  square  inch. 

£;  =  Young's  modulus  of  elasticity  of  steel  =  29,000,000, 
E,  =  modulus  of  elasticity  of  the  rope  as  a  whole, 

f?  =  diameter  of  wire  of  rope  in  inches, 
d,  =  diameter  of  rope  in  inches, 
D  =  diameter  of  sheave  or  drum  in  inches. 
Er  is  a  function  of  E.  that  is,  it  is  dependent  upon  its  value. 
Er   is  less  than  E  on  account  of  the  structure  of  a  rope,  and 
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varies  with  the  flexibility  of  same.  A  low  modulus  is  indica- 
tive of  a  flexible  rope  and  vice  versa.  In  considering  this 
problem,  the  writer  takes  into  account  the  modulus  of  elas- 
ticity Er  of  the  rope  as  a  whole.  This  conception  is  different 
from  the  ordinary  conception  of  the  modulus  of  elasticity,  but 
is  perfectly  feasible,  as  the  modulus  of  elasticity  is,  strictly 
speaking,  the  ratio  between  the  force  applied  to  any  material 
per  square  inch  and  the  amount  of  elongation  expressed  as  a 
fraction  of  the  original  length. 

The  stress  produced  in  a  round  bar  of  the  diameter  d^,  when 
bent  around  a  sheave  of  diameter  D,  is  given  by  the  well- 
known  formula: 

d, 
S  =  E—.  (11 

D 

If  for  (?,  we  substitute  d.  the  diameter  of  the  wire  in  rope, 
and  for  E  the  modulus  of  elasticity  of  the  rope  Er,     we  have: 


■E, 
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(2) 


i 


From  this  formula  we  can  get  the  required  stress  per  square 
inch,  if  we  know  E,    and  d.     The  following  values  of  d  and 
E,    have  been  calculated  by  the  writer  from  various  data: 
For  6x7  rope,  diameter  of  single  wire  =  0.1059  d, 
"    6x19     "  "  ■'  ■■     =  0.0629  d, 

'•    6x37     "  "  •■  ■•     =  0.04.50  rfr 

••    8x19     "  '•  •■  ••     =  0.0499  dr 

Allowance  has  been  made  in  these  values  for  the  angle  of 
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twist  of  the  strands  and  wires,  which  decreases  the  size  of 
the  wire  somewhat  in  any  given  rope. 

The  values  of  E,   which  the  writer  has  obtained  by  theoreti- 
cal calculation  are; 

For  6x   7  rope,  E,  =  13,700.000 

"    6x19     "     .Br  =  12.000.000 

"    6x37     "      E,  =  11,300.000 

"    8x19     '■      Er  =  11.000,000 

These  values  of  E,    have  been  checked  from  several  sources 

and  represent  average  commercial  ropes  in  use  to-day.  Taking 

an  actual  case  to  show  how  to  get  the  stress,  we  may  assume 

that  we  have  a  case  of  lo-inch  diameter,  6x7  rope,  on  a  10-foot 

sheave.     What  is  the  stress?     Using  formula   (2)   we  have: 

13,700,000  X  IV.  X  0.1059 

S  = 

12  X  10 

^  18,100  pounds  per  square  inch  approx. 
-inch,    6x7    rope  =  0.8334    square    inch    (see 


11.'. 


Area  of 
Table  I.). 
Hence,  stress  in  rope  =  0.8334  X  18,100 

=  15.080  pounds  =  7.54  tons  bending  stress. 

Values  for  the  other  sizes  of  sheaves  and  drums  were 
obtained  in  a  similar  manner  for  suflicient  points  to  plot  the 
curves  given.  It  will  be  noted  that  these  curves  are  of  the 
form  of  a  parabola,  and  the  stresses  of  any  two  sizes  of  rope 
are  to  one  another  as  the  cube  of  the  diameter,  that  is, 
on  a  given  size  sheave  a  rope  1  inch  in  diameter  has  eight 
times  the  stress  of  a  lo-inch  rope  over  the  same  diameter 
pulley. 

Tables   II.,   III.   and   IV.   give   the   strength   of  the   various 

kinds  of  ropes  which  are  adopted  as  standards  in  the  United 

States. 

*     *     * 

Disappearing  paper  is  now  quite  extensively  (?)  used  in 
letter  writing.  It  is  prepared  by  being  steeped  in  sulphuric 
acid,  after  which  it  is  dried  and  glazed,  the  acid  being  neu- 
tralized by  ammonia  vapor.  After  a  certain  number  of  days 
or  weeks  the  paper  falls  to  pieces. — Mining  Reporter. 
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GEAR  SHAPING  ATTACHMENT  FOR  THE 
SLOTTBR. 
The  accompanying  line  cut  and  halftone  show  an  attach- 
ment for  the  slotter  for  cutting  the  teeth  in  quadrants.  Re- 
ferring first  to  the  line  cut,  Fig.  2,  A  is  a  forging  made  as 
shown  iu  the  detailed  view,  having  a  tongue  to  fit  into  the 
slotter  table.  At  C  is  shown  another  forging,  bored  to  fit  the 
projecting  pin  of  A.  Into  this  forging  C  the  arms  E  are  in- 
serted, having  a  ball  seat  on  each  side,  and  nuts  made  to  cor- 


to  be  cut.  As  the  tool  is  left  in  place  in  the  quadrant,  the 
movement  of  the  carriage  evidently  turns  the  device  around 
its  pivot,  thus,  in  fact,  indexing  the  quadrant  for  the  next 
tooth  to  be  cut.  When  the  carriage  has  been  moved  what  is 
supposed  to  be  the  correct  amount,  corresponding  to  the  pitch, 
the  clamps  are  again  tightened,  the  tool  is  raised  above  the 
quadrant,  and  the  carriage  brought  back  against  the  stop. 
The  tool  now  ought  to  be  exactly  over  the  second  space  laid 
out  on  the  quadrant,  and  ready  to  cut  the  second  tooth.  By 
having  the  next  tooth  laid  out,  it  is  easy  to  see  whether  the 
carriage  has  been  moved  the  correct  distance.  If  it  has,  a 
small  plug  may  be  turned  about  1%  inch  long  and  with  a 
diameter  equal  to  the  amount  that  it  was  necessary  to  move 
the  carriage  away  from  the  stop  in  order  to  index  for  the- 
next  tooth.  When  this  plug  is  made,  it  Is  stamped  with  th& 
radius  and  the  pitch  of  the  quadrant,  and  can  be  used  for  all 
other  quadrants  of  the  same  kind  in  the  future.  All  the  other 
teeth  in  the  quadrant  are  cut  by  proceeding  for  each  tooth  in 
the  same  manner  as  outlined  for  the  first  two  teeth.  If  it  is 
found  that  the  radius  of  the  quadrant  on  which  the  teeth  are- 
to  be  cut  is  too  large,  so  that  the  pivot  block  A  cannot  be- 
bolted  to  the  table  of  the  machine,  an  extension  pivot  block 
can  be  made  to  extend  sufficiently  over  the  edge  of  the  table. 


Fig.  1.    Gear  Shaping  Attachment  for  the  Slotter. 

respond.  While  this  refinement  of  the  construction  may  not 
be  a  necessity,  it  still  is  an  improvement.  For  various  sizes 
of  quadrants  it  is  necessary  to  have  arms  of  different  lengths. 

The  quadrants  are  first  machined  on  the  sides  and  faces, 
and  after  that  two  holes  are  drilled  and  studs  O  made,  having 
a  nice  fit  in  these  holes,  the  studs  being  as  long  as  required 
to  take  one  or  more  gear  sectors  at  a  time.  The  first  two 
teeth  should  be  laid  off  on  the  quadrant  if  there  is  no  tem- 
plet having  the  teeth  already  cut.  It  is  advisable,  however, 
to  make  a  templet  out  of  a  piece  of  steel  about  Ys  inch  thick. 
WTien  making  the  templet,  the  sheet  steel  may  be  bolted  to 
the  quadrant,  the  teeth  of  -which  are  to  be  cut.  The  teeth  are 
then  laid  out  to  the  proper  shape  and  slotted  at  the  same 
time  as  the  teeth  are  cut  in  the  quadrant.  When  this  templet 
is  once  made,  it  will  last  for  years,  and  it  will  save  the  neces- 
sity of  laying  out  any  teeth  at  all  on  the  quadrant  to  be  cut. 

However,  if  we  assume  that  no  templet  is  at  hand,  we  lay 
out  the  first  two  teeth,  and  after  adjusting  the  piece  by  oscil- 
lating the  quadrant  back  and  forth  and  noting  that  the  tool 
point  is  in  correct  position,  the  quadrant  is  clamped  down  to 
the  table  with  two  clamps.     The  first  tooth  is  then  cut. 

While  the  first  tooth  is  cut  the  carriage  of  the  machine  is 
brought  up  tightly  against  a  stop  set  on  the  bed.  This  stop 
is  shown  on  the  left-hand  way  of  the  machine  in  the  halftone. 
As  soon  as  the  first  tooth  is  cut,  the  tool  is  left  in  the  space 
having  been  cut.  The  clamps  holding  the  device  to  the  table 
of  the  machine  are  loosened  sufficiently  to  allow  the  quadrant 
to  be  moved  on  the  pivot,  and  the  carriage  is  (hen  moved 
away  from  the  stop  a  distance  equal  to  the  pitch  of  the  teeth 


Fig.  2.    Details  of  Gear  Shaping  Attachment. 


so  that  the  part  being  machined  can  be  placed  on  the  table, 
which  of  course  is  necessary  in  order  to  obtain  satisfactory 
support  for  the  work.  This  method  is  much  quicker  than  mill- 
ing. By  actual  test  I  find  that  it  saves  40  per  cent  of  the  time 
required  in  milling.  M.  H.  W. 

HOLDER  FOR  SPRING  SCRB'W  THREADING  DIES.. 

From  time  to  time  some  one  comes  forth  and  tells  us  In 
the  mechanical  papers  a  great  many  things  about  screw- 
threading  dies.  It  is  not  my  intention  to  expound  that  theory 
here,  but  I  wish  to  describe  a  die  holder  by  the  use  of  which 
spring  screw  dies  can  be  used  to  much  better  advantage  than 
they  sometimes  are.  Suppose  that  a  screw  is  to  be  made  on 
the  screw  machine,  and  that  it  is  required  that  the  thread 
must  be  exact  in  lead,  so  that  it  can  be  screwed  into  a  tapped 
hole  and  fit  properly  all  the  way  in,  and  that  the  thread  shall 
be  concentric  with  the  body  of  the  screw,  so  that  when  it  is 
being  screwed  into  place,  the  piece  it  is  to  hold  will  be  located 
in    its   proper  location.     Some   adjustable   dies   will    cut   this. 
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thread  fairly  well,  but  solid  dies  do  not,  as  a  rule.  The  worst 
die  to  use  is  the  spring  screw  die,  whose  slender  jaws  spring 
away  from  the  cut  and  produce  an  incorrect  pitch.  I  have 
seen  screws  cut  in  this  manner  that  would  not  enter  a  tapped 
hole  but  three  or  four  threads,  but  a  thin  gage  would  fit  nicely 
all  the  way  up.  This  weak  point  of  the  slender  jaws  can  be 
made  an  advantageous  feature  if  a  proper  holder  is  made, 
into  which  the  die  is  placed,  and  necessary  screws  used  to 
adjust  and  hold  the  prongs.  Such  a  holder  is  shown  in  the 
cut.  This  method  of  holding  the  die  gives  to  the  spring  screw 
die  all  the  qualities  of  a  solid  die  without  losing  any  of  the 
adjustable  qualities  of  the  spring  die. 

It  will  be  seen  from  the  cut  that  the  die  is  held  rigidly  with- 
in a  solid  holder  A,  the  shank  of  which  fits  the  regular  die 


Holder  for  Spring  Screw  Threading  Dies. 

holder  or  chuck.  The  screws  B  hold  the  die  in  place.  The 
screws  C  adjust  the  die  in  regard  to  the  size  independently 
of  one  another.  These  separate  adjustments  are  convenient, 
for  it  is  often  necessary  to  adjust  one  jaw  more  than  another. 
The  screws  D  give  a  backing  to  the  jaws  and  prevent  them 
from  springing  away  from  the  cut.  A  hardened  bushing  E, 
held  in  front  of  the  die,  guides  the  work  when  entering  the  die 
so  that  the  thread  will  be  concentric  with  the  blank.  The 
holes  F  permit  the  oil  to  enter  the  die  and  the  chips  to  pass 
away  from  the  cut. 

When  adjusting  the  die,  use  a  master  screw.  Screw  it  into 
the  die  through  the  bushing  and  adjust  the  jaws  until  they 
barely  touch  the  thread  of  the  master  screw.  The  die  is  then 
ready  for  use.  The  first  screw  made  should  be  gaged,  and 
readjustment  should  be  made  according  to  requirements.  A 
little  practice  will  enable  the  operator  to  adjust  the  die  with- 
out any  trouble.  This  holder  will  also  be  found  to  be  con- 
venient for  holding  the  die  when  rehobbing  it.  Often  one  jaw 
needs  more  bobbing  than  another,  and  by  means  of  the  screws 
C  this  can  be  accomplished.  The  bushing  E  will  be  found  to 
be  an  excellent  guide  for  the  hob. 

The  most  satisfactory  way  of  annealing  dies  to  prevent 
them  from  cracking  when  they  are  hardened  after  rehobbing, 
is  to  pack  them  in  a  regular  case-hardening  box  with  char- 
coal, and  put  them  in  a  furnace  with  a  regular  charge,  and  if 
possible  permit  the  box  to  remain  in  the  furnace  to  cool.  If 
this,  however,  is  not  convenient,  remove  the  box  with  the 
charge  and  set  it  aside  in  a  warm  place  until  the  dies  are 
cool  enough  to  be  taken  out.  Do  not  allow  the  air  to  strike 
the  dies  while  they  are  hot.  If  these  directions  are  properly 
followed,  this  method  will  tend  to  keep  the  dies  from  cracking, 
and  they  can  be  used  over  and  over  as  long  as  the  threads 
last.  The  die  holder  shown  has  been  in  use  over  twenty  years, 
which  is  long  enough  to  prove  that  it  gives  satisfaction. 

W.  B.  M. 


"R.  S."  ONCE  MORE  REPUTED. 
In  the  April  issue  of  Maciiineky  "R.  S."  gives  a  suggestion 
for  finding  the  radius  of  an  arc  when  its  length  and  the  length 
of  the  chord  are  given.  I  would  like  to  say  thereto  that  his 
method  is  incapable  of  solution.  Let  C  be  the  length  of  the 
given  chord,  x  the  height  of  the  given  arc,  and  R  the  required 
radius;  "R.  S."  then  says  that  he  now  has  two  unknown  quan- 
tities, R  and  X,  and  by  finding  two  equations  involving  these 
two  quantities,  the  problem  may  be  solved.  The  equations  he 
gives  are: 

CV 

+  {R-x)'-  (1) 


-(I) 


{2Ii  —  X)  X 
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(2) 


The  first  is  derived  from  the  geometric  proposition  that  the 
square  of  the  hypotenuse  of  a  right  angle  triangle  equals  the 
sum  of  the  squares  of  the  other  two  sides,  and  the  second 
is  derived  from  the  proposition  that  if  two  chords  intersect 
within  a  circle,  the  products  of  their  respective  segments  are 
equal.  Although  these  equations  are  geometrically  correct, 
they  cannot  be  solved  algebraically,  as  they  are  not  indepen- 
dent equations,  i.e.,  they  do  not  show  different  relations  be- 
tween R  and  x.  This  is  more  easily  seen  by  reducing  them  to 
their  simplest  form: 


R^ 


(I)' 


+  {R  -  X)- 


(1) 


-t-  R--  2  Rx  +  X- 


SRx  -  4.1-2=  C 


(2R-x)x=  l-\ 
'2Rx-x^  =  ^-j=- 


(2) 


SRx  -  ix-  -  C- 

Both  thus  reduce  themselves  to  SRx  —  4  a;"  =  C=,  indicating 
that  they  are  mutually  dependent  and  cannot  be  solved  by  any 
method  for  simultaneous  equations. 

It  is  safe  to  state  that  there  is  no  elementary  proposition  by 
which  R  can  be  found  in  terms  of  C  and  the  length  of  the  arc 
alone;  in  fact,  "R.  S."  tries  by  his  method  to  find  it  in  terms 
of  C  alone,  which  is  quite  a  ridiculous  assumption  to  begin 
with.  F.  Wai-Sleben. 

Brooklyn,  N.  Y. 

[It  would  seem  that  "R.  S."  is  quite  unfortunate  In  his 
alleged  discoveries.  The  readers  of  Machinebt  have  a  way  of 
"sitting  on  him"  that  would  discourage  a  less  indefatigable 
investigator. — Editob.] 


STEAM  REVERSING  VALVE  FOR  HOISTING 
ENGINE. 

The  accompanying  Figs.,  1  to  4,  show  the  design  of  valves 
used  on  a  small  hoisting  engine  with  8  x  S-inch  cylinders.  The 
design  is  very  simple,  but  I  do  not  know  who  the  originator 
was.  The  engine  is  built  by  the  Victorian  Foundry  Com- 
pany. Ottawa,  for  the  Department  of  Public  Works,  to  designs 
furnished  by  the  department. 


Pig.  1.  Fig.  2. 

Fig.  1  shows  section  through  exhaust  passage  B  and  steam 
ports;  Fig.  2  shows  valve  seats  and  port  openings;  Fig.  3 
shows  section  through  distributing  valve  and  ports  --1  and  C, 
also  the  exhaust  passage;  and  Fig.  4  shows  section  through 
main  valve  and  cylinder. 

With  the  distributing  valve  in  the  position  shown  in  Fig.  3. 
steam  is  admitted  from  the  steam  chest  to  port  A.  and  through 
the  passage  shown  into  the  main  valve.  Fig.  4;  then  through 
port  D  into  cj'linder.  Exhaust  is  through  port  E  into  C,.  and 
then  through  passage  to  C  and  through  the  distributing  valve 
down  exhaust  passage  B.     With  the  distributing  valve  moved 
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forward,  the  steam  is  admitted  to  C,  C,  and  E  and  the  cylinder 
exhaust  takes  place  through  D,  A,,  A  and  B. 


TTF^ 


The  simple  action  commends  itself  for  small  engines,  as 
only  one  eccentric  and  connections  are  necessary  for  each 
cylinder.  j.  s.  Imlach. 

Ottawa.  Can.  

MILLING  MACHINE  BORING  TOOL  HOLDER. 

The  adjustable  milling  machine  boring  tool  shown  in  the 
halftone.  Fig.  1,  and  the  line  cut,  Fig.  2,  has  proven  very 
useful  on  jig  and  die  work  and  can  be  used  to  advantage  on 
any  work  of  boring  where  accuracy  is  an  important  factor.    A 


Fig.  1.    Milling  Machine  Boring  Tool  Holder. 

tool  of  the  dimensions  shown  will  bore  holes  from  %  to  1 
Inch  in  diameter,  and  by  making  split  bushings  and  using  a 
small  drill  to  start  with,  very  much  smaller  holes  can  be 
bored.     The    tool-holder    is    made    of    tool    steel    throughout. 


-  #^-t--^ 


^~u^  — 'i T^-im 

Fig.  2.    DetaUs  of  Boring  Tool  Holder. 

The  5/32-inch  square  socket  key  shown  adjusts  the  feed  screw 
as  well  as  locks  the  carriage  to  the  main  part  of  the  holder, 
and  binds  the  tool  in  place.  The  feed  screw  is  provided  with 
two  lock  nuts  and  can  be  adjusted  when  worn.     The  dial,  by 


means  of  which  the  amount  that  the  feed  screw  is  fed  in  is 
determined,  is  graduated  into  50  divisions,  each  one  repre- 
senting 0.0005.  The  operator  is  therefore  able  to  determine 
very  small  Increases  in  the  diameter  of  the  hole  to  be  bored. 
The  screw  itself  is  threaded  left  hand  which  permits  right- 
hand  movements  of  the  dial.  J.  N.  Eagan. 


MAKING  COLLARS  WITH  THE  STEAM  HAMMER. 

Some  years  ago  I  was  called  upon  to  make  a  large  number 
of  collars  of  different  sizes,  and  it  was  necessary  that  these 
collars  should  be  made  cheaply.  The  firm  that  I  was  with 
had  been  buying  drop  forgings  for  these  collars,  but  I  figured 
that  it  would  be  cheaper  to  make  them  in  a  different  manner. 
Previous  to  my  time  in  this  particular  shop  they  had  used  a 
great  deal  of  round  machine  steel  in  various  sizes  from  2  to 
4  inches  in  diameter,  and  they  used  to  throw  the  ends  of  the 
bars  out  in  the  yard  until  there  had  accumulated  a  good-sized 
pile.     This  scrap  I  used  for  making  collars. 

I  first  made  a  set  of  dies  of  different  sizes  from  1%  to  iVi 
inches  inside  diameter,  making  the  holes  taper  as  shown  in 
the  cut.  I  then  made  a  lot  of  short  punches  to  correspond  to 
these  dies,  but  %  inch  smaller  in  diameter  than  the  holes  in 
the  latter.  None  of  the  punches  were  longer  than  2  inches, 
and  some  of  them  were  not  longer  than  I14  inch.  These 
were  also  made  taper,  as  shown  in  the  cut.  I  then  started  to 
make  the  collars.  After  ascertaining  the  amount  of  material 
needed  for  a  certain  size  of  collar,  I  cut  off  three,  four  or  five 
blanks  from  a  piece  of  shafting  at  one  heat.  I  then  threw 
them  back  in  the  fire  and  took  them  one  at  a  time  to  the 
steam  hammer,  hammering  them  down  until  they  were  about 
the  right  thickness,  preferably  a  little  thicker  than  the  size 


Punch  and  Die  for  Malting  Collars. 

called  for.  I  then  rounded  them  up  and  flattened  them  again, 
placed  the  die  in  the  steam  hammer  with  the  heated  blank  on 
it  and  the  punch  on  top,  as  shown  in  the  cut,  and  with  one  or 
two  moderately  hard  blows  of  the  hammer  I  drove  the  punch 
through  very  easily,  and  the  collar  was  forged.  For  varying 
the  size  of  the  holes  in  the  collars  to  be  made,  I  made  some 
taper  pins  of  crucible  tool  steel  to  drive  into  the  holes  after 
they  had  been  punched,  so  that  I  could  make  collars  of  any 
size  and  thickness.  The  plan  was  so  successful,  that  after 
having  used  up  the  scrap  steel,  I  used  regular  bar  stock  in 
making  these  collars.  I  also  used  the  punchings  from  the 
larger  collars  for  making  smaller  ones,  so  there  was  very 
little  waste;  in  fact,  I  figured  there  was  less  than  15  per  cent 
waste  in  all. 

If  the  punch  should  happen  to  shear  the  die  at  any  time,  the 
blacksmith  could  work  the  die  over  in  a  few  minutes  by  clos- 
ing it  up  and  then  driving  the  punch  in  until  the  hole  is  again 
of  the  right  size.  It  is  not  necessary  to  have  sharp  edges  on 
the  die  and  punch,  but  it  is  necessary  to  have  the  bottom  and 
top  of  the  punch  as  parallel  as  possible,  so  as  to  prevent  the 
hammer  from  driving  the  punch  to  one  side.  Care  should  be 
taken  that  the  punch  is  central  on  the  blank  before  the  ham- 
mer is  applied,  so  that  shearing  the  die  will  be  avoided.  I 
have  punched  over  700  collars  on  one  die  without  any  trouble. 

Chicago,  111.  George  T.  Coles. 
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STRENGTH  OF  BOILER  JOINTS. 

It  was  with  interest  that  I  read  the  article  in  your  February 
issue.  Engineering  Edition,  respecting  the  above,  and  I  would 
like  to  show  (what  is  probably  not  known  to  all  your  read- 
ers) that  the  stress  in  the  second  row  of  rivets  always  amounts 
to  more  than  in  the  first  row.  This  is  the  case  when  a 
triple  joint  is  used,  having  a  narrow  outer  butt  strap  and  a 
wide  one  inside,  and  when  the  pitch  in  the  second  row  is  half 
the  pitch  of  the  first,  and  all  rivets  have  the  same  diameter. 

I  will  now  show  how  to  calculate  the  stress  of  the  shell 
plate  at  both  rows  of  rivets,  and  for  the  sake  of  convenience, 
t  take  the  joint  shown  in  Fig.  1,  same  as  in  your  February 
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Fig,  1.    Joint  suggested  in  Article  in  February  Issue. 

issue,  i.  e.:  shell.  %  inch;  rivets,  11-16  inch  =  1.06  inch, 
about;  radius  of  shell,  29  inches;  pitch,  7%  inches;  pressure, 
200  pounds  per  square  inch. 

Row  1.     Pull  along  one  pitch  =  7.75  X  29  X  200  ^  45,000  lbs. 
Length  of  plate  =  7%  —  1  1-16  =  6.6S  inches. 
45.000 

Tearing  of  plate  = =;  10,780  lbs.  per  sq.  in. 

6.68  X  0.625 

45,000 
Shearing  of  rivets  = =  5,6.50  lbs.  per  sq.  in. 

9x  — Xl.06* 
4 
Row  II.  Pull  in  second  row  of  rivets  is  45,000  lbs.  less  the 
amount  taken  away  by  rivet  in   (I);    that  is,  the 
amount  transmitted  in    row  I  through  one  rivet  to 
the  butt  straps. 

TT 

45,000  —  5,650  X  —  X  1.06=  =  45,000  —  5,000  =  40,000 
4 
lbs. 

Row  I ©j -•4 © 

Kown ©-( 9 ^-\-^ '--Q 6-11" 
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Fig.  2.    Joint  Redesigned  to  give  less  Stress  in  Bow  II  tlian  in  Row  I. 

Length  of  plate  =  7«t  —  2  X  1 1-16  inch  =  5%  = 
5.625  inches. 

40,000 

Tearing  of  plate  =  =  11.3S0  lbs.  per 

5.625  X  0.625 
sq.  in.  or  about  5^2  per  cent  more  than  in  row  I. 
To  avoid  this  there  are  two  methods  possible;   one  of  them 
is  shown  in  Fig.  2.    Use  the  same  pitch  at  row  I.  but  increase 
the  pitch  at  rows  II.  and  III.,  all  rivets  remaining  the  same 
diameter. 

Row  I.     Pull   along   one   pitch   =7.75  X  29  X  200  =  45,000  lbs. 
45,000 

Tearing  of  plate  = =  10.780  lbs.  per  sq.  in. 

6.68  X  0.625 

45,000 
Shearing  of  rivets  = ^  7.275  lbs.  per 

TT 

.7  X  —  X  |.06= 
sq.  in.  '.  ,      4 

38,000 

Factor  of  safetv  = =:  5.22 

7.275 


Row  II.  Pull  along  one  pitch  =  45,000  —  7,275  X  —  X  1.06'  = 

4 

38,575  lbs. 


Length  of  plate 
6.15  inches. 


Tearing  of  plate  ^- 


—  1.5  X  1.06 
38,575 


-  :=  10.060  lbs  per  sq.  in. 
6.15  X  0.625 
or  61^  per  cent  less  than  in  row  I. 
A  second  method,  shown  in  Fig.  3.  consists  in  increasing  the 
pitch  and  diameter  of  rivets  in  the  first  row,  or  using  smaller 
rivets  in  the  second  and  third  rows.    Of  course,  this  is  some- 
what awkward,  on  account  of  it  being  necessary  to  change  the 
riveting  tools  (but  on  the  European  continent  this  is  the  usual 
practice)  for  the  two  sizes  of  rivets.    If,  however,  we  keep  the 
1  1-16  inch  rivets  in  the  first  row,  and  use  15-16  inch  rivets  in 
the  second  and  third  rows,  we  get: 
Row  I.     Pull  along  one  pitch  =  7.75  X  29  X  200  =  45,000  lbs. 

Area  of  rivets  =  |l  X  —  X  1.06- j  +  js  X  —  X  0.94M  = 

0.883  +  5..5.50  =  6.433  sq.  in. 

Length  of  plate  =  7%  —  1 1-16  =  6.68  inches. 

45,000 
Tearing  of  platen ■ — -^10,770  lbs  per  sq.  in. 


Shearing  of  rivets 


6.68  X  0.625 

45.000 

:= =:  7,000  lbs.  per  sq.  in. 

6.433 


Row 
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^- 


Fig.  3.    A  Joint  in  which  the  Stresses  are  nearly  l^jquaiizea. 

Row  II.  Pull  =  45,000  —  0.883  X  7,000  =  38,820  lbs. 

Length  of  plate  =  7.75  —  2  X  15-16  =  5.875  inches. 

38,820 
Tearing  of  plate  =^  


10.580   lbs.  per 


5.875  X  0.625 
sq.  in. 
or  1%  per  cent  less  than  in  row  I. 

If  instead  of  using  smaller  diameter  rivets  in  the  second 
and  third  rows  we  keep  1 1-16  inch  rivets,  but  increase  the 
diameter  of  rivets  in  the  first  row  to  1  3-16  inch,  also  the  pitch 
to  give  the  same  percentage,  similar  results  would  be  obtained. 
In  a  triple  butt  joint  with  straps  of  equal  width,  the  stress  in 
the  second  row  would  always  be  less  than  in  the  first  row; 
on  this  account  therefore,  it  is  unnecessary  to  make  any  cal- 
culations of  row  II. 

It  appears  to  me  that  here  in  England  it  is  customary  to  use 
higher  working  stresses  than  in  the  United  States;  while 
there,  according  to  the  article,  plates  are  used  with  a  tensile 
strength  of  55,000  pounds  per  square  inch,  with  a  factor  of 
safety  of  5,  we  use  here  plates  of  not  less  than  60.000  pounds, 
allowing  a  factor  of  safety  of  5  for  double  butt  joints,  and  a 
factor  of  safety  of  4ij  for  triple  butt  joints.  Here  we  never 
use  iron  rivets,  but  always  steel  rivets,  with  a  shearing  strength 
of  50,000  pounds  per  square  inch,  and  a  factor  of  safety  of  5, 
which  equals  10,000  pounds  per  square  inch,  under  pressure. 
It  is  also  our  rule  here  to  take  the  diameter  of  the  steel  rivets 
from  l.lVT~to  1.2\'7\~where  T  equals  thickness  of  plate  in 
inches;  so  that  in  the  above  case  we  should  have  used  1.2 
\  O.biio  =  15-16  inches  for  the  diameter  of  the  rivets,  and  the 
riveting  as  shown  in  Fig.  2. 

The  thickness  of  the  butt  straps  we  take  as  about  0.625  T; 
the  outer  butt  strap  is  in  no  case,  however,  thinner  than  ^ 
of  the  pitch  in  row  II,  as  of  course  it  would  be  very  difficult 
to  calk  any  thinner  butt  strap.  A,  Wind. 

Wolverhampton,  England. 
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TIME-SAVING  DEVICE  FOR  NUT  PACING 
MACHINE. 
The  accompanying  cut  shows  an  addition  to  a  nut  facing 
machine  which  almost  doubles  its  output.  It  used  to  take 
almost  as  long  to  remove  a  nut  from  the  arbor  as  It  did  to 
machine  it,  but  by  the  use  of  the  air  cylinder  shown,  placed 
on  a  block  on  the  bed  of  the  machine,  the  operator  with  one 
hand  reverses  the  belt  and  with  the  other  turns  on  the  air 
which  causes  the  piston  to  ascend.  The  top  part  of  the  pis- 
ton is  provided  with  a  piece  machined  to  fit  the  hexagon  nut 
and  having  a  projection  turned  to  fit  a  hole  bored  in  the 
piston  rod.  When  the  piston  with  this  top  piece  reaches  the 
nut,  it  grips  it,  and  owing  to  the  reversed  motion  of  the 
spindle  of  the  machine,  the  nut  is  quickly  unscrewed.  Another 
nut  is  quickly  screwed  on  the  spindle  in  a  similar  way.  The 
air  is  used  only  to  raise  the  piston,  a  spring  being  used  to 
force  it  down.  For  different  sizes  of  nuts  a  number  of  bush- 
ings are  used,  as  shown  in  the  lower  part  of  the  cut.  These 
bushings  are  placed  between  the  V-piece  gripping  the  nut  and 
the  piston,  in  order  to  raise  the  V-block  up  to  the  required 
height   without   necessitating  an   excessive   amount  of   piston 


Time-saving  Device  for  Nut  Facing  Machine. 

travel.  I  am  aware  that  there  are  better  nut  facers  on  the 
market,  but  this  being  a  home-made  one  which  serves  the 
purpose  all  right,  the  only  difficulty  to  be  overcome  was  the 
backing  off  of  the  nuts,  which  can  be  done  by  the  method 
described  without  stopping  the  machine.  A  little  kink  in 
connection  with  facing  nuts  which  may  be  of  benefit  to  some 
one  is  to  face  the  lower  side  of  the  nut  first  and  to  have  the 
tool  ground  in  such  a  manner  that  the  operator  can  slightly 
countersink  the  nut  of  the  threaded  hole.  By  doing  this  no 
trouble  is  ever  experienced  in  getting  the  nut  started  on  a 
bolt  through  the  thread  being  burred.  Another  kink,  when  a 
lot  of  nuts  come  for  facing  which  have  a  very  hard  scale,  is 
to  put  them  in  a  flue  rattler,  if  it  is  a  railway  shop,  or  in 
any  other  rattler  for  that  matter,  and  they  will  come  out  in  as 
good  condition  as  cold  pressed  nuts.  M.  H.  \V. 

RECESSING  TOOL. 

The  cut  herewith  shows  a  design  for  a  special  recessing  tool, 
which  can  be  used  on  an  ordinary  drilling  machine  for  recess- 
ing. The  tool  will  produce  accurate  results  If  well  made. 
The  cut  shows  a  section  of  the  complete  tool  which  comprises 
the  outer  shell  A,  the  center  piece  B  which  fits  the  drilling 
machine  collet  and  operates  the  tool,  the  cutting  tool  C,  a 
spiral  spring  D,  a  driving  pin  E,  and  finally  two  lock  nuts  F. 
The  tool  can,  of  course,  be  varied  in  design  to  suit  the  par- 
ticular work  it  has  to  perform.  The  action  is  as  follows: 
The  piece  B.  which  fits  into  the  machine  spindle,  revolves  the 
outer  shell  by  means  of  the  driving  pin  E.  The  cutting  tool 
C  passes  through  the  center  of  the  outer  shell  and  of  center 
piece  B.  The  two  side  pieces  on  the  cutting  tool,  shown  in  the 
section,  slide  in  the  two  slots  provided  in  the  center  piece. 
These  slots  are  cut  at  a  suitable  angle,  so  that  when  the  cen- 
ter piece  is  forced  forward,  the  slots  force  the  cutting  tool 
outward  until  the  lock  nuts  come  in  contact  with  the  end  of 
the  shell.  The  nuts  can  be  set  to  gage  the  diameter  of  the  re- 
cess required.   The  end  face  G  of  the  shell  takes  a  bearing  on 


the  work  to  be  operated  upon.  The  spiral  spring  should  be  strong 
enough  to  force  the  center  piece  up,  when  the  pressure  is  re- 
leased at  the  driving  spindle,  to  withdraw  the  cutting  tool 
from  the  recess.  When  assembling  the  tool,  care  must  be  ex- 
ercised to  insure  that  the  driving  strain  comes  on  the  driving 
pin  E.  and  that  the  .slot  at  the  end  of  the  center  piece  does 
not  bind  on  the  side  of  the  cutting  tool,  the  function  of  this 
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Recessing  Tool. 

part  being  only  to  transmit  the  feed  to  the  cutting  tool  and 
not  to  drive  it.  The  outer  shell  is  the  driving  medium  and 
the  cutting  tool  should  be  a  nice  sliding  fit  in  the  shell.  The 
slot  in  the  shell  which  receives  the  driving  pin  must  be  a 
sliding  fit  and  long  enough  to  accommodate  the  full  adjust- 
ment of  the  tool.  •  COXTRIBUTOR. 


FLANGE  DRILLING  JIG. 

The  drilling  jig  shown  in  the  cut  is  not  intended  for  ex- 
treme accuracy,  but  rather  to  take  in  a  wide  range  of  work. 
As  the  number  of  holes  in  the  work  to  be  drilled  varies,  it 
would  cost  considerable  to  make  individual  jigs  to  do  the 
same  work.  The  features  of  this  jig  are  the  individual  plate, 
and  the  removable  arm  which  carries  the  drill  bushing.  The 
plate  is  held  in  position  by  a  nut  on  the  under  side  of  the 
work,  and  the  position  of  the  arm  is  fixed  by  a  plug  which 


Flange  Drilling  Jig. 

passes  through  the  arm  and  into  the  plate.  The  bolt  at  the 
outer  end  is  made  of  a  suitable  foi'm^to  clamp  on  the  under 
side  of  the  woi-k,  and  is  tightened  by  the  handle  shown,  which 
avoids  the  use  of  a  wrench.  By  loosening  this  handle  and 
withdrawing  the  locating  plug,  the  arm  can  be  turned  to  the 
next  division,  the  plug  inserted  and  the  hole  drilled.  Differ- 
ent diameters  may  be  drilled  by  using  arms  of  suitable  length, 
so  the  same  dividing  plate  answers  for  a  wide  range  of  sizes. 
Although  the  principle  of  this  jig  is  not  new,  yet  the  adapta- 
tion is  entirely  original  so  far  as  the  writer  knows. 

Wellsville,  N.  Y.  M.  A.  Palmer. 
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SLAB  TRUCK  FOR  FORGE  SHOP. 
The  cut  herewith  illustrates  a  slab  truck  that  is  made  to 
handle  both  the  hot  and  cold  billets  around  a  forge  shop.  It 
is  made  up  entirely  of  iron,  hence  there  is  no  danger  of  de- 
struction when  handling  billets  at  a  white  heat.  The  height 
has  been  designed  to  conform  to  that  of  the  furnace  door  and 
the  top  of  the  bottom  die  on  the  steam  hammers  in  use. 
A  heavy  hot  slab  may  be  pulled  from  the  furnace  and  wheeled 
over  to  the  anvil  of  the  steam  hammer  with  greatest  ease. 
The  construction  is  very  simple  and  inexpensive.  The  axle 
is  made  of  3  x  3-inch  wrought  iron,  and  the  two  wheels  are 
24  inches  in  diameter,  3%-lnch  tread,  and  made  of  cast  iron. 
The  slab  rest  A  is  made  of  3  x  %-inch  wrought  iron,  supported 
by  the  3  x  %-inch  braces  B,  with  a  piece  of  1  inch  wrought 
iron  pipe  C  acting  as  a  strut.  The  whole  is  bolted  down 
through  the  axle  by  a  %-inch  bolt  passing  through  the  pipe, 


long — a  "moonlight  run" —  and  the  engineer  managed  to  keep 
it  going.  Soon  the  runs  lengthened,  and  then  the  trouble  grew 
serious.  One  morning  after  an  all-night  run  I  went  over  to 
the  plant  and  it  seemed  as  though  there  was  a  barrel  of  tallow 
on  the  floor — tallow  mixed  with  black  lead,  oil,  and  water 
(only  the  water  didn't  mix),  and  the  box  was  then  too  hot  to 
handle.  Something  had  to  be  done,  and  as  I  was  practically 
responsible   for   the   outfit,    I   felt   a  trifle    worried.     I   don't 


Method  of  Oiling  Bearlnga. 

know  as  it  does  any  good  to  look  at  a  thing  that  "acts  up," 
but  I  did  look  at  it  for  a  few  minutes  and  then  asked  the 
engineer  to  take  off  the  cap  and  take  out  the  bronze  shoe  and 
send  it  to  the  shop. 

I  cut  a  groove  201,^  inches  long  as  near  the  edge  of  the  shoe 
as  was  practicable  and  put  in  the  pipe  and  sight  feed  oil 
cup,  shown  in  the  cut.  We  got  it  back  in  time  for  that 
evening's  run,  and  from  that  time  till  the  engine  was  replaced 
by  a  larger  one,  some  four  or  five  years  later,  that  bearing 
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Slab  Truck  for 

and  each  end  riveted  over.  The  support  D  is  of  %  x  2-inch 
wrought  iron  made  in  U-shape  and  is  very  rigid.  The  handle 
is  of  lyo-inch  round  wrought  iron,  welded  to  a  %  x  3-inch 
yoke.  The  hand  bar  is  1  inch  in  diameter  by  24  inches  long 
for  the  accommodation  of  two  men.  The  truck  as  a  whole  has 
been  found  very  useful  and  substantial,  and  since  its  trial 
many  others  have  been  constructed.  T.  B.  Buenite. 


OILING  BEARINGS. 
Having  noticed  several  articles  lately  in  M.\chinert  about 
oiling  bearings.  I  am  prompted  to  give  a  bit  of  my  experience 
in  that  line.  Some  20  to  22  years  ago  we  made  an  engine  to 
run  an  electric  light  plant,  with  cylinder  24  x  48  inches,  which 
was  a  pretty  large  one  for  our  small  shop  to  tackle.  Soon 
after  it  was  running,  it  developed  an  inordinate  desire  to 
heat  the  main  bearing.  This  bearing  was  12  inches  in  diam- 
eter by  21  inches  long;  the  quarter  boxes  were  babbitted, 
and  the  bottom  shoe  was  of  phosphor  bronze  8  inches  wide, 
giving  168  square  inches  to  carry  about  18,000  pounds,  which 
would  not  seem  excessive,  only  a  little  over  100  pounds  to  the 
square  inch.  The  box  was  equipped  with  two  sight  feed  oil 
cups,  and  had  an  opening  on  top  6  x  16  inches  do-wn  to  the 
shaft.     The  first  regular  run  it  made  was  only  a  few  hours 


the  Forge  Shop. 

was  never  any  warmer  than  the  air  in  the  room.  As  first 
made,  this  bronze  shoe  was  beveled  to  carry  oil  under  the 
shaft,  and  grooved  diagonally  according  to  the  time-honored 
custom.  We  noticed  one  curious  thing  about  it;  if  the  oil 
cups  on  top  were  set  to  feeding,  oil  would  run  out  over  the 
top  of  the  added  oil  cup  at  the  left,  just  as  much  as  was  deliv- 
ered by  the  two  on  top;  stopping  the  oil  from  the  top  resulted 
in  the  new  oil  cup  instantly  becoming  operative  again.  The 
engine  ran  "over";  had  it  run  "under,"  I  would  have  cut  the 
groove  at  the  other  edge,  and  carried  oil  to  it  by  drilling  all 
way  through  the  shoe.  E.  S.  Xewtox. 

Milwaukee,  Wis. 

»     »     » 

A  soldering  fluid  which  has  proved  very  useful  in  certain 
railway  shops  is  made,  says  the  Street  RaiUcay  Journal,  by 
killing  two  quarts  of  hydrochloric  acid  with  all  the  zinc  it 
will  take  up.  Then  to  the  acid  a  quart  of  water  is  added,  or 
it  may  have  to  be  added  before  the  zinc  will  fully  dissolve. 
A  quart  of  glycerine  which  has  previously  been  mixed  with  a 
quart  of  alcohol  is  then  added  to  the  solution.  This  fluid  is 
used  for  all  kinds  of  soldering  and  has  been  found  especially 
desirable  with  greasy  or  dirty  connections,  as  well  as  for  sold- 
ering to  iron.  It  is  claimed  that  the  glycerine  prevents  the 
rust  caused  by  soldering  fluids  containing  hydrochloric  acid. 
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SHOP  KINKS. 


A  DEPARTMENT  OP  PRACTICAL,    IDEAS   FOR  THE  SHOP. 

ContributioDS  of  kinks,  devices  and  methods  of  doing-  work  are   solicited  for 

tljis  column.    Write  on  one  side  of  tiie  paper  only  and 

send  sketches  \phen  necessary. 

DRAFTING  ROOM  SCALES  FOB  COMPARING  FULL-SIZE 
DIMENSIONS. 
It  is  a  good  idea  to  have  the  drafting  room  fitted  with  two 
full-sized  scales,  one  extending  the  full  length,  and  the  other 
the  full  height,  of  the  room.  These  scales  need  not  be  gradu- 
ated very  fine — say  about  every  quarter  of  a  foot — but  should 
be  figured  in  such  a  manner  that  the  figures  are  legible  from 
any  drawing  board  in  the  room.  This  scheme  is  being  adopted 
quite  generally  in  the  technical  schools,  where  the  pupils  are 
liable  to  have  a  poor  conception  of  large  dimensions,  and  it 
is  sometimes  a  great  help  even  to  those  who  have  had  shop 
and  field  experience.  E.  A.  Pritchabd. 

Champaign,  111. 


TOOL-HOLDER  FOR  THE  SHAPER. 
Feeling  the  need  of  a  tool-holder  that  could  be  worked  on 
a  shaper   right   up   to   a  shoulder   without   interference   from 
the  set  screw,  I  designed  the  holder  shown  in  the  figure.     No 

^5n. 


^ 


explanation  is  necessary,  though  it  might  be  stated  that  the 
tool  has  not  only  proven  successful  in  its  intended  field,  but 
eflJcient  for  a  large  variety  of  lathe  work  as  well. 
Middletown,  N.  Y.  Donald  A.  Hampson. 


SUPPORT  FOB  SHAFT  WHEN  BABBITTING. 
In  babbitting  boxes  for  crankshafts,  drill  with  the  breast 
drill  two  holes  about  90  degrees  apart  and  about  a  quarter  of 
an  inch  from  the  outside  end  of  the  boxes  to  be  babbitted. 
These  holes  are  to  be  tapped  for  small  countersunk  head- 
screws.  The  shaft  can  rest  on  the  heads  of  these  screws,  and 
be  lined  up  by  adjusting  the  screws  up  or  down  with  the 
fingers  or   a   pair   of   pliers.     After  pouring  the   babbitt,   the 


screws  may  be  taken  out  with  a  screwdriver,  or,  if  brass 
screws  were  used,  they  might  be  left  in.  One  convenience  of 
this  method  is,  that  after  lining  up  the  shaft  It  may  be  taken 
out  of  the  boxes  and  warmed  up  before  pouring  babbitt  and 
be  replaced  with  the  assurance  that  it  will  still  be  in  line. 
Los  Angeles,  Cal.  Stanley  Gould. 


EXPANDING  CHUCK  FOR  GRINDING  MACHINE. 
The  cut  herewith  shows  an  expanding  chuck  for  a  Brown 
&  Sharpe  universal  grinding  machine,  which  I  found  useful  in 
holding  friction  washers,  etc.,  when  grinding  on  the  face,  and 


I  think  the  idea  worth  bringing  before  other  readers  of  Ma- 
CHiNEKY.  The  screw  B  fits  the  threaded  hole  in  the  face-plate 
of  the  machine,  and,  as  it  is  screwed  in,  forces  the  pins  A 
outward,  thus  gripping  the  work.  The  head  of  the  screw  B 
should  be  hardened  and  ground  to  correct  taper.  The  pins  A 
should  be  a  good  fit  in  the  body,  so  as  to  insure  accuracy.    The 


two  screws  C  hold  the  body  of  the  chuck  in  place,  after  being^ 
located  in  the  center  of  the  face-plate  by  screw  B.  The  sizes 
of  the  chucks  will  vary  according  to  the  work  to  be  ground, 
but  a  good  many  jobs  can  be  done  by  just  having  sets  of  pins 
of  different  lengths.  Machinist. 


:"jXr:. 


DEVICE  FOR  USE  IN  REAMING  TAPER 
HOLES. 

The  device  shown  in  the  cut  is  handy  for 
use  when  reaming  taper  holes  on  a  drill  press. 
The  shank  A  is  gripped  in  the  chuck  of  the 
machine,  the  spring  B  is  fastened  to  the  shank 
at  the  top  and  has  a  straight  portion  at  the 
lower  end  which  engages  with  the  driving  pin 
C.  The  end  of  the  shank  A  is  a  running  fit 
in  the  body  D,  and  is  held  by  a  screw  and  a 
washer  as  shown.  The  reamer  is  held  in  place 
by  a  pin,  and  the  hole  through  the  reamer  is 
an  easy  fit,  allowing  some  play,  so  that  the 
reamer  will  adjust  itself  to  the  hole  being 
reamed.  The  object  of  this  arrangement  is 
that  if  the  reamer  sticks,  rather  than  to  break 
the  reamer,  the  spring  will  be  closed  up 
enough  to  permit  the  extending  end  to  pass  by 
the  pin  C,  so  as  to  leave  the  reamer  station- 
ary until  the  machine  is  stopped. 

Machinist. 


AN  EXTENSION  PLANER  TOOL  HOLDER. 
In  the  cut  below  is  shown  a  tool  of  clapper  box  type  de- 
signed for  holding  tools  in  the  planer.     B  is  the  shank   or 
holder.     At  A  is  shown  a  toothed  clutch  secured  to  the  tool 
shank  B  and  the  tool-holder  D,   respectively.     The  holder  is 


QQ 


iIachii»ri/J/.7,  L|^_^UKq 


held  to  the  shank  by  means  of  a  nut  C.  By  loosening  this 
nut  and  raising  the  tool-holder  D.  thus  disengaging  the  clutch, 
the  tool  may  be  turned  to  almost  any  angle  without  throwing 
the  head  of  the  planer  over.  G.  E.  White. 

Newark,  N.  J. 


REMOVING  PULLEYS  FROM  SHAFTS. 

When    a   pulley   or   collar   sticks    on   a   shaft   and  will   not 

come  off,  sprinkle  alcohol  freely  around  the  ends  and  tap 
lightly  with  a  hammer,  which  aids  the  alcohol  to  reach  the 

part   cramped.     This    method    will    also    work    well  when    a 

bearing  binds  from  lack  of  oil.  Wm.  Davis. 

Philadelphia,  Pa. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 
This  page  is  intended  to  be  used  only  for  the  publication  of  such  shop  re- 
ceipts as  the  contributors  know  from  experience  to  be  practicable.  Receipts 
are  soUcited  on  the  condition  that  the  contributors  personally  know  that  they 
are  reUable.  The  fact  that  a  receipt  is  old  and  supposedly  well-known  does  not 
bar  it,  provided  it  has  not  already  appeared  here. 

351.    ANNEALING  STEEL. 

Cover  the  steel  with  fire  clay,  and  heat  to  a  red  heat.  Then 
allow  .the  steel  to  cool  over  night  in  a  furnace  or  forge.  This 
method  will  prove  satisfactory  when  other  means  fail. 

Rockford,  111.  Samuel  H.  Owens. 


more  easily  procurable,  or  rather  more  apt  to  be  on  hand,  in 
a  machine  shop.  This  is  gasoline.  In  our  shop  we  have  used 
gasoline  as  a  lubricant  for  cutting  copper  with  very  good 
results.  George  C.  Nash. 

Rockford.  111. 


352.    COOLING  COMPOUND  FOR  NECKS  OF  ROLLS 

AND  SHAFTS. 

Dissolve  214  pounds  of  lead  acetate  in  14  pounds  hot  tallow 

■and   add   2%    pounds   black   antimony.     Stir   the   ingredients 

constantly  until  cold.  W.  R.  Bowers. 

Birmingham,  England. 

353.    FIEE  CLAY  MIXTURE. 

A  fire  clay  mixture  that  will  stand  a  high  temperature 
without  cracking  or  checking  is  mixed  as  follows:  45  per 
cent  crushed  fire  brick,  50  per  cent  fire  clay,  and  5  per  cent 
clean,  sharp  sand.  This  is  to  be  moistened  and  mixed  to  a 
heavy  paste,  tamped  into  the  shape  required  and  burned  dry. 

Denver,  Col.  E.  W.  Bo^vE^-. 


354.  STEAM  TIGHT  JOINTS. 
Take  white  lead  ground  in  oil,  add  to  it  as  much  black 
oxide  of  manganese  as  possible  and  a  small  portion  of  litharge. 
Knead  with  the  hand,  dusting  the  board  with  red  lead.  The 
mass  is  made  into  a  small  roll  and  screwed  or  pressed  into 
position,  the  joint  being  first  slightly  oiled  with  linseed  oil. 

R.  E.  Verse. 


359.    LUBRICANT  FOR  TURNING  COPPER. 
Having  noticed  that  in  the  Shop  Receipts  in  the  March  issue 
it  is  stated  that  milk  is  a  good  lubricant  for  use  in  turning 
•copper,   I   would   like   to   mention   another   which   is   perhaps 


360.  TO  WATERPROOF  LEATHER. 
To  waterproof  leather  and  leave  it  soft  and  pliable,  apply 
a  mixture  of  4  parts  castor  oil  and  1  part  raw  India  rubber, 
by  weight.  Heat  the  oil  to  250  degrees  F.,  then  add  the  rub- 
ber, cut  into  small  pieces.  Gradually  stir  until  the  rubber 
is  completely  dissolved  and  then  pour  into  a  suitable  vessel 
and  let  cool.  If  used  on  dark  leather  add  sufficient  printer's 
ink  to  give  the  dark  color.  E.  W.  Norton. 


355.    STROP  PASTE  FOR  RAZORS  AND  KEEN  EDGE  TOOLS. 

An  excellent  strop  paste  for  edging  razors  or  other  keen- 
■edge  tools  is  a  mixture  of  levigated  oxide  of  tin,  1  ounce; 
■powdered  oxalic  acid.  14  ounce;  powdered  gum,  20  grains. 
TVIix  to  a  paste  with  water,  spread  evenly  over,  and  work 
■well  into  the  strop  with  some  smooth  surface.  The  rough 
.side  of  the  strop  gives  best  results.  E.  W.  Bowex. 

Denver,  Col. 

356.  METAL  POLISH. 
Get  two  or  three  oyster  or  clam  shells  and  burn  them  on 
■clear  coal  fire  for  fifteen  or  twenty  minutes;  then  powder 
them  in  a  mortar.  This  makes  a  superior  metal  polish.  It  is 
the  best  thing  I  have  ever  used  for  polishing  silver  and  gold 
;articles,  and  if  finely  pulverized  can  be  used  on  the  most 
^delicate  article  without  injury.  Rex  McKee. 

Joliet,  111. 

357  WASH  FOR  WHITENING  METAL  WORK  FOR 
LAYING  OUT. 
Mix  whiting  and  white  lead  -with  boiled  linseed  oil  to  a 
thick  paste:  add  some  Japan  dryer,  and  thin  with  benzine  or 
gasoline.  This  makes  a  fine  preparation  for  whitening  sheet 
iron  and  other  work  previous  to  laying  out,  as  any  lines  drawn 
on  the  surface  show  up  very  distinctly.  It  also  makes  a  very 
good  stenciling  or  marking  paint.  A.  D.  Knauel. 

Moline,  111. 

358.  TO  PREVENT  GLUE  CRACKING. 
A  useful  fact  to  know  in  regard  to  glue  when  using  it  on  fur- 
niture or  other  work  that  will  be  exposed  to  a  very  dry  atmo- 
sphere, is  that  a  small  addition  of  chloride  of  lime  will  tend 
to  prevent  the  glue  drying  out  and  cracking.  The  chloride  of 
lime  is  strongly  hygroscopic  and  constantly  attracts  enough 
moisture  from  the  atmosphere  to  keep  it  moist.  Use  about 
one-fourth  ounce  of  chloride  to  one  quart  of  glue. 

M.  E.  Caxek. 


361.    LIQUID  METAL  POLISH. 

A  good  liquid  metal  polish  for  cold  smooth  surfaces,  either 
iron  or  brass,  may  be  made  from  the  following  ingredients: 
To  3  quarts  of  benzine  add  2  ounces  of  oxalic  acid  and  IV2 
pound  of  silicate  acid  powder.  This  polish  may  be  made  in 
large  quantities  and  set  aside  for  further  use  provided  it  is 
kept  in  tightly  closed  bottles,  and  shaken  well  before  using. 
Apply  the  solution  with  a  piece  of  cloth.  When  dry,  polish 
with  a  soft,  clean  cloth.  T.  E.  O'Doxxell. 

Urbana,  111. 


362.  CEMENT  FOR  FASTENING  METALS  TO  GLASS. 

Melt  together  in  a  water  bath  15  parts  of  copal  varnish,  5 
parts  of  drying  oil,  and  3  parts  of  turpentine.  When  the  in- 
gredients are  well  mixed  add  10  parts  slacked  lime.  An  elas- 
tic cement  for  fastening  brass  to  glass  may  be  made  by  mix- 
ing 5  ounces  of  resin,  1  ounce  beeswax,  and  1  ounce  of  red 
ochre  or  Venetian  red  in  powdered  form.  Melt  the  resin  and 
beeswax  together  by  gentle  heat,  and  gradually  stir  in  the 
Venetian  red.  W.  R.  Boweks. 

Birmingham,  England. 


363.    POLISH  FOR  BRASS. 

An  excellent  liquid  polish  for  articles  of  brass  may  be  made 
as  follows:  Add  together  and  mix  thoroughly,  100  parts  of 
powdered  pumice  stone,  2  parts  oil  of  turpentine,  12  parts 
soft  soap  and  12  parts  of  fat  oil  or  lard.  When  thoroughly 
mixed,  add  the  mixture  to  a  solution  of  3  parts  oxalic  acid 
dissolved  in  40  parts  of  hot  water.  Stir  well  until  a  uniform 
paste  is  formed.  Apply  to  surface  of  any  article  of  brass,  by 
means  of  a  cloth,  rubbing  it  in  well.  Remove  remnant  and 
polish  with  a  clean,  dry  cloth.  T.  E.  O'Donnell. 

Urbana,  111. 


364.    TO  CASE-HARDEN  FOR  COLORS. 

Mix  10  parts  charred  bone,  6  parts  wood  charcoal,  4  parts 
charred  leather  and  1  part  of  powdered  cyanide  potassium. 
Clean  the  work  thoroughly,  and  do  not  handle  with  greasy 
hands.  Pack  the  work  with  the  mixture  in  a  common  gas 
pipe  plugged  at  one  end.  and  seal  at  the  other  with  asbestos 
cement.  Heat  in  a  furnace  to  a  dark  cherry  red  and  keep 
at  that  heat  for  about  4  or  5  hours.  Dump  in  a  tank  with 
compressed  air  bubbling  up  through  the  bottom.  It  the 
colors  are  too  gaudy  leave  out  the  cyanide.     J.  F.  S.\li.ows. 

Grand  Rapids,  Jlich. 

365.    PASTE  METAL  POLISH. 

A  paste  metal  polish  that  is  good  for  any  smooth  surface, 
whether  hot  or  cold,  can  be  obtained  from  the  following  in- 
gi-edients,  which  will  make  about  20  pounds  of  the  polish: 
2  ounces  of  spermaceti.  4  ounces  of  cake  tallow,  10  star  can- 
dles, 21^  pints  of  raw  linseed  oil,  2'.j  pints  of  kerosene,  and  5 
pounds  of  tripoli  powder.  Procure  a  crock  that  will  hold  3  or 
4  gallons.  Put  in  the  tallow,  spermaceti  and  candles,  and  melt 
over  a  slow  fire.  Then  add  the  linseed  oil  and  kerosene,  and 
stir  well.  While  this  mixture  is  still  warm,  remove  from  the 
fire,  and  add  the  tripoli  powder  very  slowly  while  constantly 
stirring  the  mixture.  When  all  the  powder  has  been  added, 
allow  to  cool.  To  use.  apply  with  a  soft  cloth,  and  after  dry- 
in'  remove  the  remnant  and  rub  the  surface  with  a  piece  of 
soft  flannel.  T.  E.  O-Dosneix. 

Urbana,  111. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO   CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 
Give  all  details  and  name  and  address.    The  latter  are  for  our  ov 


MAKING  GEARS  TO  BROKEN  SAMPLES. 

J.  H. — Suppose  I  am  given  the  task  of  making  a  gear  of 
any  kind,  and  am  given  a  sample  gear  that  is  brolven  in 
several  pieces,  so  that  it  would  be  impossible  to  caliper  it  or 
measure  it  in  any  other  way.  How  can  I  get  the  exact  dimen- 
sions by  calculation  to  make  a  new  gear?  I  want  to  know  the 
outside  diameter,  pitch  diameter,  thickness  of  tooth,  etc. 

A. — If  the  broken  gear  is  of  an  even  diametral  pitch  the 
problem  is  a  simple  one.  In  the  Brown  &  Sharpe  catalogue  will 
be  found  a  series  of  silhouetted  profiles  of  gear  teeth,  of  var- 
ious diametral  pitches.  These  will  be  found  in  other  books  re- 
lating to  gearing  as  well.  A  tooth  of  the  broken  gear  may 
be  matched  up  with  these  drawings  until  it  is  found  what 
pitch  the  original  gear  was.  Then  add  2  to  the  number  of 
teeth  in  the  broken  gear,  and  divide  by  the  diametral  pitch 
found.  This  will  give  the  correct  outside  diameter.  Divide 
the  number  of  teeth  by  the  diametral  pitch,  and  the  answer 
will  be  the  pitch  diameter  of  the  gear.  Divide  1.5708  by  the 
diametral  pitch,  and  the  result  will  be  the  thickness  of  the 
tooth  at  the  pitch  line.  Divide  2.1571  by  the  diametral  pitch, 
and  the  result  will  be  the  total  depth  of  the  space,  or  the 
depth  of  cut  required.  All  the  dimensions  thus  obtained  are 
in  inches.  For  example,  a  broken  30  tooth  gear  is  found  by 
comparison  with  the  catalogue  cuts  to  be  4  diametral  pitch. 
The  outside  diameter  is  then  (30  +  2)  -f-  4  =  S  inches.  The 
pitch  diameter  is  30  -r-  4  =  71/2  inches.  The  thickness  of  tooth 
at  pitch  line  is  1.5708  H-  4  =  0.3927  inch.  The  whole  depth  of 
tooth  is  2.1571  -^  4  =  0.5393  inch. 


This  is  the  unit  tensile  stress  due  to  bending.     Besides  this 
we  have  that  due  to  direct  tension,  which  is  found  by  divid- 
ing   the    load    by    the    area    of    the    section.     This    gives    us 
21,600 

^2,270    pounds    per    square    inch.        The    maximum 

4  X  2% 

fiber  stress  will  then   be  equal  to  the  sum  of  these  two,  or 

18,700  +  2,270^20,970  pounds  per  square  inch.     Another  case 


QUESTIONS  OF  STRENGTH  OF  MATERIALS,  ECCENTRIC 
LOADING. 
A.  W. — 1.  Fig.  1  represents  a  wrought-iron  bar  with  an 
offset  of  314  inches.  This  is  a  draw-bar  between  a  locomotive 
and  tender.  Please  tell  me  how  to  calculate  the  fiber  stress 
in  this  piece.  Of  course,  it  would  not  stand  as  great  a 
strain  as  it  would  if  it  were  a  plain  straight  bar  of  the  same 
section.  It  is  subject  to  a  pull  of  21,600  pounds.  2.  The 
sketch,  Fig.  2,  shows  a  load  suspended  at  the  end  of  a  boom, 
which  is  in  turn  suspended  from  the  tie-rod  or  guy  rope 
shown.  What  will  be  the  strain  in  the  boom  and  the  guy 
rope  if  weight  W  weighs  5,000  pounds,  and  what  formulas 
would  be  used  in  solving  this? 

A. — 1.  You  arefi'ight  in  surmising  that  the  fiber  stress  In 
the  bar  is  greater  when  it  is  bent  as  shown  than  it  would  be 
if  it  were  straight.  This  Is  because  a  bending  strain  is  in- 
troduced in  the  offset  portion.  This  bending  strain  may  be 
expressed  in  inch-pounds  by  multiplying  the  load  in  pounds 
by  the  amount  of  offset  in  inches.  Fig.  3  shows  the  principle. 
The  stress  in  the  offset  portion  of  the  bar  is  the  same  as  if 
it  were  broken  off,  as  shown,  and  the  load  were  applied  to  a 
clamp  or  bracket,  the  point  of  application  being  in  line  with 
the  original  center  line  of  the  load.  It  is  easy  to  see  In  thl^ 
case  that  a  bending  moment  of  Px  inch-pounds  is  set  up,  tend- 
ing to  bend  and  break  the  bar  where  it  is  fastened  to  the 
clamp.  Considering  the  bar,  then,  as  a  beam  subject  to  a 
bending  moment  of  Pj-  inch-pounds,  we  have  for  fiber  stress 
Mc 

S  = 

/ 

in  which  S  is  the  unit  fiber  stress. 

I  is  the  moment  of  inertia  of  the  section. 

c  is  the  distance  from  the  netural  axis  of  the  section  to  the 
outermost  fiber  in  the  plane  of  bending. 

The  moment  of  inertia  for  a  rectangular  section  equals  the 
width  multiplied  by  the  cube  of  the  height,  divided  by  12; 
or,  4  X  (2%)'' -=-12=::  4.46. 

M  =  Px  =  21,600  X  3%  =  70,200   inch-pounds. 

2% 

c  = =  1.18,  about, 

2 
Inserting  these  in  the  formulas  first  given,  we  have 

70,200  X  1.18 

S= =  18,700   pounds   per   square   inch. 

4.46 
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of  the  same  kind  is  shown  in  Fig.  4.  In  this,  or  any  other 
case,  a  straight  line  may  be  drawn  between  the  two  points 
where  pressure  is  applied.  If,  then,  the  neutral  axis  be 
drawn,  the  point  where  the  distance  between  the  neutral 
axis  and  the  pressure  line  Is  greatest  will  be  the  point  where 
the  bending  moment  is  greatest.  The  distance  between  the 
lines  at  this  point,  shown  by  x  in  Fig,  4,  will  be  the  lever 
arm  of  the  bending  moment,  which  will  be  expressed  as  Px, 
the  same  as  in  Fig.  3, 

2.     This   problem   can   be    simply   solved   by   the   parallelo- 
gram of  forces.     Draw  a  diagram  like  that  shown  in  Fig.  5  in 


P*-E 
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which  F^  is  parallel  to  the  pull  of  the  weight  (which,  of 
course,  is  vertically  downward),  F..  is  parallel  to  the  direction 
of  the  beam  or  compression  member,  and  F^  is  parallel  to  the 
guy  rope.  Make  F^  of  a  length  representing  to  scale  the 
weight  of  the  load.  Complete  the  parallelogram  determined 
by  the  length  and  position  of  F,,  and  the  directions  of  F,  and 
F3.  F.,  measured  to  the  same  scale  as  F,,  will  then  give  the 
compressive  stress  in  the  boom,  while  F,  will  give  the  tensile 
stress  in  the  guy  rope.     Calling  the  side  of  the  parallelogram 


FIG.  5 


opposite  F,  by  the  symbol  F'„  and  noting  that  F,  ond  F\  are 
equal  and  parallel,  it  will  be  seen  that  the  triangle  enclosed  be- 
tween F'l,  F,  and  F,  is  similar  to  that  included  between  the 
center  lines  of  the  guy  rope  and  the  boom,  and  the  wall  to 
which  they  are  fastened.  From  this  we  may  derive  the  fol- 
lowing simple  formulas  in  which 

Sa  =  the  compressive  stress  in  the  boom, 

Sb  =  the  tensile  load  on  the  guy  rope  or  tie  rod, 

F^W        A  W  Fs  W        B  W 

'  ~     F'l     "     C  '"         F\  C 
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A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


BROWN  &  SHARPS  NO.  4B  PLAIN  MILLING  MACHINE. 
The  No.  4B  hea^T  plain  milling  machine  shown  in  the  ac- 
companying half-tones  and  line  cuts  is  one  of  the  latest  pro- 


Fig.  1.    Brown  &  Sharpe  No.  4B  Plain  MiUing  Machine. 

ducts  of  the  Brown  &  Sharpe  Mfg.  Co.,  of  Providence,  R.  I. 
It  has  the  same  feeding  range,  horizontally,  vertically  and 
across,  as  the  older  machine  of  the  same  number,  but  weighs 
much  more,  and  has  been  built  with  a  single  pulley  geared 
drive.  The  machine  is,  in  fact,  entirely  new  in  all  its  parts, 
improvements  having  been  made  In  every  detail. 

The  advantages  of  the  constant  belt-speed  drive  for  the 
milling  machine,  with  the  feed  taken  from  the  driving  shaft, 
are  too  well  understood  to  need  elaboration.  The  line  cut, 
Fig.  3,  shows  the  mechanism  used  for  changing  the  spindle 
speed  on  this  machine.  Driving  pulley  A  is  IS  inches  in  diam- 
eter for  a  6-inch  belt.  It  Is  very  heavy  and  serves  as  a  bal- 
ance wheel  to  give  steadiness  of  motion  to  the  cutting  spindle. 
It  drives  constant  speed  shaft  B  and  driving  pinion  C.  Gears 
FFFF  rotate  together  on  the  shaft  on  which  they  are  mounted. 
Either  of  these  four  gears  may  be  connected  with  pinion  C 
by  an  intermediate,  not  shown  here,  which  is  shifted  longitu- 
dinally to  match  either  of  them  and  brought  into  mesh  by  the 
two  laiobs  shown  on  the  front  side  of  the  column  in  Fig.  1. 
A  further  change  is  obtained  by  a  handle  above  them  which 
rotates  pinion  J,  shown  in  Fig.  3.  This  pinion  meshes  with 
circular  rack  teeth  cut  on  the  hub  of  double  gear  H.  By 
this  means,  either  the  31  or  47  tooth  end  of  gear  H  may  be 
engaged  with  the  corresponding  gears  FF  below  it.  Eight 
speeds  are  obtained  by  the  mechanism  shown.  A  further 
change  is  effected  by  what  corresponds  to  the  back  gears  of 
the  ordinary  milling  machine.  These  are  operated  by  a  handle 
attached  to  an  ordinary  eccentric  back-gear  supporting  shaft, 
which,  however,  is  connected  with  a  mechanism  which  auto- 
matically throws  the  main  driving  gear  on  the  spindle  out 
of  mesh  with  the  driving  sleeve,  a  stopping  of  the  machine 
and  manipulation  of  lock  bolt,  etc.,  at  this  place  not  being 
required. 


The  rigid  support  of  the  spindle  should  be  noticed.  The 
upper  part  of  the  frame  is  entirely  enclosed,  making  a  stifl 
structure,  and  this  rigidity  is  enhanced  by  the  extension  of 
the  knee  slide  at  the  front  of  the  column  to  the 
top  of  the  machine.  This  extended  knee  slide 
also  makes  it  possible  to  clamp  any  of  the  regu- 
lar attachments  directly  to  the  face  of  the  col- 
umn in  such  a  way  that  they  become  practi- 
cally a  part  of  the  machine. 

The  spindle  drive  used  is  especially  adapted 
to  direct  connection  with  a  motor.  Finished 
pads  are  provided  on  the  machine  so  that  the 
change  may  be  made  at  any  time  without 
requiring  any  machine  work  to  be  done.  Un- 
less otherwise  specified,  the  chain  sprocket 
which  replaces  the  driving  pulley  A  in  this 
case  is  connected  to  driving  shaft  B  by  a  fric- 
tion clutch,  so  that  the  machine  may  be  started 
and  stopped  without  recourse  to  the  electric  con- 
trolling mechanism.  This  scheme  may  also  be 
used  for  the  belt  drive,  in  cases  where  it  is 
desired  to  connect  the  machine  direct  with  the 
line  shaft  without  the  intervention  of  a 
countershaft.  Where  it  is  desired  to  use  a 
variable  speed  motor,  the  spindle  driving  gear- 
ing is  much  simpler  than  that  shown,  four 
changes  only  being  obtained  mechanically.  The 
same  total  ratio  of  about  20  to  1  is  still  main- 
tained in  that  case. 

Other  points  of  interest  can  be  picked  out 
from  Figs.  3,  4  and  5,  made  from  blue-prints 
kindly  furnished  by  the  makers.  It  will  be 
noted  that  the  table  is  very  hea-ST  and  has 
great  vertical  depth,  giving  it  unusual  stiffness. 
The  working  surface  has  been  greatly  enlarged 
over  the  former  machines  of  the  same  size.  It 
has  a  quick  return  and  slow  speed  longitudinal 
feed,  operated  by  the  same  hand-wheel  0  in 
Fig.  5.  The  change  is  obtained  by  operating 
knob  A^  which  is  attached  to  clutch  P  as  shown. 


Fig.  2.    Vertical  Attachment  for  New  Design  of  MiUing  Machine. 

The    hand-wheels   for  the   three   adjustments  are   all   perma- 
nently attached  to  the  machine  and  can  be  operated  together 
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without  interference.  They  are  all  provided  with  throw-out 
clutches  to  disengage  them  after  the  adjustment  is  made,  and 
all  have  dials  graduated  to  read  to  0.001  inch. 

Sixteen  changes  of  feed  are  obtained  by  the  quick  change 
gear  mechanism  supplied  with  the  machine.  The  drive  is  by 
spur  gears  entirely,  connected  with  the  constant  speed  shaft 
of  the  driving  pulley.  An  automatic  tripping  mechanism  is 
supplied  for  all  three  feeds.  When  desired,  the  machine  may 
be  simplified  by  having  only  the  longitudi- 
nal feed  automatic.  Suitable  oil  pans  and 
channels  are  provided.  When  an  oil  pump 
is  furnished,  provision  is  made  to  carry  the 
oil  into  the  saddle  and  then  to  the  tank, 
thus  doing  away  with  the  long  piping  neces- 
sary to  follow  the  movement  of  the  table. 

The  machine  shown  has  a  longitudinal 
feed  of  42  inches,  a  cross  feed  of  12  inches, 
and  a  vertical  feed  of  20  inches.  The  table 
working  surface  is  oT"^  inches  by  19  inches 
with  three  v^-inch  T-slots.  The  net  weight 
of  the  machine  is  approximately  S,200 
pounds. 

The  vertical  attachment  for  this  machine 
is   shown   in    the    halftone.    Fig.   2,   and   the 
line  cut.  Fig.  G.     It  is  proportioned  to  carry 
any  cut  within  the  pulling  capacity  of  the 
main  driving  belt.    Attention  is  called  to  the 
arrangement    of    the    driving    gears,    which 
allows  an  unusual  amount  of  spindle  bear- 
ing,  almost  as  large  as  that   employed   for 
the  main  spindle  of  the  machine,  thus  insur- 
ing rigidity  under  the  most  severe  service. 
The  drive  is  from  the   main  spindle  of  the 
machine  by  a  clutch  arbor  T,  through  bevel 
gears  to  intermediate  gear  shaft  f7.  then  to 
spur  gear  y  on  the  vertical  spindle.     This 
spindle  has  the  same  size  taper  hole  and  is 
threaded  to  the  same  diameter  as  the  ma- 
chine spindle.     This  allows  the  use  of  the 
same  size  collet  chucks,  face  mills,  etc.,  on  either  the  machine 
or  attachment  spindle.     All  bearings  are  bushed  with  bronze 
and  all  gears  are  of  steel,  hardened  and  proportioned  to  trans 
mit  the  full  power  of  the  main  driving  belt.     The  frame  of 
the  attachment  is   clamped  directly  to  the  face  of  the  knee 
slide,  and  has  an  outer  support  to  insure  additional  rigidity. 
It  may  be  adjusted  to  any  angle  in  a  vertical  plane.    It  weighs 
about  500  pounds. 


longitudinally,  any  point  in  the  bearing  surface  of  the  boiler 
may  be  reached.  The  machine  is  designed  for  the  special  pur- 
pose of  taking  advantage  of  the  possibilities  of  high  speed 
steel. 

Fig.  1  shows  the  design  of  the  drill  heads  to  the  best  ad- 
vantage. Each  is  mounted  on  trunnions,  and  has  a  vertical  ad- 
justment in  itself  of  6  inches,  operated  by  a  crank  handle 
at  the  bottom.     It  is  moved  on  the  bars  by  a  rack  and  pinion 


DALLETT  MOTOR-DRIVEN  BOILER  SHELL  DRILL. 
This    machine    consists,    as    shown    in    Fig.    2.    of    two    end 
housings,  on  whose  front  face,  carried  by  brackets,  are   two 
5-lnch    bars   supporting   two   independent   motor   driven    drill 


Pig.  1.    Spindle  Driving  Mechanism  of  Dallett  Drill. 

heads,  adjustable  lengthwise  on  the  bars.  The  brackets  carry- 
ing the  bars  and  the  drill  heads  have  a  vertical  adjustment  of 
6  feet.  They  are  raised  and  lowered  by  means  of  screws 
actuated  by  a  motor  on  the  top  rail  of  the  machine.  The 
machine  is  used  in  the  usual  way  for  drilling  the  rivet  holes 
in  boiler  shells,  the  work  being  mounted  on  rolling  supports 
in  front  of  the  drill  spindles,  which  are  adjusted  to  the  proper 
vertical  height.    By  rolling  the  shell  and  shifting  the  spindles 


Fig.  2.    Dallett  Motor-driven  DriU  for  Rivet  Holes  in  Boiler  SbeUs. 

on  the  under  side  of  the  lower  bar.  The  variable  speed  motor 
is  connected  to  the  drill  spindle  by  spur  gears  entirely,  and 
gives  a  range  of  from  SO  to  160  revolutions  per  minute.  The 
spindle  is  bored  for  a  No.  4  Morse  taper.  It  has  a  traverse  of 
18  inches,  and  an  angular  adjustment  on  the  trunnions  of  15 
degrees,  to  permit  drilling  rivet  holes  radially  to  the  center 
of  the  boiler  when  the  heads  are  not  raised  exactly  to  the 
proper  height.  This  angular  adjustment  is  controlled  by  the 
hand-wheel  shown  immediately  beneath  the  driving  gears.  An 
especially  valuable  feature  of  the  machine  is  the  central  po- 
sition of  the  spindle,  not  only  between  the  bearings  of  the 
drill  head  and  the  bars,  but  also  between  the  bars  themselves, 
so  that  the  pressure  of  the  drill  against  the  work  has  no  ten- 
dency to  set  up  sldewlse  strains  in  the  bearings  of  the  drill 
heads  or  brackets. 

The  feeding  mechanism  is  of  the  ratchet  type,  adjustable  to 
give  from  0.005  to  1/16  inch  per  revolution.  This  range  of 
feeds  covers  entirely  the  requirements  for  drilling  in  boiler 
work.  The  connecting  rod  between  the  adjustable  crank  and 
the  rocker  plate  is  fitted  with  a  spring  which  can  be  set  for 
any  pressure  of  feed.  It  is  impossible  for  this  pressure  to 
be  exceeded,  as  the  spring  compresses  when  the  limit  is 
reached,  and  the  feed  ceases  to  operate  until  the  pressure  is 
reduced,  thus  providing  an  automatic  release  in  the  case  of 
overloading  the  drill. 

The  machine  is  entirely  self-contained,  all  adjustments  be- 
ing obtained  by  crank  handles,  no  wrenches  being  required. 
The  operator  has  all  the  adjustments  of  the  drill  head  at  his 
command  at  either  side,  without  mo^-ing  from  his  position.  In 
the  lowest  position  of  the  carriage,  the  center  line  of  the 
spindles  is  21  inches  from  the  floor,  and  in  its  highest  posi- 
tion 7  feet  6  inches.  The  distance  between  the  housings  is 
14  feet,  and  the  distance  between  spindle  centers  when  the 
drill  heads  are  in  their  outer  position  is  12  feet.  The  total 
weight  of  the  machine  is  12.000  pounds.  The  machine  is  built 
by  the  Thos.  H.  Dallett  Co..  23d  and  York  Sts..  Philadel- 
phia, Pa. 
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DOUBLE  SPINDLE  BOD  BORING  MACHINE. 
The  Newton  Machine  Tool  Works,  Inc ,  of  Philadelphia, 
Pa.,  has  recently  furnished  the  Altoona  shops  of  the  Penn- 
s.vlvania  R.  R.  with  the  new  design  of  double  spindle  boring 
machine  which  is  shown  in  the  accompanying  half-tone.  This 
machine  is  designed  for  finishing  parallel  rods  and  similar 
parts  occurring  in  the  manufacture  and  repair  of  locomo- 
tives.    An  interesting  feature  of  the   tool   is   the  method  by 


Double  Spindle  Boring  Machine  for  Parallel  Rods,  Etc, 

which  the  spindles  are  driven.  There  are  two  spindles,  and 
a  motor  is  provided  for  each.  These  motors,  mounted  on 
brackets  bolted  to  the  columns  at  either  end  of  the  machine, 
are  geared  with  a  large  reduction  to  splined  driving  shafts, 
on  which  are  mounted  the  worms  which  drive  the  worm 
gears  on  the  spindles.  A  casual  glance  at  the  cut  would  give 
the  idea  that  the  driving  shaft  above  the  cross  rail  of  the 
machine  is  a  continuous  one ;  but  each  half  of  it  is  in  reality 
separate,  the  two  ends  having  a  common  bearing  In  the  cen- 
tral bearing  support.  The  motors  are  furnished  by  the  Gen- 
eral Electric  Co.  They  are  of  Ti:,  horse-power,  and  have  a 
speed  range  of  from  500  to  1,500  revolutions  per  minute. 

The  cross  rail  is  supported  on  three  columns,  as  shown.  It 
is  of  the  hollow  box  type  and  serves  as  a  reservoir  for  the 
lubricant  used.  The  work  table  is  24  Inches  wide  and  13 
feet  6  inches  long  over  the  working  surface,  and  is  entirely 
surrounded  by  an  oil  channel.  The  two  saddles  are  gibbed 
to  the  rail  with  brass  taper  shoes.  They  have  a  horizontal 
hand  adjustment,  permitting  a  range  of  from  4  feet  between 
centers  of  spindles,  to  a  maximum  distance  of  11  feet  9 
inches.  The  distance  from  the  bottom  of  the  spindle  to  the 
top  of  the  work  table  is  26  inches  at  its  maximum.  The 
driving  worm-wheels  are  of  bronze,  meshing  with  hardened 
steel  worms  of  steep  pitch.  As  is  clearly  shown  in  the  illus- 
tration, the  feed  is  taken  directly  from  each  spindle  by  means 
of  spiral  gears,  making  the  feed  dependent  on  the  motion  of 
the  spindle  to  which  it  is  attached.  This,  with  the  separate 
drive  provided  for  the  two  heads,  permits  the  selection  of  the 
proper  speed  and  feed  for  each  tool  independently  of  the 
other.  The  spindles  are  counterbalanced  and  four  geared  feed 
changes  are  provided. 


strength  and  wearing  qualities  of  the  regular  construction  at 
a  price  within  the  reach  of  small  shops,  whose  work  does  not 
warrant  the  expense  of  the  heavier  and  more  elaborate  ma- 
chine. The  size  shown  is  especially  desirable  for  shops  that 
have  a  large  amount  of  round  and  square  shapes  to  cut. 

The  saw  blade  is  similar  to  that  used  on  the  "Bryant"  type 
of  machine,  built  by  the  same  makers,  being  driven  from  its 
periphery  rather  than  from  the  arbor.  Instead  of  having  a 
sprocket  drive,  however,  steel  rollers 
are  used.  These  are  hardened  and 
ground  and  journaled  in  removable 
steel  bushings  which  are  held  securely 
in  the  double  driving  gear  which  spans 
the  saw  blade,  as  shown  in  the  cut. 
These  rollers  reduce  the  friction  of  the 
drive,  and  make  repairs  less  expensive 
as  well,  since  a  roller  can  be  easily 
replaced  when  it  is  worn  or  broken. 
The  driving  gear  with  its  driving  rolls 
can  be  adjusted  toward  or  away  from 
the  center  of  the  saw  to  give  the  right 
amount  of  back  lash  and  proper  action. 
By  this  method  of  drive,  a  much  larger 
diameter  of  blade  is  available  for  cut- 
ting than  can  be  obtained  from  one  of 
the  same  size,  arbor  driven,  in  which 
case  about  one-third  of  the  diameter  is 
necessarily  occupied  by  the  driving 
collars. 

The  saw  is  carried  on  a  tool  steel 
arbor  hardened  and  ground  to  stan- 
dard size.  The  bearings  of  the  saw 
arbor  and  all  other  shafts  are  either 
bronze  bushed  or  babbitted.  The  car- 
riage in  which  the  saw  arbor  is 
mounted  has  the  gib  located  on  top  of 
the  ways  on  which  it  slides,  so  that  no 
strain  comes  upon  it  other  than  that  of  keeping  the  carriage 
in  position.  This  arrangement,  which  is  similar  to  that  used 
on  the  connection  between  the  saddle  and  rail  on  a  planer, 
makes  the  machine  very  rigid  and  free  from  vibration. 


QUINCY,  MANCHESTER,  SARGENT  CO.'S  METAL  SAWING 
MACHINE. 
The  cut  shows  a  new  type  of  metal  saw  which  has  been 
recently  added  to  the  line  built  by  the  Quincy,  Manchester, 
Sargent  Co..  of  90  West  Street,  New  York.  It  is  designed 
to  meet  a  demand  for  a  somewhat  smaller  machine  than 
those   of  the    standard   line,   which   will    yet   exhibit   all    the 


Quincy,  Manchester,  Sargent  Co.'s  Metal  Sawing  Machine. 

The  feed  is  of  the  friction  type,  instantly  adjustable,  while 
the  machine  is  in  motion,  to  give  from  3-16  to  1  inch  per 
minute  movement.  It  Is  greatly  superior  to  a  ratchet  feed, 
which  Is  necessarily  Intermittent  in  Its  action.  The  wheel 
shaft  has  a  hardened  worm  and  is  supported  in  roller  bear- 
ings.    It  meshes  in  a   bi'onze   worm-gear  threaded  to  receive 
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the  feed  screw,  which  is  held  stationary  when  feeding  by  a 
latch  pin,  the  worm-gear  acting  as  a  nut.  To  return  the 
carriage,  the  latch  pin  is  raised,  and  the  handle  attached  to 
the  feed  screw  operated  by  hand.  This  feed  arrangement 
adds  greatly  to  the  simplicity  of  the  machine  and  its  conse- 
quent ease  of  operation,  as  well  as  being  inexpensive. 

The  front  table  is  of  sufficient  size  to  enable  beams  and 
channels  to  be  properly  held  when  being  cut  off  at  any  angle 
up  to  45  degrees.  The  holding  device  and  driving  power  of 
the  machine  have  a  capacity  for  round  stock  up  to  6  inches 
in  diameter,  square  stock  6  inches  on  the  side,  and  I-beams 
up  to  10  inches  in  vertical  dimensions.  The  driving  pulley, 
which  runs  at  a  normal  speed  of  130  revolutions  per  minute, 
is  16  inches  in  diameter  for  a  S'o-iiich  belt.  The  saw  blade 
is  18  inches  in  diameter  and  3-16  inch  thick.  The  machine 
is  furnished  complete  with  two  saw  blades;  special  gages  to 
cut  duplicate  parts;  V-blocks  of  suitable  size  to  center  the 
largest  diameter  stock  the  machine  is  listed  to  cut;  a  clamp 
bracket  large  enough  to  hold  any  material  up  to  the  capacity 
of  the  machine:  and  the  necessary  wrenches.  When  desired 
the  machine  will  be  furnished  arranged  for  direct-connected 
motor  drive.  The  weight  of  the  machine,  mounted  on  skids 
for  shipment,  is  approximately  1.500  pounds. 


STEAM  ENGINE  GENERATOR  SET  FOR  SMALL 
INSTALLATION. 
The  Robbins  &  Myers  Co.,  of  Springfield.  Ohio,  has  brought 
out,  in  conjunction  with  the  American  Blower  Co.,  the  direct- 
connected  steam  engine  generator  shown  in  the  accompanying 
cut.  The  engine  was  described  in  the  February,  1905,  issue  of 
Machinery.  As  there  stated,  special  pains  have  been  taken  to 
make  the  machine  take  care  of  itself,  especially  as  relates  to 
oiling  and  adjustment.  A  rotary  pump,  shown  at  the  front  of 
the  base  of  the  machine  in  the  cut,  is  used  to  provide  a  steady 


Robbina  &  Myers  Generator  for  Direct-connected  Service. 

and  sufficient  supply  of  oil  for  all  the  parts  requiring  It.  Tests 
in  actual  practice  have  proven  that  the  engine  will  run  sev- 
eral months  without  oiling  or  adjustment.  The  engine  has  a 
shaft  governor,  as  shown. 

The  generator  is  one  of  the  builders'  protected  type  of  ma- 
chines of  the  line  known  as  the  "Standard."  For  use  with  the 
outfit  shown,  it  is  made  in  three  sizes.  5.  6  and  8  kilowatt 
capacity  each. 


internal  grinding  gas  and  gasoline  engine  cylinders,  air 
compi'essor  cylinders,  etc.,  and  other  holes  which  must  be 
true,  carefully  aligned,  and  accurately  finished.  It  is  also  con- 
venient for  external  grinding  of  pins,  bushings,  pistons  and 
similar  work.  It  is  built  on  the  lines  of  the  boring  mill.  The 
advantages  of  grinding  cylinders  in  a  machine  of  this  type, 
instead  of  finishing  them  by  boring,  are  that  there  is  no  spring- 
ing of  the  tool  away  from  hard  spots  or  digging  in  at  soft 
places;  thin  cylinder  walls  are  not  distorted,  and  there  is  no 
deflection  of  the  tools  in  passing  the  port  holes;  duplex  cylin- 


Saxon  Vertical  Cylinder  Grinder. 

ders  can  be  ground  without  resetting,  thus  insuring  close 
alignment;  and  there  is  less  danger  of  scoring  when  working 
in  the  cylinder  with  the  piston. 

The  column  is  heavy  and  stiff,  even  beyond  what  would 
seem  to  be  actually  required.  The  bearing  surface  of  the 
cross  rail  and  face-plate  are  unusually  large.  The  grinding 
head  is  adjusted  for  diameter  on  the  cross  rail  by  a  screw 
having  a  dial  graduated  to  thousandths  of  an  inch.  The  ver- 
tical travel  of  the  head  up  and  down  is  automatic,  being  con- 
trolled by  reversing  dogs.  There  are  six  different  feeds  for 
each  speed  of  rotation,  varying  from  1/32  to  5/16  inch  per 
revolution.  The  wheel  spindle  is  driven  from  a  vertical  shaft 
beside  the  grinder,  and  its  bearings  are  of  a  special  metal,  ad- 
justable and  protected  from  dust. 

The  face-plate  has  large  bearing  surfaces,  thoroughly  safe- 
guarded from  emery.  It  is  provided  with  two  sets  of  three 
T-slots  each,  crossing  each  other  at  right  angles.  A  special 
form  of  table  (shown  in  the  cut)  may  be  used  for  duplex  cylin- 
ders. This  permits  tlie  work  to  be  adjusted  from  one  bore 
to  the  other  without  loosening  it  from  its  settings.  The 
table  has  eight  speeds,  ranging  from  7  to  41  revolutions  per 
minute.  The  driving  shaft  is  fitted  with  tight  and  loose  pul- 
leys, and  is  driven  directly  from  the  main  line.  No  counter- 
shaft is  required.  A  motor  can  be  directly  connected  to  the 
grinder  when  desired. 

The  machine  will  grind  internal  work  up  to  13  inches  In 
diameter  by  18  inches  long,  and  external  work  up  to  6  inches 
in  diameter  by  18  inches  long.  The  grinding  wheel  ordinarily 
used  is  3%  inches  in  diameter.  The  face-plate  is  20  inches 
in  diameter.  The  net  weight  of  the  machine  is  about  3.250 
pounds.  Attachments  for  the  use  of  water  and  an  exhaust  fan 
for  removal  of  the  dust  ( not  included  in  the  regular  equip- 
ment) will  be  fui-nished  when  desired. 


SAXON  VERTICAL  CYLINDER  GRINDER. 
The  vertical  cylinder  grinder  shown  in  ihe  cut  is  built  by 
the  Saxon  Machine  Co.,  of  Holyoke,  Mass.     It  is  designed  for 


TOLEDO  PRESSES  AND  DIES  FOR  THE  MANUFACTURE 

OF  BATH  TUBS. 
This  article  describes  an  unusual  and  interesting  outfit  of 
machinery  and  tools,  furnished  by  The  Toledo  Machine  &  Tool 
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Co.,  of  Toledo.  Ohio,  for  producing  seamless  stamped  steel 
bath  tubs.  This  outfit  represents  what  is  believed  by  its 
builders  to  be  the  largest  set  o£  tools  yet  furnished  in  this 
country  for  producing  deep  drawn  work  by  the  toggle  press 
method.  The  work  is  done  cold  and  is  completed  in  only 
three  operations,  in  such  fashion  as  to  avoid  all  wrinklinf 
and  distortion  of  the  finished  product.     The  stamping  is  an- 


Fig.  1.    Steam  Actuated  Toggle  Press  for  Heavy  Stamping  and  Forming. 

nealed  but  once  during  the  course  of  manufacture,  and  this 
annealing  is  required  only  to  restore  ductility  to  the  rim,  to 
prevent  the  possibility  of  fracture  when  trimming  and  form- 
ing in  the  third  operation. 

The  press  shown  in  Pig.  1  is  the  first  machine  employed. 
While  it  is  very  large  and  heavy,  owing  to  its  special  design 
it  is  of  much  less  weight  than  would  be  required  with  the 
usual   form   of    toggle    drawing    press    for    small    work    of   a 


Fig.  2.    "Work  at  the  Conclusion  of  the  Second  Operation. 

Similar  nature.  The  movements  are  controlled  by  two  direct- 
connected  steam  cylinders,  one  for  the  holding  die,  and  the 
other  for  the  forming  plunger.  The  first  of  these  is  the 
smaller  one,  located  at  the  right  hand  side  of  the  machine. 
Its  pistons  are  connected  by  links  with  two  rocker  shafts,  one 
at  the  front  and  the  other  at  the  rear  of  the  machine.    These 


rocker  shafts  carry  arms  to  which  are  pivoted  connecting  rods, 
attached  to  the  blank  holder.  This  mechanism  forms  a 
series  of  four  toggle  joints,  one  at  each  corner  of  the  blank 
holder.  The  lever,  controlling  the  valve  of  this  small  cylinder, 
enables  the  operator  to  elevate  or  lower  the  blank  holder,  and 
securely  lock  it  on  the  stock  at  pleasure,  independent  of  other 
movements  of  the  machine.  The  blank  holder  has  a  vertical 
movement  of  19  inches,  and  the  pressure  which  it  is  possible 
to  exert  through  it  on  the  blank  is  estimated  to  be  approxi- 
mately 1,400  tons. 

The  main  cylinder  for  operating  the  forming  plunger  is 
mounted  on  the  yoke  connecting  the  two  side  housings,  at  the 
top  of  the  machine.  It  is  28  inches  in  diameter  and  gives  a 
stroke  of  50  iucTies.  Its  piston  rod  is  attached  to  a  steel  cross 
head  or  ram  weighing  about  6,000  pounds,  and  this,  with  the 
male  forming  die  which  is  attached  to  it,  gives  a  falling  weight 


Fig.  3.    Dies  used  for  Trimming  and  Boiling  the  Rim. 

of  about  20,000  pounds.  The  base  or  anvil  of  the  machine  is 
made  in  three  sections,  the  combined  weight  of  which  Is  about 
90,000  pounds.  The  main  arch  and  cylinder  and  the  two  hous- 
ings or  uprights  are  securely  bolted  together  on  the  anvil, 
and  reinforced  by  four  large  tie-rods  passing  through  from  top 
to  bottom  and  shrunk  in  position. 

The  dies  used  for  drawing  the  stock  consist  of  a  female  die 
made  adjustable  for  three  sizes  or  lengths,  and  a  forming 
punch  for  each  die,  which  is  keyed  to  the  cross  head  or  ram. 
Besides  this  there  is  a  pressure  plate  for  each  size,  securely 
bolted  to  the  blank  holder.  The  operator  places  a  plain 
squared  sheet  or  plate  of  steel,  %  inch  thick,  in  position  in 
the  die,  and  brings  the  clamping  mechanism  into  operation, 
forcing   the    blank   holder   and   pressure   plate    down    on   the 


Fig.  4.    The  Tub  after  the  Third  and  Last  Operation. 

sheet,  where  it  remains  at  rest,  automatically  locked.  Next, 
the  larger  cylinder  is  brought  into  operation,  forcing  the 
plunger  onto  the  sheet  and  forming  the  stamping  to  a  depth 
of  about  12%  inches.  This  completes  the  first  operation.  It 
requires  about  40  seconds  to  place  the  work  in  the  machine, 
40  seconds  to  do  the  work,  and  about  the  same  length  of  time 
to  remove  the  stamping.  After  being  annealed  and  pickled 
to  remove  the  scale,  the  work  is  again  placed  In  position  in 
the  machine,  which  has  been  fitted  meanwhile  with  the  second 
operation  dies.  Here,  In  a  similar  manner,  the  forming  of 
the  stamping  to  a  depth  of  17%  Inches  is  completed.  The 
work  now  has  the  form  shown  in  Fig.  2. 

The  stampings  are  then  ready  for  the  trimming  process, 
where  the  flange  is  trimmed  and  the  curved  rim  formed.  Here 
two  operations  are  completed  at  one  stroke  of  the  machine. 
This  machine  is  similar  in  design  to  the  one  made  by  the  same 
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firm  and  illustrated  in  tlie  new  tools  column  of  the  March, 
1907.  issue  of  Machinery.  The  machine  is,  however,  consider- 
ably larger  and  heavier  to  fit  it  for  this  particular  work.  The 
dies  used  are  illustrated  in  Fig.  3.  The  plunger,  shown  in- 
verted at  A,  is  provided  with  two  filling  pieces,  one  of  which, 
B.  is  in  place  in  the  cut,  while  the  space  in  which  the  other 
fits  is  shown  alongside  of  it.  These  filling  pieces  allow  the 
punch  to  be  altered  for  different  lengths  of  tubs,  three  sizes 
being  made  with  this  set  of  tools.  The  die  is 
shown  at  C.  This  also  has  filling  pieces  on  either 
side  to  adjust  its  length  to  that  of  the  punch.  The 
front  side  is  hinged  at  either  end,  so  that  it  may- 
be opened  up  to  facilitate  the  removal  and  inser- 
tion of  the  work. 

The  stamping,  in  the  condition  shown  in  Fig.  2, 
is  placed  in  the  die  C  in  Fig.  3.  which  is  thereupon 
closed  and  locked  by  hand-wheel  B.  Plunger  A 
now  descends.  The  outside  cutting  edge  of  the 
plunger  at  w  strikes  the  blank  all  around,  shear- 
ing it  off  against  the  cutting  edge  x  in  the  die. 
The  continued  downward  movement  of  A  rounds 
the  rim  thus  left  between  semi-circular  groove  y 
in  the  plunger,  and  the  rounded  top  z  of  the  die. 
On  the  upward  stroke,  the  work  adheres  to  the 
plunger  and  Is  carried  up  with  it  until  it  is 
released  by  a  positively-operated  knock-out,  when 
it  falls  back  into  the  die.  Lower  knock-out  E. 
which  has  meantime  been  raised  from  the  bed  of 
the  press,  prevents  it  sticking  in  the  lower  die. 
and  makes  removal  easy.  The  tub,  finished,  so  far 
as  the  forming  is  concerned,  is  shown  in  Fig.  4. 

The  machines  herein  described  are  of  unusual 
size,  and  represent  quite  an  achievement  in  the 
way  of  heavy  forming  without  recourse  to  the 
hydraulic  press.  A  few  figures  will  give  some  idea 
of  the  capacity  and  weight  of  the  machine  shown 
in  Fig.  1.  The  width  between  the  housings  is  96 
inches,  the  area  of  the  bed  is  96  inches  right  to 
left,  by  60  inches  front  to  back.  The  total  height 
of  the  machine  from  the  bottom  of  the  bed  to  the 
top  of  the  cylinder  is  23  feet,  and  the  net  weight  is  260,000 
pounds. 


up  close  to  the  column.  The  spindle  bearing  is  in  the  center 
of  the  slide,  and  the  thrust  bearing  of  the  feed  screw  is  so 
located  that  it  is  always  under  tension,  whether  feeding  or 
returning  the  slide.  The  slide  is  thus  drawn  and  not  pushed. 
Another  new  feature  of  the  feed  gearing  is  the  provision  for 
a  change  in  the  ratio  obtained  by  a  sliding  gear  moved  by  a 
handle.  With  any  pair  of  gears  in  place  two  feeds  can  thus 
be  obtained.    The  change  is  so  arranged  that  one  feed  is  suit- 


EBERHARDT  BROS.  NO.  5  AUTOMATIC  GEAR  CUTTER. 

The  two  halftones  shown  herewith  illustrate  an  automatic 
gear  cutting  machine  for  spur  gears,  built  by  Eberhardt  Bros. 
Machine  Co.,  66  Union  Street,  Newark,  N.  J.  This  machine, 
which  is  the  largest  of  the  line  so  far  developed  by  this  firm, 


Fig.    1.  Eberhardt  Automatic  Gear  Cutter.  Rear  View. 

is  a  heavy,  strongly  driven  tool  of  simple  construction,  involv- 
ing a  number  of  features  of  unusual  interest. 

At  full  swing,  a  gear  60  inches  in  diameter  and  of  a  face 
width  up  to  16  inches  can  be  handled,  2^2  diametral  pitch  in 
steel,  or  2  in  cast  iron.  The  unusual  width  of  face  provided 
for  is  allowed  by  the  long  cutter  slide  construction  and  the 
arrangement  of   the  frame  which  allows  the  cutter   to  come 


Pig.  2.    Eberhardt  Bros.  No.  5  Automatic  Gear  Cutter  for  Spur  Gears. 

able  for  the  first  cut  and  the  other  for  the  finishing  cut,  when 
using  a  finishing  cutter  and  one  or  more  roughing  cutters  in 
a  gang.  The  feed  changes  are  arranged  in  geometrical  pro- 
gression, giving  from  %  to  15  inches  per  minute.  As  the  cut- 
ter speeds  range  from  20  to  12S  revolutions  per  minute,  the 
new  feed  arrangement  allows  the  use  of  high  speed  cutters  to 
advantage,  inasmuch  as  fast  feeds  can  be  used,  which  it  would 
be  difficult  to  obtain  in  the  usual  manner. 

The  index  wheel  is  of  large  diameter,  made  in  two  sections. 
It  is  bobbed  in  place,  and  by  successive  settings  and  cuttings 
the  wheel  is  made  of  the  highest  accuracy  possible.  The  index- 
ing mechanism  is  positive,  employing  a  locking  disk  operated 
by  a  positive  clutch.  The  disk  makes  one  or  more  full  turns 
and  is  locked  in  position  at  the  end  of  each  indexing  without 
depending  on  the  momentum.  When  the  indexing  is  in  prog- 
ress, the  feeding  is  automatically  locked,  so  that  the  cutter 
slide  cannot  move  until  the  division  is  completed.  The  feed 
is  also  interlocked  with  the  indexing  mechanism,  so  that  it 
cannot  index  while  the  slide  is  feeding.  The  levers  for  en- 
.gaging  and  disengaging  the  feed  and  for  indexing  by  hand  are 
placed  on  the  operating  side  of  the  machine  to  facilitate  the 
setting. 

The  cutter  spindle  is  set  in  the  center  of  the  cutter  slide 
bearing.  It  is  made  from  a  hammered  tool  steel  forging,  and 
is  driven,  as  shown  in  Fig.  1,  by  spur  gearing  through  change 
gears  from  the  driving  shaft.  The  spur  gear  gives  the  most 
efficient  transmission  of  any  form  of  gearing,  and  is  especially 
advantageous  for  the  high  spindle  speeds  used  with  high 
speed  steel  cutters,  where  a  worm  would  waste  considerable 
power  and  tend  to  wear  out.  A  good  test  of  the  drive  and 
feed  mechanism  was  shown  in  the  cutting  of  teeth  of  three 
diametral  pitch  in  .30  point  carbon  steel,  5  inches  face,  from 
the  solid,  using  a  roughing  and  finishing  cutter  side  by  side. 
The  feed  was  41;.  inches  per  minute.  These  cutters  were,  of 
course,  regular  carbon  steel  cutters,  and  the  feed  and  speed 
could  have  been  increased  had  they  been  of  high  speed  steel. 


Juue,  1907. 


MACHINEKY. 


587 


ROBERTSON  NO.  3  MOTOR-DRIVEN  HACK-SAW. 
The  Robertson  Mfg.  Co.,  of  Buffalo.  N.  Y..  makes  a  specialty 
of  the  manufacture  of  power  hack-saws,  which  it  furnished 
in  various  styles  and  sizes  to  suit  the  needs  of  customers. 
The  machine  shown  in  the  accompanying  cut  is  motor  driven, 
and  has  a  positive  geared  connection   between  the  armature 


up  to  Vi  inch  in  diameter  may  be  threaded.  This  machine  is 
manufactured  by  the  Blair  Tool  &  Machine  Works,  24,  25,  26 
and  27  West  Street,  New  York. 


Robertson  No.  3  Motor-driven  Hack-saw. 

shaft  and  the  crankshaft.  The  motor  is  mounted  on  brackets 
supported  on  the  legs  at  the  rear  end  of  the  bed.  The  pinions 
are  of  fiber,  bushed  with  metal.  The  motor  is  furnished  for 
direct  or  alternating  currents,  and  is  %  horse-power  in  size. 
The  machine  shown  has  the  builder's  adjustable  frame,  which 
provides  for  using  short  blades  on  small  work.  The  complete 
line  of  which  this  machine  is  a  member,  consists  of  eight 
sizes,  with  a  maximum  capacity  of  4  x  4  for  the  smallest  and 
12  X  17  inches  for  the  largest. 


CHAMPION  TAPPING  MACHINE. 
This  tool  is  designed  for  tapping  small  holes  in  light  work, 
either  through  or  to  depth.  It  has  two  friction  pulleys,  driven 
from  the  countershaft  by  open  and  cross  belts  so  that  they 
revolve  in  opposite  directions.  These  spindles  are  mounted 
on  self-oiling  bronze  bearings,  independent  of  the  spindle  of 
the  machine,  which  may  thus  be  made  light  and  left  very 
sensitive.  The  work  is  held  against  a  plate  in  the  adjustable 
tail-stock,  while  the  tap  is  held  in  a  chuck  in  the  end  of  the 
spindle.  The  spindle  carries  a  friction,  which  may  be  made 
to  engage  with  either  of  the  two  driving  pulleys.     The  work, 


Machine  for  Light  Tapping,  made  by  Blair  Tool  &.  Machine  Works. 

held  against  the  plate  on  the  tail-stock  spindle,  is  brought  up 
against  the  tap  and  fed  in  toward  it  lightly,  a  slight  pressure 
giving  the  necessary  power,  through  the  friction,  for  driving 
the  tap  in  the  forward  direction.  At  a  predetermined  depth 
the  movement  of  the  tail-stock  spindle  is  arrested  by  an  ad- 
justable stop.  As  the  tap  continues  to  screw  into  the  work, 
it  is  then  drawn  in  toward  it,  thus  releasing  the  forward 
driving  friction,  whereupon  the  tap  comes  to  a  standstill.  The 
work  is  now  dropped  back,  bringing  the  tap  and  spindle  with 
It,  and  engaging  the  friction  of  the  backing  out  pulley,  thus 
screwing  the  tap  out  of  the  work.  This  arrangement  makes 
a  very  quickly-operated  machine  and  one  in  which  the  break- 
age of  even  the  smallest  taps  is  reduced  to  a  minimum.    Holes 


ADDITIONS  TO  THE  BROWN  &  SHARPE  LINE  OP 
SMALL  TOOLS. 
The  Brown     &   Sharpe  Mfg.  Co.,  Providence,  R.  1.,  has  re- 
cently made  a  number  of  additions  to  its  line  of  small  tools 
for  machinists  and  tool-makers.    We  describe  herewith  a  num- 
ber of  the  most  interesting  of  these. 

One  of  the  new  tools,  a  pocket  scriber,  is  a  neat  and  inexpen- 
sive instrument,  intended  for  carrying  in  the  pocket.  For  this 
liurpose  it  is  provided  with  a  removable  point,  which  is  held 
in  the  handle  by  a  4-jawed  chuck  operated  by  the  knurled 
nut  at  the  lower  end  of  the  body.  When  not  in  use,  this  point 
is  reversed  so  that  there  is  no  danger  of  piercing  the  clothing 
cr  injuring  the  operator,  if  it  is  carried  carelessly.  The  scrib- 
ing point  is  carefully  tempered.  The  handle  is  knurled  for  a 
finger  grip  and  is  provided  with  a  hexagonal  head  to  prevent 
rolling  when  it  is  laid  on  the  bench.  The  tool  is  about  3^/^ 
inches  long  when  reversed  for  carrying. 

In  Fig.  1  is  shown  an  attachment  intended  for  use  with 
the  maker's  well-known  automatic  center  punch.  As  shown, 
the  attachment  is  screwed  onto  the  center  punch  in  place  of 
the  removable  point.  When  so  arranged,  it  will  be  found 
useful  in  quickly  and  accurately  laying  out  holes  in  circles. 

The  fine  adjustment  of 
the  locating  point  is  ob- 
tained by  the  screw  at 
the  end,  and  the  quick  ad- 
justment, by  pulling  out 
the  knob  at  the  top  of 
the  post.  The  point  is 
held  by  a  knurled  check 
nut,  and  it  can  be  adjust- 
ed to  suit  varying  lengths. 
A  smaller  size  of  the 
well-known  automatic 
center  punch  has  been 
brought     out.       This     is 


Fig.  I.    Spacing  Attachment  lor  Automatic  Center  Punch. 

made  to  meet  the  demand  for  a  small,  light  tool,  suitable  for 
the  delicate  work  required  in  tool-making.  It  operates  in  the 
usual  manner,  a  downward  pressure  on  the  head  releasing  the 
striking  block  and  making  the  impression.  The  striking  mech- 
anism is  adjusted  to  give  a  quick  and  uniform  punch  mark. 
The  tool  is  constructed  of  steel  throughout,  hardened  and 
tempered  wherever  subject  to  wear,  and  nicely  finished.  It  is 
4Ys  inches  long  over  all,  and  %  inch  in  diameter.     . 

A  novel  combination  caliper  and  divider  set  is  made,  com- 
prising a  pair  of  legs  carrying  chucks  at  the  lower  ends,  in 
which  may  be  inserted  and  held  auxiliary  legs  of  various 
shapes.  The  tool  may  thus  be  used  for  dividers,  outside  or 
inside  calipers,  or  a  combination  of  outside  and  inside.  A 
pencil  can  be  substituted  for  one  of  the  legs  if  desired,  thus 
making  the  tool  useful  as  a  compass.  The  instrument  is  of 
steel  throughout,  carefully  finished,  with  sharp  corners  elim- 
inated. When  used  as  a  divider,  it  will  describe  a  circle  21 14 
inches  in  diameter. 

A  set  of  steel  rules  with  a  holder  provided  for  them,  as 
shown  in  Fig.  2,  will  be  found  convenient  where  ordinary 
rules  cannot  be  used,  as  in  measuring  in  grooves,  recesses, 
keyways,  etc.,  or  other  inaccessible  places  in  geneial  tool 
and  die  work.  Five  sizes  of  rules  or  scales  are  provided,  14, 
%.   %.   %.  and  1  inch   respectively.     These  are   of  tempered 
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steel,  graduated  on  both  sides  in  either  of  the  two  following 
styles:  32ds  on  one  side  and  64ths  on  the  other,  or  50ths  on 
one  side  and  lOOths  on  the  other.  The  holder  carries  a  split 
chuck  in  its  lower  end,  adjusted  by  the  knurled  nut  at  the  top 
of  the  barrel.  The  rules  can  be  set  in  it  at  various  angles  to 
suit  the  case  in  hand.  The  barrel  of  the  holder  is  knurled 
for  a  finger  grip. 

The  Brown  &  Sharpe  Mfg.  Co.  has  also  put  up  a  microm- 
eter caliper  set,  carrying  instruments  of  three  sizes,  giving  a 
range  of  from  0  to  3  inches  in  English  measurement,  or  from 
0  to  75  millimeters  in  the  metric  style.  The  1-  and  2-in?h 
instruments  are  of  standard  type,  while  the  3-inch  caliper  has 


Fig.  2.    Set  of  Short  Steel  Rules  with  Holder. 

a  frame  of  I-beam  section  which  combines  lightness  and 
rigidity.  They  are  furnished  either  with  or  without  the 
ratchet  stop.  A  standard  reference  disk  is  provided  for  ad- 
justing the  2-inch  caliper,  and  a  standard  end  measuring  rod 
for  ihe  3-inch  size.  The  whole  is  neatly  arranged  in  a  sub- 
stantial case,  lined  with  velvet  and  covered  with  leather. 


ELECTRIC  FAN  FOR  SINGLE  PHASE  CURRENT. 
The  Western  Electric  Co..  of  New  York  and  Chicago,  has  de- 
vised a  fan  motor  for  use  on  single  phase  alternate  circuits, 
which  does  away  with  most  of  the  difficulties  usually  expe- 
rienced when  dealing  with  a  current  of  this  kind.  The  in- 
duction motor  has  generally  been  used  for  this  service.  It 
has  one  gi-eat  drawback,  however,  and  that  is  its  uncertainty 
in  starting  immediately  after  the  current  has  been  turned  on. 
The  ordinary  induction  motor  will  not  run  properly  until  it 
gets  up  to  the  proper  speed,  the  starting  torque  being  so  small 
that  several  spasmodic  revolutions  of  the  armature  are  re- 
quired before  it  gets  down  to  work.  The  new  Western  Electric 
fan  motor  is  a  commutating  machine.  It  starts  positively 
when  the  current  is  turned  on.  because  it  does  not  act  on  the 
induction  principle,  but  in  the  same  way  as  the  regular  series 
direct  current  fan  motor.  Other  mechanical  features  of  the 
device  are:  The  improved  bracket  or  standard  which  allows 
it  to  be  used  as  a  desk  or  bracket  fan  at  will;  the  fact  that 
the  working  parts  are  completely  enclosed  from  injury  by  dust 
or  dirt;  and  the  improved  design  of  the  blades,  which  are  built 
to  follow  specially  designed  lines,  furnishing  a  maximum 
breeze  with  a  minimum  current  consumption. 

EDGE  TOOL  GRINDER  WITH  REVOLVING  OIL  STONES. 
The  accompanying  halftone  shows  a  novel  machine  designed 
for  quickly  sharpening  edge  tools  of  various  kinds,  supersed- 
ing the  grind  stone  and  the  oil  stone  as  well,  doing  the 
work  of  both  in  a  quicker  and  more  satisfactory  manner.  The 
machine,  as  shown,  is  mounted  on  a  pedestal  at  a  convenient 
height,  and  carries  a  horizontal  spindle  with  a  wheel  at  each 
end.  enclosed  within  a  casing  forming  a  part  of  the  frame  of 
the  machine.     The  spindle  is  driven  by  spiral  gears  from  a 


shaft  having  driving  pulleys  at  the  rear,  out  of  the  way  of  the 
operator,  who  Is  thus  free  to  stand  at  the  front  or  at  either 
end  of  the  tool,  as  may  best  suit  his  convenience.  Of  the  two 
wheels  on  the  main  spindle,  one  is  comparatively  coarse  and 
free  cutting.  This  is  used  for  the  roughing  cut.  The  second 
stone  is  finer,  with  the  nature  of  an  oil  stone,  and  no  final 
treatment  on  a  hand  stone  is  required. 

The  wheels  may  be  run  in  either  of  two  ways.  A  bath  of 
oil  (kerosene  answers  the  purpose  very  nicely)  may  be  used 
in  the  casing,  to  prevent  the  tool  from  heating,  and  keep  the 
surface  of  the  stones  clean  and  free  from  glazing.  In  this 
case  the  wheels  should  revolve  at  the  rate  of  about  340  revolu- 
tions per  minute,  which  is  not  fast  enough  to  throw  the  liquid. 
An  alternative  method  is  to  speed  the  wheels  up  to  about  700 
revolutions  per  minute,  saturating  them  with  kerosene  before 
starting.  The  wheels  readily  absorb  the  oil,  and  when  not  in 
motion  appear  to  be  dry,  but  as  soon  as  they  start  to  revolve. 
the  oil  is  brought  to  the  surface  by  centrifugal  force.  Here 
the  adhesion  of  the  oil  to  the  stone  overcomes  the  centrifugal 
force  and  holds  the  oil  right  on  the  surface  of  the  wheels. 
After  the  stones  have  been  once  saturated,  it  is  only  necessary 
to  occasionally  put  on  a  few  drops  of  oil.  In  this  way  the 
same  results  are  obtained  as  if  they  were  run  in  a  con- 
tinuous bath.  This  scheme  is  rather  to  be  preferred,  as  the 
work  is  done  almost  twice  as  fast. 

The  wheels  are  enclosed  in  a  casing,  which  is  provided  with 
two  lids  or  covers,  serving  to  protect  the  wheels  from  accident 
when  not  in  use,  and  also  to  keep  out  the  dust  with  which 
the  shop  atmosphere  is  usually  charged.  When  open,  the 
lids  act  as  oil  trays  to  catch  any  oil  which  might  run  along 


Revolving  Oil  Stone  Tool  Grinder. 

the  tool  and  drop   off.     On  being  closed  the  lids   return  the 
oil  to  the  receptacle  in  the  casing. 

There  is  a  small  supplementary  spindle  driven  by  a  round 
belt  from  the  driving  shaft,  to  which  may  be  fastened  either  of 
two  round  faced  grinding  wheels,  providing  for  sharpening 
gouges  and  molding  bits.  This  machine  is  built  by  the  Mum- 
mert.  Wolf  &  Dixon  Co.,  of  Hanover,  Pa. 


IMPROVED  NO.  2  1-2  BATH  UNIVERSAL  GRINDER, 
The  two  halftones  shown  herewith  illustrate  an  improvfd 
form  of  the  grinder,  built  by  the  Bath  Grinder  Co.  of  Fitch- 
burg,  Mass.  The  changes  which  have  been  made  have  greatly 
increased  the  efficiency  of  the  tool  for  all  classes  of  work  for 
which  it  was  intended.  This  machine  was  described  In  the 
March,  1905,  issue  of  Machinery.  It  will  be  noted  that  a 
marked  improvement  has  been  made  in  the  spindle  head  over 
the  old  pattern.  It  is  much  heavier,  and  is  fitted  with  taper 
split  boxes  whose  large  ends  are  at  the  ends  of  the  head,  thus 
giving  rigidity  to  the  spindle  close  up  to  the  wheels.  Sur- 
rounding the  spindle  box  at  the  right  hand  of  the  spindle  head 
is   a   projecting   square   flange,   to   which   the   wheel   hood   is 
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clamped.  The  clamp  screw  for  binding  it  is  in  a  straight  line 
under  the  spindle,  making  the  attachment  useful  as  a  safe- 
guard in  case  of  breakage  of  the  wheel.  The  spindle  head  is 
elevated  by  the  vertical  hand-wheel  on  top  of  the  machine,  a 
graduated  dial  giving  the  movement  to  within  0.001  inch. 
The  spindle  is  driven  by  a  horizontal  belt,  and  any  belt  ten- 
sion desired  can  be  obtained  by  the  adjustment  nuts  shown 
on  the  rod  at  each  side  of  the  cone  frame  in  Fig.  2. 


Pig.  1.     Improved  Bath  Universal  Grinder. 

An  improvement  which  adds  greatly  to  the  rigidity  of  the 
machine  is  the  lengthening  of  the  bearings  of  the  table  slide. 
The  reversing  of  the  table  and  its  starting  and  stopping,  are 
controlled  by  the  same  lever,  shown  at  the  left-hand  side  of 
the  apron  opposite  the  two  hand-wheels.  By  this  construction. 
In   all   kinds   of  grinding   it   requires   only   one   hand   of   the 


Pig.  2.    The  Bath  Grinder  arranged  for  Surface  Grinding. 

operator  to  reverse  or  stop  the  machine,  leaving  the  other 
hand  free.  The  table  may  be  shifted  about  as  shown  in  Fig.  2 
to  adapt  the  machine  to  surface  grinding.  An  outboard  sup- 
port may  be  used  if  desired,  in  surface  grinding  and  similar 
operations.  It  is  attached  to  the  face  of  the  head  by  two  bolts, 
being  located  by  a  tongue  entering  the  groove  shown  in  Fig.  1. 
On  the  projecting  end  of  the  arm  is  a  phosphor  bronze  bear- 


ing, the  lower  end  of  which  is  adjustable  to  suit  the  spindle. 
This  assures  absolute  rigidity  and  prevents  spring  in  the 
spindle  when  taking  heavy  surface  cuts.  Mounted  on  the  end 
of  the  arm  is  a  wheel  hood  arranged  for  holding  the  water 
spout.  In  this  case  the  water  spout  is  used  on  cither  wheel 
hood  as  shown. 

Suitable  attachments  have  been  provided  to  adapt  the  ma- 
chine to  a  wide  range  of  work,  such  as  cylindrical  and  internal 
grinding,  cutter  and  reamer  grinding,  etc.  These  include  a 
rigid  support  for  the  internal  grinding  spindle;  suitable  hold- 
ers, stops,  etc.,  for  small  tools,  vise,  live  spindle  and  chuck 
for  head-stock;  and  an  assortment  of  back  rests,  wheels, 
wrenches,  etc.  The  capacity  of  the  machine  is  as  follows: 
from  the  center  of  the  spindle  to  the  top  of  the  swivel  plate 
is  1114  inches;  it  takes  36  inches  between  centers,  and  may 
be  furnished  to  swing  either  9%  or  14  inches.  In  surface 
grinding,  the  wheel  covers  an  area  of  36  inches  by  8  inches. 
Complete  with  all  attachments,  the  machine  weighs  3,500 
pounds. 


MICROMETER  FEED  SURFACE  GRINDER. 

The  La  Salle  Machine  &  Tool  Co.  of  La  Salle,  111.,  has 
recently  begun  the  manufacture  of  a  line  of  machine  tools. 
The  first  tool  of  this  line  is 
shown  in  the  accompanying 
halftone.  It  is  a  surface 
grinder,  intended  for  tool- 
room and  general  shop  uS5, 
for  fitting  keys,  sharpening 
punches  and  dies,  and  for 
the  innumerable  small  jobs 
always  coming  up  to  be  filed 
or  ground. 

Especial  attention  is  call- 
ed to  the  design  of  the  work 
table.  It  has  a  rapid  adjust- 
ment of  the  knee  on  the  col- 
umn by  means  of  a  rack  and 
pinion  operated  by  the  hand- 
wheel  at  the  right,  and 
clamped  by  the  hand  nut  at 
the  left.  The  table  is  car- 
ried by  a  stiff  post  which 
may  be  adjusted  vertically 
in  the  knee,  and  is  prevented 
from  turning  horizontally  by 
a    key.      A    hand-wheel,    as 

shown,      encircles     this      post    surface  Grinder  with  Micrometer  Adjust- 

and  provides  a  fine  adjust-  ment  for  the  Table, 

ment  of  the  work  table  for  depth  of  cut.  This  hand-wheel  car- 
ries a  dial,  graduated  to  read  in  thousandths  of  an  inch.  The 
division  marks  being  3-16  inch  apart,  finer  adjustments  may 
readily  be  estimated.  A  dust  ring  is  provided,  which  pre- 
serves the  elevating  screw  from  injury  due  to  the  accumulation 
of  grit  and  emery  dust. 

The  table  is  8  x  14  inches,  and  has  a  vertical  travel  of  12 
inches  on  the  guides  and  %  inch  by  the  mici-ometer  wheel. 
The  spindle  runs  in  cast  iron  bearings  at  3,000  revolutions 
per  minute.  All  the  bearings  are  adjustable  for  wear.  A  vise 
is  fui-nished  for  clamping  pieces  too  small  or  irregular  to  be 
slid  on  the  table.  The  net  weight  of  the  machine  is  303 
pounds. 


BURR  COLD  SAW. 

John  T.  Burr  &  Sons,  34  South  6th  St.,  Brooklyn,  N.  Y., 
have  brought  out  a  cold  saw  which  is  Intended  to  take  the 
place  of  the  usual  power  hack  saw.  For  this  purpose  it  has 
been  given  some  of  the  special  features  of  that  machine  with- 
out sacrificing  the  good  points  inherent  in  the  rotary  type  of 
blade,  which  is  naturally  a  much  more  rapid  and  accurate  in- 
strument. 

The  blade  is  driven  by  steel  spur  gearing  and  a  worm  and 
worm  gearing,  a  ball  thrust  being  provided  for  the  worm. 
The  feed  is  by  gi-avity,  a  weight  and  lever  being  used.  This 
keeps  the  saw  up  to  its  work  at  all  times,  even  though  the 
blade  may  be  considerably  out  of  round.     The  saw  used  is  10 
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inches  in  diameter  by  3-32  inch  thiclv,  and  it  will  cut  off 
blanks  square  within  0.005  inch  in  the  range  of  the  machine. 
The  saw  blades  should  last  for  months  of  steady  cutting. 
They  can  be  ground  when  necessary  on  a  bench  grinder  fur- 
nished with  the  machine.  A  stock  stop  is  provided  so  that 
any  number  of  pieces  may  be  cut  off  to  the  same  length.  The 
holding  device  provided  allows  the  clamping  of  rounds,  flats, 
squares  and  other  shapes  not  over  3x3ii  inches  in  extreme 
dimensions. 


sprung  and  its  accuracy  impaired  by  long  over-hang  at  the  end 
of  its  travel. 

The  weight  of  the  machine  with  the  length  of  traverse 
shown,  12  feet,  is  9,000  pounds.  It  is  made  in  lengths  up  to 
and  including  15  feet. 


TWELVE-FOOT  MOTOR-DRIVEN  CUP- WHEEL  KNIFE 

GRINDER. 
The  unusually  heavy  knife  grinder  shown  in  the  illustra- 
tion below,  is  one  of  the  latest  products  of  the  Bridgeport 
Safety  Emery  Wheel  Co..  Inc..  of  Bridgeport,  Conn.  The  whole 
machine  is  strongly  constructed,  botli  the  bed  and  the  emery 
wheel  bracket  being  made  in  solid  cabinet  form.  The  cup 
emery  wheel  is  24  inches  in  diameter  and  8  inches  deep,  with 
a  2-inch  rim.     With  a  wheel  of  such  large  diameter  there  is 


BURKE  DOUBLE  SPINDLE  MILLING  MACHINE. 
The  Burke  Machinery  Co..  of  Cleveland,  Ohio,  is  building 
a  novel  milling  machine  designed  for  typewriter  parts,  and 
similar  work.  The  machine  is  a  hand  miller,  of  interesting 
construction.  The  novel  feature  is  the  use  of  two  spindle 
heads,  which  may  be  adjusted  to  give  a  distance  of  from  4 
inches  to  GU  inches  between  the  centers  of  the  spindles.  By 
this  means,  two  ends  of  a  piece  can  be  milled  at  the  same 
time,  thus  saving  labor  and  insuring  accuracy  and  alignment. 
The  longitudinal  feed  of  the  table  is  6  inches,  the  cross  feed 
2'^  inches,  and  the  vertical  motion  of  the  knee  oi^  inches. 
The  working  surface  of  the  table  is  12  x  4  inches.  The  ma- 
chine and  countershaft  together  weigh  about  400  pounds. 


Knife  Grinder  of  12-foot  Capacity,  built  by  The  Bridgeport  Safety  Emery  WTieel  Company. 


more  cutting  surface  than  usual,  so  that  it  will  not  wear  out 
as  fast  as  a  smaller  wheel.  With  the  cup  form,  the  periphery 
is  always  driven  at  the  same  surface  speed,  irrespective  of 
whether  the  wheel  is  new  or  nearly  worn  out.  It  is  usually 
set  square  with  the  work  so  as  to  give  a  flat  surface  to  it,  but 
when  desired  it  may  be  swiveled  to  a  slight  angle  to  give  a 
concave  shape  to  the  edge  of  the  blade  being  ground.  This 
swiveliug  is  facilitated  by  the  fact  that  the  wheel  is  motor 
driven,  thus  avoiding  the  trouble  that  would  otherwise  arise 
from  twisting  or  slacking  the  driving  belt.  The  motor,  which 
is  Tio  horse-power,  is  geared  to  the  wheel  spindle  with  a  cut 
gear  and  pinion,  giving  the  wheel  a  speed  of  about  450  revo- 
lutions per  minute.  As  the  wheel  wears  down,  it  may  be 
moved  in  towards  the  work  by  the  small  hand-wheel  seen  at 
the  front  of  the  bed. 

The  knife  blade  being  ground  is  clamped  to  the  heavy 
square  column  or  knife  bar  shown  on  the  table.  This  knife 
bar  is  very  rigid,  so  that  long  knives  can  be  clamped  down  to 
it  firmly,  taking  out  the  wind  and  spring  caused  by  tempering. 
In  addition  to  the  usual  end  supports,  there  is  an  extra  cen- 
tral support  as  shown.  One  end  of  the  bar  carries  a  graduated 
dial,  so  the  work  can  be  set  and  ground  to  the  same  angle 
each  lime.  The  knife  bar  is  adjusted  for  the  angle  by  means 
of  a  worm,  worm-wheel  and  large  hand-wheel.  The  knife  bar 
is  fed  forward  to  the  wheel  automatically  by  bevel  gears  and 
cross  feed  screws  at  each  of  the  three  supports  as  shown,  the 
feed  being  automatically  operated  by  the  reversing  mechan- 
ism through  an  adjustable  dog  and  ratchet,  which  can  be  ar- 
ranged to  give  as  fine  a  feed  as  1/4,000  of  an  inch.  It  will 
stop  feeding  and  grinding  at  any  point,  so  that  when  properly 
adjusted  and  set  in  motion  no  attendance  is  required. 

The  carriage  is  driven  back  and  forth  by  a  o-horse-power 
motor,  its  mechanism  being  entirely  disconnected  from  that 
of  the  spindle.  This  movement  is  strongly  tack  geared,  and 
is  friction  driven  through  an  all-geared  reversing  mechanism, 
operated  by  adjustable  dogs  attached  to  the  front  of  the  car- 
riage. By  this  arrangement  the  motor  itself  runs  continuously 
in  the  same  direction.  It  will  be  noted  that  the  bed  of  the  ma- 
chine is  very  long,  so  there  is  no  tendency  for  the  bar  to  be 


NATIONAL  ASSOCIATION  OF  MANUFACTUR- 
ERS' TWELFTH  ANNUAL  CONVENTION. 
The  National  Association  of  Manufacturers  held  its  twelfth 
annual  convention  and  banquet  May  20,  21  and  22  at  the  Wal- 
dorf-Astoria Hotel  in  New  York  City.  The  credentials  of  over 
500  members  were  received,  and  the  convention  was  perhaps 
the  most  important  of  any  held  in  the  history  of  the  associa- 
tion. Mr.  .lames  W.  Van  Cleave,  of  St.  Louis.  Mo.,  was 
re-elected  president.  Among  the  speakers  at  the  business  ses- 
sions were  Hon.  Charles  A.  Prouty,  of  the  Interstate  Commerce 
Commission,  "Further  Railroad  Legislation";  Mr.  Charles  M. 
Pepper,  special  agent  of  the  Department  of  Commerce  and 
Labor.  "Foreign  Trade:  How  to  Get  It  and  Keep  it":  Dr.  Charles 
P.  Neill,  Commissioner  of  Labor,  "Certain  Aspects  of  the  Child 
Labor  Problem";  Mr.  Arthur  D.  Dean.  "Trade  Schools:  The 
Manufacturer  of  the  Pedagogue  Sort."  Captain  Henrj"  A. 
Castle  stated  in  his  address,  "Needed  Postal  Reform,"  that 
one-cent  postage  was  possible  if  present  wastes  were  pre- 
vented. A  bronze  plate  bearing  a  testimonial  inscription  was 
presented  to  Mr.  David  M.  Parry  in  recognition  of  his,  work 
for  the  association  during  the  four  years  that  he  was  its  presi- 
dent. At  the  banquet  in  the  evening  of  May  22.  at  which  about 
500  were  entertained,  the  guest  of  honor  was  Hon.  Oscar  S. 
Straus,  secretary  of  the  Department  of  Commerce  and  Labor. 
Mr.  Straus  spol^e  with  vigor  for  fairness  in  the  dealings  of 
labor  and  capital  and  for  unbiased  treatment  of  each  alike. 
He  said  that  immigration  was  largely  responsible  for  our 
great  prosperity  and  the  variety  of  our  manufacturing  indus- 
tries. Rear  Admiral  Charles  D.  Sigsbee,  of  the  navy;  Major- 
General  J.  Franklin  Bell,  of  the  Army,  and  others,  spoke.  The 
sentiment  of  the  majority  of  the  members  of  the  association 
in  regard  to  the  present  tariff  is  in  favor  of  revision  and 
reform.  A  resolution  was  adopted  for  the  establishment  of  a 
non-partisan  tariff  commission  similar  to  the  present  Interstate 
Commerce  Commission.  A  most  radical  proposition  was  the 
request  by  President  J.  W.  Van  Cleave  for  a  fund  of  $500,000 
per  year  for  three  years  to  be  used  for  the  establishment  of 
the  "open  shop."  combating  strikes  and  "labor"  legislation. 
and  meeting  labor  troubles  in  general. 
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INDUSTRIAL  NOTES  FROM  EUROPE. 


BRITISH  TRADE  ENTERPRISES. 
Trade  generally  remains  exceedingly  brisk,  thougli  several 
matters  in  connection  with  wages  in  cotton  trade  and  engi- 
neering circles  cause  considerable  anxiety.  Engineers  have 
received  a  21,2  per  cent  advance  in  Manchester,  but  have  been 
refused  in  Birmingham.  An  attempt  was  made  to  obtain 
some  relaxation  of  the  agreement  entered  into  by  the  Engi- 
neering Employers'  Federation  and  the  leading  engineering 
trades  unions  in  1S97,  but,  though  the  wording  is  now  less 
peremptory  in  tone,  the  effect  is  still  the  same — that  the 
employers  exercise  the  right  to  place  any  man  on  any  machine 
at  any  wages  mutually  agreed  on.  The  continued  prosperity 
of  the  cotton  trade,  which  favorably  affects  many  other  indus- 
tries, is  causing  demands  for  increased  wages  from  all  classes 
of  work  people.  Federations  of  all  branches  of  the  trade  are  being 
gradually  forced  on  both  employers  and  workpeople,  with  the 
result  that  any  struggle  would  be  of  such  a  comprehensive 
character  that  every  possible  conciliatory  influence  will  be 
brought  to  bear  to  prevent  such  a  disaster.  Considerable  dis- 
tress is  being  experienced  at  Woolwich  in  consequence  of  dis- 
charges of  workmen,  on  a  large  scale,  from  the  arsenal.  This 
course  is  more  or  less  bound  to  follow  the  fact  that  military 
requirements  are  now  on  a  peace  footing. 

A  number  of  improvements  are  being  carried  out  at  Liver- 
pool with  a  view  to  keeping  the  port  suitably  equipped  for 
dealing  with  modern  shipping.  The  Mersey  channel  is  being 
deepened  10  feet,  so  that  it  will  have  a  depth  of  37  feet  at  low 
water.  The  increased  facilities  at  Southampton  are  no  doubt 
partially  responsible  for  the  increased  activity  shown  at  Liver- 
pool. Shipbuilding  during  the  first  quarter  of  the  year  was 
not  quite  so  brisk  as  in  the  corresponding  period  of  1906,  but 
the  Clyde  record  was  63  ships,  totaling  121,000  tons,  which 
included  a  good  foreign  demand.  The  Elswick  works  on 
April  13  launched  the  Invincible,  cruiser,  530  feet  long,  or 
50  feet  longer  than  any  other  cruiser,  78  feet  6  inches  broad 
and  17,250  tons  displacement.  She  is  fitted  with  Parsons  tur- 
bines of  40,000-horse-power,  water-tube  boilers,  and  will  steam 
25  knots.  The  vessel  is  to  be  completed  and  delivered  in 
twelve  months  from  ordering.  Several  similar  vessels — which 
are  the  Dreadnoughts  of  the  cruiser  class — are  being  built  on 
the  Clyde.  Another  interesting  naval  vessel  just  launched  at 
Sunderland  by  Sir  James  Laing  &  Son,  Ltd.,  is  the  Cyclops. 
which  is  intended  to  accompany  a  fleet  as  a  comprehensive 
naval  repairing  shop.  She  is  460  feet  long  by  55  feet  broad 
and  45  feet  deep.  The  lower  deck  is  fitted  up  as  a  foundry, 
the  other  decks  providing  all  facilities  for  boiler  making, 
engine  fitting  and  machining,  coppersmiths,  carpenter  and  elec- 
trical work,  etc.  An  ice-making  plant  will  be  installed, 
together  with  a  water-distilling  plant,  sufficient  for  the  fleet. 
A  wireless  telegraphy  outfit  is  included,  and  the  picked  crew 
will  be  about  300  strong. 

Considerable  additions  and  improvements  to  plants  generally 
have  been  taking  place  in  British  iron  and  steel  and  shipbuild- 
ing centers  during  the  last  few  years.  In  the  smelting  indus- 
tries advantage  has  been  taken  of  American  ideas,  modified 
to  suit  local  conditions,  and  the  benefit  experienced  is  already 
well  marked.  In  shipbuilding  the  developments  are  mostly  on 
British  lines,  though  some  heavy  lifting  tackles  have  been 
adopted  from  German  sources.  Armstrong,  Whitworth  &  Co., 
Elswick  and  Manchester,  and  Beardmores,  Glasgow,  have  been 
very  prominent  in  the  way  of  extensions  in  shipbuilding  and 
armor  plate  plants.  Touching  on  shipbuilding,  most  interest- 
ing papers  have  recently  been  presented  before,  and  discussed 
by,  the  Institution  primarily  Interested  in  the  topic.  The 
paper  by  Mr.  Luke,  detailing  the  plating  methods  employed 
while  building  the  Lusitania,  draws  attention  to  the  remarkable 
advances  in  the  rolling  of  steel  plates,  since  iron  and  steel  ves- 
sels were  first  built.  In  the  case  of  the  Lusitania.  the  short- 
est plates  were  32  feet  long,  and  the  width  only  limited  by 
the  gaps  of  the  hydraulic  riveters  used.  The  Engineer  sug- 
gests that  the  building  of  future  vessels  may  call  for  plates 
100  feet  long  and  10  to  12  feet  wide  produced  in  the  shipyard 
ttself.  The  riveting  on  the  above  ship  was  equal  to  the  best 
boiler  practice,  punching  hardly  being  resorted  to.     All  drill- 


ing was  done  in  place,  and  the  plates  removed,  the  drillings 
cleared  away,  and  all  holes  countersunk  to  remove  burrs.  As 
showing  the  multiplicity  of  auxiliary  equipment  on  board 
modern  liners,  it  may  be  mentioned  that  the  Chadburn  Ship 
Telegraph  Works,  Liverpool,  received  a  contract  for  500  ship's 
telegraphs  for  installation  on  the  two  new  Cunarders. 

Overhead  tracks  with  switches,  turntables,  etc.,  for  use  in 
workshops,  etc.,  have  received  a  good  measure  of  appreciation 
during  the  last  few  years,  this  system  proving  very  elastic 
and  adaptable  in  cases  where  traveling  cranes  are  inadmiss- 
ible. Nettlefolds.  Ltd.,  are  exploiting  the  Coburn  trolley  track, 
while  Herbert,  Morris  &  Bastert,  Ltd.,  Loughborough,  and 
Vaughans,  Ltd.,  Manchester,  are  other  typical  exponents  of 
the  idea.  The  hand  lifting  blocks  in  connection  with  the 
tracks  have  come  in  for  much  attention,  and  several  very 
meritorious  spur-geared  blocks  are  coming  into  use  which 
show  a  distinctly  improved  mechanical  efficiency  over  many 
other  forms  of  lifting  tackle.  In  fact,  the  inexperienced  buyer 
is  likely  to  be  bewildered  by  the  multiplicity  of  good  things 
offered  him,  and  there  is  little  doubt  that  the  treatment  of 
the  whole  subject  has  recently  been  raised  to  a  higher  level. 
Not  long  ago.  Great  Britain  was  an  almost  negligible  quantity 
as  regards  the  building  of  automobiles — as  now  understood — 
but  the  last  year  or  two  has  witnessed  a  decided  change  in 
this  respect,  as  may  be  seen  from  the  fact  that  for  the  first 
three  months  of  this  year  the  value  of  the  exports  in  this 
line  was  not  less  than  $552,970.  There  are  signs  that  the 
needs  of  would-be  purchasers,  whose  means  are  only  moderate, 
are  to  receive  some  approach  to  adequate  attention. 

Several  tool  builders  appear  disposed  to  question  the  su- 
periority of  the  vertical  boring  and  turning  mill  over  a  well 
designed  lathe,  for  dealing  with  such  jobs  as  gas  engine, 
flywheels.  Broadbent,  of  Sowerly  Bridge,  has  built,  at  mod- 
erate cost,  some  very  successful  lathes  for  this  purpose. 
Shanks  &  Co.,  Johnstone,  build  a  quadruple-geared  slide  break 
lathe  for  somewhat  similar  work.  This  lathe  has  a  self-con- 
tained gap  frame  to  swing  work  of  large  diameter  and  great 
width.  The  head-stocks  are  30  inches  high  and  the  bed  4  feet 
wide,  and  jobs  14  feet  diameter  and  7  feet  6  inches  wide  may 
be  swung  in  the  gap.  It  may  be  remembered  that  an  inter- 
esting tool  for  work  of  this  class  by  J.  Butler  &  Co.,  Halifax, 
was  described  in  the  issue  for  April.  Grinding  machines — • 
of  precision — were,  years  ago,  considered  almost  sacrosanct  as 
regards  their  manufacture,  but  quite  a  few  makers  on  this 
side  are  tackling  the  subject  with  very  encouraging  results, 
and  the  experience  thus  gained  is  distinctly  to  the  good  of 
the  British  machine-tool  trade.  Off-hand  in  this  line  we  may 
mention  J.  J.  Guest,  Birmingham;  G.  Birch,  Salford;  The 
Churchill  Machine  Tool  Co.,  Ltd.,  Manchester;  The  Newall 
Engineering  Co.,  Ltd.,  Warrington,  etc.,  and  disk  grinders  em- 
bodying all  degrees  of  efficiency  find  no  lack  of  sponsors. 
Pneumatic  tools  find  constantly  increasing  application.  For 
blacksmith  work  the  power  hammers  built  by  B.  &  S.  Massey, 
Manchester,  are  very  successfully  handling  much  of  the  work 
formerly  dealt  with  by  steam  hammers.  They  are  driven  by 
belt  or  electric  motor,  two  cylinders  being  used,  in  one  of 
which  the  air  is  compressed,  and  in  the  other  the  tup-holding 
rod  and  piston  work  In  the  same  manner  as  the  steam  ham- 
mer. These  hammers  are  made  in  sizes  from  112  pounds  to 
over  2,000  pounds,  the  sizes  being  designated  by  the  weight 
of  the  tup  used.  This  class  of  hammer  lends  itself  admirably 
to  the  simplification  of  workshop  lay-out,  the  problem  of  con- 
densation from  long  lengths  of  steam  pipe,  and  annoyance,  due 
to  water  dripping  from  the  piston  rod  stuffing-box  onto  the 
work,  being  eliminated.  Their  general  appearance  and  method 
of  working  is  much  the  same  as  that  of  the  steam  hammer, 
and  workmen  have  no  trouble  in  adapting  themselves  to  their 
use.  The  manufacture  of  pneumatic  chipping  and  riveting 
hammers,  drills,  etc.,  is  growing  in  this  country,  the  latest 
concern  to  enter  this  field  of  production  being  Smith  &  Coven- 
try, Ltd.,  Manchester,  who  are  making  excellent  records'  with 
their  "Stox"  hammers,  which  use  two  pressures  of  air — 100 
pounds  for  the  blow,  and  15  pounds  for  the  return  stroke.  A 
special  merit  of  this  system  is  the  absence  of  vibration,  a 
feature  feelingly  appreciated  by  operatives  handling  them. 
Manchester,  Eng.,  April  27,  1907.  J.vmes  Vose. 
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THE  MACHINE  TOOL  BUILDERS'  CONVENTION. 

The  convention  of  the  National  Machine  Tool  Builders' 
Association  was  opened  at  Old  Point  Comfort,  Virginia.  May 
14,  19u7.  The  address  delivered  by  President  Woodward  dwelt 
on  the  growth  of  the  association  and  its  increasing  influence. 
Appropriate  reference  was  also  made  to  the  four  prominent 
members  who  have  died  since  the  last  general  meeting.  These 
are  H.  J.  Hendey.  of  the  Hendey  Machine  Co.;  Edward  P. 
Bullard,  of  the  Bullard  Machine  Tool  Co.;  Joseph  Flather,  of 
Flather  &  Co.  Inc.;  and  Harry  C.  HoefinghoC,  of  the  Bickford 
Drill  &  Tool  Co. 

A  report  was  received  from  the  Committee  on  Uniform  Cost 
Accounting.  This  was  carefully  prepared,  going  very  minutely 
into  the  fundamental  principles  of  cost  accounting.  It  was 
accompanied  by  an  elaborate  chart  showing  the  elements 
entering  into  the  cost  of  production  on  machine  tools.  Dis- 
cussions of  this  report  were  contributed  by  President  Wood- 
ward. C.  H.  .Xorton,  and  E.  Payson  Bullard.  President  Wood- 
ward spoke  of  the  value  of  an  accurate  knowledge  of  costs  in 
preventing  unintelligent  competition  in  a  falling  market.  Mr. 
Norton  spoke  of  the  necessity  for  checking  the  cost  depart- 
ment figures  by  the  manufacturing  department,  as  absurd  er- 
rors are  often  made,  which  it  is  impossible  for  the  clerical 
force  to  recognize  and  rectify.  Mr.  Bullard  explained  a  system 
in  vogue  in  the  Bullard  Machine  Tool  Co.'s  plant  which  did 
away  in  a  large  measure  with  the  difficulty  just  mentioned. 

Other  matters  engaging  the  attention  of  the  members  at 
succeeding  meetings  were  the  responsibilit.v  of  foundrymen,  the 
claims  of  buyers,  standardization  of  catalogues,  and  the  ad- 
visability of  exhibiting  at  expositions.  It  was  the  general  im- 
pression of  the  machine  tool  builders  that  the  6  x  9-inch  size 
of  catalogue  is  the  most  suitable  for  general  use.  In  the 
matter  of  expositions,  it  also  seemed  to  be  fairly  well  agreed 
upon  that  there  is  little  profit  in  doing  anything  with  those 
held  in  this  country,  where  the  thing  has  been  rather  over 
done.  Exhibiting  at  foreign  expositions,  however,  has  ap- 
parently been  profitable  to  American  manufacturers. 

E.  Payson  Bullard,  of  the  Bullard  Machine  Tool  Co.,  Bridge- 
port, Conn.,  submitted  his  report  on  the  apprenticeship  ques- 
tion. This  was  well  received.  It  advised,  among  other  things, 
the  adoption  of  a  uniform  system  of  agreement  between  em- 
ployers and  the  parents  or  guardians  of  the  apprentices,  and 
the  retention  of  a  certain  amount  of  the  apprentice's  wages  by 
the  employer  as  a  surety  of  good  conduct.  It  also  suggested 
the  adoption  of  a  diploma  signed  by  the  officers  of  the  Na- 
tional Machine  Tool  Builders'  Association. 

The  Henry  &  Wright  Mfg.  Co.,  of  Hartford,  Conn.,  and  the 
Kern  Machine  Tool  Co.,  of  Cincinnati,  Ohio,  were  made  mem- 
bers of  the  association. 

*     *     * 

SPRING  MEETING  OF  A.  S.  M.  B. 

The  spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  was  held  in  Indianapolis,  Ind.,  May  20-31,  the  head- 
quarters being  the  Claypool  Hotel.  Following  is  the  pro- 
gram of  papers  presented; 

Report  of  the  Committee  on  Standard  Proportions  for  Ma- 
chine Screws. 

Preliminary  Report  of  the  Committee  on  Refrigerating 
Machines. 

Collapsing  Pressures  of  Lap-Welded  Steel  Tubes.  R.  T. 
Stewart. 

The  Balancing  of  Pumping  Engines.    A.  F.  Nagle. 

The  Economy  of  the  Long  Kiln.    E.  C.  Soper. 

Ball  Bearings.     Henry  Hess. 

Air  Cooling  of  Automobile  Engines.     John  'Wilkinson. 

Materials  for  Automobiles.     Elwood  Haynes. 

Special  Auto  Steel.     T.  J.  Fay. 

Railway  Motor  Car.     B.  D.  Gray. 

The  Specific  Heat  of  Superheated  Steam.     A.  R.  Dodge. 

The  Flow  of  Superheated  Steam  in  Pipes.     E.  H.  Foster. 

Furnace  and  Superheat  Relations.     R.  P.  Bolton. 

The  Determination  of  Entropy  Lines  for  Superheated  Steam. 
A.  M.  Greene. 

The  Heating  of  Storehouses.     H.  0.  Lacount. 

Performance  of  Cole  Superheaters.    W.  F.  M.  Goss. 


Experiences  with  Superheated  Steam.     G.  H.  Barrus. 
Superheated  Steam  in  an  Injector.     S.  L.  Kneass. 
Use  of  Superheated  Steam  on  Locomotives  in  America.     H. 
H.  Vaughan. 

Analysis  of  Locomotive  Tests.     S.  A.  Reeve. 

Materials   for   the   Control   of   Superheated    Steam.     M.   W. 

Kellogg. 

*  *     * 

WHITE  STAR  STEAMER  ADRIATIC. 
The  newest  and  biggest  liner,  the  Adriatic  of  the  White 
Star  Line,  reached  her  pier  at  New  York.  Thursday,  May  16, 
1907.  She  is  725  feet  9  inches  long  over  all,  7.5  feet  6  inches 
beam,  with  a  hull  about  50  feet  deep.  Her  gross  tonnage  is 
25,000  tons.  There  are  accommodations  for  3,000  first-class, 
second-class  and  steerage  passengers.  The  boat  has  twelve 
water-tight  compartments  and  nine  steel  decks.  The  double 
bottom  extends  through  the  whole  length  of  the  hull.  The 
first-  and  second-class  compartments  are  finely  equipped,  and 
a  number  of  novelties  have  been  introduced.  Among  them 
are  a  dark  room  for  the  amateur  photographer  and  a  Turkish 
bath  attached  to  the  gymnasium.  The  Adriatic  is  provided 
with  submarine  signalling  apparatus  of  the  submerged  bell  and 
telephone  type,  by  means  of  which  the  oflBcers  of  the  vessel 
can  be  made  aware  in  foggj'  weather  of  their  proximity  to 
similarly  fitted  ships  and  shore  stations. 

*  *     * 
OBITUARY. 

William  J.  Johnston,  founder  of  the  Electrical  World,  and 
one  time  publisher  of  the  Engineering  and  Mining  Journal, 
died  April  28  at  his  home  in  New  York.  At  the  time  of  his 
death  he  was  publisher  of  the  American  Exporter.  Mr.  John- 
ston was  born  in  Ireland  in  1853,  and  his  first  occupation  was 
that  of  a  telegraph  operator.  He  published  the  first  periodical 
in  the  United  States  devoted  to  things  electrical. 


WILLIAM  H.  DERBYSHIRE. 

William  H.  Derbyshire,  president  of  the  Chambersburg  En- 
gineering Co.,  Chambersburg,  Pa.,  died  April  13.  He  was  born 
in  Canton.  111.,  JIarch,  1859.  After  graduating  from  the  Poly- 
technic College  of  Pennsylvania  in  June,  1S77,  he  went  with 
the  John  Roach  &  Son  Shipbuilding  and  Engine  Works  at 
Chester,  Pa.,  where  he  remained  until  August,  1879.  going 
from  the  Roach  works  to  the  machine  tool  works  of  Mr. 
Frederick  B.  Miles  in  Philadelphia.  When  the  machine  tool 
works  and  Wm.  B.  Bement  &  Sons  were  consolidated  as  the 
firm  of  Bement,  Miles  &  Co.,  in  1885,  Mr.  Derbyshire  became 
superintendent  of  the  new  concern,  remaining  in  this  position 
until  November,  1897,  when  he  formed  the  Chambersburg  En- 
gineering Co.  ' 

Mr.  Derbyshire  was  a  man  of  exceptional  executive  ability 
and  engineering  talent.  He  was  an  authority  on  smith  shop 
and  boiler  shop  equipment,  and  after  the  organization  of  the 
Chambersburg  Engineering  Co.  he  gave  his  entire  time  and 
attention  to  this  class  of  machinery.  He  had  taken  out  many 
patents  on  hydraulic  equipment.  One  of  them  best  known  to 
the  trade  is  his  system  of  quick-acting  hydraulic  riveters 
and  presses.  The  steam  hammer  was  also  the  subject  of 
numerous  improvements  at  his  hands,  and  steam  drop  ham- 
mers as  well.  Under  his  management  the  Chambersburg  En- 
gineering Co.  has  grown  from  a  very  small  plant  to  its  present 
extensive  dimensions,  the  works  now  including  a  large  ma- 
chine shop,  iron  foundry,  an  open-hearth  steel  casting  foun- 
dry, the  total  number  of  men  at  the  present  time  employed 
being  over  400.  Although  Mr.  Derbyshire's  death  is  a  severe 
loss  to  the  company,  the  organization  is  such  that  the  work 
that  he  planned  will  be  carried  henceforward  without  inter- 
ruption. 


CHARLES  HAYNES  HASW^ELL. 
Charles  Haynes  Haswell  died  at  his  home  in  New  York 
May  12,  1907,  of  shock  resulting  from  injuries  received  in  a 
fall  upon  his  dining-room  floor,  which  dislocated  his  shoulder. 
Mr.  Haswell,  at  the  time  of  his  death,  was  doubtless  the  oldest 
engineer  in  the  world  and  was  widely  known  as  the  "dean  of 
engineers."  He  was  born  May  22,  1809,  in  New  York,  and, 
therefore,  had  nearly  reached  the  great  age  of  9S  years.    Not- 
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withstanding  liis  years,  he  was  in  good  health,  and  was  en- 
gaged in  important  engineering  work  for  New  Yorlj  City  on 
Riker's  Island.  Mr.  Haswell  received  a  classical  education 
in  the  schools  of  New  York  and  entered  the  engineering  pro- 
fession at  the  age  of  19.  In  1S29  he  was  employed  by  the 
boiler  works  of  James  P.  Allaire,  a  famous  ironmaster  of 
that  period,  and  in  1S36  became  a  naval  engineer  in  the  employ 
of  the  United  States  government.  He  rose  to  the  rank  of  chief 
engineer,  and  in  1845  was  made  engineer-in-chief,  which  po- 
sition he  held  until  1851.  During  this  period  he  designed  all 
of  the  machinery  for  ten  ships  and  introduced  numerous  me- 
chanical improvements.  He  is  said  to  have  been  the  first  to 
use  zinc   in  marine   boilers  to  prevent  corrosion.     He   is  also 


Charles  Haynes  HasweU, 

credited  with  being  the  designer  and  builder  of  the  first  steam 
launch,  called  the  Sweetheart.  On  retiring  from  the  navy 
Mr.  Haswell  engaged  in  engineering  practice  in  New  York 
and  for  forty-two  years  was  surveyor  of  steam  vessels  for 
marine  underwriters  of  New  York,  Boston  and  Philadelphia. 
He  retired  from  this  post  in  1893  and  was  since  engaged  in 
consulting  work,  of  which  municipal  work  for  New  York 
claimed  a  large  share  of  his  time.  Although  a  civil  engineer 
by  profession  he  was  known  to  most  of  our  readers  best  as  the 
author  of  Haswell's  Mechanics'  and  Engineers'  Pocketbook, 
first  published  in  1843  in  a  small  volume  of  284  pages,  and 
which  has  just  gone  into  its  72d  edition.  Harper  &  Bros., 
the  publishers,  state  that  the  total  number  of  copies  printed 
and  sold  is  over  146.000.  This  work,  originally  compiled 
when  the  profession  of  the  mechanical  engineer  as  such  was 
almost  unknown,  contained  much  matter  that  is  now  con- 
sidered outside  its  province,  but,  notwithstanding,  it  was  and 
is  a  most  valuable  compendium  of  engineering  knowledge 
and  is  highly  regarded  by  thousands  who  refer  to  its  con- 
venient mathematical  tables  and  other  useful  data.  The  ac- 
companying cut  shows  Mr.  Haswell  working  at  his  desk  at 
his  regular  occupation,  the  photograph  having  been  taken 
only  a  few  months  ago.  The  full-face  portrait  iu  the  corner 
of  the  cut  was  taken  several  years  before  his  death. 
*  *  * 
PERSONAL. 

Miss  C.  M.  Hawkins,  graduate  of  the  Pratt  Institute  Li- 
brary School  has  been  appointed  librarian  of  the  Stevens  In- 
stitute of  Technology.  An  important  feature  of  this  library  is 
the  section  devoted  to  patent  literature  containing  files  of 
the  Patent  Office  Gazette  and  patent  specifications.  This  sec- 
tion of  the  library  has  been  liberally  supported  by  Prof.  W.  H. 
Bristol. 

W.  H.  Booth,  London,  England,  a  well-known  consulting 
engineer  and  writer  on  technical  subjects,  is  on  a  business 
trip  to  America  in  the  interests  of  the  American  patents  on 
the  Collier  sectional  rubber  tire,  the  Renard  road  train,  and 
the  Reavell  air  compressor.  If  satisfactory  business  connec- 
tions are  made,  Mr.   Booth  may  make  the  United  States  his 


place  of  residence  indefinitely.  He  is  in  position  to  dispose 
of  foreign  patents  for  American  inventors,  especially  in  Great 
Britain  and  France,  and  to  assist  in  the  advantageous  location 
of  manufacturing  rights  in  Great  Britain. 

Dr.  William  H.  Tolman,  director  of  the  American  Museum 
of  Safety  Devices,  who  has  been  appointed  Commissioner 
General  of  the  International  Paper  and  Publicity  Exposition 
to  be  held  this  year  in  Paris,  will  sail  early  in  June.  While 
abroad,  he  will  visit  the  great  European  museums  of  safety 
devices  and  industrial  hygiene,  to  gain  information  concern- 
ing their  accessions  during  the  last  year,  and  to  acquire  ma- 
terial for  the  American  Museum  of  Safety  Devices,  to  be 
opened  in  New  York  in  the  new  39th  Street  Building  early 
in  the  autumn.  Dr.  Tolman  will  represent  the  Museum  at  the 
International  Congress  of  Associations  for  Preventing  Acci- 
dents, to  be  held  this  year  in  Rome,  and  also  at  the  Inter- 
national Housing  Congress  to  be  held  in  London  during 
August. 

FRESH  PROM  THE  PRESS. 

Tests  of  Reinfoeced  Concrete  Beams.  By  Ernest  A.  Moritz.  75 
pages,  b  X  9  inches  Illustrated  with  numerous  cuts  and  diagrams. 
30  cents  University   u£  Wisconsin,  Madison,   Wis.     Price, 

'""''WoSf.,  °w"n?™''^'-r.   ^^l  P^f?^'  4%x6%    inches.     Published  by  the 

David  Wilhams  Co.,  Niw  York.     Price  25  cents 

1  his    issue    of    the    very    convenient    Tmii    Age    Directorv    is    of    the 

tll"^  !:   annual   edition.     It   is   a  classifled   index   of  all   the  concerns 

iVflin     ''.<'^-''t's«''"™ts  have  appeared  m  the  It  on  Age  during  the  pre- 

Table  OF  ^;oLUMES  THROUGH  -A-iR^Ways,  By  C.  H.  Kuderer.  Published 
•ru-'^  9-u?-  Ms'.ver.  -Vllegheny,  Pa.  Price.  25  cents, 
ihis  table  is  printed  on  cardboard,  and  gives  the  cubic  feet  per 
mnute  for  air-ways  1  x  1  foot  up  to  10  x  10  feet,  length  1  000  feet 
with  pressures  from  I-lO  to  5  inches,  water  gage.  The  tables  are  caU 
iiilated  by  Atkinson's  formula :  s  s  ue  lauies  die  cai 


i  Px  A 


X  4;  A"  =  0  0000000217. 


iqoT     R?^r?h    '"'1?   5,"=  ■•""''CED   CONCRETE   CoLU.MNS,    Series   of 
1,^  ?h     ?/.-"^'^'^l""  N.  Talbot.     64   pages,  6x9  inches.     Published 
by  the  University   of  Illinois,  Urbana,   III. 
Ihis    IS   Bulletin    No.    10,    issued   by    the   University    of   Illinois'    En- 
gineering   Experiment    Station,    and    is    of    interest    and    value    to    aU 
engaged    m    reinforced   concrete   work.      Comparatively    few    tests    have 
been  made  on  concrete  columns  and  most  of  these  were  made  on  small 
r'^n^alE.^"""''?:    ^.^"'"    described    m    this    bulletin    were    made    on    the 
bOO,000-pound   testing   machine   belonging  to  the  University 
CA.MBRIA  Steel:    Handbook  or  Useful  Infor.mation  for  Engineer.s 
Compiled   by  George  E.   Thackray.     468  pages,  4%    x  6%    inches' 
Published  by  the  Cambria  Steel  Co.,  Philadelphia.  mciies. 

f„,;  h'^-  V  'f,  °',  tl^e  "Sijth  edition.  It  contains  the  usual  matter 
m»^i'!i  '^i"'JI'«oks  of  this  class,  being  confined  in  general  to  infor- 
«lpHnn«  »,fi  m"™'  ^^laPeS'  Si^.ing  weights,  dimensions,  properties  of 
^Lii  ?„'  ^r**  ^""'V  "''','^''  j;''qui''e<J  by  the  engineer  when  specifying 
f.  ^nnrt  f/T^^J^'iV  ^^''^-^  ^^S  '.vP.og'-apbical  appearance  of  the  book 
liJSrt  i'  »,^  well  printed  and  well  bound,  and  will  be  highlv  appre- 
«  -e  t^hi/=  'f''"^  interested.  In  addition  to  the  general  mftter,  there 
aie  tables  of  areas  and  circumferences  of  circles,  trigonometrical  tables 
and  miscellaneous  information.  isui'"iut:i.iii..u  lamts, 

Tests  of  Reinforced  Concrete  T-Beams,   Series  of  1906.    By  .\rthur 

of  nuliofs,  Urtanaf  fil.'^ ""  ^  '"'='"''•      ^"'>»^'^<=<i  "y  the   University 

This    is    Bulletin    No'  2,    issued    by    the    University    of    Illinois'    En- 

g.neermg    Experiment    Station.      It    describes    a    preliminary    series    of 

Pffi^t  n^  Jfi"^"'t'"^  -5?^"^'?  J-"*'^"^  undertaken  to  determine  the 
effect  of  different  widths  ol  beam  which  may  be  considered  to  con- 
tributi  to  the  strength  and  stiffness  of  a  beam.  The  tests  also  we?e 
made  to  determine  the  effectiveness  of  the  metallic  web  reinforcement 
The  beams  were  reinforced  with  longitudinal  rods,  ha.ving  a  cross^ 
section  area  equivalent  to  1  per  cent  of  the  rectangle  enclosing  the 
forc"meift  through  tension  in   the  longitudinal  reiri 

Open-Heaeth  Steel  Castings.  By  W.  M.  Carr.  118  pages,  5x7% 
tod?'bh?o'  '"p'r'ice,''??'^^':'''  "^  ''''  ^^"'^  Publish?n|  Co.?  5lev?- 
"This  book  is  an  exposition  of  the  methods  involved  in  the  manu- 
andT.'Ln'?;'"^"'^"''  ^t<^el. 'tastings  by  the  basic  and  ac"d  processes, 
?L  7  compiled  from  a  series  of  articles  by  the  author  published  in 
the  fion  Jrmle  Review  and  the  Foundry.  It  treats  of  the  open-hearth 
n^H''nrJr?=''o"S"^"'-'""'  ^^^  ^ccessorles,  manipulation  of  Seaif  n 
acid  process  and  basic  practice,  order  of  charging,  chemical  analyses 
and  physical  tests  b  ow-holes  in  steel  castmgs,  heat  treatment  and 
annealmg  repair  of  steel  castings  with  thermit,  cost  of  equipment  for 
open-hearth  steel  foundries,  etc.  The  growth  of  the  use  of  steeT  east- 
mfL^^M^  if  ^UP^'""'-!  qf  tie  open-hearth  process  for  low-grade  ores 
make  this  book  of  much  interest  to  all  concerned  with  foundry  nrac- 
tice  and  general  machine  construction.  "  "  .>    i"«>- 

Technical  Year  Book  1907  399  pages,  4x6  inches.  Illustrated. 
Edited  b.v-  Arthur  C.  Kelly  and  Charles  Weekes.  Published  bv 
Peraval    Marshall    &    Co.,    London.      Price,    cloth,    .$1.25 ;    leather. 

This  book  is  composed  of  a  collection  of  the  principal  technical 
articles  of  permanent  value  that  have  appeared  In  the  250-odd  enel- 
neering  journals  published  throughout  the  world.  It  has  chapters  en- 
titled automobiles,  boilers  and  steam  generation,  cables  and  power 
transmission,  electricity  supply,  general  electrical,  general  mechanical 
generators  and  motors,  hydraulics,  lighting,  marine  mining  power' 
FPJ^^^i-T/''''^'  !J'"'"1"  ""'^  general.  The  guiding  principle  of  'selection 
IS  that  the  matter  chosen  shall  have  in  a  marked  degree  a  permanent 
and  general  value  as  well  as  present  interest,  and  it  appears  that  the 
authors  have  made  a  good  selection.  The  limit  of  space  available  has 
necessarily  crowded  out  much  matter  that  could  have  been  used  an- 
propnately.  It  is  hoped  that  the  scheme  will  prove  of  sufficient 
popularity    to   admit   of   a    substantial    increase   of   size   for   succeeding 

.\MERicAN  Pattern  Shop  Practice.     By  H.  J.  MeCaslin.     308  pages 

fan.d    Ohio''- Pri,!e1™00        ^""'""^'^   ^^  ^''^   F™"«"  C"-    Cleve- 

This  work  is  divided  into  six  sections,  as  follows :     Engineer  Pat- 
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terns,  Molding  and  Cores.  Sweep  Work,  Gearing,  Representative  Pat- 
terns, and  Hints,  S'uggestions  and  Kigs.  Eacli  section  is  separately 
paged,  and  the  cuts  separately  numbered,  the  idea  being  to  add  to  each 
section  in  future  editions  without  disturbing  the  numbering  of  the 
pages  and  cuts  throughout,  as  necessarily  follows  when  the  cuts  and 
pages  are  consecutlTely  numbered.  The  author  is  fairly  well  known  to 
the  readers  of  trade  papers,  having  contributed  valuable  articles  on 
pattern  work  to  the  press.  Several  of  these  articles  substantially  ap- 
pear in  the  work,  being  modified  to  suit  the  conditions  of  the  work. 
The  line  illustrations  are  all  wax  engravings  and  the  general  typo- 
graphical appearance  of  the  book  is  good.  We  believe  that  the  book  Is 
one  that  will  be  appreciated  by  pattern-makers  generally,  inasmuch  as 
the  number  of  available  books  on  pattern-making  is  very  limited,  and 
as  this  is  a  strictly  practical  work  written  by  one  who  is  master  of 
his  craft. 

The  Seven  Follies  of  Science.  By  John  Phin.  178  pages,  o'A  x7% 
inches.  34  illustrations.  Published  by  D.  Van  Nostrand  Co.,  New 
York.  Price  $1.2D. 
This  interesting  book  is  one  that  should  have  a  place  in  every  public 
library.  The  main  part  of  the  book  is  taken  up  with  discussions  of 
the  "seven  follies  of  science,"  namely  :  squaring  the  circle  :  the  duplica- 
tion of  the  cube ;  tri-section  of  an  angle ;  perpetual  motion  ;  the  trans- 
mutation of  metals ;  fixation  of  mercury  ;  and  the  elixir  of  life.  The 
problem  of  squaring  the  circle,  that  is,  finding  an  exact  mathematical 
equivalent  for  the  area  of  any  circle  in  the  shape  of  a  square,  is  one 
that  has  absorbed  the  energies  of  many  would-be  mathematicians,  but 
it  has  been  conclusively  demonstrated  that  the  circumference  of  a 
circle  is  incommensurable  with  its  diameter.  Hence  the  impossibility 
of  establishing  exact  mathematical  equivalent  in  a  square  for  the  area 
of  a  circle,  although  we  are  able  to  express  the  ratio  of  the  circum- 
ference to  the  diameter  to  almost  any  required  degree  of  accuracy  save 
actual  exactness.  One  English  mathematician  figured  the  value  of  ir  to 
707  places.  This  problem  and  others  of  the  same  kind  are  still  discussed 
more  or  less,  but  scientists  no  longer  concern  themselves  with  these 
ancient  puzzles,  as  they  now  have  something  of  much  greater  worth 
to  investigate.  The  chapter  on  perpetual  motion  is  probably  the  most 
interesting  of  all  to  mechanics.  It  illustrates  a  number  of  the  weird 
and  foolish  schemes  that  have  been  devised  for  cheating  nature  and 
producing  power  without  giving  an  equivalent.  The  book  also  contains 
brief  discussions  of  minor  follies  known  as  perpetual  lamps,  universal 
solvent,  palingenesy,  the  powder  of  sympathy,  and  interesting  illusions 
of  the  senses  ;  also  a  discussion  of  the  fourth  dimension,  etc. 

NEW  TRADE  LITERATURE. 

The  General  Pneimatic  Tool  Co.,  Montour  Falls,  N.  Y.  Bulletin 
No.  58,  on  electric  traveling  cranes,  describing  features  of  construction. 

Norton  Co.,  Worcester,  Mass.  Pamphlet  entitled  Testing  for 
Safety,  describing  this  company's  system  of  testmg  Norton  grinding 
wheel's.  ^ 

B.  F.  Stuktsvant  Co..  Boston,  Mass.  Bulletin  14G  of  electric  pro- 
peller fans,  illustrating  and  describing  various  forms  of  this  type  of 
fan  for  moving  air. 

Flanneky  Bolt  Co.,  Pittsburg,  Pa.  Leaflet  of  Tate  flexible  stay- 
bolt  for  locomotive  boilers,  giving  requirements  that  should  be  com- 
plied with  in  the  construction   and  application  of  flexible  stay-bolts. 

Ideal  Opening  Die  Co.,  2-i  West  St.,  New  York.  Catalogue  descrip- 
tive of  the  "Ideal"  opening  die.  which  utilizes  the  torsion  due  to 
threading  to  open  the  dies  when  the  limit  of  thread  has  been  reached. 

Revolute  Machine  Co.,  52.3  West  45th  St.,  New  York  City.  Cata- 
logue of  the  Everett-McAdam  blue-print  machine  describing  its  parts, 
principle  and  efficiency. 

The  S.  Oeeemaver  Co.,  Cincinnati,  O.,  has  issued  a  set  of  circulars 
setting  forth  the  advantages  claimed  for  Ceylon  plumbago  and  other 
products  manufactured  by  this  company. 

Ph.  Bonvillain  &  E.  Roncekav,  Paris.  Catalogue  describing  the 
"liniversal"  system  of  machine  molding  developed  by  this  concern. 
This  company" exhibited  examples  of  its  product  at  the  Convention  of 
the  .\merican  Foundrymen's  Association  held  in  Philadelphia  in  May. 

T  R.  -Almond  Mfg.  Co.,  83  Washington  Street,  Brooklyn,  N.  Y. 
Catalogue  of  Almond  drill  chucks,  .\lmond  right  angle  transmission, 
.\lmond  turret  heads.  Almond  flexible  arms  for  electric  lights,  and  Al- 
mond  flexible   steel   tubing. 

Fekuaccte  Machine  Co..  Bridgeton,  N.  J.  Catalogue  No.  15,  being 
a  temporary  issue  of  their  regular  catalogue  referring  to  nearly  500 
kmds  and  sizes  of  foot  and  power  presses  lor  working  bar  and  sheet 
metals,  paper,  cloth,  leather,  etc. 

Tabell  .\ngaende  Skotsel  af  DrNAMOMASKiNEE,  being  a  translation 
by  Sigurd  Christenson  of  Machinery's  data  sheet  supplement  "Dis- 
eases of  Dynamos  and  Motors,"  September,  1906.  This  has  been 
printed  in  pamphlet  form  for  use  in  the  Coast  .\rtillery  Schools  of 
SiNveden. 

Western  Eleciric  Co.,  Chicago,  111.  Pamphlet  entitled  "Some 
Interesting  Western  Electric  Co.  Facts,"  mentioning  houses  and  agen- 
cies, principal  manufactures,  system  throughout  the  plant,  etc.  Also  a 
pamphlet  containing  instructions  for  installation  and  maintenance  of 
telephone  machines. 

The  Billings  &  Spencer  Co.,  Hartford,  Conn.,  has  divided  its 
present  issue  (1907)  of  circulars  into  two  books,  one  being  a  general 
catalogue  of  machinists'  tools,  etc.,  the  other  being  devoted  to  fine 
tools  and  specialties.  Both  are  illustrated  and  contain  descriptions 
and  price  lists  of  these  tools. 

Gisholt  Machine  Co.,  1316  Washington  .Vve..  Madison,  Wis.  New 
catalogue  illustrating  end  describing  Gisholt  lathes  (.\merican  type). 
The  American  semi-automatic  turret  lathe  described  is  especially 
adapted  for  finishing  such  classes  of  work  as  gear  blanks,  cylinder 
heads,  fly  wheels,  pulleys,  etc.,  up  to  full  swing  of  machine. 

Wm  Gardam  &  Son,  Inc.,  45-51  Rose  Street,  N.  Y.  Bulletins  No. 
''  and  14  of  sensitive  drill  presses.  These  include  very  light  bench 
sensitive  drills  and  column  sensitive  drills  having  a  capacity  up  to  %- 
inch  hole. 

Cincinnati  Machine  Tool  Co.,  Western  Avenue  and  Frank  Street, 
Cincinnati,  Ohio.  Catalogue  of  the  Cincinnati  upright  drilling  and 
tapping  machines.  Special  attention  is  called  to  the  patent  gear  tap- 
ping attachment  with  which  about  half  the  annual  product  of  the  com- 
pany is  now  equipped.  The  company  has  a  new  three-story  plant, 
which  is  illustrated  in  catalogue. 

•Toseph  Dixon  Crucible  Co..  .Jersey  City,  N.  .T.  Booklet,  .\  Study 
in  Graphite,  bv  Prof.  W.  F.  M.  Goss,  giving  in  detail  a  series  of  tests 
made  bv  him  at  Purdue  University.  The  book  opens  with  a  disserta- 
tion bv"Prof.  Goss  based  on  the  conclusions  drawn  from  the  results  of 
the  tests.  Then  follow  complete  descriptions  of  the  tests  together 
with  illustrations  of  the  testmg  machine. 

Beown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.  Eight-page  catalogue 
describing  new  machinist's  tools.  These  tools  are  a  removable  point 
pocket  scriber ;  spacing  attachment  for  automatic  center  punches ; 
pocket  automatic  center  punch  ;  combination  caliper  and  divider ;  mi- 
crometer caliper  set,  range  0  to  3  inches;  short  steel  rules  (5)  with 
holder  for  measuring  in  constricted  places  such  as  keyways,  etc. 

Forbes  Company,  Philadelphia,  Pa.  Catalogue  descriptive  of  the 
Forbes  system  of  sterilization  for  drinking  water  of  plants,  mills  and 
factories,  and  all  concerns  employing  labor.     The  matter  of  supplying 


safe  drinking  water  to  the  employes  of  manufacturing  plants  is  of  great 
importance,  not  only  from  the  humanitarian  view-point,  but  for  busi- 
ness reasons  as  well.  The  Forbes  system  is  used  by  the  Link-Belt 
Company,  Philadelphia. 

The  English  edition  of  La  Peine  de  I'Ingenieur  et  Index  Technique 
will  in  future  be  published  by  Mr.  M.  J.  Fitz-Patrick,  51  rue  de  l"-\urore, 
Brussels,  under  the  title  of  The  Technical  Index.  This  publication  is 
a  systematic  record  of  current  literature  of  the  world.  It  lists  the 
important  articles  of  the  technical  press,  proceedings  of  technical  so- 
cieties and  new  books  on  technical  subjects.  The  subjects  are  classi- 
fied by  the  Dewey  decimal  system.  The  subscription  price  of  the  ordi- 
nary edition  is  $2.50  yearly,  and  of  the  card  index  edition.  S4.00. 

Western  Electric  Co.,  Chicago,  111.,  is  about  to  issue  the  1907 
edition  of  its  supply  catalogue.  This  will  be  a  volume  of  700  pages, 
and  will  list  everything  of  importance  in  the  electrical  line.  The  sup- 
ply catalogue  gotten  out  by  the  company  in  the  past  few  years  has 
been  greatly  in  demand  by  dealers  and  others  all  over  the  country, 
because  it  contains  not  only  a  complete  list  of  the  material  handled 
by  the  company,  but  features  of  general  interest  to  the  electrical  trade. 
The  present  edition  will  be  much  more  complete  and  instructive  than 
any  heretofore  published  by  the  company. 

MANUFACTURERS'  NOTES. 

Wells  Beos.  Co..  Greenflekl,  Mass.,  has  moved  its  New  York  store 
from  56  Reade  St.  to  126  Chambers  St. 

The  New  York  offices  of  the  Iron  Trade  Reriete  have  been  changed 
from  150  Nassau  Street  to  the  new  West  Street  building,  90  West 
Street. 

The  Case  Mfg.  Co.,  Columbus,  O.,  manufacturer  of  cranes,  has 
just  completed  a  large  addition  to  its  factory  which  will  increase  the 
output  about  30  per  cent. 

Speague  Electric  Co.,  New  York,  is  manufacturing  and  marketing 
the  dynamo-dynamometers  for  testing  automobile  engines,  developed  by 
Mr.  Joseph  Tracy. 

F.  H.  Beown  Machinery  Co.  has  opened  an  office  at  1102  Park 
Building,  Pittsburg,  Pa.,  where  a  number  of  machine  tool  manufac- 
turers will  be  represented.  The  company  will  also  buy  and  sell 
second-hand  machinery. 

Norton  Grinding  Co.,  Worcester,  Mass.,  m.inufacturer  of  cylindrical 
grinding  machinery,  bench  and  floor  grinding  machinery,  universal 
tool  and  cutter  grinders,  is  erecting  a  building  which  will  double  the 
present  capacity  of  the  company. 

Noethern  Enginlering  Works,  20  Chene  St.,  Detroit,  Mich.,  has 
furnished  the  plant  of  the  Edison  Sault  Electric  Co.,  Sault  Ste.  Marie, 
Mich.,  with  a  second  15-ton  alternating  current  electric  traveling 
Northern  crane. 

Eberhardt  Bros.  Machine  Co.,  66  Union  St.,  Newark,  N.  J.,  gear 
specialist,  is  building  a  one-story  addition  to  its  factory.  The  exten- 
sion will  accommodate  several  new  planers,  and  a  new  engine  room, 
and  will  increase  the  production  of  automatic  giar  cutting  machines. 

Fllton  Machine  &  Vise  Co.,  Lowville,  N.  Y.,  advises  us  that  its 
shop,  machinery  and  patterns  were  destroyed  by  fire  on  Sunday, 
May  19.  The  company  desires  to  obtain  catalogues  of  all  kinds  per- 
taining to  its  business  from  various  manufacturers,  as  its  files  were 
completely   destroyed. 

WiL.MARTH  &  MORMAN  Co.,  580  Canal  St.,  Grand  Rapids,  Mich., 
will  have  an  exhibit  in  space  984  at  the  .Vmerican  Railway  Master 
Mechanics'  .\ssociation  Convention  to  be  held  at  Atlantic  City,  N.  J., 
June  12  to  19.  The  secretary  of  the  company,  Mr.  Charles  E.  Meech, 
will  be  in  charge. 

General  Electric  Co.,  Schenectady,  N.  Y'.,  has  now  permanently 
located  its  San  Francisco  offices  in  the  Union  Trust  building,  in  San 
Francisco.  Since  the  fire  the  othce  had  been  located  in  the  Union 
Savings  Bank  building,  at  Oakland,  large  temporary  warehouses  having 
been  erected  in  the  same  city. 

J.  U.  Wagenhoest  &  Co.,  Youngstown,  Ohio,  recently  sold  Wagen- 
liorst  electric  blueprinting  machines  to  the  Babcock  &  Wilcox  Co., 
Barbertown,  Ohio  ;  .\merican  Steel  &  Wire  Co.,  Joliet,  111..  Monongehela 
River  Consolidated  Coal  &  Coke  Co.,  Pittsburg,  Pa. ;  Thompson  Sta- 
tionary Co.,  Vancouver,  B.   C,  and  others. 

The  Robbin-s  &  Myers  Co.,  Springfield,  Ohio,  recently  moved  its  New 
York  office  and  salesroom  from  66  Cortlandt  St.  to  145  Chambers  St., 
where  the  company  occupies  a  5-story  building.  The  new  location  pro- 
vides good  facilities  for  carrying  a  larger  stock  and  making  prompter 
deliveries  than  before.  The  increase  in  their  Eastern  busmess  in  the 
power  motor  and  fan  motor  line  made  the  change  necessary. 

L.  II.  GiL.MER  &  Co.,  Philadelphia,  Pa.,  have  incorporated  their  busi- 
ness under  the  name  of  L.  H.  Gilmer  Co.,  with  a  capital  stock  of 
$100,000.  Mr.  Ludwell  H.  Gilmer  is  the  president  of  the  concern, 
and  Mr.  G.  W.  Gilmer.  Jr.,  vice-president.  The  company  will  have 
increased  facilities  for  manufacturing  the  Gilmer  belting  and  endless 
belts,  and  will  also  carry  on  a  jobbing  business  in  machmery  and 
supplies. 

Iln.L,  Clarke  &  Co.,  Inc.,  have  removed  their  New  Y'ork  store  to 
the  West  Street  Building,  136  Cedar  Street,  occupying  the  northwest 
corner  of  the  ground  floor.  Their  new  quarters  are  much  larger  than 
the  old,  and  unusually  well  adapted  to  their  business  on  account  of 
the  excellent  light,  arrangement  and  other  features.  The  location  is 
convenient  to  the  machinery  trade,  and  many  concerns  in  their  line 
have  offices  in  the  West  Street  Building. 

The  F.  W.  Spacke  Machine  Co.,  Indianapolis.  Ind.,  has  completed 
a  two-story  addition  to  its  factory,  each  floor  containing  about  10,000 
square  feet  of  floor  space.  The  company  recently  purchased  the  entire 
machinery  equijoment  of  a  local  machine  shop  retiring  from  business, 
and  thiswill  be  mstalled  along  with  the  new  equipment.  The  addi- 
tional machinery  and  space  will  about  double  the  capacity  of  the  com- 
pany. 

The  Michigan  CarciBLE  Steel  Castings  Co..  248-250  Guoin  St., 
Detroit,  Mich.,  has  been  incorporated  under  the  laws  of  the  state  of 
Michigan  for  the  purpose  of  manufacturing  crucible  steel  castings, 
special  attention  being  paid  to  automobile  work.  The  firm  expects  to 
be  ready  to  produce  castings  on  or  before  the  first  of  May.  The  presi- 
dent and  general  manager  of  the  company  is  R.  F.  Flinterman  and  the 
superintendent  of  the  plant  is  Mr.  MacLeod. 

Norton  Co.,  Worcester,  Mass.,  manufacturer  of  grinding  wheels 
made  of  .\lundum  and  other  abrasive  specialties,  is  to  erect  a  large 
addition  to  its  Worcester  works.  The  building  designated  as  Plant 
will  be  extended  to  about  200  feet  in  length  by  111  feet  in  width, 
which  will  more  than  double  the  present  capacity.  The  building  will 
also  he  fully  equipped  with  kilns,  mixing  machines,  shaving  machines, 
etc.,  so  as  to  permit  of  a  large  increase  in  output. 

Eberhardt  Bros.  Machine  Co..  66  Union  St..  Newark,  N.  J., 
announces  that,  because  of  the  continued  increase  in  the  number  of 
orders  for  its  automatic  gear-cutting  machines  and  crank  shapers, 
the  company  will  discontinue  the  manufacture  of  crank  shapers.  and 
will  give  exclusive  attention  to  its  specialty,  the  design  and  manufac- 
ture ot  automatic  gear-cutting  machines  and  gearing.  The  Machine 
Sales  Co.,  of  New  York  City,  has  arranged  to  take  over  the  produc- 
tion of  the  shapers,  and  will  manufacture  them  at  its  plant  at  Pea- 
body.  Mass.  There  will,  therefore,  be  no  interruption  in  the  suppl.v 
to  the  market.  J 
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DIMENSIONS  FOR  HUNG  BOILERS  -III. 


■vl 

o 

'    Horse-Potrer  of  Boiter 

85 

90 

100 

115 

125 

ISO 

175 

175 

200 

200 

225 

225 

2SO 

Diameter  of  Boiler     (inches) 

60' 

ee 

65 

66 

72 

72 

72 

78 

78 

84 

84 

90 

90 

Length  of  Tubes      (feet  ) 

16 

15 

le 

IB 

16 

IB 

20 

18 

20 

IB 

20 

IB 

20 

Total  length  of  Shell  (ihet) 

iH 

ie4 

/7i 

I9i 

l^i 

I9i 

2li 

19^ 

2li 

I9i 

2li 

I9i 

2li 

Total  weight    of  Boiler  and  Fij(tures. 
in  pounds     \  of  Wafer, 
(approx)      <^f Boiler,  Fixtures  and  Water 

19400 

21000 

23700 

75100 

23000 

29SOO 

30800 

3200034100 

34500 

36200 

37000  39000 

15400 

15500 

16500 

IS550 

20300 

23400 

26000 

28400 

31600 

3300^36800 

3750^40000 

34800 

36500 

4CZO0 

43650 

48800 

52900 

56300 

60400 

65700 

67500 

73000 

74500  79000 

Front  Head  to  center  of  ^an^er  {inches) 

25 

21 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25        25 

Rear  Head  to  center  of  Hanger  (inches) 

3,1 

3li 

.3li 

3li 

3'i 

3li 

3li 

3li 

3li 

3ii 

3li 

3li      3li 

Center  to  center  of  Hangers{  inches) 

l3Si\ 

127^ 

I35i 

159s 

I35i 

I59i 

I33i 

I59i 

/33{ 

I59i 

I33i 

iS9i  taai 

Diameter  of  Hanger  Bolts   (  inches) 

l'4 

Ik 

•'4. 

Ik. 

'   ik 

Ik 

4 

's 

li 

li 

li 

li 

.  Is 

Length  of  Hanger     {  one  Boiler 
Bolts  ( inches  J          \  two  Boilers 
using  I-  Beams      {  three  Boilers 

44 

'41 

41 

41 

39 

39 

39 

■49 

50 

S3 

53 

56 

56 

49 

46 

4e 

4e 

46 

46 

45 

58 

58 

6/ 

61 

64       66    1 

52 

43 

52 

52 

49 

5t 

50 

64 

64 

67 

67 

70 

70 

Length  of  Hanger    (one  Boiler 

Bolts  (inches)          \ty/o  Boilers 

using  Channel  Beamsvhree  Boi/ers 

46 

43 

43 

43 
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DIMENSIONS  FOR  HUNG  BOILERS.— IV. 


S 

Horse-Poiver  of  Boi/er 

85 

90 

100 

lis 

125 

150 

175 

r/s 

200 

200 

225 

225 

250 

Center  to  center  of  Boilers( inches) 

36 

92 

92 

92 

98 

9S 

93 

I04 

104 

110 

no 

lie 

116 

Length  of  I- Beams 
or  Channel  Beams 
required     for 
^  inches  ) 

f  one  Boiler 
.  two  Boilers 
[three  Boiler.5 

120 

127 

127 

127 

133 

133 

133 

I40 

140 

I4J5 

146 

152 

152 

207 

219 

219 

219 

232 

232 

232 

244 

244 

256 

256 

268 

268 

734 

312 

313 

313 

330 

33t 

331 

349 

349 

367 

367 

385 

385 

Size   of  J-  Beams 
required    for 
(inches) 

one  Boiler 
tivo  Boilers 
three  Boi/ers 

7 

7 

7 

7 

a 

8 

9 

9 

10 

10 

10 

to 

10 

12 

12 

12 

12 

IS 

IS 

IS 

18 

18 

18 

18 

18 

20 

15 

15 

18 

18  ■ 

18 

20 

20 

24 

24 

24 

24 

24 

24 

Size     of  Channel 

Beams  required 

for    (inches) 

lane  Boi/er 
two  Boilers 
three  Boilers 

9 

9 

9 

9 

lO 

10 

12 

12 

12 

12 

12 

12 

12 

IS 

15 

15 

is 

IS 

IS 

Weight  per  foot 

of   J  -  Beams 

required  for  (pounds) 

lone  Boiler 
two  Boi/ers 
three  Boi'/ers 

15 

I7i 

'H 

r/i 

17% 

20^ 

21 

25 

25 

.25 

30 

so 

30 

3ii 

3li 

35 

40 

42 

42 

45 

55 

55 

55 

60 

60 

65 

45 

45 

55 

55 

60 

65 

6S 

80 

80 

80 

85 

as 

90 

Weight  per  foot 
of    Channel  Beami 
required  for  (pounds) 

I  one  Boi/er 
{two  Boi/ers 
three  Boi/ers 

13k 

15    1 

15 

15 

15 

20 

20i 

20i 

25 

25 

30 

30 

30 

33 

33 

33 

40 

55 

55 

Number    of    Fire 
Bricks  required 
to   set 

one  Boiler 
two  Boilers 
three  Boi/ers 

1550 

1650 

I700 

1800 

1850 

1900 

I950 

2000 

2050 

2IOO 

2100 

2150 

2200 

3100 

330O 

3400 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4200 

4300 

44O0 

4650 

4950 

5100 

5400 

55S0 

5700 

5850 

6O00 

6ISO 

6300 

6300 

6450 

6600 

Number    of  Common 

Bricks    required 

to    set 

'one    Boiler 
two  Boilers 
three  Boilers 

17500 

18000 

18300 

18500 

13000 

20300 

22000 

22800 

23900 

24100 

asooo 

27000 

29000 

23500 

Z92S0 

29800 

30100 

30800 

33800 

35750 

37050 

38900 

39150 

4e250 

43900 

47100 

39500 

40500 

41300 

41700 

42600 

46800 

49500 

51300 

53900 

54200 

58500 

60S00 

65250 

■^ 


>.  c 


MACHINERY. 


July,  1907. 


SIZE,  WEIGHT  AND  CAPACITY  OF  FLY-WHEELS  FOR  PUNCHES. 


PRANK  B.  KLEINHANS." 


IN  the  February,  1907,  issue  of  Machinery,  a  method  was 
given  to  determine  the  strength  of  a  puncli  frame  to 
resist  a  given  effort.  In  this  article  will  be  given  the 
method  of  determining  the  size,  weight  and  capacity  of  a  fly- 
wheel to  punch  a  given  size  hole  through  a  given  thickness 
of  metal. 

Effect  of  Relative  Size  of  Punch  and  Die,  and  Shape  of  Punch. 
To  begin  with,  there  are  a  number  of  things  which  affect 
the  effort  that  is  required  to  punch  a  certain  size  hole  through 
a  given  thickness  of  metal.  In  Fig.  1,  P  is  the  punch,  A  is 
the  diameter  of  the  punch,  and  A  +  a;  is  the  diameter  of  the 
hole  in  the  die.  For  the  regular  run  of  work,  and  for  a  %-inch 
punch,  the  hole  in  the  die  would  be  about  1/32  inch  larger 


Pig.  1.  Pig.  2. 

than  the  punch.  If  we  reduce  the  size  of  the  hole,  the  effort 
necessary  to  punch  the  hole  will  be  greatly  increased,  and  the 
life  of  the  punch  will  be  short,  but  if  we  increase  the  size 
of  the  hole,  within  certain  limits,  the  effort  required  to  punch 
the  hole  will  be  less,  and  the  life  of  the  punch  will  be  greatly 
increased.  The  use  of  a  large  hole  in  the  die  causes  a  cone- 
shaped  hole  in  the  sheet,  which  is  always  more  or  less  objec- 
tionable, and,  therefore,  one  cannot  get  too  far  away  from  the 
standard  proportions  used  by  punch  makers.  The  punching 
effort  required  will  also  be  decreased  by  the  use  of  a  punch 
which  has  something  of  a  shearing  action,  as  shown  at  A, 
Fig.  2.  The  flat  portion,  B,  enters  the  sheet  first  and  prob- 
ably presents  no  more  than  one-fourth  the  total  cutting  cir- 
cumference of  the  punch.  By  the  time  the  whole  punch  has 
entered  into  the  sheet,  which  would  represent  the  greatest 
effort  required,  the  metal  under  B  is  nearly  sheared  away. 
Through  the  remainder  of  the  stroke  there  is  a  shading  off  of 
the  effort  required  to  remove  the  metal.  The  shape  of  the 
punch  with  reference  to  the  diameter  on  the  end  and  on  the 
body  also  has  some  effect  upon  the  effort. 

Fig.  3  shows  a  regular  flat  punch.  The  sides  S  are  tapered 
oit  gradually  from  'li  inch  at  the  bottom  to  11/16  inch  at  the 
top.  Fig.  4  shows  a  similar  punch  with  the  sides  parallel,  but 
flaring  off  at  the  bottom  for  a  distance  of  3/16  inch.  There  is 
little  difference  in  the  effort  required  in  using  either  of  these 
punches  when  both  are  new.  But  when  they  become  worn 
the  side  pressure  against  the  punch  amounts  to  considerable. 
It  is  this  wearing  off  of  the  sides  which  causes  the  greatest 
trouble  in  punching.  The  style  shown  in  Fig.  4  is  used  a 
great  deal  in  structural  work,  and  seems  to  give  less  trouble 
from  side  friction  than  the  punch  shown  in  Fig.  3. 

Punching  Effort  Proportional  to  Area  Sheared. 

In  calculating  the  size  fly-wheel  which  will  be  necessary  to 
punch  a  given  hole,  a  flat  punch  only  will  be  considered,  and 
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it  will  be  assumed  that  the  punches  are  kept  in  fairly  good 
condition.  Also,  the  calculations  will  be  based  upon  punching 
wrought  iron  and  steel,  such  as  boiler  plate,  angles,  tees, 
bars,  etc. 

The  area  sheared  off  in  punching  a  1-inch  hole  through  a 
%-inch  plate  is  the  circumference  of  a  1-inch  circle,  times  the 
thickness  of  the  sheet.     The  circumference  of  a  1-lnch  circle 
is  3.1418  inches. 
Let  A  =  area  to  be  sheared 

=  3.1416  X  %  =  2.3562  square  inches,  or,  say,  for  all! 

practical  purposes, 
=  2.36  square  inches. 
For  ordinary  run  of  work,  we  will  use  a  shearing  resistance - 
stress   of  60,000   pounds   per   square   inch.     In   working  with 
harder  or  softer  material,  of  course  this  shearing  stress  will 
have  to  be  taken  higher  or  lower,  depending  upon  the  shear- - 
ing  stress  of  different  metals. 
Let  P  =  the  push  required  to  punch  the  hole,  or  the  shear- 
ing effort, 
S  =:  shearing  stress  per  unit  of  area 
=  60,000  pounds  per  square  inch. 
We  then  have 

P=:A  X  S,  and  for  the  case  considered 
=  2.36  X  60,000 

=:  141,600  pounds  =  effort  required  to  punch  a  1-inch 
hole  through  3/4  plate. 
In  order  to  punch  such  a  hole,  a  large  amount  of  energy 
will  be  required  for  a  brief  period  of  time,  as  one  can  infer 
from  the  crank  circle  shown  in  Fig.  5,  in  which  the  punching 
is  represented  as  being  all  done  through  the  small  portion  T 
of  the  circumference.     This   distance  represents  the  distance 
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that  the  crank-pin  passes  through  while  removing  the  metal,  D 
being  the  diameter  of  the  crank-pin  circle.  It  will  be  seen 
from  the  case  shown  that  T  represents  about  one-tenth  of  the 
crank  circle.  The  energy  required  for  punching  would  have 
to  be  given  out  in  about  one-tentli  revolution  of  the  eccentric 
shaft.  During  the  meantime  the  machine  can  pick  up  energy 
through  the  other  nine  parts  of  the  circumference.  If  the 
fly-wheel  is  properly  proportioned,  and  if  the  energy  applied  to 
the  machine  is  sufl5cient,  the  fly-wheel  will  pick  up  througn 
these  nine  parts  of  the  circumference  sufficient  energy  to  do- 
the  punching  while  the  cranli-pin  is  passing  through  the  tenth, 
part  of  the  circumference. 

Design  of  Fly-wheel  and  its  Function. 
A  good  design  of  fly-wheel  is  shown  in  Fig.  6.     The  ledge  L. 
inside  the  fly-wheel  extends  from  arm  to  arm,   which  makes 
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very  strong  connections  between  the  arm  and  rim.  The  out- 
side diameter  D  of  the  fly-wheel  as  well  as  the  sides  are  ma- 
chined. The  hub  H  should  never  be  less  than  two  diameters 
of  the  shaft.  A  good  deal  depends  upon  the  strength  of  this 
hub.  and  as  the  extra  metal  required  to  increase  the  size  of 
the  hub  is  small  in  proportion  to  the  size  of  the  fly-wheel,  it 
is  good  practise  to  make  the  hub,  say,  from  '2\^  to  3  diameters 
of  the  shaft. 

In  order  that  the  fly-wheel  shall  give  out  energy,  it  must 
slow  down  in  speed.  If  the  fly-wheel  is  not  large  enough,  the 
energy  required  will  be  greater  than  the  capacity  of  the  fly- 


Fig.  5.    Diagram  of  Crank-pin  Circle. 

wheel,  and  the  change  in  speed  will  be  great.  In  some  cases 
a  machine  might  even  be  stopped  owing  to  the  fly-wheel  not 
having  energj-  enough.  If  a  fly-wheel  is  properly  designed  it 
will  perform  its  work  and  slow  down  in  speed  a  certain  per- 
centage, but  this  must  not  be  so  great  that  the  machine  can- 
not pick  up  again  for  the  next  stroke.  The  amount  that  the 
fl.v-wheel  can  be  slowed  down  by  taking  its  energy  away  from 
it  is  a  matter  of  experiment.  For  ordinary  punch  and  shear 
work  we  can  take  this  drop  in  speed  to  be  about  20  per  cent 
while  the  machine  is  doing  the  work.  This  would  have  to 
be  regained  through  the  belt  or  through  the  motor  during 
the  remaining  portion  of  the  stroke  so  that  the  fly-wheel  would 
be  up  to  speed  again  for  punching  the  next  hole. 

There  are   many  belted  punches  which  are   running  along 
and  doing  their  work  satisfactorily  which  are  not  at  all  up 


Fig.  6.    Design  of  Fly.-wheel. 

to  this  standard  of  requirement.  The  reason  for  this  is  that 
these  machines  punch  a  hole  only  "once  in  a  while."  The 
drop  in  speed  is  very  much  greater  than  one-fifth,  being  prob- 
ably one-third.  If  one  should  take  such  a  machine  with  the 
rated  capacity  of  1  inch  through  %-inch  plate,  and  punch  one 
hole  after  the  other  without  missing  a  stroke,  the  machine 
would  stop.  In  this  connection,  therefore,  it  will  be  noted 
that  there  is  a  chance  for  a  great  variation  in  the  size  of  fly- 


wheel and  the  horse-power  required  to  drive  a  punch.  In 
these  calculations  the  fly-wheel  will  be  so  proportioned  to 
punch  its  rated  capacity  for  every  stroke  for  continuous 
working. 

To  Calculate  the  Potential  Energy'  of  a  Fly-wheel  for  a  Given 
Reduction  ol  Velocity. 
Let    r  =  velocity  of   center  of   gi-avity  of  fly-wheel   rim  at 
normal  speed  before  punching,  in  feet  per  second, 
£=:the  energy  delivered  to  the  fly-wheel  or  given  out 
by  the  fly-wheel  for  one  stroke, 
W,  ^weight  of  the  rim, 
TF^  =:  weight  of  the  arms, 

{7  =  32  =  acceleration  due  to  gravity, 
1^1  =  velocity  of  center  of  gravity  of  fly-wheel  rim  after 
punching,  in  feet  per  second. 


Then  E  =  (W,  +  i 


(1) 


In  this  expression  IV,  represents  the  weight  of  the  arm. 
This  is  a  very  small  percentage  of  the  total  weight  of  the  fly- 
wheel, and  for  all  practical  purposes  we  can  neglect  this  item. 


Fig.  7.    Diagran 

Neglecting  item  1/3  TV,  we  have  for  (1) 
E  =  W, 


=  ir,- 


j-2  _  r,2 


64 


(2 


To  Calcvaate  the  Weight  ot  the  Fly-wheel. 
E  also  equals  the  energy  necessary  to  punch  a  1-inch  hole 
through  a  s^-inch  plate.  Experiments  show  that  when  a 
punch  has  entered  about  one-third  way  through  the  sheet,  see 
Fig.  7,  the  material  is  all  sheared  off,  or  in  other  words,, 
when  the  punch  has  passed  one-third  way  through  the  sheet, 
the  hole  is  punched,  and  it  then  only  remains  to  push  the 
punching  out  through  the  die. 
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:  thickness  of  plate : 
1/3  T 


-inch;  we  then  have 


12 
P  X  1/3  X  % 

~  12 

141,600 

~  4  X12 

=  2.950  foot-pounds  =  energy  required  per  stroke. 
By  transposing  equation  (2),  we  have 

.EX  64 

W,  = (3) 

V  -  T',2 
In  order   to   determine  the  size  of  the  tly-wheel,   we  must 
know  the  speed  of  the  fly-wheel,  and  we  must  assume  a  diam- 
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eter  which  in  our  judgment  would  be  approximately  correct. 
We  will  take  for  the  present  case  a  single-ended  punch,  as 
shown  in  Fig.  8,  with  bottom  drive,  with  tight  and  loose  pul- 
leys and  with  a  single  fly-wheel  F  running  at  a  normal  speed 
of  175  R.  P.  M.  before  punching  and  falling  off  20  per  cent 
during  the  actual  punching  operation.  This  machine  should 
take  a  fly-wheel  about  36  inches  outside  diameter,  or  say 
about  30  inches  diameter  of  center  of  gravity  o£  rim.  The 
velocity  in  feet  per  second  would  be 

dia.  X  ir        175  R.  P.  M. 

V  = X 

12  60  sec. 

=  23  feet.     Substituting  in  (3)  we  get 

.B  X  64         2950  X  64 


r--F/       23^-18.42 
=  992  pounds,  weight  of  fly-wheel. 
This  fly-wheel  would  be  made  of  cast  iron  and  the  section 
of  the  rim  would  be  obtained  thus: 

Let  B  =  the  face  of  the  fly-wheel  (see  Fig.  9)  =6%  inches, 
H^the  average  thickness  of  the  rim.     We  then  have 
TF,  =  6J  X  i?  X  30  X  T  X  0.26,  and  transposing 


H  : 


8S  X  30  X  IT  X  0.26 
992 


6f  X  30  X  T  X  0.26 
=  6  inches  depth  of  rim. 
The  fly-wheel,  therefore,  should  be  36  inches  outside  diam- 
eter with  a  rim  6%  inches  face  by  6  inches  thick. 

Effect  of  Frame  Elasticity  in  Reducing-  EflBciency. 
There  is  another  thing  which  should  be  mentioned  in  con- 
nection with  the  size  of  a  fly-wheel  which  would  be  required 
to  do  a  certain  amount  of  work.  If  the  machine  is  not  stiff 
in  the  frame  or  shafting  a  large  amount  of  energy  will  dis- 
appear, and  there  is  apparently  nothing  to  show  for  it.  This 
can  best  be  explained  by  referring  to  Fig.  10,  which  shows  a 
double-ended  punch.     If  the  shaft  S  is  small  in  diameter,  or 


if  the  distance  between  bearings  B  and  B  is  great,  this  shaft 
will  spring,  and  the  result  or  the  effect  of  the  fly-wheel  is 
"deadened."  Also,  if  the  eccentric  shaft  is  very  long  and  is 
small  in  diameter,  it  will  have  the  same  effect,  hence  the  great 
importance  of  a  solid  machine  for  punching.  It  is  remark- 
able what  capacity  the  upright  punching  press  has.  but  this  is 
largely  due  to  the  very  solid  construction.  The  metal  in  the 
upright  is  in  direct  tension,  therefore  the  spring  or  stretch  is 
small.  With  a  regular  punching  machine,  however,  there  are 
a  number  of  chances  for  spring,  and  each  cuts  down  the  fly- 
wheel effect. 

With  a  short  throat  punch  there  is  not  much  spring  in  the 
frame,  but  with  a  deep  throat  punch  the  spring  amounts  to 
considerable.  A  spring  of  %.  to  3/16  inch  at  the  dies  is  a 
very  common  thing.  A  deep  throat  machine  will  punch  way 
beyond  its  rated  capacity  if  the  tie-rods  are  used  close  up  to 
the  head.  This  stiffens  the  machine  and  concentrates  the 
work  of  the  fly-wheel  onto  the  metal  being  punched.  A  short 
throat  punch  is  usually  rated  higher  in  capacity  than  a  deep 
throat  punch  of  the  same  pattern.  In  figuring  out  the  size 
fly-wheel,  therefore,  it  should  be  made  large  enough  to  do 
the  work  of  a  short  throat  punch. 

When  a  double-end  punch  is  required,  as  in  Fig.  10,  one  or 
two  fly-wheels  may  be  used.  Frequently,  on  account  of  the 
limited  space,  two  fly-wheels  must  be  used.  This  wheel  or 
wheels,  as  the  case  may  be,  should  be  calculated  to  do  the 
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3 

3+ 

6 

U 

1« 

3f 

3i 

3* 

955 

30 

3A 

4 

7 

1* 

H 

3 

3* 

4 

796 

36 

4 

4* 

8 

u 

If 

H 

4i 

Ai 

637 

42 

4+ 

4+ 

9 

If 

3 

3i 

4+ 

5 

557 

48 

U 

5 

10 

n 

2  . 

3} 

4J 

5+ 

478 

54 

^ 

5i 

11 

2 

'■a 

4 

5 

6 

430 

60 

5 

6 

12 

H 

u 

4+ 

5+ 

H 

383 

72 

5+ 

7 

13 

'M 

n 

5 

6+ 

7 

318 

84 

6 

8 

14 

3 

■Si 

5+ 

n 

8 

378 

96 

7 

9 

15 

3+ 

4 

6 

9 

9 

339 

108 

8 

10 

16+ 

m 

U 

U 

m 

10 

313 

120 

9 

11 

18 

4 

5 

n 

13 

12 

191 

continuous  work  of  both  ends  of  the  machine.  It  will  be 
noted  in  equation  (2)  that  E  varies  with  the  square  of  the 
velocity  of  the  fly-wheel;  we  can  take  advantage  of  this  fact 
sometimes,  where  a  punch  has  a  fly-wheel  that  is  somewhat 
too  light.  The  machine  can  be  speeded  up,  which  will  givfe 
the  fly-wheel  more  energy,  and  in  this  way  will  punch  up  to 
the  capacity  of  the  machine. 

Limitations  of  Fly-wheel  Size  and  Speed. 
In  practise  there  are  a  number  of  things  which  limit  the 
diameter  and  speed  of  a  fly-wheel,  and  in  such  cases  the 
weight  must  be  gotten  by  either  increasing  the  face  and  thick- 
ness of  the  rim  or  else  putting  on  two  fly-wheels.  The  cut 
and  the  table  given  above  state  the  dimensions  of  the  fly- 
wheels. The  last  column  gives  the  maximum  R.  P.  M.  at 
which  a  cast  iron  fly-wheel  should  be  run.     There  are  cases 
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where  very  high  speeds  of  fly-wheels  cannot  be  avoided,  but 
as  far  as  possible  the  tendency  is  to  use  a  heavy  fly-wheel  at 
moderate  speed  and  one  or  two  runs  of  heavy  gears. 

If  a  punch  is  fitted  with  a  proper  size  fly-wheel,  and  the 
motor  or  pulleys  are  too  small  when  running  on  continuous 
work,  the  machine  will  slow  down  and  stop.  In  the  case  of  a 
belted  machine,  the  belt  will  break  or  slide  off  the  pulley, 
and  in  the  case  of  motor  drive,  the  motor  probably  will  be  so 
overloaded  as  to  cause  It  to  burn  out  after  running  awhile. 

Calculation  of  Horse-power  Required  for  a  Punch,  and 
Width  of  Belt. 
We  can  determine  the  horse-power  necessary  to  run  a  punch 
in  the  following  manner:     Take  the  case  of  a  1-inch  diameter 
by  %-inch  punch,  running  30  strokes  per  minute;  we  have 
£  =  2.950  foot-pounds  energj-  per  stroke. 
Let  H.  P.  =  horse-power, 

X  =  number  of  strokes  per  minute. 
We  then  have 

n.P.  = (4) 

33,000 

2,950  X  30 


5.4  X  12  X  33.000 


3.27  inches  belt  width, 


33,000 


30Xir  X40X1T5 
=  say  3f  inches  belt  face  of  pulley  for  double  machine. 
If  these  machines  were  to  be  motor  driven,  the  'single  ma- 
chine would  require  at  least  a  3-horse- power  motor  and  the 
double  machine  from  5  to  TVo  horse -power  motor.  A  5-horse- 
power  motor  would  in  all  probability  be  all  right,  as  a  double 
machine  would  hardly  be  run  so  as  to  use  every  stroke.  It 
is  always  best,  however,  to  have  a  motor  that  is  a  little  larger 
than  is  required,  as  punching  is  very  severe  work  on  the 
motor,  especially  when  the  motor  is  geared  to  the  fly-wheel 
shaft  through  cut  spur  gears.  The  variation  in  speed  jars 
the  motor,  and  this  tells  on  the  windings,  etc.  The  variation 
of  the  speed  in  the  fly-wheel  has  less  effect  on  the  motor  if 
it  is  belted,  or  if  it  is  connected  to  the  machine  through  a 
slip  gear  or  a  friction  clutch. 

*     *     * 

The  chandeliers  and  fi.xtures  for  the  light  installation  in 
the  new  Pennsylvania  capitol,  which  have  caused  so  much 
comment  on  account  of  the  doubtful  manner  in  which  the 
state's  money  was  expended,  were  manufactured  by  a  com- 
pany  specially   formed  for  this  purpose.     The   company   dis- 
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^2.7  H.  P.  tor  a  single  machine,  or  2  X  2.7  =  5.4 
H.    P.    for   a    double   machine   with   both    sides 
running  continuous. 
A  machine  of  this  size  would  most  likely  be   run   with  a 
single  belt  which  would  be  considered  to  exert  a  pull  of  40 
pounds  per  inch  width  of  belt.     We  will  assume  a  diameter 
for  a  pulley,  and  figure  the  face  to  suit  the  required  horse- 
power. 

Let  D  ^=  the  diameter  of  the  pulley  in  inches — 20  inches, 
x  =  face  in  inches, 
n  =  175  R.  P.  M.  of  pulley, 

D  x-^        40  X  .r  X  )( 

H.P.  = X ,  and  transposing  we  get 

12  33,000 

a  P.  X  12  X  33.000 


Z»  X  IT  X  40  X  n 
2.7  X  12  X  33,000 


for  single  machine. 


(5) 


■=  2.45  inches  belt  width. 


20  X  T  X  40  X  17 
^=  say.  3  inches  belt  face  of  pulley  for  single  punch. 
For  a  double  punch  we  would  require  twice  the  power,  or, 
assuming  30  inches  diameter  for  the  pulley  and  substituting  in 
(5),  we  get 

0.4  X  12  X  33,000 

X  = 

X)  X  IT  X  40  X  n 


Figr.  10.    Double-ended  Punch. 

banded  when  the  installation  lyas  carried  out,  after  having,  it 
appears,  received  ?2, 000. 000  for  the  making  of  the  chandeliers 
and  fixtures  alone.  It  was  claimed  that  the  organization  of 
a  special  company  was  necessary  in  order  that  exclusive  at- 
tention might  be  given  to  the  work.  It  is  the  first  time  in 
our  experience  that  we  have  heard  of  a  newly  established 
firm  being  able  to  carry  out  work  requiring  exceedingly  high 
skill  and  expert  knowledge  better  than  a  long  established 
concern,  who  for  years  had  given  the  closest  attention  to  this 
class  of  work.  It  seems  as  if  the  time  had  come  when  im- 
perative need  presents  itself  for  the  legitimate  manufacturers 
and  producers  of  the  country  to  protest  against  such  proceed- 
ings, which  without  doubt  injure  them  in  two  ways:  first,  by 
depriving  them  of  their  legitimate  right  to  fair  competition, 
and  secondly  by  requiring  them  to  pay  that  tribute  which 
must  be  paid  in  order  to  satisfy  the  doubtful  interests  which 
are  connected  with  such  parasitical  business  "nterprlses. 
Whenever  somebody  gets  something  for  nothing,  somebody 
else  surely  foots  the  bill.  The  capitol  building  in  itself  cost 
less  than  14.000,000,  but  it  appears  that  when  fitted  up  ac- 
cording to  the  wishes  of  the  persons  responsible  for  the  build- 
ing, it  cost  between  $13,000,000  and  $14,000,000.  As  this  is 
not  one  single  case,  but  happens  quite  often  when  public  build- 
ings are  erected,  and  as  it  concerns  the  manufacturers  and 
producers  of  the  country  far  more  than  they  themselves  seem 
to  realize,  it  is  appropriate  to  call  attention  to  the  matter. 
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DESIGN  OF  THICK  CYLINDERS. 


WITH  SPECIAL  REFERENCE  TO  HYDRAULIC  PRESS 
CYLINDERS. 

T.  A.  MARSH.* 

A  phase  of  design  on  which 
there  are  but  few  available  data 
is  that  of  thick  cylinders  for 
pressures  above  one  thousand 
pounds  per  square  inch.  Com- 
paratively few  hydraulic  press 
cylinders  work  at  a  less  press- 
ure than  this,  and  designing 
must  be  done  very  carefully 
both  regarding  strength  and  dis- 
tribution of  the  metal. 

Lame's  formula  for  thick  cyl- 
inders in  its  usual  form  is 
rather  inconvenient  for  handling, 
so  the  writer  uses  the  following 
forms  of  the  same  formula,  ob- 
tained by  substitution: 


T 


(3) 


(4) 


(5) 


in  which: 

S  ^  Maximum  allowable  fiber  stress  per  square  inch, 
R  =  Outer  radius  of  cylinder,  in  inches, 
Thinner  radius  of  cylinder,  in  inches, 
P  ^=.  Working  pressure  of  liquid  within  cylinder, 
T^R  —  r  ^  thickness  of  cylinder,  in  inches. 
Form   (2)   of  this  equation  may  be  transposed  to  read 


R 


^. 


IS-P 

which  reads  "the  ratio  of  the  outer  radius  to  the  inner  radius 
is  equal  to  the  square  root  of  the  quotient  of  the  difference 
of  the  allowable  working  stress  and  the  working  pressure  Into 
the  sum  of  the  same."     By  allowing  these  last-named  quanti- 


RATIOS  OUTSIDE  RADII  TO  INSIDE  RADII,  THICK  OYLINDBES. 


Allowable 

Stress  of 

Metal  per 

square  inch 

Section. 

WORKING  PRESSURE  IN  CYLINDER,  POUNDS  PER  SQUARE 

INCH. 

1000 

150(1 

200O 

2500 

3000 

3500 

4000 

4500 

,1000 

5500 

6000 

C500 

7000 

3000 

1.733 
1.537 
1.414 
1.341 
1.291 
,     1.253 
1.224 
1.201 
1.183 

3500 

3  000 
1.733 
1.581 
1.483 
1.414 
1.363 
1.333 
1.391 
1.364 
1.343 
1.234 
1.309 
1.194 
1.183 

3000 

3.336 
1.915 
1.733 
1.613 
1,537 
1.464 
1.414 
1.374 
1.341 
1.314 
1.391 
1.271 
1.353 
1.335 
1.224 
1.313 
1.201 
1.193 
1.183 

3500 

3.449 
3.081 
1.871 
1.733 
1.633 
1.558 
1.500 
1.453 
1.414 
1.381 
1.354 
1.330 
1.306 
1.391 
1.274 
1.260 
1  247 
1.335 
1.334 
1.315 
1.306 
1.197 
1.189 
1.183 
1.177 
1.170 

4000 

3.645 
3.236 
3.000 
'1.844 
1.733 
1.647 
1.581 
1.527 
1.483 
1.446 
1.414 
1.386 
1  363 
1.341 
1.333 
1.306 
1.391 
1.377 
1.264 
1.253 
1.243 
1.333 
1.334 
1.316 

1.209 

1 

' 

4500 

3.838 
3.380 
2.121 
1.949 
1.825 
1.733 
1.658 
1.599 
1.548 
1.507 
1  473 
1.441 
1.414 
1.390 
1.369 
1.359 
1.333 
1.318 
1.303 
1.391 
1.379 
1.368 
1.258 
1.249 

5000 

3.000 
2.516 
3.336 
3.049 
1.914 
1.813 
1.7:33 
1.666 
1.613 
1.566 
1.527 
1.493 
1.464 
1.437 
1.414 
1.393 
1.374 
1  357 
1.341 
1.337 
1.314 
1.304 
1.291 

j 

5500 

3.162 
3.645 
3.345 
3.144 
3.000 
1.889 
1.803 
1.733 
1.673 
1.633 
1.581 
1.544 
1.511 
1.483 
1.457 
1.434 
1.414 
1.395 
1.378 
1.363 
1.348 
1.335 

6000 

3.316 
3.768 
3.449 
3.236 
3.081 
1.963 
1.871 
1.795 
1.733 
1.678 
1.633 
1.593 
1.558 
1.527 
1.500 
1.475 
1.453 
1.433 
1.414 
1.397 
1.381 

3.464 
3.886 
2  549 
2.323 
3.160 
3.035 
1.936 
1.856 
1.789 
1.733 
1.683 
1.640 
1.603 
I  570 
1  541 
1.514 
1.490 
1.469 
1.449 
1.431 

6500 

7000 

3.605 
3.000 
3.645 
3.408 
3  336 
3.104 
3.000 
1.915 
1  844 
1.784 
1.733 
1  687 
1.647 
1.613 
1.581 
1.5.53 
1.527 
1.504 
1.483 

7500 

3.741 
3.109 
3.738 
3.440 
3.309 
3.171 
3.061 
1.973 
1.897 
1.834 
1.779 
1  733 
1.690 
1.653 
1.620 
1.590 
1.563 
1.538 

8000 

3.872 

8500 

3.314 

9000 

3.838 

9500 

2.. 569 

10000 

3.380 

lOoOO 

3.336 

11000 

2.131 

11500 

3.037 

13000 

1.949 

12500 

1.878 

13000 

1.825 

13.500 

1.775 

14000 

1.733 

14500 

1.693 

15000 

1.658 

15.500 

1.637 

16000 

1.599 

(1) 


(3) 


Ihe  following  articles  on  the  strength  of  hTdraulic  cylinders  have 
previously  appeared  in  Machinery  :  Strength  ot  Hydraulic  Cylinders, 
May,  1806:  Strength  ot  Hydraulic  Cylinders,  July,  ISOfi  ;  Thick  Cylin- 
■O*;'^',  ^^ugust,   1896;   Thick   Cylinders,   September,   1905. 

t^ddress:  6542  Washington  Ave.,  Chicago,  111. 

I  Ihomas  A.  Marsh  was  bom  In  London.  England.  He  graduated 
rrom  Illinois  TJniversitv  in  1904.  During  vacations,  prior  to  gradu- 
ation, he  was  with  the  Western  Electric  Co.,  Chicago,  111.,  and  Allis- 
Chalmers  Co.,  Milwaukee,  Wis. ;  and  since  graduation  he  has  been  with 
the  Aultman  &  Taylor  Machinery  Company,  MansHeld,  Ohio;  Hydrau- 
lic Press  Mfg.  Co.,  Mt.  Gilead,  Ohio,  .ind  Green  Engineering  Co., 
^nicago.  111.,  with  which  concerns  he  has  held  positions  of  tracer, 
draftsman,  designer,  mechanical  engineer  and  inspector.  Mr.  Marsh 
•s  a  Junior  member  ot  the  American  Society  of  Mechanical  Engineers 
and  an  honorary  member  of  the  National  Association  of  Steam 
Engineers. 


ties  to  vary  over  a  considerable  range,  the  writer  has  prepared 
a  table  of  ratios  of  outer  to  inner  radii,  from  which  one  may, 
without  calculation,  determine  the  thickness  of  a  cylinder 
wall.  Careful  study  of  this  form  of  the  equation  reveals  that 
as  the  pressure  P  approaches  the  allowable  stress  8,  the  ratio 
R 

—  increases  very  rapidly;  it  becomes  infinite  when  the  pres- 
r 

sure  equalizes  the  allowable  stress,  and  becomes  an  imaginary 
quantity  when  the  pressure  is  greater  than  the  allowable 
stress.  In  practise,  this  means  that  for  each  metal  there  is  a 
limiting  pressure,  beyond  which  it  is  impossible  to  design  a 
safe  cylinder,  and  a  metal  of  higher  tensile  strength  must  be 
employed.  Further,  for  every  factor  there  is  a  pressure  point 
for  each  diameter  of  cylinder  beyond  which  it  is  economy  to 
resort  to  a  better  grade  of  material.    The  allowable  stress  is  a 
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figure  dependent  on  the  elastic  limit  of  the  material.  In 
hydraulic  cylinders  we  are  usually  sate  in  working  the  ma- 
terial up  to  fifty  per  cent  of  the  elastic  limit. 

In  designing  a  cylinder  to  give  a  certain  tonnage  it  is  well 
to  bear  in  mind  the  following  points: 

1.  With  a  fixed  pressure,  the  tonnage  increases  as  the 
square  of  the  diameter. 

2.  When  the  pressure  exceeds  2,500  pounds  per  square  inch, 
packings  become  leaky,  valves  do  not  hold,  and  pipe  fittings 
give  trouble:  for  these  reasons  it  is  advisable  to  keep  the  pres- 
sure below  this  point,  but  as  this  necessitates  a  larger  cylin- 
der, cost  often  prohibits. 

Suppose  a  cylinder  is  required  to  give  95  to  100  tons  pres- 
sure: 

An  11-inch  cylinder  working  at  2,000  pounds  gives  95  tons, 
a  10-inch  cylinder  working  at  2.500  pounds  gives  98  tons,  and 
a  9-inch  cylinder  working  at  3,000  pounds  gives  95  tons. 

For  calculation  let  us  take  the  10-inch  cylinder  working  at 
2,500  pounds,  and  let  our  material  be  cast  iron,  whose  allow- 
able stress  is  6,000  pounds  per  square  inch.  By  substituting  in 
formula    (5) 


r..{4 


6000  +  2.i00 


1 


I  6000  -  2.500         / 
T  =  thickness  of  cylinder  waU,  2.79  inches. 
Reference    to    the   table   of   ratios    under   column    of    2,500 
pounds  pressure  and  on  the  line  of  six  thousand  pounds  allow- 
able stress,  gives  the  ratio  1.558. 

It  is  well  to  leave  more  metal  in  the  bottom  of  a  hydraulic 
cylinder  than  the  design  would  seem  to  require,  for  the  reason 


end  of  the  ram.  Fig.  2;  U  packing  in  a  chamber  in  the  neck 
of  the  cylinder,  Fig.  3;  and  U  packing  on  the  end  of  the  ram, 
Fig.  4.  The  U  packing  with  the  removable  follower  seems  to 
be  the  most  mechanical  and  gives  very  excellent  results  under 
any  pressures.  There  is  much  contention  among  the  com- 
peting press  builders  regarding  the  best  style  of  packing,  but 
the  writer's  observation  has  been,  that  with  good  workman- 
ship and  a  good  packing,  there  is  little  choice  as  to  efficiency, 
the  main  point  being  accessibility  for  repacking. 

INVESTIGATION  OF  SMOKE-CONSUMING 
DEVICES. 

The  common  council  of  Syracuse  having  passed  an  ordinance 
for  the  prevention  of  smoke,  the  chamber  of  commerce  of 
that  city  has  started  an  investigation  of  smoke-consuming  de- 
vices with  the  idea  of  recommending  to  its  manufacturers  and 
merchants  who  come  under  the  provisions  of  the  ordinance, 
the  best  and  cheapest  means  of  preventing  the  issuance  of 
smoke  from  their  chimneys.  The  technical  talent  of  this  com- 
mittee is  rather  remarkable,  the  committee  being  made  up  as 
follows:  John  A.  Mathews,  chairman,  of  the  Crucible  Steel 
Company  of  America;  William  Kent,  Syracuse  University; 
John  H.  Barr,  of  the  Smith  Premier  Typewriter  Company; 
John  E.  Sweet,  president  of  the  Straight  Line  Engine  Com- 
pany; J.  D.  Pennock,  of  the  Solvay  Process  Company;  W.  H. 
Blauvelt,  managing  engineer  of  the  Semet  Solvay  Company, 
and  C.  A.  Chase,  president  of  the  Syracuse  Chilled  Plow  Com- 
pany.    This  committee  intends  to  make  a  thorough  study  of 
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Fig.  4. 


that  a  hole  of  some  size  must  be  cored  in  the  bottom  to  permit 
the  entrance  of  a  boring  bar  when  finishing  the  cylinder,  and 
when  this  hole  is  subsequently  tapped  and  plugged  it  will  be 
found  a  fertile  source  of  trouble. 

Flanged  cylinders.  Figs.  1,  2.  3,  and  4,  are  the  type  usually 
employed  in  hydraulic  press  work,  and  in  addition  to  with- 
standing bursting  pressure,  they  must  withstand  the  beam 
load  on  the  flanges.  The  frequent  point  of  failure  is  at  the 
junction  between  the  flange  and  the  cylinder.  This  section  is 
usually  further  endangered  as  the  internal  stresses  set  up  by 
the  cooling  of  the  casting  are  severe,  and  the  metal  usually 
'"draws"  away  because  of  the  more  rapid  cooling  of  the  flange. 
For  this  reason,  care  should  be  taken  to  avoid  having  thin 
portions  leading  abruptly  from  thick  portions. 

Patterns  should  be  parted  just  above  the  flange,  and  all 
cylinders  should  be  cast  with  open  end  up  so  that  the  dirt  in 
the  iron  will  accumulate  at  the  top  of  the  casting  where  it 
can  do  little  harm.  On  short  cylinders,  the  sprues  should 
come  off  from  the  flange  and  upper  edge  of  the  cylinder.  On 
long  cylinders  it  is  necessary  to  have  sprues  further  down, 
and  it  is  not  infrequent  that  the  spongj'  spots  where  the  sprues 
have  been  removed  have  to  he  plugged. 

Porous  castings  may  be  treated  in  several  ways:  A  strong 
sal-ammoniac  solution  is  a  very  common  treatment,  as  is  also 
common  salt.  Starch  or  wood  pulp  left  under  pressure  will 
sometimes  prove  effective. 

The  common  forms  of  hydraulic  packings  are:  V  pack- 
ing with  a   removable  follower.  Fig.  1;    cup   packing  on  the 


smoke  consuming  devices,  and  Its  report  should  be  of  the 
greatest  value  to  merchants  and  manufacturers  not  only  In 
Syracuse,  but  throughout  the  rest  of  the  country. 
*  *  * 
There  is  at  the  present  time  a  considerable  movement  on 
this  continent  toward  the  recognition  of  the  necessity  and 
utility  of  a  system  of  Internal  waterways,  which  would  be  if 
such  a  character  as  to  accommodate  modern  shipping  re- 
quirements. In  the  United  States  there  has  been  some  agita- 
tion for  a  waterway  from  the  Great  Lakes  to  the  Gulf,  effected 
by  deepening  and  widening  the  Chicago  drainage  canal  as 
well  as  deepening  the  channel  in  the  Mississippi  River.  The 
Canadian  Government  is  making  estimates  for  what  is  called 
the  Georgian  Bay  Ship  Canal  from  Lake  Huron  to  Moatv--iil. 
■With  the  enormous  progress  of  our  railroad  building  we  have 
overlooked  the  utility  of  internal  waterwaj'S  to  a  greater  ex- 
tent than  has  been  done  in  Europe,  where  railway  and  canal 
building  in  many  cases  has  been  carried  on,  so  to  say,  simul- 
taneously. In  many  cases  low  freight  rates  are  fiir  mor'.'  im- 
portant than  high  speed,  and  internal  waterways  are  a  neces- 
sary adjunct  for  the  full  industrial  development  of  any  coun- 
try consisting  of  such  a  great  continent  as  does  the  United 
States.  It  does  not  even  seem  to  be  a  very  radical  statement 
to  say  that  a  deep  waterway  from  the  Lakes  to  the  Gulf  would 
confer  upon  this  country  a  greater  impetus  to  industrial  de- 
velopment, and  be  a  greater  cause  of  general  prosperity,  than 
will  the  Panama  Canal,  and  at  an  expense  of  probably  only 
one-half  or  one-third  of  that  of  the  latter  waterway. 
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AUTOGENOUS  WELDING.* 


THE  OXY-ACBTYLENE  PROCESS  OF  UNITING  METALS. 
The  Worcester  Pressed  Steel  Company,  Worcester,  Mass., 
has  just  installed  a  plant  for  autogenous  welding  with  the 
oxy-acetylene  blowpipe  flame.  This  is  the  only  welding  plant 
of  its  kind  in  Worcester  and  the  second  in  this  country.  The 
company  quickly  appreciated  the  practical  value  of  adding 
this  welding  process  to  its  equipment  for  the  manufacture  of 
high-class  pressed  steel  parts  for  automobiles,  bicycles  and 
many  special  designs  in  deep  drawing  and  cold  forging,  requir- 
ing skilled  mechanics  and  the  best  machinery. 


Fig.  1.    Oxy-acetylene  Blow-pipe. 

In  this  welding  process,  oxygen  and  acetylene  are  employed 
in  a  blowpipe  flame  for  obtaining  the  required  heat.  Each  gas 
is  generated  in  a  separate  apparatus  and  conveyed  through 
separate  pipes  to  the  blowpipe.  The  distinctive  feature  which 
has  done  the  most  to  make  this  welding  pi-ocess  of  wide  com- 
mercial value  is  the  introduction  of  a  means  for  producing 
oxygen.  By  combining  a  chemical  product,  known  as  "epur- 
ite,"  with  water,  chemically  pure  oxygen  is  as  easily  obtained 
as,  in  uniting  calcium  carbide  and  water,  acetylene  is  liber- 
ated, the  chemical  reaction  in  each  case  being  analogous. 
Epurite  is  composed  of  chloride  of  lime,  sulphate  of  copper 
and  sulphate  of  iron.  The  sulphate  of  copper  is  pulverized  and 
mixed  dry  with  the  chloride  of  lime.     In  making  oxygen,  50 


the  oxygen,  liberated,  passes  from  the  generator  through  the 
scrubber  and  a  water-sealed  trap  into  the  gasometer;  from 
the  gasometer,  the  oxygen  is  compressed  to  10  atmospheres 
(147)  pounds,  with  an  air  compressor,  into  a  pressure  storage 
tank.  It  is  then  conducted  through  %-inch  copper  piping, 
from  which  branches  of  14,-inch  copper  piping  lead  to  the  blow- 
pipe connections.  Reducing  valves  are  arranged  so  the  oper- 
ator can  vary  the  pressure  of  the  gas  at  the  blowpipe  at  will. 
Each  blowpipe  is  supplied  with  twenty-two  different  sized  noz- 
zles so  the  size  and  power  of  the  flame  can  be  varied  according 
to  the  thickness  of  the  metal  to  be  welded. 

The  acetylene  generator  is  of  the  water-feed  type,  composed 
of  a  cylindrical  shaped  tank,  which  serves  as  a  gasometer  and 
regulator,  connected  by  three  water  supply  pipes  to  three  car- 
bide receptacles  or  trays,  half  cylindrical  in  shape,  each  con- 
taining six  compartments.  Each  tray  holds  about  12  pounds 
of  lump  carbide.  The  acetylene  is  used  under  practically  a 
uniform  pressure  varying  from  2.2  to  3  pounds.  The  pressure 
is  obtained  and  maintained  by  two  water  levels  in  the  gaso- 
meter, employing  as  a  means  the  principle  of  the  well-known 


pig.  2.    steel  Boiler  Tubes  Welded  in. 

pounds  of  this  dry  mixture  are  dissolved  in  warm  water.  To 
this  solution  is  added  a  solution  of  about  7  pounds  of  sulphate 
of  iron  dissolved  in  one  gallon  of  water. 

The  oxygen  generating  apparatus  consists  of  two  lead-lined 
generating  chambers  arranged  with  a  scrubber  and  settling 
chamber  between.  In  making  oxygen,  one  generator  is  filled 
with  the  required  amount  of  lukewarm  water  to  which  one 
chemical  charge  is  added.  While  this  solution  is  being  stirred 
with  an  agitator  operated  by  a  crank  provided  for  the  purpose, 
a  solution  of  iion  sulphate  and  water  is  added  which  acts  as  a 
catalyzer.  In  the  following  chemical  reaction, 
6  Fe,SO,Aq  +  7  CaOCLAq  +  CuSO^Aq  =  2  Fe,3  SO^Aq  -f 

CuSO.Aq  +  Fe,Cl,  +  7  CaCl,  +  3  CaSO,  +  7  0, 


/y/<r////y/-/?ji.  'f/ 


Fig.  3.    Welded  Cast  Iron  AutomobUe  G 


water  column,  which  automatically  governs  the  supply  and 
pressure  of  the  gas.  Any  pressure  in  excess  of  3  pounds 
escapes  through  a  vent  or  blow-off  outside  the  generator  build- 
ing. From  the  regulator  and  gasometer,  the  acetylene  is  con- 
veyed through  a  1-inch  main  pipe  with  one  %-inch  branch  lead- 
ing to  each  blowpipe  connection. 

A  feature  of  this  acetylene  apparatus  is  a  "safety  valve" 
located  between  the  blowpipe  connections  and  the  acetylene 
gasometer.  This  consists  of  a  1-lnch  pipe  leading  into,  and 
two  1-inch  pipes  leading  out  from  a  rectangular  metal  chamber. 


•  See  Machinery,  Engineering  Edition,    May,    1906,    page   469,    and 
September,  I'JOG,  page  li". 


AfWH'/ze"'/.  ^' !' 


Fig.  4.    Welded  Cranlc-shaft  Forgings. 

The  inlet  pipe  connects  with  the  gasometer.  One  outlet  con- 
veys the  acetylene  to  the  blowpipes,  the  other  vents  to  the  out- 
side air.  The  inlet  and  outlets  are  separated  by  a  water- 
sealed  trap  which  prevents  any  possibility  of  ignition  reaching 
the  generator  and  gasometer  by  burning  back  through  the 
blowpipe  supply  pipes. 
The  blowpipe  is  of  brass  construction  specially  designed  on 
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the  injector  principle  and  carefully  proportioned  for  its  in- 
tended purpose.  It  is  about  24  inches  long  and  weighs  2 
pounds.  It  is  provided  with  two  inlets  which  remain  entirely 
separate  practically  the  entire  length  of  the  blowpipe  and 
enter  a  mixing  chamber  with  a  common  outlet  at  the  point  of 
combustion.  Acetylene  (C..H:)  is  a  hydro-carbon  colorless  gas 
of  an  ethereal  odor,  when  perfectly  pure,  but  as  ordinarily 
obtained,  is  distinctly  offensive  to  the  smell.  It  is  also  an 
endothermic  (heat-absorbing)  gas  nearly  as  heavy  as  air,  hav- 
ing a  density  of  0.92  of  air.  It  is  obtained  by  bringing  calcium 
carbide  (CaC.)  in  contact  with  water.  The  final  chemical 
reaction  is  indicated  by  CaC,  +  2  H,0  =  C^H,  +  Ca(OH),.  As 
acetylene  is  so  rich  in  carbon — containing  92.3  per  cent — it  is 
possible,  when  mixed  with  air  in  a  Bunsen  burner,  to  obtain 
3100  deg.  F.,  and  when  combined  with  oxygen,  6300  deg.  F.  is 
produced,  which  is  the  hottest  flame  known  as  a  product  of 
combustion,  and  nearly  equals  the  electric  arc.  This  is  about 
1200  degrees  higher  than  the  oxy-hydrogen  blowpipe  fiame. 

In  lighting  the  blowpipe,  the  acetylene  is  first  turned  on 
full;  then  the  oxygen  is  added  until  the  flame  is  only  a  single 
cone.  At  the  apex  of  this  cone  is  a  temperature  of  6300  deg.  F. 
In  welding,  this  point  is  held  from  Yg  to  %  inch  distant  from 
the  metal  to  be  welded.  Too  much  acetylene  produces  two 
cones  and  a  white  color;  an  excess  of  oxygen  is  indicated  by 
the  flame  assuming  a  violet  tint. 

Theoretically,  2i2  volumes  of  oxygen  are  required  for  com- 
plete combustion  of  1  volume  of  acetylene.  Practically,  how- 
ever, with  the  oxy-acetylene  blowpipe  the  best  welding  results 
are  obtained  with  1,7  volumes  of  oxygen  to  1  volume  of  acety- 
lene. The  acetylene  is,  therefore,  not  completely  burned  with 
the  blowpipe,  according  to  the  reaction  (1) : 

2  C.H,  (4  vol.)   +5  0,  (10  vol.)  =  4  CO,  +  2  H,0, 
but  it  is  incompletely  burned  according  to  the  reaction  (2) : 

C,Hj  (2  vol.)  +  O,  (2  vol.)  =  2C0  +  H,. 
This  is  understood  when  we  consider  that  at  the  intense  heat 
produced  by  this  combustion,  the  water  and  carbon-dioxide 
formed  by  reaction  (1)  are  completely  dissociated.  To  this 
last  fact  is  chiefly  due  the  success  of  the  oxy-acetylene  flame 
as  a  welding  agent.  To  establish  the  proper  conditions  for 
autogenously  welding  two  metals  it  is  necessary  to  bring  them 
to  their  melting  point  without  oxidizing  or  carbureting.  As 
shown  by  the  formula,  this  flame  consists  largely  of  carbon- 
monoxide,  which  is  being  converted  at  its  extremity  into  car- 


Fig.  5.    "Welding  3-8  inch  Steel 
Tanks. 

bon  dioxide.  This,  with  the  hydrogen,  forms  a  relatively  cool 
jacket  which  protects  the  molten  metal  and  the  inner  cone 
from  loss  of  heat. 

At  the  moment  of  initial  combustion,  when  the  acetylene  is 
decomposed  into  elements  of  carbon  and  hydrogen,  about  300 
B.  T.  U.  per  cubic  foot  of  the  gas  are  generated.  The  total 
heat,  however,  generated  per  cubic  foot  of  acetylene  is  about 
1500  B.  T.  U.,  which,  aside  from  the  initial  decomposition,  is 
furnished  mainly  by  the  combustion  in  oxygen  of  the  carbon 
into  carbon  dioxide  and  in  lesser  degree  by  the  combustion  of 
hydrogen  into  water  vapor.  Pure  acetylene  at  a  pressure  of 
less  than  30  pounds,  even  when  passed  through  pipes  at  white 
heat,  is  perfectly  safe,  but  when  mixed  with  oxygen  (or  air) 
is  dangerous.  An  explosive  gas  mixture  enclosed  in  a  pipe, 
does  not  inflame  at  once  throughout  the  entire  pipe  but  from 
one  end  of  the  pipe,  ignition  travels  at  a  certain  speed,  which 
increases  as  the  square  of  the  pipe  section:  therefore,  to  render 


safe  the  use  of  oxygen  and  acetylene  in  the  blowpipe  flame,  the 
gas  mixture  is  given  a  speed  greater  than  the  rate  of  propaga- 
tion of  the  flame. 

No  flux  or  molds  are  required  to  weld  metals  such  as  iron, 
steel,  and  copper,  but  for  alloys,  viz.,  brass,  bronze,  etc.,  a 
little  borax  or  boracic  acid,  moistened  with  water,  is  used 
simply  to  prevent  the  volatilized  zinc  from  being  deposited  on 
the  joint  and  destroying  the  weld.  This  process  welds  by 
fusion,  forming  a  perfect  metallic  union  of  the  parts,  which  is 
imperceptible  after  finishing.  It  is  not  brazing.  The  Worces- 
ter Pressed  Steel  Co.  employs  it  in  place  of  riveting  and  solder- 
ing, and  for  other  forms  of  metal  construction  not  heretofore 
possible.  Two  sheets  of  metal  may  be  welded  by  placing  their 
edges  in  contact  and  following  along  the  seam  with  a  blow- 
pipe. Tanks  of  almost  any  shape  may  be  made  by  forming 
the  body  and  ends  separately  and,  in  assembling,  tracing  the 
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Fig.  8.    Heavy  Welded  Steel  Tank. 


seams  (joints  butt  and  flush)  with  a  blowpipe.  To  insure 
strength,  the  joint  is  slightly  "overloaded"  by  melting  a  wire 
or  rod  of  same  material  as  metal  to  be  welded,  at  the  same 
time  the  edges  are  fused.  The  unfinished  joint  is  stronger 
than  the  body  of  the  metal,  and  the  finished  joint  is  practically 
the  same. 

Any  shape  hole  can  be  easily  cut  in  steel  plates  up  to  6 
inches  thickness,  as  with  the  blowpipe  the  operator  can  accom- 
plish cutting  feats  impossible  with  a  saw.  In  cutting,  the 
flame  is  proportionately  elongated  by  pressure  to  penetrate  to 
the  bottom  of  the  cut.  The  intense  heat  is  so  localized  that 
the  kerf  is  practically  the  same  as  if  a  saw  were  used. 

Not  only  is  this  process  adapted  for  making  tanks,  boilers, 
tubing,  cylinders,  pipe  joints  and  angles,  and  for  replacing 
brazing  and  riveting  in  many  instances,  but  it  effectively  welds 
cast  iron.  In  the  foundry,  this  apparatus  saves  defective  cast- 
ings in  iron,  steel,  brass,  copper,  etc.,  for  the  blowholes  can  be 
readily  filled  and  broken  castings  welded  as  strongly  as  new. 
In  repair  work  it  is  especially  valuable,  and  many  expensive 
castings,  forgings  and  machined  parts  may  be  saved  from  the 
junk  pile  by  an  hour's  use  of  this  blowpipe. 

An  operator  of  average  ability  can  weld  steel  or  copper 
sheets  at  the  rate  and  cost  for  gas  approximately  as  follows: 

Cost 

per  inch. 

0,035  inch  (about  1/32  inch),  2S8  inches  per  hour,  $0.0031 

0.062  inch  (about  1/16  inch),  200  inches  per  hour,     0.0065 

0.125  inch   (about  1/S     inch),  120  inches  per  hour,     0.016 

0.377  inch   (about  3/8    inch),     60  inches  per  hour,     0.075 

Metals    Vi    inch   and    less    in   thickness   can    ordinarily   be 

welded  cheaper  than  riveted.    Steel  and  copper  tanks  for  high 

and   low   pressure   of  almost   any   dimensions,   are   effectively 

welded   in   place  of   riveting;    broken   steel   shafts   and   other 

forgings  are  repaired,  cast  iron  welded  with  copper  or  steel 

and  blowholes  and   similar  defects  In  castings   and   forgings 

made  good. 

The  company  has  accomplished  some  difficult  autogenous 
welding  with  aluminum,  practically  overcoming  the  trouble 
from  the  oxide  which  forms  on  the  surface  of  aluminum  when 
exposed  to  the  atmosphere.  Although  aluminum  melts  at  a 
comparatively  low  temperature  (1200  deg.  F.),  it  rapidly  con- 
ducts and  absorbs  heat,  and  requires  a  comparatively  high 
local  heat  to  obtain  the  best  results. 
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WORKS  OF  THE  LANDIS  TOOL  CO. 

H.  F.  NOTES." 

One  of  the  younger  machine  tool  manufacturing  establish- 
ments which  has  grown  rapidly  within  the  past  few  years,  is 
that  of  the  Landis  Tool  Co.,  "Waynesboro,  Pa.,  the  largest 
exclusive  manufacturers  of  wet-grinding  machinery  in  this 
country.     This  firm  manufactures  at   present   only  cylindrical 


of  about  10,000  square  feet.  About  2,000  square  feet  has  been 
added  to  the  foundry,  and  a  separate  building  erected  for  the 
cleaning  of  castings  and  storage  of  the  smaller  castings,  the 
larger  ones  being  stored  out-of-doors,  in  the  yards.  The  power 
plant  has  been  rebuilt  entirely,  as  formerly  most  of  the  power 
consumed  was  obtained  from  the  city. 

Shipping   facilities   are   afforded   by   direct  connection    with 


i^.  1.    General  Vie-w  of  Landla  Tool  Co.'s  Shops,  Waynesboro,  Pa. 


grinding  machines,  ranging  in  sizes  from  10  x  20-inch  to 
30  X  198-inch,  and  including  about  fifty  different  types;  it 
employs  over  450  men,  the  number  of  employes  having  more 
than  doubled  within  the  past  three  years.  The  illustration. 
Fig.  1,  shows  a  general  view  of  the  plant,  taken  from 
behind  the  works.     Fig.  2  is  a  ground  plan  of  the  property, 


both  the  Western  Maryland  R.  R.  and  the  Cumberland  Valley 
R.  R.  Standard  gage  tracks  are  laid  to  both  machine  shops, 
to  the  power  plant  and  to  the  foundry,  and  in  addition  are  so 
arranged  as  to  cover  a  good  portion  of  the  yards  used  for 
storage  purposes.  A  locomotive  crane  is  used  for  transferring 
heavy  work  from  one  point  to  another.    In  addition,  a  narrow 
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Fig.  2.    Plan  Of  Landis  Tool  Co.'s  Property,  "WTaynesbo 


and  the  remaining  photographs  are  views  taken  in  the  differ- 
ent departments. 

Several  buildings  and  a  good  deal  of  machinery  have  been 
added  within  the  last  two  years.  The  older  machine  shop, 
which  was  originally  separated  from  the  oflBce  building  by 
about  60  feet,  has  been  connected  with  it,  and  an  addition 
also  put  on  the  other  end,  making  an  increase  in  floor  space 

•  .\dtlross  :    Wa.vnesboro,  Pa. 


gage  road  connects  the  foundry,  casting  cleaning  building,  pat- 
tern-storage house  and  yards,  for  handling  lighter  materials. 

The  boiler  plant  comprises  three  150  H.P.  boilers,  generating 
steam  at  12.5  pounds  pressure.  A  feature  of  the  arrangement 
of  these  boilers  is  the  high  firebox,  about  5  feet  being  allowed 
over  the  grate  surface,  it  being  Jlr.  Landis'  belief  that  better 
combustion  and  greater  efficiency  is  to  be  obtained  by  this  con- 
struction, and  the  results  seem  to  bear  out  this  theory. 
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Power  IS  obtained  from  two  300-H.P.  direct-connected  en- 
gines, coupled  with  two  200-K.W.  generators,  220  volts,  direct- 
current.  The  plant  is  operated  in  divisions  of  25  to  50  H  P 
each  comprising  a  line-shaft  driven  by  a  suitable  size  motor' 
according  to  the  requirements  of  the  various  departments. 
I  he  larger  machines  are  operated  by  individual  motors 

The  buildings  are  heated  throughout  by  the  Sturtevant  svs- 
tem  of  forced  hot  air  circulation,  exhaust  steam  being  chieflv 
used  for  heating  the  air. 

The  foundry  is  of  about  12.000  square  feet  iloor  space  the 
building  being  of  brick  and  steel  construction.  The  core-room 
and  ovens  are  arranged  at  the  northwest  end  of  the  building 
The  photograph.  Fig.  3,  was  taken  from  this  end  of  the  build- 
ing, and  gives  an  interior  view  taken  just  as  the  foundrvmen 
were  beginning  to  pour,  and  shows  at  the  right  a  stream  of 
metal  issuing  from  the  cupola.  An  electric  crane  of  15  tons 
capacity  and  30-foot  span  covers  the  entire  west  side  of  the 
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machines  gradually  moving  along  toward  the  other  end  as  they 
go  through  the  successive  steps  of  assembling  and  packing 

The  gallery  above  is  divided  off  at  one  end  for  the  tool-room 
and  the  other  end  is  devoted  to  automatic  screw  machines' 
gear  cutters  and  thread  millers.  Xext  to  the  offices  is  a  room 
devoted  to  experimental  work. 


IlfPll 


Fig.  3.    Foundry,  lAndis  Tool  Co.'s  Shops. 


Fig.  4.    Outside  View  of  Foundry, 
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accurac.^  of  form  is  required,  such  as  beds,  as  long  as  possible 
Fig.  4  shows  a  lot  of  about  100  beds  left  out  to  season 

to  an  ToneT"  "  '.°"  '°  '"°  ''°"''  '°™'°^  ''''  '^-^  P^--*^ 
eet    Each^!       ^°^    f  '''  ''  ''''■  '^"'^  ''''  °'''''  l-5«  "y  100 

ot^O    Z  /  """""""^  ^°  '''''""  "^°^'  '^acb  crane  being 

of  0  tons  capacity.  The  first  floor  of  shop  Xo.  1  is  devoted  on 
he  -1e  under  the  gallery  to  lighter  lathe  work,  milling   drill 

crapine  anT  ^°^-  J^'  ''^''  '''"'''  ^^^  —   ^  "-<!  f*"" 

nearer  thr.o  ?r""  '°"'^'°^''  ''''  '''^^'^"  -^-"S  done 
nearer  the  southern  part  of  the  building,  and  the  parts  an.? 


Fig.  V.    Grinding  Department, 

The  first  floor  of  shop  No.  2  is  used  for  heavv  work,  the 
Planers  being  located  in  a  longitudinal  line  in  the  middle  of 
the  room,  at  the  edge  of  the  space  covered  bv  the  crane  leav- 
ing the  main  part  of  the  floor  beneath  clear  for  heavv  parts  of 
machines  in  process  of  construction.  Beneath  the  gallery  are 
located  heavy  lathes  and  turret  lathes,  and  a  vertical  boring 
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mill,  and  along  the  wall  on  the  other  side  of  the  clear  space 
are  several  radial  drills  and  a  floor-plate  boring  mill. 

This  floor  is  illustrated  in  two  views,  Figs.  5  and  6.  In  the 
gallery  of  this  building  is  the  vise  department  arranged  for 
fitting  up  and  assembling  smaller  mechanisms  and  parts  of 
machines. 


Fig.  10.    Viae  Department. 

Another  building  about  40  x  160  feet  is  used  for  the  painting, 
the  blacksmith  shop,  and  steel  stoclt-room,  and  the  room  under 
the  offices  is  fitted  up  tor  storage  of  finished  stock. 

One  of  the  manufacturing  methods  worthy  of  note  in  this 
shop  is  the  method  of  planing.  All  beds,  swivel-plates,  and 
carriages  are  roughed  out  on  one  set  of  planers,  and  finished 


on  another  set,  the  latter  being  always  kept  in  perfect  align- 
ment and  used  only  for  finishing.  While  this  practise  necessi- 
tates additional  handling,  it  has  been  found  that  the  saving  of 
time  required  in  scraping  to  proof-plates  is  so  much  decreased 
as  to  offset  the  additional  handling  many  times.  It  was  found 
that  when  the  same  planer  was  used  tor  both  roughing  and 
finishing,  it  was  subjected  to  such  severe  strains  that  it  was 
impossible  to  keep  it  in  good  condition. 

As  is  natural  in  a  shop  manufacturing  grinders,  everything 
is  machine  ground,  both  internally  and  externally,  where  there 
is  any  advantage  to  be  gained,  either  in  time,  accuracy  or 
finish.  All  bushings  are  internally  ground,  most  drums  are 
finished  by  grinding,  and  some  cast  iron  drums  are  finished 
from  the  rough.  The  most  novel  and  extensive  application  of 
grinding  is  found  in  the  handling  of  pulleys.  These  are  prac- 
tically all  crowned  and  finished  on  the  grinder,  two  and  some- 
times three  machines  being  utilized  for  this  work  most  of  the 


Fig.  12.    Lining-up  the  Tail-stock. 

time.  Both  single  and  cone  pulleys  are  finished  in  this  man- 
ner, some  of  the  former  with  faces  as  wide  as  i%  inches.  All 
are  finished  with  a  radial  crown  from  1/16  to  %  inch  larger 
in  diameter  at  the  center  than  at  the  edge  of  the  crown,  accord- 
ing to  the  width  of  the  face,  the  faces  having  been  previously 
rough-turned  to  within  1/64  inch  of  the  required  size. 

This  grinding  is  accomplished  by  using  a  wheel  with  a  width 
slightly  greater  than  the  face  of  the  pulley,  and  sinking 
straight  in  without  any  traverse  of  the  wheel  with  relation  to 
the  work.  The  wheel  is  previously  given  a  concave  face  of  a 
radius  suitable  for  the  pulley  to  be  crowned,  by  means  of  a 
radial  truing  device  which  is  in  position  on  the  machine  in 
the  photograph,  Fig.  8.  This  device  comprises  simply  an  open 
box-shaped  base,  fastened  to  the  swivel  table  of  the  grinder, 
and  provided  with  a  number  of  holes  located  about  2  inches 
apart.    Pivoted  upon  this  base  is  a  long  arm  also  provided  with 
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a  number  of  holes,  and  having  a  diamond  set  at  one  end.  By 
changing  the  location  of  the  pivoting  point,  any  suitable  radius 
may  be  obtained. 

The  following  figures  on  this  work,  taken  without  any  spe- 
cial preparation,  and  representing  average  results,  will  be 
found  interesting  to  compare  with  lathe  work.  A  pulley  11 
inches  diameter,  4^4  inches  face,  about  Vs  inch  crown,  roughed 
out  to  within  1/64  inch  of  the  required  size,  was  ground  in 
eight  minutes,  exclusive  of  the  time  of  putting  on  mandrel. 
The  work  surface  speed  was  about  5  feet,  and  the  wheel  speed 
about  5.000  feet  per  minute.  While  this  operation  required 
considerable  power  behind  the  machine,  it  was  not  very  much 
more  than  that  required  for  crowning  on  the  lathe  with  a 
wide-faced  tool,  and  the  saving  in  time  more  than  pays  for  the 
little  extra  power  consumed.  Another  pulley  IS  inches  diam- 
eter by  3  inches  face  was  ground  in  7  minutes.  A  cone 
pulley  of  three  steps,  17%,  16  3-16,  and  15  inches  diameters, 
all  3%  inches  face,  was  ground  complete  in  20  minutes. 

In  all  these  cases  the  work  was  finished  on  the  grinder  in 
the  time  indicated  with  a  finish  plenty  good  enough  for  the 
purposes  of  a  pulley. 

In  some  experimental  work  done  here  recently  results  were 
obtained  which  would  call  for  considerable  effort  on  the  part 
of  the  lathe  to  compete  in  the  way  of  roughing  out  stock. 
Some  cast  iron  drums  3%  inches  diameter  by  19Vi  inches 
long,  were  rough  ground,  Ys  inch  being  removed  in  two  cuts, 
once  up  and  back,  depth  of  cut  1/32  inch,  on  an  average  of  3 
minutes  each.  This  is  equivalent  to  a  reduction  of  about  4 
cubic  inches  of  metal  per  minute,  and  was  exceeded  in  some 
cases. 

Thus  it  is  plain  that  the  growth  of  the  grinding  idea  has 
included  work  that  only  a  few  years  ago  would  have  been 
regarded  as  purely  a  lathe  operation  in  all  machine  shops. 
The  old  idea  that  grinding  was  to  be  regarded  as  a  finishing 
operation,  to  be  used  only  where  great  precision  was  required, 
was  exploded  some  years  ago.  but  it  takes  a  long  time  for  the 
idea  to  become  generally  accepted.  The  natural  improvement 
in  grinding  machinery  will  likely  make  these  machines  still 
more  formidable  competitors  of  other  machine  tools,  as  time 
passes.  «    «    * 

CAST  THREAD  FITTINGS. 
In  a  paper  read  at  the  annual  convention  of  the  American 
Foundrymen's  Association  held  at  Philadelphia,  Pa.,  in  May, 
Jlr.  Henry  B.  Cutter,  of  Seneca  Falls.  X.  Y.,  stated  that  the 
principle  and  method  of  making  gray  iron  castings  with 
threads  cast  in  them  was  developed  by  George  Cowing,  of 
Cleveland,  Ohio,  about  1878.  The  development  of  such  cast- 
ings was  coincident  with  that  of  the  pump  industry,  in  which 
Cowing  &  Co.,  Seneca  Falls,  N.  Y.,  were  leading  factors.  This 
company  employed  the  method  of  casting  the  threads  on 
parts  which  had  to  be  screwed  together,  until  the  practical 
abandonment  of  the  business.  Since  the  organization  of  the 
Cast  Thread  Fitting  and  Foundry  Co.,  the  idea  has  been  car- 
ried to  a  much  higher  development.  Recent  tests  made  with 
cast  thread  fittings  screwed  together  with  wrought  iron  pipe 
having  standard  cut  threads  showed  no  indication  of  leak 
under  a  pressure  of  900  pounds  to  the  square  inch,  although 
nothing  else  than  lubricating  oil  was  used  on  the  threads  in 
screwing  them  together.  The  method  pursued  in  making 
these  fittings  does  not  involve  the  use  of  chills  as  has  been 
erroneously  asserted,  but  does  require  the  use  of  seamless 
sand  cores  formed  without  fin  or  rib  as  inevitably  would  be 
the  case  if  made  in  sections  in  a  cored  box.  The  threads  of 
these  seamless  cores  are  formed  in  sand  by  special  devices, 
which  cut  a  thread  in  the  sand.  The  dies  of  the  thread 
forming  device  are  made  of  high  grade  steel  and  wear 
very  slowly.  When  once  made  to  standard  gage,  they  produce 
thousands  of  seamless  thread  cores  without  appreciable  varia- 
tion in  pitch  or  size,  and  perfectly  round.  These  seamless 
thread  cores  are  then  joined  with  the  ordinary  plain  or  body 
cores  by  arbors,  and  are  placed  in  the  mold  the  same  as  ordi- 
nary cores.  Special  iron  mixtures  and  fine  sand  are  employed 
to  produce  a  clean,  sharp  thread  in  the  castings.  This  system 
has  been  developed  so  that  the  threads  and  castings  which 
come  at  opposite  ends  of  the  fittings  will  be  In  perfect  align- 
ment. 


INDICATING  FINISHED  SURFACES. 

C.  T. 

The  accompanying  line  cut  shows  a  simple  and  con- 
venient system  of  finishing  marks  which  has  been  in  use  for 
several  years.  It  will  be  noticed  that  the  usual  f  is  the  pre- 
dominating character,  with  the  addition  of  a  small  letter  at 
the  right,  this  letter  denoting  the  fit  desired  in  the  piece  on 
which  it  may  be  placed.  This  exponent,  as  it  were,  has  not 
been  chosen  so  much  because  it  would  suggest  the  character 
of  the  fit,  but  rather  for  the  ease  with  which  it  may  be  made 
on  the  drawing,  that  is,  with  one  stroke  of  the  pen.  In  the 
design  of  special  machinery,  where  the  workmen  have  no  past 
experience  to  guide  them,  these  marks  have  saved,  to  the 
draftsman,  any  small  and  yet  important  questions  as  to  fit, 
finish  and  quality  of  finish,  necessary. 

On  detail  drawings,  something  to  show  the  fit  is  essential  to 
make  a  complete  working  drawing,  and  on  more  or  less  assem- 
bled drawings  some  marks  of  this  nature  are  of  no  less 
importance,  for  each  man  having  occasion  to  use  the  drawing 


Indication  of  Finished  Surfaces. 

can  tell  at  a  glance  what  should  be  a  running  fit,  what  a 
driving  fit,  what  ordinary  machine  finish,  and  what  polished. 
The  allowance  for  the  fit  is  preferably  made  in  the  holes,  the 
parts  fitting  them  being  machined  to  the  exact  figure  given. 
This,  however,  is  unimportant,  as  the  allowance  could  be  made 
on  the  parts  fitting  the  holes,  according  to  the  individual  shop 
practise. 

The  table  below  will  give  a  clearer  idea  of  the  application 
and  value  of  the  marks.  If  each  man  is  given  a  blue-print  or 
card  of  the  finish  characters  along  with  the  first  drawing  on 
which  they  are  used,  no  further  trouble  is  found  in  making 
the  men  accustomed  to  their  use. 

TABT.B  OF  PTNISHLNG  MAEKS. 

The  following  marks  will  be  used  on  drawings  to  indicate  the 
finish  and  fits  required ; 
/,  machine  finish. 
//,  machine  finish,  (polished), 
/o,  hand  finish  only. 

/%  forcing  fit,  —  0.002  for  first  inch  and  0.001  each  addi- 
tional inch. 
fo,  driving  fit,  -  0.001  for  first  inch  and  0.0005  each  addi- 
tional inch. 
f^^,  easy  driving  fit ;  exact  size. 

f-,  running  fit.  +  0.001  for  first  inch  and  0.001  each  addi- 
tional inch. 
P,  finish  exactly  to  size. 
G  D,  gear  distance. 
-f  or  —.allowance  between  shoulders. 
— »-  key  drives  this  way. 
/Ao_  finish  all  over. 

All  allowance  for  fit  to  be  made  in  holes.     Shafts  to  given 
dimensions.     All  dimensions  in  inches  up  to  8  feet. 
*     *     * 

The  Elektrotechnischer  Anzeiger  gives  the  following  method 
of  sharpening  files  and  other  similar  tools.  The  file  is  con- 
nected with  the  positive  pole  of  a  battery  consisting  of  twelve 
Bunsen  cells,  and  is  then  placed  in  a  bath  made  up  of  40  parts 
of  sulphuric  acid  and  1.000  parts  of  water.  The  negative 
electrode  is  of  copper  wire  wound  in  spiral  form  around  the 
file,  but  not  touching  it.  The  action  takes  about  ten  minutes. 
It  Is  said  that  files  treated  in  this  way  appear  to  be  quite  new, 
and  are  satisfactory  in  use. 
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MAKING  AN  ACCURATE  ARBOR. 

HABBY  A.  S.  HOWARTH.» 

Herewith  is  described  a  job  which  a  tool-maker  sometimes 
meets  with.  It  would  be  well  if  problems  of  this  kind  were 
better  understood  by  the  beginners  and  by  those  who  do  not 
give  much  thought  to  their  work.  Fig.  1  shows  an  arbor  which 
it  is  essential  to  have  as  perfect  as  possible.  The  threaded 
hole  B  C  should  run  perfectly  true  with  the  outside  taper,  and 
with  the  end  E.  The  threaded  hole  Is  deep,  and  is  to  be  sized 
with  a  tap  so  as  to  be  of  a  standard  dimension.  In  order  that 
those  of  less  experience  may  understand  thoroughly  the  pro- 
cesses of  making  this  arbor,  the  operations  will  be  described 
briefly  In  detail. 

Cut  off  a  piece  of  stock  to  length,  allowing  for  facing.  Face 
both  ends  in  a  chuck  to  nearly  the  finished  length;  then  cen- 
ter both  ends  carefully.  Rough  turn  the  arbor,  and  turn  the 
end  E  true  and  smooth  to  a  size  slightly  over  its  finished  size. 
Place  the  steady-rest  in  position  so  as  to  guide  the  arbor  at 
S  S,  as  shown  in  Fig.  1,  A  being  the  spindle  center.    The  dog 
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fig.  3 


Makingf  an  Accurate  Arbor. 

at  D  should  be  strapped  to  the  face-plate  so  as  to  hold  the 
arbor  tightly  to  the  center.  Remove  the  tail-center,  and,  after 
securing  the  steady-rest,  run  the  tail-center  up  to  its  place 
again  and  examine  the  center  in  the  end  E  of  the  arbor  to 
make  sure  that  the  steady-rest  has  not  sprung  the  arbor  out 
of  line.  If  everything  seems  all  right,  push  back  the  tail- 
stock,  and  proceed  to  drill  and  bore  the  hole  B  C.  To  get  this 
perfectly  true,  it  should  be  finished  with  very  light  cuts  at  a 
slow  speed.  The  size  of  the  hole  should  be  slightly  larger 
than  the  bottom  diameter  of  the  thread  of  the  tap  with  which 
the  hole  is  to  be  sized.  It  is  difficult  to  fit  a  screw  to  a  hole 
that  has  a  full  V  thread.  After  boring  the  hole  B  C,  recess  its 
end  C  as  shown,  enlarging  it  to  a  little  more  than  the  full 
diameter  of  the  thread  to  be  cut.  This  makes  a  clearance 
space  for  the  thread  tool  when  cutting  the  thread.  Then 
enlarge  the  end  E,  and  bore  the  taper  T  carefully  so  that  it 
can  be  used  as  a  center  later  on. 

The  thread  shown  in  Fig.  1  is  a  right-hand  thread,  and  it 
should  be  cut  carefully,  making  sure  that  the  thread  tool  Is 
set  so  as  to  cut  a  symmetrical  thread.  During  the  last  few 
cuts  the  work  should  revolve  slowly,  and  light  cuts  should  be 
taken.  Be  sure  the  tool  is  hard  and  keen.  After  cutting  the 
thread  nearly  to  size,  finish  the  hole  with  the  taps,  first  using 
a  blunt  taper  tap,  next  a  plug,  and  last  a  bottoming  tap. 
When  but  one  tap  is  used  It  should  be  a  plug  tap  with  an 
amount  of  taper  depending  on  the  depth  of  full  thread  neces- 
sary in  the  hole.  The  usual  chance  for  error  in  a  job  of  this 
kind  lies  in  the  tapping  of  the  hole.  If  not  carefully  done,  the 
tap  gets  started  out  of  true,  and  when  finished,  the  thread  in 
the  hole  is  out  of  line  with  the  center  A.  This  error  is  shown 
exaggerated  in   Fig.   2.     It   is  essential  to  test  the  arbor   to 


discover  the  amount  of  error,  if  any,  in  its  alignment.  To  do 
this,  turn  and  thread  on  centers  a  plug  that  will  fit  the  tapped 
hole  firmly,  without  bottoming  in  the  hole.  The  diameter  of 
the  threaded  portion  of  this  plug  should  be  less  than  the 
diameter  of  the  tap  which  was  used  to  finish  the  thread  in 
the  arbor.  Use  another  lathe  in  making  this  plug,  so  as  to 
avoid  disturbing  the  setting  of  the  arbor.  Screw  this  plug 
into  the  hole  H,  then  revolve  the  arbor  and  plug  slowly.  The 
arbor  is  still  in  the  steady-rest.  Place  an  indicator  against 
the  end  of  the  plug  at  K.  The  number  of  thousandths  inch 
the  end  of  the  plug  is  out  of  true  is  shown  on  the  indicator. 
The  eccentricity  of  the  center  L  of  the  plug  is  half  the  oscilla- 
tion of  the  indicator  pointer. 

Referring  to  the  diagram.  Fig.  3,  showing  center  lines  only, 
the  distance  L  B'  is  the  eccentricity  of  the  plug  at  L.  The 
line  ABB'  is  the  center-line  of  the  arbor,  and  A'  B  L  is  the 
center-line  of  the  tapped  hole.  It  is  evident  that  if  the  center 
A  coincided  with  A'  the  arbor  would  be  perfect.  But  we  find 
in  our  case  that  the  indicator  shows  an  eccentricity  of  0.002 
inch  when  placed  at  K.  This  means  that  the  oscillation  of 
the  pointer  is  0.004  inch.  Suppose  that  the  center-lines  inter- 
sect at  a  point  B.  This  point  can  be  determined  approxi- 
mately by  proportion,  after  making  one  more  test  with  the 
indicator.  Move  the  indicator  to  point  M,  and  the  oscillation 
at  this  point  will  be  more  or  less  than  at  K.  The  point  B  is 
located  where  the  oscillation  would  cease.  In  Fig.  3  it  is 
shown  near  the  end  of  the  arbor,  though  it  might  be  far 
outside.  Produce  the  line  B  L  to  A';  then  A'  would  be  the 
correct  position  for  the  center  A.  The  distance  A  A'  is  the 
eccentricity  between  the  center  A  and  its  correct  position  A'. 
This  distance  may  be  determined  by  proportion. 
AA'-^LB'  =  AB^BB' 


LB'  X  AB 


AA'  =  - 


BB' 
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Suppose  AB  =  6  inches  and  B  B' =  2  inches,  and  that,  as  we 
assumed  befoi'e,  LB' =  0.002  inch.     Then 
0.002  X  6 

AA'  = =  0.006  inch. 

2 

Hence,  if  center  A  be  drawn  toward  A'  0.006  inch,  it  will  be  in 
its  proper  place,  i.  e.,  at  A'. 

After  correcting  our  arbor,  as  suggested  above,  it  should 
again  be  tested.  This  time,  however,  remove  the  steady-rest 
and  run  the  tail-center  up  to  the  end  of  the  plug  at  L.  Rotate 
the  arbor  and  plug  on  the  centers  A'  and  L,  and  test  by 
placing  the  indicator  at  M.  If  we  still  find  that  the  indicator 
shows  an  error,  make  the  necessary  correction  by  slightly 
scraping  the  center  A'.  When  correct,  no  error  should  be 
shown  by  the  indicator. 

Now  that  we  are  assured  that  our  centers  are  right,  we 
can  proceed  to  finish  the  arbor.  If  the  plug  is  stiff  enough, 
finish  turn  the  arbor  on  the  centers  A'  and  L.  If  the  plug  is 
frail,  simply  use  it  to  take  a  light  cut  on  the  end  E.  Then 
place  the  steady-rest  on  this  new  surface  of  E,  and  remove  the 
plug.  Bore  carefully  the  taper  shown  at  T.  Remove  the 
steady-rest  and  mount  the  arbor  on  its  own  centers  A'  and  B, 
the  latter  being  formed  by  the  taper  T.  Then,  finally,  finish 
the  arbor  on  the  outside. 

A  slight  variation  from  the  above  method  is  advisable  when 
the  threaded  hole  is  large  in  proportion  to  the  rest  of  the 
arbor.  In  this  case  the  plug  should  be  made  in  a  chuck,  and 
the  arbor  screwed  onto  it,-  and  the  center  A'  determined  by 
spotting. 

Our  readers  will  remember  that  in  our  February  issue  we 
told  something  of  the  pathetic  wanderings  of  an  item  of  inter- 
est relating  to  the  strength  of  grindstones,  which  was  origi- 
nally published  in  these  columns,  but  which  has  since 
appeared  in  technical  papers  all  over  the  globe,  and  been  cred- 
ited to  almost  every  one  under  the  sun  except  ourselves.  It 
is  with  a  feeling  of  sadness,  and  yet  with  an  inner  sense  that 
perhaps  it  is  for  the  best,  that  we  report  that  this  little  item 
has  at  last  reached  a  resting  place  in  one  of  our  contempo- 
raries, in  a  column  which  is  appropriately  called  the  "Scrap 
Heap."     Again  we  say  "It  is  well." 
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REMARKS  ON  THE  MAKING  OF  HAND  TAPS.-2. 

ERIK  OBERG. 

Change  of  Pitch  in  Hardening. 
As  is  well-known,  the  pitch  of  a  tap  as  well  as  its  diameter 
will  change  in  hardening,  the  pitch  as  a  rule  becoming  shorter 
and  the  diameter  larger.  This  tendency  of  change  can  he 
minimized  hy  slow  and  even  heating,  combined  with  hardening 
at  as  low  a  heat  as  is  possible  for  obtaining  the  desired  results 
in  the  tap.  but  the  tendency  can  never  be  fully  overcome.  For 
this  reason  it  is  necessary  to  cut  the  thread  of  taps  on  lathes 
having  leadscrews  slightly  longer  in  the  pitch  than  the 
standard.  The  tap  will  then  also  have  a  pitch  slightly  in 
excess  of  the  standard  before  hardening,  and  if  the  excess 
length  is  properly  selected,  the  tap  will  have  a  nearly  correct 


Fig.  1.    Effect  of  Difference  in  Lead  in  Hut  aud  Screw. 


pitch  after  hardening.  The  amount  that  the  pitch  should  be 
longer  before  hardening  varies,  of  course,  according  to  the 
makes  and  grades  of  steel.  To  give  definite  rules  in  this 
matter  would  be  impossible,  most  particularly  so,  because  the 
result  of  hardening  may  not  always  be  shrinkage  in  the  length 
of  the  piece  to  be  hardened.  Practical  experiments  have 
proved  that  in  some  cases,  although  rare,  even  when  working 
with  a  most  uniform  grade  of  steel  and  handling  it  with  the 
utmost  care,  there  is  no  sure  way  of  telling  whether  the  result 
will  be  shrinkage  or  expansion.  However,  it  has  been  found 
that  most  kinds  of  steel  have  an  invariable  tendency  to  con- 
tract lengthwise  when  hardened,  and  if  this  contraction  has 
been  found  to  be  within  certain  limits  in  a  few  experiments, 
the  steel  mav  be  fairly  well  depended  upon  to  vary  in  the 
same  wav  in  so  great  a  number  of  cases  as  to  permit  discon- 
sidering those  in  which  unexpected  results  are  obtained.  It 
is  of  interest  to  note,  however,  that  exceptional  cases  have 
been  observed  where  different  parts  of  the  same  pieces  have 
shown  considerable  difference  in  the  amount  of  shrinkage. 

While,  as  stated  before,  definite  rules  cannot  be  laid  down, 
it  may  be  given  as  a  guide  that  most  steels  have  an  average 
shrinkage  of  from  0.016  to  0.020  inch  per  foot,  when  the  ratio 
between  the  diameter  and  the  length  of  the  work  does  not 
exceed,  say,  1  to  10.  TVTien,  however,  the  threaded  piece  is 
very  long  compared  with  the  diameter,  as  for  instance  in  stay- 
bolt  taps,  the  contraction  is  proportionally  greater. 
Special  Lead  Screw  for  Tap  Threading. 

The  most  common  amount  to  cut  hand  taps  long  in  the  lead 
in  one  foot  is  about  0.018  inch.  Stay-bolt  taps  and  taps  of  a 
similar  kind  are  often  cut  from  0.030  to  0.034  inch  long  in  the 
lead  in  one  foot.  The  lathes  for  threading  taps  should  there- 
fore be  provided  with  special  leadscrews.  The  ratio  of  the 
change    gears    for    cutting    these   leadscrews    is    found    from 

the  formula 

Z  Xr  (12  +  0) 

R  = ■ 

12;i 

which  -was  published  in  iL^-cniNERT  in  April,  1905.     In  this 
formula 
if  =  ratio    of    change    gears    to    cut    the    thread    a    certain 
amount,  a,  longer  in  one  toot  than  the  same  number 
of  threads  regularly  pitched. 
!  =  threads  per  inch  on  leadscrew  of  lathe, 
r  =  ratio  of  gears  in  head  of  lathe, 
a  =  amount   thread   is   longer   in   one   foot   than   the   same 

number  of  threads  would  be  regularly  pitched,  and 
n.  =  nominal   number   of   threads   per   inch   of   work   to   be 

threaded. 

If  we  assume  that  we  wish  to  cut  a  leadscrew   which  Is 

0.018  inch  long  in  the  lead  in  one  foot,  and  that  the  nominal 

number   of   threads   per   inch   in  this   leadscrew   is   to   be   8, 

that  the  correct  leadscrew  in  the  lathe  used  for  cutting  the 


screw  is  6  threads  per  inch,  and  finally,  that  the  ratio  of  the 
gearing  in  the  head-stock  of  the  lathe  used  for  cutting  is  2, 
then  our  ratio  of  change  gears,  necessary  to  cut  the  leadscrew 
in  question,  would  be 

6  X  2  (12  +  0.018) 

=  1.50225. 

12  X  8 
The  gears  used  must  be  found  by  trial  to  correspond  to  this 
ratio.     These  trials  are  more  or  less  lengthy,  but  no  definite 
rule  can  be  given  except  the  one  for  finding  the  ratio  according 
to  the  formula  presented. 

Provision  for  Difference  in  Lead  of  Tap  and  Screw. 
While  the  method  of  using  a  leadscrew  which  is  cut  a  cer- 
tain amount  long  in  the  lead  will  prevent  any  serious  devia- 
tions, the  lead  of  the  tap  can,  however,  not  be  depended  on  to 
be  exactly  correct,  even  when  the  precautions  referred  to  are 
taken,  althougn  it  will  be  within  very  close  limits.  If  the  tap 
is  long  in  the  lead  after  hardening,  the  nut  tapped  will,  of 
course,  also  be  long  in  the  lead,  and  will  not  fit  a  standard 
screw  correctly.  The  resulting  fit  is  shown  exaggerated  in 
Fig.  1.  As  this  difficulty  cannot  be  eliminated  in  any  way,  the 
only  thing  possible  to  do  to  arrange  so  that  a  screw  of  stand- 
ard diameter  and  correct  lead  will  go  into  a  nut  of  incorrect 
lead,  is  to  make  the  diameter  of  the  nut,  and  consequently  the 
tap   for   tapping   the   nut,    a   certain   amount   oversize,   as   is 

GIVEN  ERRORS  IN  PITCH  OF  THREAD.CAUSED  BY 

SHRINKAGE  IN  HARDENING 


Find  on  line 
A  C  error  in  lead 
as  measured  on 
tap.     Follow 
vertical  line  to 
AB.     From  in- 
ter secting 
point    on    this 
line  follow  hor- 
izontal line  to 
BC,  where  excess  in  pitch  di- 
ameter required  is  found  for  a 
nut  equal  in  length  to  length 
tested    on    tap.       For    other 
lengths  of  nuts  use  formula 
L 
—  X  E  =  excess  in  pitch  diam. 

L  =  length  of  nut. 

T  =  length  measured  on  tap  ' 

to  obtain  error  in  lead. 
E  =  excess  diameter  found  from  diagram 

for  a  nut  of  the  length  T. 


Pig,  2.    Diaerram  of  Relation  between  Error  i 
Diameter  of  Taps. 


Lead  and  Excels  Pitch 


shown  in  Fig.  1.  This  amount  depends  upon  the  length  of  the 
nut  to  be  tapped,  and  upon  the  unavoidable  error  in  the  lead 
of  the  tap.  As  these  quantities  are  difficult  to  settle  upon, 
particularly  when  making  taps  for  general  purposes  In  great 
quantities,  some  standard  figures  must  be  assumed  which 
would  fill  the  requirements  in  all  ordinary  cases.  In  Table 
III.  is  given  the  amount  of  oversize  near  which  the  angle 
diameter  of  hand  taps  ought  to  measure  after  hardening.     In 
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other  words,  the  angle  diameter  must  be  between  the  standard 
angle  diameter  and  the  standard  +  the  limits  of  oversize 
stated  in  the  table,  and  should  preferably  be  as  near  to  the 
larger  value  as  possible. 

Swelling  of  Taps  in  Hardening. 
Table  III.,  of  course,  is  only  of  value  for  inspecting  taps 
after  hardening,  unless  some  data  are  given  in  regard  to  the 
amount  a  tap  is  likely  to  increase  in  diameter  in  the  hardening 
process.  If  such  data  are  given,  it  will  make  it  possible  to 
determine  the  angle  diameter  of  the  tap  before  hardening,  this 

TABLE  III.     LIMITS  OF  OVERSIZE  IN  DIAMETER  OF  HAND  TAPS. 


Site  of 

Limit  of 

Size  of 

Limit  of 

Size  of 

Limit  of 

Size  of 

Tap. 

Oversize. 

Tap. 

Oversize. 

Tap. 

Oversize. 

Tap. 

0.00075 

i 

0.003 

U 

0.00375 

n 

i 

0.001 

i 

0.003351 

If 

0.003 

3 

i 

0.00125 

1 

0.0035 

2 

0.003 

3+ 

i 

0.0015 

1 

0  0025 

3+ 

0.0035 

4 

i 

0.00175 

u 

0.00375 

3i 

0.0035 

0.004 
0.004 
0.0045 
0.0045 


TABLE  IV.     INCREASE  IN  DIAMETER  OF  TAPS,  DUE  TO  HARDENING. 


Increase 

Increase 

Diameter 

Increase 

of  Tap. 

Due  to 
Hardening. 

of  Tap. 

Hardening. 

of  Tap. 

Hardening. 

1 

1 

i         1 

0.003 

24 

0  003 

i 

0.00035 

li 

0.003 

3 

0.0035 

i 

0.0005 

u 

0.0025 

H 

0.0035 

i 

0.001 

If 

0.0035 

4 

0.004 

i 

0.0015 

1        ^ 

0.003 

figure  being  the  only  one  which  is  of  use  when  threading  the 
tap.  It  is  extremely  difficult  to  state  anything  with  certainty 
in  this  respect.  Experiments  with  taps  made  from  the  same 
kind  of  steel,  and  under  the  same  conditions,  have  proved  that 
there  may  be  very  great  variations  in  the  swelling  or  increase 
of  diameter  due  to  hardening  of  taps,  identically  the  same.  In 
Table  IV.  are  given  such  values  as  may  be  considered  correct 
for  average  cases.  These  values  refer  particularly  to  the  Mid- 
vale  ordinary  tool  steel.  As  the  amount  of  oversize  necessary 
for  a  tap  depends  on  the  pitch  rather  than  upon  the  diameter, 
the  data  given  in  Table  IV.  should  be  applied  to  taps  with 
standard  threads  only. 

The  relationship  between  the  pitch,  the  length  of  the  nut, 
and  the  error  in  lead,  on  the  one  hand,  and  the  excess  in  angle 
diameter  on  the  other,  is  approximately  expressed  by  the  for- 
mula 

ANL 

D,  —  D,  = 

tan  30  deg. 
in  which  formula 

D,  =:the  theoretical  angle  diameter, 

i».  =  the  actual  diameter  wanted  in  the  tap  to  compensate 
for  the  error  in  the  lead, 

A  ^^  the  error  in  lead  per  each  thread, 

A''=:the  number  of  threads  per  inch, 

L  =  length  of  nut  in  inches. 

Diagram  of  Relation  bet^veen  Error  in  Lead  and  Excess 
Diameter. 

The  relationship  expressed  by  the  formula  above  is  shown 
in  the  diagram  in  Fig.  2.  This  diagram  gives  the  excess  in 
angle  diameter  required,  over  the  standard  angle  diameter  In 
taps,  to  compensate  for  given  errors  in  the  pitch  of  the  thread 
due  to  shrinkage  in  hardening.  If  the  error  in  the  pitch  in  a 
certain  length  T  is  given,  the  diagram  will  give  the  excess  in 
pitch  diameter  necessary  to  compensate  for  this  error,  assum- 
ing that  the  length  of  the  nut  to  be  tapped  equals  T.  If  the 
length  of  the  nut  to  be  tapped  does  not  equal  T,  the  amount  of 
excess  in  pitch  diameter  required  is  obtained  from  the  formula 

L 

—  X  E  ^  excess  in  pitch  diameter  necessary  to  permit  a 

T  correct  screw  to  go  into  the  tapped  nut. 

In  this  formula  L  =:  length  of  nut  to  be  tapped,  and  E  =: 
the  excess  in  pitch  diameter  required  for  a  piece  to  be  tapped, 
the  length  of  which  is  T,  this  excess  being  found  by  means  of 
the  diagram.  Fig.  2. 

In  order  to  make  perfectly  clear  the  use  of  the  diagram  and 
the  formula  given,  let  us  assume  that  the  given  error  in  the 


pitch  of  the  thread  in  a  length  of  3  inches  is  0.001  inch.  Sup- 
pose the  nut  to  be  tapped  is  1V4  inch  long.  Then  T  =  3;  1/  = 
1%;  E  =:  0.00175  (found  from  the  diagram  in  manner  as  will 
be    immediately    explained),    and    according    to    our    formula 

11/4 

X   0.00175  =  0.00075  inch   (approximately)   =  excess  In 

3 
angle  diameter  required. 

The  value  of  E  is  found  from  the  diagram  by  finding  0.001 
on  the  horizontal  line  AC;  then  follow  the  vertical  line  from 
0.001  to  the  line  AB;  from  the  intersecting  point  on  this  line 
follow  the  horizontal  line  to  BC,  and  read  off  the  nearest 
graduation  on  the  scale  on  this  line.  The  value  obtained  is  E, 
or  the  excess  in  angle  diameter  required,  provided  the  length 
of  thread  in  which  the  error  in  lead  is  measured  equals  the 
length  of  the  nut.  Otherwise  the  amount  of  excess  is  found  by 
the  formula  previously  given,  in  manner  as  has  already  been 
explained. 

It  is  common  that  the  length  of  nut  which  is  taken  as  basis 
for  various  taps,  when  they  are  to  be  used  on  general  work, 
is  assumed  to  equal  the  diameter  of  the  tap.  It  is  evident, 
however,  that  this  will  be  correct  only  for  taps  with  standard 
threads,  because  when  threads  finer  than  standard  are  used 
for  a  certain  diameter,  the  length  of  the  nut  is  usually  shorter. 
The  excess  in  angle  diameter  should  therefore  properly  be  de- 
termined rather  by  the  pitch  than  by  the  diameter  of  the 
tap.  This  is  done  by  several  firms  when  inspecting  taps  made- 
for  them  by  outside  concerns. 

The  Westinghouse  Electric  and  Manufacturing  Company" 
makes  use  of  a  formula: 

Excess  in  angle  diameter  =  Vpitch   X   0.01. 
By  means  of  this  formula  values  a  trifle  larger  than  those 
given  for  limits  of  oversize  in  Table  III.  are  obtained.     In 
this  formula  the  excess  angle  diameter  is  made  directly  de- 
pendent upon  the  pitch  of  the  thread.    In  Table  V.  the  values 

TABLE  V.     LIMITS  OP  OVERSIZE  IN  DIAMETERS  OF  HAND  TAPS. 


Correspond- 

Correspond- 

No. of 

mg 

Limit  of 

No.  of 

ing 

Limit  of 

Threads 

Diameter, 

Oversize  = 

Threads 

Diameter, 

Oversize  = 

per  inch. 

U.S. 
Standard. 

y  pitch  X  0.01 

per  inch. 

U.  S. 
Standard. 

l/ pitch  X  0.01 

3 

3|-4 

0.0058 

18' 

A 

0.0034 

4 

3|-3t 

0.0050 

20 

i 

0.0022 

5 

If-li 

0.0045 

23 

0.0021 

6 

11-14 

0.0041 

34 

0.0020 

7 

li-li 

0.0038 

36 

0.0030 

8 

1 

0.0035 

'      38 

0.0019 

9 

i 

0.0035 

30 

0.0018 

10 

i 

0.0033 

33 

t\ 

0.0018 

11 

i 

0.0030 

36 

0.0017 

13 

A 

0.0039 

40 

i 

0.0016 

13 

? 

0.0038 

50 

^ 

0.0014 

14 

tV 

0.0037 

56 

0  0013 

16 

f 

0.0025 

64 

tV 

0.0012 

of  the  excess  for  a  number  of  pitches  are  given.  The  corre- 
sponding diameters  of  United  States  standard  screws  are  also 
stated.  This  will  permit  comparison  to  be  readily  made  with 
the  values  in  Table  III.  It  must  be  remembered  that  these 
values  refer  to  the  sizes  of  the  taps  after  they  are  hardened. 
Hardening  Taps. 
As  mentioned  before,  the  amount  that  a  tap  will  alter  its 
dimensions  in  hardening  depends  greatly  upon  the  manner 
in  which  it  is  hardened;  the  heating  must  be  made  evenly 
throughout  the  tap,  and  it  should  be  heated  slowly;  the  water 
used  for  dipping  should  not  be  very  cold;  the  tap,  when  dipped, 
should  be  held  in  a  vertical  position.  The  amounts  given  in 
the  preceding  tables  are  those  resulting  from  hardening  by 
experienced  men  in  ordinary  manufacturing  of  taps.  But  it 
must  be  clearly  understood  that  the  rules  for  hardening  are 
all  very  indefinite;  to  say,  heat  slowly  and  uniformly,  is  very 
easy,  but  it  is  extremely  difficult  to  actually  do  it,  and  expe- 
rience only  ever  taught  a  man  to  harden  a  tap,  or  any  other 
tool,  right.  Mr.  E.  R.  Markham  in  Machineky,  May,  1904,  de- 
scribes a  method  of  hardening  taps  by  means  of  which,  he 
claims,  the  original  pitch  and  diametrical  measurements  can 
be  maintained.  This  method  is  termed  "pack  hardening,"  and' 
is  undoubtedly  superior  to  the  ordinary  method. 
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When  hardening  in  the  ordinary  way,  however,  the  tap  is 
heated  to  the  greatest  advantage  in  a  crucible  of  molten  lead, 
heated  to  a  red  heat.  There  is  some  difficulty  experienced, 
when  heating  taps  in  this  manner,  from  the  lead  sticking  to 
the  tap.  While  there  are  a  great  many  toolmakers  who  do 
not  take  any  precautions  to  prevent  this,  it  may  be  avoided 
by  dipping  the  tap  in  a  mixture  of  one  part  charred  leather, 
one  and  one-half  part  fine  flour,  and  two  parts  fine  salt,  all 
thoroughly  mixed  while  dry,  and  converted  into  a  fluid  by 
slowly  adding  water  until  the  mixture  has  the  consistency  of 
varnish.  After  dipping  the  tap  in  this  mixture,  it  should  be 
permitted  to  dry  before  being  dipped   in  the  hot  lead. 

In  drawing  the  temper,  it  is  evident  that  a  certain  temper- 
ature can  hardly  be  settled  upon,  inasmuch  as  various  kinds 
of  steel  do  not  require  to  be  drawn  to  exactly  the  same  de- 
gree. It  may  be  said  as  a  general  rule  that  temperatures 
varying  from  430  to  460  degrees  P'.  will  prove  correct;  the 
lower  temperature  mentioned  is  commonly  employed  for  the 
oil  baths  used  for  drawing  the  temper  in  manufacturing  plants. 
If  any  preference  should  be  given  to  a  definite  temperature. 
It  is  best  to  make  it  a  rule  to  draw  large  taps  to  430  degrees 
F.,  and  smaller  ones,  say  up  to  7/16  inch,  to  460  degrees  F. 
*  *  * 
'  SAW  ANNEALING  BY  ELECTRIC  ARC. 

A  contributor  to  the  Electrical  World  describes  how  in  a 
simple  manner  the  electric  arc  may  be  utilized  for  annealing 
the  center  of  a  circular  saw.  For  a  certain  milling  operation 
it  was  necessary  to  use  a  4-inch  saw,  1/16  inch  thick,  so  close 
to  a  projection  on  the  work  that  it  could  not  be  supported  on 
more  than  one  side.  A  special  arbor  was  made  with  a  shoul- 
der, and  the  saw  was  soldered  in  place.    The  heat  of  the  solder. 
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however,  made  the  saw  buckle,  and  it  broke  loose  after  milling 
a  few  pieces.  It  was  then  decided  to  anneal  the  center  of  the 
saw,  and  fasten  it  to  the  end  of  the  arbor  with  button-head 
screws.  The  device  shown  in  the  cut  was  used  for  the  anneal- 
ing. This  device  consisted  of  two  pieces  of  arc  light  carbon 
connected  up  to  the  lighting  system,  which  was  110-volt  direct 
current,  with  six  16-candlepower  lamps  arranged  so  that  one 
or  more  could  be  put  in  the  circuit  for  resistance.  The  spots 
to  be  annealed  were  marked  on  the  saw,  and  it  was  then 
clamped  to  one  edge  of  a  small  surface  plate.  One  of  the 
carbon  terminals  was  also  clamped  to  the  surface  plate,  and 
after  turning  on  the  current,  the  other  carbon  was  held  just 
far  enough  from  the  spot  to  be  annealed  to  cause  a  good  arc. 
This  was  continued  until  the  spot  was  judged  to  be  hot 
enough,  and  then  the  other  spots  were  treated  in  the  same 
manner.  The  result  was  so  successful  that  the  saw  was  easily 
drilled  and  countersunk  at  the  annealed  spots,  and  the  screws 
put  in  flush  with  the  side  of  the  saw. 
*  *  * 
The  report  of  the  State  Board  of  Railway  Commissioners,  in 
regard  to  the  wreck  of  the  electric  train  on  the  New  YorR 
Central  Railroad  on  February  16.  in  which  twenty-four  per- 
sons were  killed,  states  that  the  direct  cause  of  the  wreck  was 
a  weak  track.  The  Board,  however,  does  not  place  the  respon- 
sibility on  any  certain  official,  or  on  any  group  of  officials. 


GUARDS  ON  MACHINE  TOOLS. 

T.  S.  BENTIl.Err.i' 

There  has  been  a  growing  recognition  during  recent  years 
of  the  need  for  special  precautions  to  lessen  the  risk  of  acci- 
dents due  to  machinery  in  motion.  The  danger  to  life  and 
limb,  from  this  cause,  has  greatly  increased  with  the  general 
adoption  of  mechanical  appliances,  in  all  departments  of  indus- 
try, in  place  of  hand  labor  such  as  was  formerly  employed. 
While  the  community,  as  a  whole,  has  benefited  by  the  change 
in  methods,  it  has  been  in  too  many  cases  at  the  cost  of  the 
individual,  who  has  either  found  his  occupation  gone  in  con- 
sequence of  the  improved  means  of  doing  his  work,  or,  having 
adapted  himself  to  the  new  conditions,  has  found  himself 
exposed  to  dangers  from  which  he  was  formerly  free. 

While  it  is  undoubtedly  true  that  the  majority  of  accidents 
from  machinery  ought  not  to  occur — being  principally  due  to 
carelessness  or  lack  of  skill  on  the  part  of  the  operator — there 
is  still  a  large  percentage  that  cannot  be  imputed  to  either 
negligence  or  want  of  skill,  but  must  be  admitted  to  be  the 
result  of  pure  misadventure.  Now,  whatever  may  be  the 
precise  cause  of  an  accident,  the  result  is  pretty  much  the 
same;  and  it  is  pi-actically  impossible  to  discriminate  between 
those  in  which  the  injured  person  is  more  or  less  culpable, 
and  those  in  which  he  is  purely  the  victim  of  misfortune. 

In  Great  Britain — and  indeed  in  most  other  countries  also— 
the  responsibility  of  the  machinery  owner  is  being  more  and 
more  insisted  upon,  and,  under  existing  employers'  liability 
acts,  he  is  liable  in  almost  all  cases  to  make  compensation  to 
the  injured  person.  In  many  cases  this  amounts  to  a  consid- 
erable sum,  and  the  matter  therefore  is  one  which  must  be 
seriously  faced.  Of  course  this  liability,  like  most  others,  is 
now  a  subject  for  insurance,  and  this  is  being  largely  resorted 
to.  The  premiums  that  are  charged  naturally  vary  with  the 
probable  risk,  as  far  as  it  can  be  gaged,  and  the  insurance 
societies  keep  a  sharp  lookout  to  see  that  all  precautions  are 
taken  to  reduce  the  dangers  of  accidents  to  a  minimum.  This 
means  that  the  machinery  owner  has  to  satisfy  not  only  the 
requirements  of  the  government  inspectors,  but  also  those  of 
the  man  representing  the  insurance  company,  which  has  a 
pecuniary  interest  in  the  safety  of  his  plant.  The  result  of 
all  this  is  to  make  owners  of  machinery  increasingly  anxious 
that,  as  far  as  is  possible,  efficient  protection  shall  be  provided 
for  all  parts  of  the  various  machines  which  may  be  likely  to 
inflict  injury  on  anyone  coming  in  contact  with  them. 

The  fitting  of  guards,  as  an  afterthought,  to  machines 
whose  designers  have  omitted  them,  is  always  a  costly,  and 
seldom  a  satisfactory,  undertaking.  The  recognition  of  this 
fact  makes  buyers  more  and  more  insistent  that  suitable 
guards  shall  be  provided  by  the  makers  of  the  machine,  wher- 
ever necessary.  So  much  is  this  the  case  that,  other  things 
being  equal,  a  properly  guarded  tool  will  invariably  be  chosen 
in  preference  to  one  equally  good  in  all  other  respects,  but 
in  which  this  matter  has  received  less  satisfactory  treatment. 
Machine  tool  builders  have  largely  responded  to  the  demand 
thus  produced,  and  all  the  most  up-to-date  firms  are  now  fur- 
nishing their  machines  fitted  with  neat  and  effective  guards, 
well-designed  and  altogether  superior  to  the  sheet  iron  make- 
shifts which  have  been  generally  employed  for  so  long.  There 
can  be  no  question  as  to  the  fact  that  the  makers  of  a  machine 
are  the  right  persons  to  design  and  fit  proper  guards  for  it. 
In  the  first  place,  it  is  often  necessary  either  to  modify  the 
framework  of  the  machine,  so  that  part  of  it  forms  a  portion 
of  the  guard,  or  to  provide  suitable  lugs,  etc.,  for  the  attach- 
ment of  the  guards  when  they  are  made  in  the  form  of  addi- 
tional fixtures. 

While  there  is  some  difference  of  opinion  as  to  how  ninch 
guarding  is  really  requisite,  the  general  opinion  is  in  favor  of 
complete  protection,  not  only  of  toothed  gearing,  but  also  of 
rapidly  revolving  wheels  whose  spokes  might  conceivably 
inflict  injury.  This  latter  is  not  considered  Indispensable  by 
some  inspectors,  while  others,  on  the  contrary,  insist  upon  it. 
As  to  gearing,  this  should  be  completely  covered  in.  The 
little  apologies  for  guards  which  some  makers  fit,  merely 
across   the   entering   teeth   of   a   pair   of  wheels,   are   wholly 
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inadequate.  Almost  as  much  damage  can  be  done  between 
the  moving  teeth  and  the  fixed  guard  as  between  the  teeth 
themselves,  if  left  bare.  The  back  gears  of  lathes  are  now 
generally  guarded,  but  the  change  gears  should  also  be  cov- 
ered, and  this  is  not  always  done.  The  same  remark  applies 
to  the  bevel  gears  which  drive  the  spindle  of  an  ordinary  drill 
press,  and, in  many  cases  the  feed  gears  are  insufficiently  pro- 
tected. In  all  cases  of  doubt  it  is  well  to  do  too  much  rather 
than  too  little,  and  in  the  long  run  this  policy  will  be  found 
to  pay. 

In  designing  guards,  several  different  requirements  must  be 
kept  in  mind.  They  must  be  effective,  and  make  injury  prac- 
tically impossible;  otherwise  they  are  worse  than  useless,  in 
that  they  inspire  a  confidence  that  is  delusive  and  misplaced. 
They  must  also  be  so  arranged  that  they  do  not  impair  the 
convenience  or  efficiency  of  the  machine  they  protect.  If  this 
is  not  so,  the3'  will  be  discarded  in  many  cases  by  workmen, 
who,  especially  if  on  piece-work,  will  prefer  to  run  a  vague 
and  incalculable  risk,  rather  than  put  up  with  a  certain  and 
exasperating  hindrance. 

The  guards  must  be  so  arranged  that  all  necessary  adjust- 
ments can  be  readily  made,  and  oiling  or  examination  of  the 
parts  can  be  easily  effected.  This  sounds  such  an  obvious 
requirement  that  it  may  seem  needless  to  mention  it,  but  in 
reality  it  is  not  always  properly  met.  I  have  known  cases 
where  this  matter  has  been  so  lost  sight  of  that  the  guards, 
when  in  place,  entirely  prevented  inspection,  or  even  effective 
oiling,  of  some  of  the  working  parts;  and,  to  aggravate  the 
difficulty,  they  could  not  be  removed  till  a  great  amount  of 
gearing  and  mechanism  had  been  stripped  from  the  machine. 
Of  course,  these  are  extreme  cases  and  doubtless  due  to  the 
fact  that  the  design  of  the  guards  has  been  considered  an 
unimportant  matter,  and  left  to  some  junior  draftsman  who 
did  not  thoroughly  understand  the  working  of  the  machine, 
but  they  serve  to  show  that  a  word  or  two  on  this  aspect  of 
the  question  is  not  out  of  place,  or  as  unnecessary  as  it  may 
seem  to  be. 

There  is  one  other  consideration  that  is  not  without  impor- 
tance. This  is  the  matter  of  appearance.  A  machine  tool  is, 
of  course,  built  primarily  for  use,  and  if  excellent  service  is 
obiained  from  it,  many  minor  faults  will  be  forgiven  it  by  the 
man  who  is  responsible  for  getting  the  work  out.  It  often 
happens,  however,  that  this  man  is  so  busy,  and  of  such  vital 
importance  in  the  shop,  that  he  cannot  be  spared  to  act  as 
purchasing  agent.  Thus  the  man  who  actually  places  the 
orders  is  usually  one  of  the  managers  of  the  firm,  or  else  a 
"buyer."  In  either  case  he  is  not  likely  to  be  so  intimately 
in  touch  with  the  practical  details  of  workshop  routine  as  to 
be  guided  by  the  same  considerations  as  the  superintendent 
would  be.  The  "buyer"  usually  looks  first  at  price,  and  is 
ever  anxious  to  justify  his  title  by  securing  bargains.  The 
manager,  being  probably  more  closely  connected  with  tlie 
commercial  rather  than  the  manufacturing  end  of  the  firm, 
is  apt  to  base  his  judgment  on  general  appearance  instead  of 
on  such  matters  of  detail  as  the  shop  man  would  look  for. 
This  makes  it  additionally  important  that  the  guarding  should 
be  well  carried  out,  as  the  manager  would  have  to  meet  any 
possible  claims  for  compensation,  and  will  not  forget  that  fact. 
Besides,  the  appearance  of  a  machine  is  rendered  far  more 
attractive  by  carefully  designed  and  well  fitted  guards,  and 
the  natural  inference  is  that  makers  who  duly  attend  to  these 
last  finishing  touches  will  have  made  very  sure  that  every- 
thing else  is  as  it  should  be. 

The  conditions  which  we  have  reviewed  are  affecting  all  the 
markets  of  the  world.  They  vary  somewhat  in  degree,  but 
cannot  be  ignored.  No  longer  are  guards  mere  trivial  details, 
or  fanciful  additions;  they  are  now  essential  parts  of  the 
machine,  and  as  such  can  hardly  receive  too  much  attention 
from  makers  who  are  keenly  alive  to  their  own  interests,  and 
who  intelligently  read  the  signs  of  the  times. 
*     *     * 

The  statement  that  the  tension  per  unit  of  cross-section 
area  of  a  thin  spherical  shell  subjected  to  internal  pressure, 
is  one-half  as  great  as  in  a  thin  cylindrical  shell  of  the  same 
diameter  and  thickness,  is  true  only  when  the  strengthening 
effect  of  the  heads  of  the  cylinder  is  ignored. 


IMPORTANCE  OF  GRINDING  GEAR-CUTTER 
TEETH  RADIALLY. 

A  leaflet,  calling  attention  to  the  need  of  grinding  gear- 
cutter  teeth  radially  in  order  to  secure  satisfactory  results, 
has  been  issued  by  the  Union  Twist  Drill  Co.,  Athol,  Mass., 
and  from  it  we  have  reproduced  the  accompanying  illustration 
for  the  sake  of  impressing  some  elementary  instruction  in  the 
art  of  grinding  formed  cutters.  The  cut  shows,  diagramati- 
cally,  how  the  teeth  should  be  ground  to  secure  the  best  re- 
sults; it  also  illustrates  improper  grinding.  The  teeth  A  and 
B,  of  course,  are  ground  correctly.  The  lines  AC  and  BC, 
lying  in  the  plane  of  the  cutting  face,  are  radial;  that  is,  the 
faces  of  the  teeth  would  pass  directly  through  the  center  of  the 
cutter,  if  projected  to  the  center.  Tooth  D,  however,  shows  an 
entirely  different  condition,  and  one  which  we  regret  to 
say,  is  not  uncommon  in  gear-cutting  practise.     The  top  of 


Correct  and  Incorrect  Grinding^  of  Gear-cutter  Teeth. 

the  tooth  was  ground  back  faster  than  the  base,  thus  throw- 
ing the  face  of  the  cutter  into  the  plane  indicated  by  the  line 
DE;  consequently  the  shape  of  the  tooth  space  cut  is  dis- 
torted, and  a  gear  with  badly-shaped  teeth  must  necessarily 
be  produced  by  it. 

The  expression,  "may  be  ground  without  changing  the  form," 
has  evidently  been  taken  too  literally  and  without  the  neces- 
sary qualification  that  it  is  necessary  to  grind  in  a  plane  radial 
with  the  center  of  the  cutter  in  order  that  the  form  shall  not 
be  changed.  It  is  evident  to  anyone  who  will  give  the  matter 
a  little  thought  that  if  a  gear  is  cut  with  a  gear  cutter  hav- 
ing teeth  ground  like  D  the  resulting  tooth  space  will  be  too 
wide  at  the  top,  if  the  cutter  is  carried  to  the  correct  depth. 
Moreover,  such  a  gear-cutter  works  badly,  as  the  cutting  faces 
of  the  teeth  have  a  negative  rake.  The  importance  of  correct 
grinding  of  all  formed  cutters  cannot  be  too  strongly  empha- 
sized. Unfortunately,  formed  cutters  that  can  be  ground 
without  changing  the  form,  do  not  always  have  sufficient 
clearance  to  work  well  with  all  classes  of  work,  and  if  such 
cutters  are  carelessly  used  there  will  be  heating  and  rapid 
wearing  away  of  the  tops  of  the  teeth.  If  hard  pressed  and 
ignorant,  the  tendency  of  the  grinding  operator,  in  order  to 
hurry  the  sharpening  of  such  cutters,  is  to  incline  the  wheel 
away   from  the  radial   plane. 

On  account  of  this  defect  in  formed  cutters,  one  large  con- 
cern making  small  tools  has  found  it  profitable  in  the  use  of 
certain  formed  cutters  to  make  them  the  same  as  an  ordinary 
milling  cutter,  with  the  same  rake  and  clearance  as  is  usual 
practise.  When  the  cutters  require  sharpening,  the  teeCh  are 
ground  on  top.  using  a  fixture  which  preserves  the  correct 
tooth  shape.  This  concern  has  found  the  practise  good,  for 
the  cutters  are  much  more  effective  in  action,  and  notwith- 
standing the  increased  cost  of  grinding,  the  increased  effi- 
ciency more  than  makes  up  for  the  difference. 


The  loth  annual  report  of  the  General  Electric  Co.  states 
that  350,000  horse-power  of  the  Curtis  turbo-generators  were 
sold  in  1906. 
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RECENT  DEVELOPMENT  OP  BRITISH  MACHINE 
TOOL  INDUSTRY. 

W.  H.  BOOTH.* 

The  status  and  prospects 
of  the  American  machine  tool 
trade  in  Great  Britain  is  a 
subject  that  is  frequently  dis- 
cussed on  the  other  side,  and 
is  one  that  has  been  involved 
in  quite  a  little  obscurity, 
especially  when  clear  ideas  of 
the  several  factors  involved 
have  not  prevailed.  In  order 
to  understand  the  position 
and  prospects,  it  will  be  well 
to  start  from  the  beginning 
and  trace  briefly  the  course 
of  events  as  they  have  from 
time  to  time  influenced 
the  business,  premising  that 
there  are  two  classes  of  American  tool  manufacturers,  namely, 
those  who  are  desirous  of  building  up  a  permanent  business 
on  sound  commercial  Hues,  and  those  who  have  no  particular 
desire  to  do  more  than  take  advantage  of  foreign  markets 
for  the  purpose  of  unloading  stocks  when  their  home  business 
is  not  brisk.  There  are,  of  course,  others  who  blend  the  above 
two  characters  in  varying  proportions  and  with  proportion- 
ately varying  effects. 

To  begin  from  the  commencement,  therefore,  it  may  be 
said  that  the  American  tool  business  in  Great  Britain  was  at 
one  time  practically  limited  to  small  tools  and  gages,  and  that 
machines  cut  no  figure  beyond,  it  may  be,  the  high-class  lathe 
for  the  use  of  the  amateur  mechanic,  or  perhaps  an  occasional 
drilling  machine.  Such,  at  least,  is  the  experience  of  the 
writer,  making  the  above  statement  in  the  entire  absence  of 
any  actual  statistics,  and  recalling  the  general  impressions 
of  the  time  referred  to  from  his  memory.  As  regards  Lon- 
don, if  not  indeed  the  whole  country,  there  were  only  one  or 
two  firms  dealing  with  American  tool  products.  Until,  say, 
some  ten  years  ago,  the  British  machine  tool  industry  had 
fallen  gradually  from  its  once  high  position  into  a  trough 
of  laissez-faire  and  inaptitude  that  rendered  competition  from 
the  outside  certain  and  inevitable,  when  the  opportune  mo- 
ment should  arrive,  as  in  due  time  it  did  arrive. 

Perhaps  it  would  be  unfair  to  blame  British  tool  makers  for 
the  sleepy  condition  of  non-improvement  into  which  they 
allowed  themselves  to  drift,  or  perhaps  it  should  be  said  into 
which  they  were  thrust.  Secure  in  all  markets,  British  prod- 
ucts made  by  the  aid  of  machine  tools  defied  competition,  and 
the  cost  of  labor  was  ultimately  gotten  out  of  the  purchaser. 
Under  trade  union  rules,  into  a  discussion  of  which  one  need 
not  enter  in  this  article,  progress  became  by  steady,  stealthy 
steps  virtually  impossible.  One  man  might  not  work  two  ma- 
chines. He  might  not  turn  out  from  the  one  machine  he  did 
operate  the  half  of  what  even  the  poor  rating  of  the  machine 
rendered  possible.     Of  what  use,  therefore,  was  it  for  a  ma- 
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he  is  official  lecturer  to  the  London  Coal  Smoke  Abatement  Society. 
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of  the  water  surface  of  the  boiler.  Notwithstanding  the  great  progress 
made  in  engmeering  practice  generally,  Mr.  Booth  finds  that  the  apathy 
of  most  engineers  in  regard  to  fuel  burning  is  appalling.  He  finds 
practices  in  vogue  that  were  condemned  by  his  father  years  ago  as  be- 
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chine  tool  maker  to  improve  his  machines  by  the  addition  of 
larger  and  wider  belt  pulleys,  and  the  removal  of  the  miser- 
ably inefficient  cone  pulley,  which  were  barely  competent  to 
perform  even  the  rating?  The  whole  atmosphere  of  an  aver- 
age engineering  workshop  was  irritating  and  depressing,  the 
sound  was  of  leisurely  and  persistent  slowness,  the  shafting 
was  run  slowly,  and  the  men  grew  slow  and  fat;  and  any 
really  good  man  who  could  not  put  up  with  the  restrictions 
of  union  rules  drifted  out  of  the  trade,  leaving  behind  only 
those  to  whom  a  slow,  creeping  life  was  possible.  Thus  the 
tone  of  everything  was  lowered,  the  demand  for  improved 
tools  was  reduced  to  a  minimum,  and  the  business  of  machine 
tool  making  fell  into  more  or  less  disrepute. 

Meantime  the  bicycle  was  being  evolved,  and  the  time  was 
drawing  near  when  the  demand  for  it  should  become  so  great 
as  to  attract  capital  into  the  business.  But  no  effort  was 
seriously  made  by  the  British  tool  makers  to  anticipate  the 
business,  or  to  meet  the  demand  when  it  arrived,  so  that,  when 
the  bicycle  boom  did  fairly  arrive,  the  field  was  open  for  the 
American  tool  maker,  who  was  able  to  send  over  very  large 
numbers  of  tools.  The  bicycle  industry  centered  itself  some- 
what naturally  at  Coventry,  where  the  decline  of  the  watch 
trade  had  rendered  available  for  the  small  work  of  the  bicycle 
many  mechanics  who  had  been  trained  on  the  still  finer  work 
of  watches.  Bicycle  making  Just  suited  their  capacity,  and  the 
trade  and  prosperity  of  Coventry  grew  mightily,  and  still  it 
required  a  revolution  in  the  relations  of  employers  and  em- 
ployed to  stir  up  the  British  tool  makers.  This  revolution  fol- 
lowed upon  the  great  strike  of  1S97.  Brought  about  by  the 
artificial  restrictions  upon  output  and  interference  by  the 
unions  with  the  ordinary  every-day  management  of  the  work- 
shops to  such  a  degree  as  to  render  profitable  work  impossible 
in  the  face  of  foreign  competition,  there  could  only  be  two 
possible  results  of  the  strike  or  lockout.  Either  the  British 
industry  must  have  stopped,  or  work  must  have  been  allowed 
to  proceed  along  business  lines.  The  latter  view  prevailed, 
very  much  to  the  advantage  of  the  employed  as  well  as  of  the 
employer.  Business  at  once  revived,  but  again,  as  with  the 
bicycle  trade,  found  the  British  tool  maker  almost  unable  to 
cope  with  the  situation.  Just  as  a  large  trade  had  sprung 
up  in  the  lighter  classes  of  machine  tools  from  America,  so 
now  there  was  a  demand  to  be  filled  for  heavy  tools,  which 
could  hardly  be  met  by  home  makers,  who  began  to  realize 
that  the  opportunity  had  come,  which,  if  not  taken  at  the  flood, 
would  have  left  the  British  machine  tool  trade  forever  in  the 
ditch.  Promptly  was  that  opportunity  grasped.  It  was 
grasped  by  nearly  all  the  British  makers  in  the  usual  British 
fashion,  for  it  was  only  taken  in  hand  when  they  were  hope- 
lessly beaten  and  discredited,  when  they  were  in  the  last  ditch 
of  despair.  They  made  a  great  effort  and  began  to  recover 
trade.  They  were  perhaps  helped  by  the  revival  of  business 
in  America,  which  tended  to  restrict  the  too  plentiful  supply 
of  American  tools,  but  there  was  another  factor  pressing  for- 
ward, again  an  American  factor.  I  refer  to  the  discovery  of  the 
Taylor-White  tool  steel.  This  steel  was  the  logical  outcome  of 
the  discovery  by  Mushet  of  the  peculiar  steel  known  by  his 
name.  The  Taylor-White  steel  was  a  further  step  in  the  same 
direction.  Its  discovery  practically  coincided  with  the  awak- 
ening of  the  British  machine  tool  makers,  the  revival  of 
trade  and  the  increased  demand  for  tools,  with  the  revolution 
in  shop  practise  and  the  removal  of  the  worst  of  the  restric- 
tions upon  production,  and  with  the  reduced  supply  of  the 
surplus  tool  manufacture  of  America. 

British  tools  have  often  been  decried  on  account  of  their 
clumsiness.  They  have  been  alleged  to  possess  far  too  much 
weight  for  the  work  they  had  to  do.  Probably  there  was  some 
truth  in  this  for  the  light  cuts  that  had  been  in  vogue.  But 
the  tendency  to  clumsiness  remained.  It  seemed  easier  to 
design  such  heavy  machines.  And  suddenly  comes  along  a 
steel,  to  make  proper  use  of  which  it  was  necessary  wholly 
to  redesign  all  tools  intended  to  be  operated  with  the  new 
steel.  The  Sheffield  steel  makers  entered  into  the  question  of 
high-speed  steel  with  great  energy.  Every  maker  of  tool  steel 
had  his  brand.  The  use  of  the  new  steel  by  a  few,  compelled 
others  to  follow  suit.  Forgings  could  be  made  less  close  to 
size,  so  cheap  was  it  to  remove  excess  material.  The  whole 
practise    of   the   shops   soon    became   revolutionized,   and   the 
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tool  builders,  who  had  to  make  new  patterns  anyhow,  made 
them  heavy,  which  suited  the  general  views  of  tool  making 
that  had  always  prevailed,  and  which,  from  being  a  debatable 
fault,  became  a  necessary  virtue.  Meantime  the  business 
boom  in  America  increased  and  competition  from  abroad  be- 
came less  keen.  The  net  result  has  been  to  establish  the 
British  tool  maker  on  a  firm  basis,  manufacturing  tools  that 
must  be  heavy  before  they  are  elaborate.  Indeed,  the  new 
high-speed  steels  have  eliminated  much  of  the  elaboration  of 
the  machine  tool,  and  completely  changed  the  general  aspect 
of  the  business.  When  therefore  we  read,  as  we  may  some- 
times do,  that  the  import  of  American  tools  into  Great  Britain 
has  declined  from  its  high  position  of  a  few  years  back,  we 
have  to  remember  that  the  conditions  were  abnormal,  that 
there  was  a  time  when  any  old  second-hand  tool  would  sell, 
perhaps,  better  than  a  new  tool,  and  that  the  British  industry 
was  asleep. 

There  is,  however,  no  reason  to  suppose  that  a  steady  busi- 
ness of  exporting  tools  to  Great  Britain  will  not  be  main- 
tained. Much  depends  on  the  attitude  of  the  American  tool 
maker  himself.  If  he  merely  aims  at  selling  surplus  output, 
he  will  hardly  expect  to  build  up  a  steady  export  trade,  for 
European  buyers  are  shy  of  making  purchases  from  sources 
which  they  suspect  may  suddenly  become  dry.  This  is,  of 
course,  only  natural,  for  a  man  does  not  care  to  fill  his  shop 
with  samples  of  all  the  makers  of  drill  presses  or  planers. 
He  wants  a  similar  class  of  tool  for  all  similar  work.  Just 
how  far  it  may  pay  an  American  tool  maker  to  foster  his 
foreign  trade  must  be  entirely  a  matter  for  his  own  judgment. 
Many  of  them,  no  doubt,  in  bad  times  have  felt  glad  to  be 
able  to  ship  surplus  product  to  Europe  at  good  prices,  and 
while  doing  so  have  probably  come  to  the  commendable  resolve 
to  nurse  foreign  business.  Then  comes  along  a  revival  at 
their  doors;  the  tool  ready  for  shipment  abroad  is  sold  to  a 
pressing  home  customer.  The  bird  in  hand  is  found  to  be 
more  enticing  than  that  still  in  the  branches,  and  the  foreign 
customer  is  put  off,  much  to  his  distress,  especially  should  he 
happen  to  have  actually  seen  the  machine  intended  for  him 
in  the  last  stage  of  work,  for  he  then  realizes  that  his  inter- 
ests have  been  sacrificed  to  those  of  another.  But  there  seems 
no  reason  whatever  why  a  steady  business  should  not  be  done 
by  the  man  who  deals  alike  with  all  his  customers.  The  prob- 
ability is  that  by  spreading  his  products  over  a  wider  field,  he 
will  find  that  his  capacity  of  production  is  more  evenly  bal- 
anced with  the  average  demand,  for  the  coincidence  of  a 
maximum  demand  in  a  number  of  different  countries  is  not 
probable.  Rather  will  a  peak  in  the  demand  in  one  coincide 
with  a  period  of  small  demand  in  others,  thus  conducing  to  a 
more  even  general  average. 

Such,  then,  is  a  rough  outline  of  the  history  and  develop- 
ment of  the  British  machine  tool  industry  during  a  period  of 
ten  to  fifteen  years,  which  includes  the  great  boom  in  the  cycle 
trade,  the  revolution  of  British  shop  practise,  and  the  inven- 
tion of  the  high-speed  tool  steel  which  has  removed  to  a  fur- 
ther distance  than  ever  the  last  syllable  of  the  word  •  'finality"  as 
applied  to  the  machine  tool.  The  mere  fact  that  high-speed 
steel  will  live  and  cut  when  red  hot  has  entirely  subverted 
all  established  ideas  which  were  based  on  a  conviction  born 
of  experience  that  a  red  heat  in  metals  was  incompatible  with 
anything  except  a  passive  state.  Once  this  deeply  rooted  idea 
has  been  destroyed,  men's  minds  are  prepared  for  further 
developments,  and  he  would  be  a  bold  man  who  should  at- 
tempt to  lay  any  limit  to  physical  and  mechanical  progress. 
The  machine  tool  maker  may  therefore  always  live  in  ex- 
pectation of  some  fresh  turn  of  fortune's  wheel  which  will 
bring  a  winning  number  opposite  his  shop  door,  whether  it 
be  on  the  east  or  west  side  of  the  Atlantic. 
•  *  * 
A  trick  worth  knowing  in  case  a  crank-pin  works  loose  or 
a  press  fit  is  made  slightly  too  small  is  to  heat  the  pin  to  a 
"black"  heat  and  dip  it  into  a  pot  of  yellow  brass,  using 
boracic  acid  as  a  flux.  Wipe  off  the  superfluous  metal  as  the 
pin  is  removed  from  the  pot.  In  this  manner  a  considerable 
thickness  of  brass  can  be  evenly  deposited  on  a  pin,  giving 
sufficient  material  for  re-fitting  the  pin.  In  short,  this  is  a 
"putting-on"  process. 


DEFLOCCULATED  GRAPHITE  AND  THE 
"ACHESON  EFFECT."* 

Mr.  Acheson,  the  discoverer  of  carborundum,  has  added 
another  item  to  his  list  of  important  discoveries.  This  new 
amorphous  substance,  "deflocculated  graphite"  as  he  calls  it, 
is  described  in  the  following  abstract  from  an  article  in  a 
contempoi-ary: 

In  1901  Mr.  Acheson  engaged  in  a  series  of  experiments, 
having  as  their  object  the  production  of  crucibles  from  arti- 
ficial graphite.  This  led  him  to  a  study  of  clays,  and  he 
learned  that  American  manufacturers  of  graphite  crucibles 
import  from  Germany  the  clay  used  by  them  as  a  binder  of 
the  graphite  entering  into  the  crucibles;  also  that  the  German 
clays  are  more  plastic  and  have  a  greater  tensile  strength 
than  American  clays  of  very  similar  chemical  constitution; 
while  residual  clays — those  found  at  or  near  the  point  at 
which  the  parent  feldspathic  rock  was  decomposed — are  not 
in  any  sense  as  plastic  or  as  strong  as  the  same  clays  are 
when  found  as  sedimentar.v  clays  at  a  distance  from  their 
place  of  origin.  Chemical  analysis  failed  to  account  for  these 
decided  differences. 

Under  these  conditions,  Mr.  Acheson  reasoned  that  the 
greater  plasticity  and  tensile  strength  were  developed  during 
the  period  of  transportation  from  the  place  of  their  formation 
to  their  final  bed,  thinking  possibly  it  might  be  due  to  the 
presence  of  vegetable  extractives  in  the  waters  which  carried 
them.  He  made  several  experiments  on  clay  with  vegetable 
extracts,  tannin  being  one  of  them,  and  found  that  a  moder- 
ately plastic,  weak  clay,  when  treated  with  a  dilute  solution  of 
gallotannic  acid,  or  extract  of  straw,  was  increased  in  plas- 
ticity. Familiar  with  the  record  of  how  the  Egyptians  made 
the  Children  of  Israel  use  straw  in  the  making  of  bricks,  and 
believing  it  was  used  not  for  any  benefits  derivable  from  the 
weak  fibers,  but  for  the  extract,  he  calls  clay  so  treated  Egyp- 
tiarized  clay. 

In  1906  Mr.  Acheson  discovered  a  process  of  producing  a 
fine,  pure,  unctuous  graphite.  He  undertook  to  work  out  the 
details  of  its  application  as  a  lubricant.  In  the  dry  form,  or 
mixed  with  grease  or  oil,  it  was  easy  to  handle,  but  he  wished 
it  to  enter  the  entire  field  of  lubrication,  as  occupied  by  oil. 
In  his  efforts  to  suspend  it  in  oil,  he  met  the  same  troubles 
encountered  by  his  predecessors  in  this  line  of  work.  It 
would  quickly  settle  out  of  the  oil.  His  unctuous  graphite 
was  just  plain,  simple  graphite,  and  obeyed  the  same  laws 
covering  the  natural  product. 

In  the  latter  part  of  1906  the  thought  occurred  that  tannin 
might  have  the  same  effect  on  graphite  that  it  did  on  clay. 
He  tried  it  with  surprising  results.  The  "effect,"  for  such  it 
must  be  termed,  is  produced  with  water  and  a  comparatively 
small  quantity  of  gallotannic  acid,  and  when  thus  treated  the 
unctuous  graphite  remains  suspended  in  the  water,  showing 
not  the  slightest  disposition  to  settle.  The  black  liquid  passes 
with  ease  through  the  finest  filter  paper.  Severe  tests  have 
demonstrated  that  it  is  an  admirable  lubricant.  There  is 
every  reason  to  believe  that  deflocculated  graphite,  with  or 
without  oil,  will  become  a  popular  agent  for  all  classes  of 
lubrication,  for.  strange  as  it  may  seem,  deflocculated  graphite 
possesses  the  remarkable  power  of  preventing  rust  or  corro- 
sion of  iron  or  steel.  The  graphite  appears  to  entirely  neu- 
tralize the  effect  of  the  water  in  which  it  is  suspended. 

Mr.  Acheson  was  desirous  of  mixing  this  graphite  with  oil. 
in  order  to  meet  the  demands  for  a  mixture  of  this  kind.  This 
was  a  matter  of  greater  difficulty  than  was  at  first  expected, 
but  it  has  been  finally  accomplished,  so  that  oil  and  graphite 
will  run  through  fine  filter  paper,  as  described  for  a  mixture 
with  water.  In  these  circumstances,  Mr.  Acheson  now  feels 
assured  that  he  can  meet  any  demand  for  a  lubricant  where  oil 
is  preferable,  and  evaporation  of  his  water  lubricant  might  be 
objectionable.  It  should  be  understood  in  this  connection 
that  the  very  lightest  and  thinnest  of  oils,  when  used  in  con- 
junction with  deflocculated  graphite,  can  be  used  in  the  place 
of  the  heavy  and  expensive  lubricating  oils  of  the  present  day, 
while  the  lasting  qualities  of  these  graphite  lubricants  will 
be  greater  by  far  than  the  oil  lubricants  which  it  is  hoped  they 
may  displace. 

•Orrln  E.   Dimlap,  In  Scientific  American,  May  11,  1907. 
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ADJUSTABLE  REAMERS  AND  TAPS  "WITH 

INSERTED  BLADES. 
In  the  November,  1906,  issue  of  Machikebt  a  few  designs  of 
Interchangeable  body  and  guide  counterbores  were  presented, 
and  the  reasons  for  making  tools  with  the  cutting  members 
inserted  were  mentioned.  The  accompanying  cut.  Fig.  1, 
shows  the  construction  of  a  reamer  with  inserted  blades;  the 
body  and  shank  are  made  out  of  ordinary  machine  steel, 
while  the  blades  and  the  binders  are  made  of  tool  steel.  There 
has  been  a  number  of  various  designs  of  inserted  blade  ream- 
ers on  the  market,  but  there  are  few  which  fill  the  require- 
ments in  all  respects  as  well  as  the  one  presented  here. 


^Fig.  1.    Adjustable  Hand  Reamer  -with  Inserted  Blades. 

As  seen  from  Fig.  1,  the  reamer  consists  of  a  body  C.  which 
has  one  end  turned  down  to  fit  into  a  hole  in  the  shank,  six 
blades,  and  six  binders  A.  and  finally  a  binding  nut  D  and  a 
check  nut  E.  which  are  mounted  on  the  threaded  part  of  the 
body.  The  end  of  the  body  which  is  turned  down  to  fit  the 
hole  in  the  shank  is  driven  in  place,  and  is  secured  by  means 
of  a  taper  pin.  The  body  is  slotted  longitudinally  to  receive 
the  blades,  and  has  a  circular  groove  all  around  to  receive 
the  binders.  The  latter  are  held  firmly  to  the  shoulder  B  on 
the  blades  (See  Fig.  2)  by  means  of  screws  which  are  thread- 
ed into  the  body.  The  hole  F  shown,  extending  in  the  center 
of  the  reamer  a  trifle  beyond  the  center-lines  of  the  binding 
screws,  is  for  the  purpose  of  providing  clearance  for  the  tap 
when  tapping  the  screw 
holes.  The  blade  is  bev- 
eled off  at  an  angle  of  4.5 
degrees  at  its  upper  end. 
and  the  binding  nut  is 
chamfered  on  the  inside 
to  correspond.  This  ar- 
rangement provides  for  a 
strong  grip  of  the  nut  on 
the  blades.  The  binders  are 
made  from  a  solid  ring, 
being  turned,  chucked, 
reamed,  and  the  screw 
holes  drilled  and  counter- 
bored,  before  the  ring  is 
cut  into  pieces.  The  blades 
are  ground  cylindrical  for  a  certain  distance  towards  the  point 
of  the  reamer.  This  cylindrical  part  serves  as  a  guide  in 
starting  the  reamer.  The  remaining  part  of  the  blade,  from 
the  neck  G  upwards,  is  ground  and  relieved  as  an  ordinary 
hand  reamer. 

In  Fig.  3  a  shell  reamer  is  shown  of  the  same  design.  The 
hole  is  intended  to  receive  a  regular  shell  reamer  arbor,  and 
the  reamer  is  driven  by  means  of  the  key  way  H.  The  blades 
of  this  reamer  are  shorter,  are  provided  with  a  radius  at  the 
point  like  regular  shell  reamers,  and  are  relieved  all  way  up 
and  slightly  back  tapered.  This  back  taper  is  equal  to  0.012 
inch  per  foot.  The  radius  R  at  the  end  of  the  blade  should  be 
about  1-16  inch  for  sizes  up  to  4  inches  diameter  and  Ys  inch 
for  larger  sizes. 

The  requirements  for  a  good  inserted  blade  reamer  are  that 
the  blades,  when  bound  in  place,  shall  be  practically  solid  with 
the  body,  that  the  design  shall  permit  a  liberal  adjustment  in 
regard  to  size,  that  this  adjustment  shall  be  easily  accom- 
plished, and  that  the  means  employed  for  binding  and  adjust- 
ing the  blades  shall  not  be  of  such  a  kind  as  to  prevent  the 
use  of  the  reamer  in  any  case  where  a  solid  reamer  could  have 
been  used.  The  design  shown  in  the  cuts  fills  all  these  require- 
ments. When  the  binders  A  are  tightened  down  against  the 
shoulder  B  in  the  blade,  and  the  nuts  are  screwed  tightly  up 
against  the  end  of  the  blade,  there  is  very  little  chance  for 
the  blade  to  move.  The  tapered  bottom  of  the  slots  in  the 
body  of  the  reamer.  Into  which  the  blades  are  fitted,  provide 


for  the  adjustment.  When  the  reamer  is  worn,  the  binders  are 
loosened,  and  the  nuts  at  the  upper  end  of  the  blades  screwed 
back.  The  blades  can  then  be  moved  upward  as  far  as  is 
necessary  for  recovering  the  original  size,  the  nuts  and  the 
binders  are  again  tightened,  and  the  reamer  may  be  ground 
to  the  exact  diameter  required.  The  ease  of  accomplishing  this 
adjustment  is  apparent.  No  details  either  used  for  binding 
or  adjustment  project  outside  of  the  reamer,  neither  at  the 
end  nor  at  any  place  on  the  diameter  of  the  body.  The  reamer 
can  not  only  pass  entirely  through  a  hole,  but  it  can  ream 
down  to  the  bottom  of  a  hole,  and  even,  to  a  certain  width,  face 
the  bottom  if  necessary.  Very  few  reamers  of  the  ordinary  ad- 
justable or   expansion    type  fill  all  the  requirements  so  well. 

This  must  not  be  construed  to  mean  that  this  is  the  only 
adjustable  reamer  possible  which  will  fill  the  requirements 
outlined.  There  can,  of  course,  be  a  great  deal  of  variation  in 
the  design,  but  the  one  in  question,  although  patented  in  one 
important  detail,  is  chosen  as  an  example,  because  of  em- 
bodying all  the  features  which  are  of  importance. 

Inserted  blade  taps  can  also  be  made  on  the  same  prin- 
ciples. In  a  tap,  however,  it  is  not  necessary,  as  in  the  case 
of  a  hand  reamer,  to  have  the  shank  nearly  up  to  the  full 


Fi^.  3.    A^ustable  SheU  Reamer. 

diameter  of  the  cutting  tool  itself.  In  the  case  of  a  tap.  instead, 
it  is  required  that  the  diameter  of  the  shank  shall  be  below 
the  diameter  at  the  root  of  the  thread  so  as  to  permit  the 
shank  to  freely  enter  the  threaded  hole.  The  tap  can  for  this 
reason  be  made  with  the  shank  solid  with  the  body.  The 
only  requirement  for  this  is  that  the  diameter  of  the  shank 
must  be  below  not  only  the  root  of  the  thread  of  the  tap,  but 
also  the  root  of  the  thread  of  the  threaded  portion  E  (see  Fig. 
4).  In  small  taps,  however,  this  is  not  possible,  as  there  the 
diameter  of  the  shank  would  be  altogether  too  small  in  com- 
parison with  the  diameter  of  the  tap.  In  such  cases  the  same 
arrangement  as  resorted  to  in  hand  reamers  must  be  adopted. 
Fig.  4  shows  two  taps,  one  with  the  body  and  the  shank  in  a 
solid  piece,  and  one  with  the  body  inserted  in,  and  pinned  to, 
the  shank. 

Another  difference  in  the  design  which  will  be  noticed  is 
that  the  end  of  the  blade,  instead  of  being  beveled,  is  made 
square  with  the  outside  face  of  the  thread.  This  arrangement 
is  necessary  in  order  to  insure  that  the  different  blades  in 
the  tap  will  have  their  teeth  in  such  rotation  that  when  the 
tap  is  used,  a  perfect  thread  will  result.  The  adjusting  nut  is 
therefore  made  with  a  plain  face  instead  of  being  beveled  off 
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Fig.  4.    Adjustable  Taps  made  on  same  Principles  as  Kramers. 

as  in  the  case  of  reamers.  It  is  evident  that  it  is  difficult  to 
replace  single  blades,  as  they  would  hardly  come  in  such  a 
position  as  to  produce  a  correct  lead.  For  this  reason  it  is 
customary  to  replace  all  the  blades  at  once,  preferably  thread- 
ing them  right  in  the  holder,  or  in  a  master  holder  similar 
to  the  tap.  As  there  is  no  bevel  on  the  adjusting  nut  to  hold 
the  blade  down  at  the  upper  end,  it  is  necessary  to  move  the 
binding  shoe  in  the  case  of  the  tap  nearer  toward  the  center 
of  the  blade. 
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NICKEL-CHROME  STEEL.* 

E.  F.  LAKE4 

Of  the  many  high  grades  of 
steel  which  have  been  brought 
out  in  the  past  few  years, 
nickel-chrome  steel  has,  by 
both  laboratory  and  practical 
tests,  been  placed  in  the  front 
rank  as  the  highest  grade  of 
steel  manufactured,  and  it  is 
used  on  all  classes  of  high- 
grade  machinery  that  require 
a  steel  of  high  tensile 
strength,  high  elastic  limit, 
and  a  great  resistance  to 
shock  and  torsional  stresses. 
It  is  one  of  the  latest  prod- 
E.  F.  LAKE.t  ygjg  Qf  (hp  steel  maker.    Only 

eight  years  ago  this  alloy  of  steel  was  comparatively  very 
little  known,  and  it  was  a  boast  of  the  Germans  "that  the 
entire  steel  trust  of  the  United  States  could  not  duplicate  a 

Percentage  of  carbon 


Percentage 'of  chromium  JUacldmir^,  y.  1'. 

Fig.  1.    Diagram  showing  Effect  of  Chromium  on  Steel. 

Mercedes  front  axle."  In  the  last  two  or  three  years  that 
boast,  however,  has  ceased  to  be  true.  To-day  this  alloy  is 
being  produced  by  a  number  of  American  steel  makers  at  a 
price  much  below  the  twenty-six  cents  a  pound  that  the  Krupp 
works  gets  for  its  highest  grade  of  steel,  in  New  York,  duty 
paid. 

Nickel-chrome  steel  is  made  in  many  different  composi- 
tions, some  of  which  are  high  in  tensile  strength,  some  in 
elastic  limit,  and  others  having  different  qualities,  demanded 
for  the  different  uses  to  which  they  are  to  be  put. 

The  Effect  of  Chromium. 
Chromium  added  to  steel  up  to  5  per  cent  increases  the 
tensile  strength  and  resistance  to  shocks,  and  diminishes  the 
elongation,  while  further  additions  lower  the  tensile  strength. 
The  elastic  limit,  in  pieces  not  annealed,  is  raised  at  first,  and 
afterward  lowered.  Chromium  resembles  carbon  in  its  in- 
fluence on  the  hardening  qualities  of  steel.  It  refines  the 
grain  remarkably,  owing  to  its  tendency  to  prevent  the  de- 
velopment of  the  crystalline  structure.  "  Added  to  nickel  steel, 
it  overcomes  the  tendency  of  lamination,  increases  the  elastic 
limit  to  figures  that  were  impossible  before  it  was  brought 
Into  use,  and  when  given  proper  heat  treatment,  the  steel  prac- 
tically shows  no  grain  or  fiber,  thus  possessing  a  high  power 
of  resistance  to  shock.  This  alloy  also  strongly  resists  the 
propagation  of  cracks  which  may  be  produced  by  sudden 
strains.  Chromium  intensifies  the  sensitiveness  of  the  steel 
to  the  quenching  process,  the  resistance  to  fracture  is  higher 


•For  additional  information  regarding  the  manufacture  and  char- 
acteristics of  this  and  l<indred  steels,  see  the  following  notes  and 
articles,  previouslv  published  in  Machinerv  :  Kemarkahle  Properties 
of  Nickel  Steel,  February,  l',)03 :  Properties  of  Nickel  Steel.  JIarch, 
1903  ;  The  Effect  of  Vanadium  on  Steel,  February,  1904  ;  Krupp's  Im- 
proved Spring  Steel,  February,  1004  ;  Alloy  Steels,  August,  1004  ;  all 
In  engineering  edition. 

t  .\ddress  :    701  K.  River  St.,  Elyria,  Ohio. 

IE.  F.  Lake  was  born  In  Oswego,  N.  Y.,  186:!.  He  served  an  ap- 
prenticeship with  the  Straight  Line  Engine  Co..  Syracuse,  N.  Y..  and 
has  since  been  employed  by  The  General  Electric  Co.,  Schenectady, 
N.  Y. :  Mesta  Machine  Co..  West  Homestead,  I'a.  :  Lorain  Steel  Co., 
Lorain,  Ohio,  and  The  Garford  Co..  automobile  m.inufacturers,  Elyria, 
Ohio,  Mr.  Lake  has  a  wide  e-xperience,  having  worked  as  machinist, 
molder,  and  pattern-maker,  and  has  passed  from  the  ranks  to  the 
positions  of  assistant  foreman  and  foreman.  For  the  past  ten  years 
he  has  made  a  special  study  of  metallurgy  and  internal  combustion 
engines,  and  has  made  many  tests  and  experiments  along  these  lines. 
He  has  contributed  considerably  to  the  technical  press. 


than  in  carbon  steel  of  the  same  degree  of  hardness,  and  for 
this  reason  extreme  hardness  may  be  obtained.  Two  per  cent 
or  more  of  chromium  added  to  steel  makes  it  very  difficult  to 
cut  cold,  although  a  special  tool  steel  is  made  which  over- 
comes this  to  a  large  degree.  Chromium's  action  on  steel 
becomes  decisive  above  a  content  of  one  per  cent. 

The  effect  of  chromium  on  steel  is  best  illustrated  by  the 
diagram.  Fig.  1,  taken  from  Austen's  "Introduction  to  Metal- 
lurgy." The  lower  dotted  line  shows  the  tensile  strength  of 
annealed  pieces,  the  lower  full  line  shows  the  elastic  limit  of 
annealed  pieces,  the  upper  dotted  line  shows  the  tensile 
strength  of  the  steel,  when  hardened,  and  the  upper  full  line 
shows  the  elastic  limit  of  the  steel,  when  hardened. 
The  Effect  of  Nickel. 

The  presence  of  this  metal  in  steel  is  very  interesting  in 
its  influence,  as,  when  added  to  steel  up  to  S  per  cent,  it  in- 
creases the  tensile  strength,  elastic  limit,  and  elongation. 
Adding  from  S  to  15  per  cent  of  nickel  produces  a  brittleness, 
and  the  mechanical  properties  are  not  ascertainalDle  by  experi- 
ment. With  20  per  cent  nickel  a  rapid  rise  in  extensibility  is 
noticed,  which  increases  very  rapidly  up  to  25  per  cent,  after 
which  the  increase  is  more  slow.  Fig.  2  Is  a  diagram  from 
Roberts-Austen's  "Metallurgy,"  which  illustrates  these  points 
better  than  words  will. 

Nickel  increases  the  ability  of  steel  to  withstand  shock 
stresses  even  though  the  shape  be  intricate  and  lightened 
with  holes.  When  properly  combined  with  carbon,  it  largely 
removes  the  tendency  of  crystallization,  and  the  steel  may  be 
hardened  by  the  cementation  process  without  fear  of  the  core 
being  brittle.  If  high  in  carbon,  however,  it  will  not  stand 
local  hardening,  but  may  be  oil  tempered  without  difficulty. 
Nickel  also  gives  steel  a  tendency  to  show  laminations  and 
makes  it  weak  at  right  angles  to  the  direction  in  which  it  is 
rolled.  By  the  addition  of  chromium  these  laminations  are 
removed,  and  the  metal  is  given  a  high  degree  of  homogeneity, 
the  hardening  can  be  performed  more  easily  and  without  the 
danger  of  fissures  appearing. 

In  nickel  steel,  the  tenacity  and  elastic  limit  Is  much  in- 
creased by  positive  quenching  up  to  about  5  per  cent  nickel, 
especially  with  high  percentages  of  carbon.  Below  0.50  per 
cent  carbon  and  5  per  cent  nickel  the  reduction  of  area  re- 
mains nearly  unchanged,  and  the  elongation  but  slightly  de- 
creases by  heat  treatment,  but  when  chromium  is  added  these 
are  both  reduced  nearly  one  half  by  heat  treatment. 
Effect  of  Silicon. 

Silicon  is  sometimes  used  in  nickel-chrome  steel,  as  it  pre- 
vents the  formation  of  blow  holes  and  neutralizes  the  injurl- 
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Fig,  2.    Diagram  showing  the  Effect  of  Niclcel  on  Steel, 

ous  tendencies  of  manganese.  The  majority  of  these  steels, 
however,  do  not  contain  silicon,  as  its  exact  influence  is  not 
quite  clear,  and  it  is  difficult  to  obtain  silicon  in  steel  without 
the  presence  of  manganese.  This  malies  its  direct  action  difli- 
cult  to  determine.  In  quenching,  silicon  seems  to  influence 
steel  the  same  as  carbon  in  many  ways,  but  this  largely  de- 
pends on  the  co-existing  amount  of  the  latter  as  well  as  of 
manganese.  In  general,  only  very  small  quantities  are  effect- 
ive, and  then  only  when  the  carbon  content  is  low.  Silicon 
will  increase  the  tensile  strength,  but  at  the  same  time  lower 

the  elastic  limit. 

Effect  of  Manganese. 

Manganese  is  always  a  component  of  nickel-chrome  steel,  but 
over  0.40  per  cent  is  seldom  allowed,  as  a  steel  high  in  man- 
ganese is  difficult  to  work  cold,  while  otherwise  nickel-chrome 
steel  can  be  bent  cold  without  difficulty.  This  has  been  proved 
by  tests  which  have  been  applied,  one  of  which  was  a  con- 
necting or  piston  rod  that,  after  finishing,  was  bent  double 
and  showed  no  Indications  of  cracks.     Another  rod  was  twist- 
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ed  two  complete  revolutions  without  injury.  When  the  car- 
bon is  less  than  0.50  per  cent,  and  from  4  to  6  per  cent  of 
manganese  is  added,  steel  becomes  so  brittle  that  it  can  be 
powdered  under  a  hand  hammer,  but  by  the  addition  of  twice 
that  amount  of  manganese  the  strength  is  restored.  At  15 
per  cent  manganese,  again,  a  decrease  in  toughness,  but  not 
in  transverse  strength,  takes  place.  With  20  per  cent  and 
more  of  manganese  a  rapid  decrease  talies  place.  The  dis- 
covery of  these  properties  brought  out  manganese  steel  which 
has  some  remarkable  qualities.  The  higher  the  percentage 
of  carbon,  the  less  manganese  is  necessary  to  bring  about  the 
result  referred  to. 

Influence  of  Phosphorus  and  Sulphur. 
Phosphorus  and  sulphur  are  always  components  of  steel, 
and  probably  more  time,  more  energy,  and  more  money  has 
been  spent  to  get  rid  of  these,  or  reduce  them  to  a  minimum, 
than  on  all  other  experiments.  Phosphorus  causes  a  "cold 
shortness"  or  brittleness  in  steel,  and  almost  any  quantity  is 
injurious.  No  matter  how  high  the  tensile  strength  or  elastic 
limit  may  be  made  by  other  components,  if  phosphorus  is 
high,  the  metal  will  break  when  given  shock  tests.  For  this 
reason  some  object  if  phosphorus  is  present  in  amounts  over 
0.015  per  cent,  while  others  will  allow  as  much  as  0.04  per 
cent  before  they  will  agree  that  it  is  damaging  to  any  serious 
extent.  A  high  percentage  of  sulphur,  on  the  other  hand, 
causes  a  "hot  shortness"  or  brittleness  beyond  a  dull  red 
heat,  and  is  therefore  not  desirable  when  the  metal  is  to  be 
forged  or  worked  hot.  This  component,  however,  is  not  as 
injurious  as  phosphorus. 


used  principally  for  gears,  as  these  are  the  highest  grades  of 
steel  in  the  market,  either  foreign  or  domestic,  tor  this  pur- 
pose. The  nickel-chrome  steels  shown  in  the  table  that 
contain  0.25  per  cent  carbon  are  more  extensively  used  than 
those  with  higher  carbon  content,  as  they  are  forged  easier, 
and  are  machined  and  worked  with  less  difficulty.  These 
steels  are  used  where  great  strength  is  demanded,  combined 
with  a  light  weight;  hence,  in  automobile  construction  they 
are  used  for  Such  parts  as  crank  shafts,  sprocket  shafts,  rear 
driving  shafts,  propeller  shafts,  axles,  wheel  pivots,  and 
piston  rods.  Some  racing  cars  have  been  built  with  all  the 
working  parts,  as  well  as  the  frame,  of  nickel-chrome  steel. 
These  nickel-chrome  steels  are  not  as  readily  drop-forged 
as  the  ordinary  carbon  steel,  and  therefore  the  difference  be- 
tween consecutive  die  forms  should  be  less  than  in  those 
used  for  ordinary  steel.  In  forging,  the  metal  should  be 
heated  to  about  1,3S0  degrees  F.,  and  kept  at  about  that 
point  until  the  operation  is  completed.  Care  must  also  be 
taken  not  to  overheat  or  underwork  the  metal,  as  this  pro- 
duces a  coarse  grain,  which  will  show  a  low  percentage  of 
reduction  of  area,  and  the  metal  will  be  condemned  on  account 
of  its  inability  to  withstand  the  shock  stresses.  The  best 
forging  process  is  undoubtedly  the  one  using  the  hydraulic 
press,  as  with  this  the  metal  is  slowly  squeezed  into  the  die, 
thus  allowing  the  mass  time  to  assume  its  new  shape.  The 
formation  of  crystals  will  not  be  able  to  take  place,  and  the 
metal  will  be  of  a  finer  grain,  with  greater  density,  producing 
less  internal  stresses  and  closing  up  any  flaws  which  might 
have  been  in  the  center  of  the   ingot.     In  hammer  forging, 


TABLE  SHOWING  DIFFERENT  COMPOSITIONS  OF  NICKEL-CHROME  STEEL  AND  THEIR  STRENGTHS. 


Nickel,  per  cent 

Chromium,  per  cent 

Carbon,  per  cent 

Silicon,  per  cent 

Manganese,  per  cent 

Phosphorus,  per  cent 

Sulphur,  per  cent 

FuUy  Annealed. 
Tensile  Strength,  pounds  per  square  inch  . 

Elastic  Limit,  pounds  per  square  inch 

Elongation  in  2  inches,  per  cent 

Reduction  of  Area,  per  cent 

After  Heat  Treatment. 
Tensile  Strength,  pounds  per  square  inch  . 
Elastic  Limit,  pounds  per  square  inch  . . . . 

Elongation  in  2  inches,  per  cent 

Reduction  of  Area,  per  cent 


1.60 

4.41 

0.2.5 

0.30 

0.35 

0.012 

0.013 

126,000 
11.5,000 

28 

64 

185,000 
160,000 

14 

48 


3.30 

1.40 

0.31 

0.20 

0.40 

0.012 

0.028 

115,000 

95,000 

24 

42 

155,000 
132,000 

38 

16 


4.40 

1.50 

0.35 

0.34 

0.73 

0.013 

0.012 


154,000 
133,000 

12 

35 


3.50 

1.50 

0.25 

0.25 

0.40 

0.018 

0.022 

126,000 
115,000 

28 

64 


2.09 

0.71 

0  36 

0.21 

0.35 

0.025 

0.036 

112,000 

87,000 

14 

64 


3.88 
1.87 
0.24 


0.35 

0.028 

0.03 

123,000 

80,000 

10 

53 


1.50 
0.80 
0.25 


1.50 
0.80 
0.45 


0.40 
0.03 
0.035 


0.40 
0.08 
0.035 


85,000  I      90,000 

65,000         65,000 

30  I        18 

50  85 

130,000  '    180,000 

100,000       140,000 

12  8 

30  1        30 


Composition  of  Nickel-chroine  Steels. 

The  different  combinations  or  percentages  of  the  compon- 
ents of  nickel-chrome  steels  are  as  varied  as  their  makers, 
but  the  compositions  obtained  have  resulted  in  a  very  high 
grade  of  steel.  Thus  nickel  is  used  in  percentages  of  from 
1  to  5,  chromium  from  Y2  to  5,  carbon  from  0.25  to  0.45. 
sUicon,  when  used,  from  V2  to  3,  and  manganese  from  1,4  to  1. 
The  table  above  shows  some  of  the  nickel-chrome  steels  that 
are  turned  out  by  the  different  makers,  both  foreign  and 
American,  and  their  comparative  strength.  The  first  column 
shows  one  composition  that  is  comparatively  low  in  nickel 
and  high  in  chromium,  while  the  next  three  columns  are  low 
in  chromium  and  high  in  nickel,  other  components  being 
about  equal.  The  last  two  columns  contain  the  specifications 
adopted  by  the  Association  of  Licensed  Automobile  Manu- 
facturers. The  only  difference  between  them  is  that  one 
contains  0.45  per  cent  carbon  and  the  other  is  0.25  per  cent. 
The  physical  characteristics  of  these  two  kinds  are  not 
derived  from  actual  tests,  but  are  the  characteristics  which 
they  must  possess  when  a  test  is  made  from  a  %-inch  test 
bar,  rolled  from  every  heat  and  from  two  separate  ingots. 
The  actual  test  may  show  much  higher  figures,  as  these  are 
the  lowest  figures  at  which  the  steel  will  be  accepted.  The 
phosphorus  and  sulphur  may.  of  course,  be  lower,  as  the 
percentage  given  is  the  highest  that  will  be  allowed.  To 
the  tests  in  this  table  there  should  be  added  a  shock  test, 
as  all  of  these  might  be  satisfactory  in  their  results,  and 
yet,  if  too  high  in  phosphorus,  the  metal  would  not  stand 
shock  and  torsional  stresses. 

The  steels  given  in  the  table  which  are  high  in  carbon  are 


unless  the  hammer  is  a  large,  slow-moving  one,  only  the 
shell  of  the  forged  piece  is  affected,  as  the  blows  will  not  pene- 
trate to  the  center. 

Heat  Treatment. 
This  steel  is  nearly  always  heat  treated,  and  great  care 
should  be  used  in  doing  this,  as  it  is  very  easy  to  destroy  the 
good  qualities  of  the  metal  by  inferior  -workmanship  in  this 
regard.  The  factors  which  influence  the  results  of  heat  treat- 
ment are: 

First:     The  physical  and  chemical  components  of  thfe  metal. 

Second:  The  gases  and  other  substances  which  come  in 
contact  with  the  metal  while  heating. 

Third:  The  form  of  the  temperature  rise  curve  for  each 
unit  of  the  metal. 

Fourth:  The  highest  temperature  given  to  each  unit  of  the 
metal. 

Fifth:  The  length  of  time  at  which  the  metal  is  kept  at  the 
maximum  temperature. 

Sixth:  The  form  of  the  temperature  drop  curve  for  each 
unit  of  metal. 

At  about  570  degrees  F.  most  steels  lose  their  ductility  and 
are  not  capable  of  resisting  the  strains  of  unevenly  heated 
metal.  Therefore,  the  temperature  rise  curve  up  to  this  point 
should  be  a  gradual  one;  after  this  it  may  be  as  rapid  as  possi- 
ble without  overheating.  Care  must  be  taken  not  to  overheat 
or  burn  the  metal,  as  it  is  almost  impossible  to  bring  it  back 
to  its  former  high  standard. 

Nickel-chrome  steel  should  be  annealed  after  it  has  been 
worked  and  before  heat  treatment,  in  order  that  it  may  return 
to  its  natural  state  of  repose,  as  machining,  forging,  hammer- 
ing, etc.,  is  liable  to  throw  it  out  of  its  homogeneity.     It  is 
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annealed  in  a  different  manner  from  the  ordinary  grades  of 
steel,  it  being  heated  to  a  temperature  of  about  1,470  degrees 
F.,  kept  at  this  heat  for  four  hours  and  then  allowed  to  cool 
slowly  in  a  slow-cooling  furnace,  or  by  packing  in  ashes  or 
charcoal,  the  latter  being  preferred.  If  carbonizing  is  resorted 
to,  this  steel  should  be  annealed,  after  carbonizing,  as  de- 
scribed above. 

To  harden  this  steel,  it  should  be  heated  to  about  1,470 
dfgrees  P.  and  made  as  hard  as  possible  by  quenching  in  oil 
or  water,  after  which  it  can  be  drawn  to  the  different  degrees 
required.  Gears  should  be  drawn  by  heating  to  480  degrees  F. 
to  remove  the  internal  strains.  This  makes  the  hardest  and 
toughest  gear  which  it  is  possible  to  make.  It  will  stand  an 
enormous  amount  of  wear  and  shock  stresses,  and  it  is  very 
difficult  to  break  out  a  tooth  with  a  sledge  hammer. 

The  carbonizing  should  be  done  by  carefully  packing  the 
pieces  to  be  carbonized  in  a  cast  iron  pot,  in  a  mixture  of 
powdered  bone  and  charcoal.  This  should  then  be  heated 
slowly  until  the  temperature  is  raised  to  660  degrees  P.,  after 
which  the  temperature  can  be  raised  as  fast  as  desired  until 
2,100  degrees  F.  has  been  reached.  The  steel  should  be  kept 
at  this  temperature  tor  at  least  four  hours,  after  which  it 
should  be  allowed  to  cool  slowly  by  taking  the  pot  out  of  the 
fire  and  permitting  it  to  cool  without  removing  the  cover. 
This  annealing,  tempering,  and  carbonizing  can  only  be  done 
successfully  and  with  positive  assurance  by  the  use  of  a  fur- 
nace to  which  is  attached  a  pyrometer,  as  the  proper  degrees 
of  heat  cannot  be  guessed  at  by  the  color  of  the  metal. 

Machining  Nickel-chrome  Steel. 
Nickel-chrome  steel  is  more  difficult  to  machine  than  ordi- 
nary  steel.  This  can  only  be  done  successfully  when  fully 
annealed  and  with  high-speed  tool  steel.  Under  these  condi- 
tions it  should  be  cut  at  the  rate  of  35  feet  per  minute,  the 
cut  being  3/16  inch  deep,  with  1/16-inch  feed.  The  compari- 
son between  the  machining  of  this  and  other  steels  is  best 
illustrated  by  the  following  table: 

TABLE  SHOWING  CUTTING  SPEED  FOR  DIFFERENT  GRADES  OF  STEEL. 

Depth  of  cut  I'g  inch  and  feed  -^  inch. 


METHOD  OP  HARDENING  THIN  MILLING 
CUTTERS. 


J.  F.  SALLOWS.' 


Kind  of  Steel. 

Cutting 
Speed  in 
Feet  per 
Minute. 

Pounds  of 
Turnings 
per  Hour. 

100 
75 
63 
51 
55 

50 

45i 
85 

295 

■•     020   "       "       "       •'       

■<     0.30   "       •'       "      "       

232 
176 

"     0.40   "       "      "      "       

150 

'■     3.50   "       "       "  nickel 

0.75  per  cent  nickel,  0.80  per  cent  chro- 

163 

148 

1.50  per  cent  nickel,  0.80  per  cent  chro- 
mium, and  0  25  per  cent  carbon 

Steel  with  1.5  per  cent  nickel,  0.80  percent., 
chromium,  and  0.45  per  cent  carbon 

135 
103 

This  steel  is  only  used  where  strength  and  lightness  are 
more  important  than  cost.  In  automobile  construction,  it  is 
only  used  on  the  higher  priced  cars  and  for  the  parts  which 
have  to  stand  the  largest  amount  of  strains  and  stresses.  Its 
ability  to  stand  these  stresses  better  than  the  ordinary  carbon 
steel  was  demonstrated  by  one  motor  car  builder,  by  taking 
two  round  bars  1%  inch  in  diameter,  one  of  which  was 
nickel-chrome  steel  and  the  other  a  mild  carbon  steel,  fairly 
low  in  carbon,  gripping  both  ends,  leaving  9%  inches  exposed 
and  subjecting  them  to  a  bending  operation,  the  bending  being 
9/32  inch  out  of  the  true  position  of  the  center-line  of  the  bars. 
This  bending  was  made,  back  and  forth,  with  the  carbon  steel 
bar  20,000  times  before  it  fractured,  while  with  the  nickel- 
chrome  steel  bar  250,000  bendings  were  made  before  this  frac- 
tured. Other  tests,  which  have  been  made  by  the  writer,  show 
similar  results. 

With  the  continued  use  of  this  grade  of  steel,  its  manufac- 
ture in  larger  quantities  by  the  steel  makers,  and  the  improve- 
ments in  machinery  and  cutting  steels,  it  will  no  doubt  be 
cheapened  both  in  the  production  and  in  its  manufacture  into 
finished  products,  so  that  its  use  can  become  more  diversified, 
and  better  wearing  qualities,  lighter  weight  and  greater 
strength  given  to  the  working  parts  of  many  classes  of 
machinery. 


Based  upon  my  experience  of  years  in  hardening  and  temper- 
ing all  kinds  of  tools,  it  is  my  opinion  that  where  there  is  a 
quantity  of  thin  milling  cutters  to  be  hardened  and  tempered, 
they  should  be  arranged  on  a  mandrel,  as  shown  in  Fig.  1.  This 
view  shows  ten  milling  cutters  varying  in  size  from  3  to  AV2 
inches  diameter,  all  having  l-.  inch  cutting  face.  They  are 
all  arranged  on  one  stud  or  mandrel,  with  a  washer  on  each 
end  of  such  diameter  that  it  allows  the  cutters  to  harden  to 
sufficient  depth  to  provide  for  numerous  grindings,  and  at  the 
same  time  not  harden  to  such  depth  as  to  cause  warping  or 


Pig.  1-    Thin  Milling  Cutters  Mounted  on  Arbor  for  Hardening. 

cracking.  Cutters  1/16  inch  thick  and  upward  should  be  hard- 
ened in  this  manner,  as  the  method  does  away  with  any  pos- 
sible warping,  and  it  insures  uniform  hardness. 

Fig.  2  shows  the  stud,  washers  and  nut  before  the  cutters 
are  put  on  the  stud  for  packing.  The  stud  should  be  of  such 
length  at  the  large  end  A  as  to  permit  of  a  good  tong  hold 
A  washer  is  put  on  first,  and  then  the  cutters  are  put  on,  fol- 
lowed by  the  other  washer.  The  nut  is  tightened  as  tightly 
as  possible,  and  the  cutters  are  then  packed  in  a  pipe  large 
enough  to  allow  YoAnch  clearance  between  the  teeth  and  the 
inside  of  the  pipe.  They  are  packed  in  fine  wood  charcoal, 
and  the  ends  of  the  pipe  are  sealed  with  asbestos  cement. 
Heat  in  a  furnace,  or  if  no  furnace  is  at  hand,  place  the  pipe 
over  an  open  fire  on  a  large  forge  and  cover  with  coal  or 
hard  coke.  If  the  pipe  does  not  heat  uniformly,  roll  it  over 
and  over.  This  is  an  advantage  of  a  pipe  over  a  box  for 
pack-hardening,  it  being  readily  turned  so  as  to  heat  the  con- 
tents uniformly. 


Fig.  2.     Arbor  used  when  Hardening  Thin  Cutters. 

The  cutters  shown  in  Fig.  1  were  dipped  at  a  bright  red 
heat  in  cold  salt  water,  and  while  still  quite  warm  were  re- 
m-oved  to  a  tank  of  fish-oil  to  draw  down.  They  came  out 
straight  and  were  hard  from  outside  cutting  edge  to  within 
about  Vs  inch  above  the  washer  line.  This  method,  in  my 
opinion,  is  the  best  way  to  secure  a  first-class  job  of  this  class 
of  tools  when  hardened  in  quantities. 
*     *     * 

Some  metals  will  amalgamate  when  in  contact,  even  when 
at  ordinary  temperatures.  Gold  in  contact  with  lead  will  per- 
meate the  lead  for  a  considerable  distance  from  the  point  of 
contact,  and  it  Is  said  that  if  a  zinc  disk  and  a  copper  disk 
are  held  together  for  a  number  of  months  under  pressure, 
that  the  surface  of  the  copper  will  he  found  covered  with  a  film 
of  yellow  brass. 


*Reo  Motor  Car  Co.,  Lansing,  Mich. 
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PURE  DRINKING  WATER  IN  SHOPS. 
It  is  a  matter  of  great  importance  in  shops,  mills  and  fac- 
tories that  the  water  supply  for  employes  be  -not  only  pot- 
able, but  safe.  It  is  also  desirable  that  the  water  system  be  so 
distributed  that  men  can  get  a  drink  without  walking  long 
distances.  The  torture  of  thirst  in  hot  summer  days  is  un- 
endurable, and  men  must  drink  though  they  incur  the  dis- 
pleasure of  their  foremen  by  leaving  their  work  and  going 
to  the  water  supply.  If  the  water  supply  is  convenient  many 
steps  will  be  saved;  but  of  the  greatest  importance  is  the 
matter  of  providing  a  safe  water  supply.  By  this  we  do  not 
mean,  necessarily,  water  which  does  not  produce  actual  sick- 
ness, like  typhoid  fever  and  other  dangerous  diseases,  but 
water  that  is  also  free  from  contaminating  germs  that  produce 
lassitude,  general  debility  and  a  condition  of  poor  health, 
without  actual  sickness.  No  doubt,  there  are  manufacturing 
concerns  having  water  supply  of  doubtful  purity  that  would 
find  the  installation  of  an  efficient  filtering  and  sterilizing 
system  an  investment  netting  big  returns.  The  president  of 
one  large  company,  having  had  experience  in  this  feature  of 
works  management,  speaks  enthusiastically  of  the  improved 
condition  resulting  from  a  first-class  water  supply.  He  says 
that  since  a  system  of  water  purification  was  installed,  the 
average  number  of  idle  machines  in  the  shop  has  been  re- 
duced from  fourteen  to  two,  and  he  estimates  that  it  has  more 
than  paid  for  itself  each  of  the  three  years  it  has  been  in  use. 
This  is  rational  shop  welfare  work  that  appeals  to  employers 
and  employes,  for  it  saves  both  the  health  and  pocketbook, 
and  promotes  general  efficiency. 

»  *  * 
THE  SCARCITY  OF  SKILLED  LABOR. 
During  the  last  year  there  have  been  occasional  complaints 
about  the  scarcity  of  labor,  and  it  appears  that  this  scarcity 
is  particularly  noticeable  in  industries  requiring  very  highly 
skilled  men,  well  trained  in  their  trade,  and  also  in  indus- 
tries requiring  very  cheap  labor.  There  does  not  seem,  as 
yet,  to  be  any  scarcity  of  workers  in  such  industries  where 
comparatively  good  wages  are  paid  for  labor  not  very  highly 
skilled.  The  scarcity  of  men,  in  the  two  groups  referred  to 
in  the  first  place,  must  depend  upon  two  entirely  different 
causes.  In  the  latter  group,  consisting  of  cheap  help,  men  are 
scarce,  because  our  present  prosperity  has  made  it  possible  for 
a  number  of  men  formerly  employed  at  cheap  wages  to  find 
employment  in  more  lucrative  positions,  and  this  scarcity  ot 
help  is  only  temporary,  and  will  not  continue  when  the  high 


tide  of  industrial  activity  commences  to  recede.  In  th» 
former  group,  that  of  highly  skilled  workingmen,  the  cause 
is  a  different  one  and  one  which,  from  an  industrial  point  of 
view,  is  of  far  greater  importance.  Our  industrial  system  does 
not  produce  the  same  number  of  skilled  workmen  in  propor- 
tion to  the  demand  as  it  did  twenty  or  twenty-five  years  ago. 
For  this  reason  the  present  scarcity  of  men  of  this  class  may 
prove  permanent  for  many  years  to  come,  and  the  only  rem- 
edy in  sight  is  to  find  some  way  by  which  to  educate  a  certain 
number  of  young  men  in  certain  trades,  so  as  to  attain  the 
necessary  skill,  and  fill  the  vacancies  which  are  brought  about 
by  the  dropping  out  of  many  who  were  initiated  in  their 
trade  a  generation  ago.  In  the  shops  to-day,  as  everybody 
well  knows,  the  boy  or  young  man  who  expects  to  learn  a 
trade  is  too  often  put  to  work  in  a  special  department  where 
his  range  of  knowledge  and  general  ability  is  becoming  very 
limited.  Under  such  circumstances,  there  is  no  wonder  that 
manufacturers  commence  to  realize  that  there  are  no  men 
available  to  fill  the  places  of  the  good  all-around  mechanics 
which  one  by  one  pass  away.  With  our  industrial  activities 
permanently  increasing,  and  the  chances  for  a  young  man  to 
thoroughly  learn  a  trade  decreasing,  it  must  come  to  a  point 
where  necessity  will  demand  the  inauguration  of  some  or- 
ganized effort  of  educating  young  men  in  the  trades,  either 
inside  or  outside  of  the  productive  industrial  establishment. 
For  this  reason  the  steps  taken  by  the  National  Machine  Tool 
Builders'  Association  in  order  to  investigate  the  subject  of 
apprenticeship  systems,  and,  if  possible,  bring  about  the 
adoption  of  a  fairly  uniform  system  throughout  the  country, 
are  to  be  highly  commended,  as  well  as  the  effort  made  for 
establishing  trade  schools  outside  of  the  factories.  Both  ten- 
dencies point  toward  increased  realization  of  the  necessity  of 
systematically  educating  the  coming  generation  for  the  work 
to  be  performed. 

*     *     * 

PLAN  OF  THE  SHOP  OPERATION  SHEETS. 

The  methods  shown  in  the  shop  operation  sheets,  now  form- 
ing a  feature  of  all  editions  of  Machixert,  are  not  the  only 
ones  that  can  be  used,  nor  are  they  necessarily  the  ones  that 
should  be  preferred  to  obtain  the  best  results.  On  the  con- 
trary, we  recognize  that  there  may  be  several  other  methods 
of  doing  an  operation  equally  as  good,  or  some,  perhaps,  in 
certain  cases  even  better,  than  the  one  chosen  for  the  illustra- 
tion. The  selection  of  a  method  to  illustrate  will  be  deter- 
mined by  these  factors:  first,  simplicity;  second,  the  avoid- 
ance of  special  tools;  third,  the  enunciation  of  sound  mechani- 
cal principles  that  may  be  employed  in  general  practise.  In 
most  cases,  we  shall  confine  these  shop  operations,  in  the  case 
of  machine  operations,  to  standard  machine  tools,  and  shall 
avoid  the  use  of  special  tools  or  appliances,  for  the  present, 
save  where  absolutely  necessary.  Where  precise  measure- 
njents  are  required,  it  will  be  supposed  that  the  ordinary 
micrometer  is  available,  but  ordinarily  the  usual  tools 
employed  by  the  machinist  should  suffice.  Exceptions  will 
occur,  as,  for  example,  in  the  case  of  gear  cutting,  where  there 
seems  to  be  no  escape  from  the  use  ot  the  vernier  gear  tooth 
caliper  or  special  fixed  gages  for  determining  the  exact  thick- 
ness of  tooth  on  the  pitch  line. 

It  perhaps  will  be  the  case  in  some  operation  that  a  much 
simpler  method  may  be  used  than  the  one  we  show  for  an 
example,  as  for  instance,  centering  a  gear-cutter,  as  was  illus- 
trated in  the  May  issue.  It  has  been  suggested  by  a  corre- 
spondent that  the  use  of  a  sharp-pointed  center  in  the  divid- 
ing-head is  very  common  and  is  regarded  as  good  practise 
when  carefully  done,  but  centering  cutters  in  this  manner  is 
something  that  can  be  done  only  with  a  gear-cutter  or  other 
cutter  that  has  the  center  line  marked  thereon.  The  method 
shown  in  the  operation  sheet  referred  to  is  equally  applicable 
to  all  kinds  of  symmetrical  cutters,  and  in  showing  it  a  princi- 
ple was  explained  that  is  of  much  practical  value  in  general 
milling  machine  practice.  The  limits  of  space  of  this  opera- 
tion sheet  would  not  permit  the  description  of  the  alternative 
practise  also,  and  in  choosing  between  any  two  practises,  we 
believe  it  best  to  show  the  one  that  means  the  most  to  the 
mechanic,  and  to  assume  that  the  short  cuts  are  safest  when 
the  basic  principles  are  known  as  well. 
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WRITING  LETTERS  IN  A  BUSINESS-LIKE 
MANNER. 

It  is  very  common  among  a  certain  class  of  office  people  to 
hear  criticisms  pronounced  on  explicit  letters  because  of  not 
being  written  in  a  "business-like  way,"  the  business-like  letter 
■evidently  being  supposed  to  be  one  that  is  short  and  meager 
in  its  wording.  This,  however,  must  be  considered  an  er- 
roneous opinion,  and  is  daily  causing  a  great  deal  of  extra 
-work  and  trouble  in  business  life.  The  ideal  business  letter 
is  one  which  in  as  short  a  space  as  possible  clearly  transfers 
the  thoughts  of  the  writer  to  the  reader.  To  do  this  in  very 
few  words  is  often  impossible,  and  while  some  men  may  have 
a  great  ability  of  expressing  themselves  at  the  same  time 
clearly  and  concisely,  the  majority  of  letter  writers  need 
about  as  many  words  to  convey  their  ideas  as  they  feel  in- 
clined to  use.  For  this  reason  it  is  a  mistaken  policy  to  sac- 
rifice clearness  of  expression  to  the  notion  that  business  letters 
should  necessarily  be  short.  They  should  be  as  short  as  con- 
sistent with  perfectly  clear  and  definite  statements,  but  not 
a  word  shorter,  no  matter  how  many  pages  are  necessary  for 
the  writer  to  express  his  ideas. 

It  is  said  that  the  man  at  the  head  of  one  of  our  largest 
machinery  firms  never  reads  a  letter  which  extends  over  more 
than  one  sheet  of  paper.  The  opinions  of  such  a  man  neces- 
sarily have  great  weight  with  his  subordinates,  and  they  will 
eagerly  try  to  make  a  rule  of  not  writing  any  longer  letters. 
This  gentleman  himself  may  possess  a  special  ability  of  clear 
thought  and  of  short  expression,  but  the  majority  of  the 
•clerks  and  employes  of  the  company  lack  such  an  ability  and 
■conform  to  such  arbitrary  rules  only  by  failing  to  make  their 
letters  convey  their  ideas.  The  writer,  when  in  the  employ 
of  a  large  manufacturing  concern,  had  often  occasion  to  make 
Inquiries  in  regard  to  certain  orders  given  by  customers  who 
■could  be  reached  only  by  writing.  A  draft  of  the  letter  was 
made,  stating  the  case  and  asking,  as  clearly  as  possible,  for 
the  information  wanted.  In  certain  cases  where  the  subject 
in  question  was  complicated  it  was  impossible  to  confine  the 
matter  to  a  very  limited  space.  This  draft  was  passed  in  to 
the  business  office  where  the  matter  was  "boiled  down,"  as 
the  expression  was,  to  conform  to  the  rules  of  business-like 
letters,  and  the  result  often  was  that  two  or  three  letters  had 
to  pass  between  the  firm  and  the  customer  before  plain  under- 
;Standing  could  be  had.  This,  of  course,  could  all  be  blamed 
to  the  inquirer's  way  of  asking  his  questions,  and  not  to  the 
"boiling  down"  process  to  which  the  questions  had  been  sub- 
jected, had  it  not  been  for  the  fact  that  in  a  few  cases  where 
the  writer's  drafts  were  strictly  copied,  the  information  asked 
for  came  as  expected.  All  of  which  is  intended  to  prove  that 
the  "business-like"  letter,  so-called,  has  its  drawbacks. 
*  «  * 
GENIUS  UNDER'  CONTRACT. 

CHARLES  CLOUKEY." 

Somef  of  the  most  progressive  and  far-seeing  manufacturing 
and  engineering  concerns  have  adopted  various  forms  of 
profit-sharing  policies  with  the  end  in  view  of  increasing  the 
Interest  and  efficiency  of  their  working  forces.     The  move  is 

.a  very  commendable  one,  and,  so  far  as  is  known,  is  a  success- 
ful one.  and  contrasts  very  strongly  with  the  contract  system 

•  of  some  of  the  largest  and  most  influential  corporations  in  the 
United  States,  in  which  they  bind  the  employes  to  give  the 
company  all  the  benefits  of  their  inventive  genius. 

A  published  statement  not  long  ago  asserted  that  many  con- 
cerns maintained  a  very  large  corps  of  inventors,  sometimes 
several  hundred  or  a  thousand  for  a  single  firm,  and  these 
men  were  employed  to  invent  improvements  and  appliances 
in  the  line  of  manufacture  in  which  the  company  was  engaged. 
The  facts  in  the  case  point  to  the  contract  system  used  by 
the  great  Westinghouse  interests  and  many  others,  in  which 
the  applicant  for  any  position  signs  a  contract  to  assign  any 
and  all  inventions  he  may  accomplish  while  in  the  employ- 
ment of  the  company. 

There  are  at  least  two  pernicious  features  to  such  a  method, 
the  first  one  being  the  well-known  fact  that  many  capable 
men  find  themselves   in   such   stress  of  circumstances  as   to 
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make  it  imperative  for  them  to  secure  employment,  although 
it  involves  a  mortgage  upon  their  genius;  and  the  second  is 
a  tendency  to  indifference  in  the  matter  of  invention  where 
there  is  neither  credit  nor  profit  coming  to  the  inventor.  Of 
course,  there  is  occasionally  a  man  who  will  do  his  best  and 
spend  much  of  his  own  time  just  for  the  sake  of  accomplish- 
ing something  in  the  world  besides  his  stint  of  daily  toil;  but 
in  the  great  majority  of  cases  there  will  be  an  indifference  or 
an  effort  to  evade  the  contract.  Most  inventors  who  have  had 
no  experience  do  not  realize  the  difficulties  which  lie  between 
themselves  and  fortune  after  their  patent  is  a  matter  of  pos- 
session, and  so  they  will  quit  the  service  or  take  out  the 
patent  in  the  name  of  a  friend,  and  then  find  that  the  com- 
pany that  would  have  utilized  it  in  the  first  case  is  entirely 
indifferent  to  its  merits  in  the  second. 

So  I  say,  that  for  several  good  reasons,  the  unqualified 
contract  system  of  the  control  of  inventions  is  pernicious  in 
its  general  effect  on  progress,  and  does  not  give  the  results 
expected  by  the  party  of  the  first  part. 

In  strong  contrast  to  the  foregoing  is  the  system  adopted 
by  more  progressive  and  considerate  business  concerns  who 
ask  their  employes  for  ideas  on  improvements  in  machinery, 
appliances  and  methods,  and  whenever  one  of  these  sugges- 
tions is  adopted,  the  author  of  it  is  rewarded  with  a  definite 
sum,  due  him  above  the  regular  wage  which  he  has  earned 
by  the  performance  of  his  usual  duties.  These  rewards  are 
not  of  uniform  value,  but  are  based  upon  the  relative  augmen- 
tation of  profits  following  the  adoption  of  the  improvement, 
and  in  many  cases  amount  to  much  more  than  the  inventor 
could  have  realized  had  he  patented  the  contrivance  and 
trusted  to  a  sale  of  the  patent.  Another  commendable  feature 
of  this  plan  is  that  many  ideas  of  value  which  are  not  patent- 
able bring  a  substantial  reward  to  the  workman  without  extra 
investment  or  delay,  and  perhaps  as  great  profit  comes  to  the 
firm  in  the  end  from  the  general  good  feeling  aroused  in  the 
skilled  workman  and  the  common  laborer  alike,  for  there  is 
such  a  vast  difference  between  a  man's  best  service  and  his 
grudging  toil,  that  at  the  same  rate  of  wage  one  house  will 
go  on  to  prosperity  and  another  will  go  into  bankruptcy. 

However,  there  is  one  commendable  feature  common  to  both 
of  the  systems  referred  to,  and  that  is  the  encouragement  and 
opportunity  for  the  development  of  new  ideas  from  the  stand- 
point of  physical  means.  All  the  machinery  and  appliances 
of  the  firm  are  at  the  inventor's  service  if  the  invention  prom- 
ises anything  worth  while,  and  this  is  enough  to  encourage 
many  a  man  who  has  an  inventive  turn,  even  though  he  gets 
nothing  extra  out  of  it.  But  it  is  a  good  business  principle 
that  holds  in  mind  as  well  as  in  merchandise,  that  whatever 
is  worth  using  is  worth  paying  for,  and  many  an  inspiration 
has  died,  reflecting  upon  this  axiom. 

The  relative  value  of  the  two  methods  will  in  time  become 
apparent  even  to  the  great  corporations,  and  they  will  adopt 
that  which  will  pay  them  best,  and  as  Is  true  in  nearly  every 
case,  what  will  pay  the  employe  the  best  will  pay  the  employer 
best,  and  the  rule  works  both  ways  when  there  is  good  feeling 
and  mutual  interest  between  the  principals  in  the  labor 
problem. 

A  contributor  to  the  Saturday  Evening  Post  writes  of  "mil- 
lions in  old  iron."  and  paints  a  truly  wonderful  picture  of 
what  is  going  to  happen  in  the  next  few  years  in  scrapping 
existing  machinery  because  of  industrial  progress.  For  ex- 
ample, the  article  states  that  the  scrap  iron  business  leads 
all  other  lines  of  metal  trade  and  is  being  greatly  stimulated 
by  the  substitution  of  electricity  for  steam  by  so  many  rail- 
roads of  the  country.  It  is  estimated  (by  whom?)  that  within 
the  next  five  years  30,000  steam  locomotives  will  go  to  the 
junk  heap,  etc.  The  steam  locomotive  has  been  consigned 
to  the  junk  heap  by  several  writers  and  would-be  prophets, 
but  this  is  the  first  time  that  we  have  seen  a  definite  period 
given  for  the  wholesale  consignment  of  over  half  the  total 
number  in  the  country.  We  believe  the  writer  has  "another 
think"  coming.  If  we  are  not  greatly  mistaken,  there  will  be 
more  steam  locomotives  in  use  in  1912  by  many  thousands 
than  there  are  at  this  date,  notwithstanding  the  growth  of 
electric  traction. 
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CURRENT  MECHANICAL  EVENTS -LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


New  York's  new  child-labor  law  provides  that  no  minor 
under  sixteen  years  of  age  shall  be  employed  or  permitted  to 
work  in  any  factory  in  the  state  before  8  A.  M.  or  after  5 
P.  M.     The  new  law  goes  into  effect  January  1,  1908. 


In  all  countries  where  an  abundant  supply  of  water  power 
is  available,  the  question  of  the  electrification  of  railways  is 
at  the  front.  In  Switzerland  a  report,  prepared  by  experts, 
is  now  at  hand,  which  is  in  favor  of  the  general  adoption  of 
electric  traction  throughout  the  country. 


Steps  have  been  taken  to  construct,  at  San  Francisco,  the 
largest  dry-dock  In  the  world.  This  dock  will  be  1,050  feet 
long,  and  is  to  be  constructed  at  the  estimated  cost  of  $1,250,- 
000.  It  will  be  large  enough  to  hold  at  once  any  two  ordinary 
large-sized  ocean  steamers,  the  late  giants,  however,  excepted. 


It  is  mentioned  in  Engineering  that  the  longest  distance  over 
which  the  human  voice  has  been  transmitted  is  believed  to  be 
from  Montreal  to  Winnipeg,  1,430  miles,  over  a  special  copper 
wire  along  the  Canadian  Pacific  Railway.  This  wire  was 
Installed  by  the  railway  company  for  Its  telegraphone  system, 
by  means  of  which  two  messages — one  by  telephone  and  the 
other  by  telegraph — can  be  transmitted  simultaneously  over 
the  wire. 


An  interesting  novelty  that  has  been  on  the  market  for  a 
few  years  is  a  magnetic  incandescent  lamp  holder,  chiefly 
Intended  for  use  in  machine  shops.  The  holder  is  made  with 
a  base  which  is  magnetized  when  the  lamp  is  burning.  The 
magnetized  base  holds  the  lamp  firmly  to  any  iron  portion 
of  a  lathe,  planer,  drill  or  other  machine  tool  so  that  the  light 
may  be  held  and  directed  exactly  where  required.  The  con- 
venience and  novelty  of  the  device,  together  with  its  sim- 
plicity, makes  the  beholder  who  first  sees  it  wonder  why  the 
idea  was  not  thought  of  long  ago. 


The  gun  trade  of  Birmingham,  England,  which  city  was  for 
a  long  time  the  most  important  center  for  this  industry  in  the 
world,  has  of  late  years  declined,  while  at  the  same  time  the 
gun-making  factories  of  Liege,  Belgium,  have  greatly  in- 
creased. It  is  stated  in  L'Echo  de  L'Industrie  that,  while  the 
number  of  gunsmiths  in  Birmingham  in  1860  was  16,840,  there 
are  now  only  about  4,000,  while  at  the  present  time  the  num- 
ber of  gunsmiths  in  Liege  is  40.000.  About  thirty  years  ago 
England  possessed  more  than  half  of  the  gun  trade  of  the 
world.  Now  Belgium  has  acquired  65  per  cent  of  that  trade, 
and  is  able  to  reckon  England  among  her  best  customers. 


In  a  report  regarding  the  government  railroads  of  Ger- 
many, Consul-General  Richard  Guenther  says  that  the  Prus- 
sian State  railroads,  after  payment  of  the  interest  of  the  debt, 
showed  an  excess  of  earnings  over  expenditures  in  1905  of 
5119,830,000,  and  in  1906,  $134,520,000.  A  showing  like  this. 
amounting  to  a  net  profit  of  from  6  to  6.65  per  cent  of  the 
actual  capital  expended,  after  the  payment  of  interest,  well 
indicates  the  possibilities  of  government  ownership  of  rail- 
roads, and  when  the  low  passenger  rates,  the  comparatively 
low  freight  rates,  and  the  high  standard  of  service  of  German 
railroads  is  considered,  the  financial  results  are  the  more  sur- 
prising. 

Recognizing  the  need  of  a  business  education,  as  well  as  a 
technical  training,  for  engineers,  a  course  in  business  practise 
has  been  instituted  at  the  technical  institute  at  Danzig,  Ger- 
many. It  has  always  been  the  practise  in  European  technical 
schools  to  give  a  limited  instruction  in  bookkeeping  and  ordi. 
nary  business  practise,  but  the  course  in  question  is  to  be 
more  complete  in  its  scope.  It  is  beyond  doubt  that  this 
move  will  prove  of  great  value,  and  it  would  be  highly 
commendable  if  higher  technical  institutions  in  this  country 
adopted  this  idea.    The  technical  graduates  from  our  foremost 


technical  colleges  are  almost  certain  to  sooner  or  later  be 
placed  in  a  position  where  a  business  education,  specially 
adopted  for  the  man  of  technical  training,  would  be  of  great 
value. 


It  is  reported  by  The  Engineer,  Chicago,  that  tests  recently 
made  by  Prof.  H.  B.  MacFarland,  of  Armour  Institute,  on  a 
concrete  girder,  18  x  18  inches,  with  five  1%-inch  iron  rods 
bedded  in  the  bottom,  showed  that,  when  exposed  to  heat, 
the  girder  began  to  deflect  at  a  temperature  of  640  degrees  F. 
This  deflection  continued  throughout  the  test,  reaching  5 
inches  in  three  hours,  the  temperature  being  somewhat  less 
than  2,000  degrees  when  at  its  maximum.  The  length  of  the 
girder  between  supports  was  16  feet  6  inches.  Loads  were  ap- 
plied at  6  feat  1%  inch  from  each  end  by  means  of  jack 
screws  seated  against  car  springs  bearing  on  brick  piers,  2.5 
tons  being  applied  at  each  loading  point.  After  the  fire  was 
extinguished,  the  deflection  continued  with  the  load  decreas- 
ing until  the  deflection  was  8  3/16  inches  and  the  load  0.75  ton. 


In  our  November,  1906,  issue  we  mentioned  the  installation 
of  an  electric  steel  melting  furnace  in  the  works  of  Henry 
Disston  &  Sons,  at  Tacony,  near  Philadelphia,  Pa.  The  suc- 
cess with  this  furnace  has  been  so  great  that  the  company 
is  now  considering  the  installation  of  a  much  larger  electric 
furnace  plant.  The  furnace  which  is  at  present  in  operation 
was  manufactured  by  the  Induction  Furnace  Company  of 
America,  Philadelphia,  under  patents  of  Mr.  Edward  A. 
Colby.  Henry  Disston  &  Sons  have  been  the  pioneers  in  the 
introduction  of  the  electric  induction  furnace  practise  for  the 
manufacture  of  high-grade  crucible  steel.  In  Europe  as  well, 
the  continuous  induction  furnace  for  electric  smelting  is  mak- 
ing great  strides.  The  latest  construction  is  one  brought 
out  by  Mr.  Albert  Hiort,  a  Norwegian  engineer.  This  furnace 
applies  the  same  principles  as  the  others  of  its  class,  and 
its  novelty  is  to  be  found  merely  in  its  design. 


One  of  the  most  radical  departures  in  the  way  of  taking 
care  of  a  country's  natural  resources,  but  at  the  same  time 
one  of  the  most  hopeful  signs  of  our  commercial  era,  is  that 
of  the  Swedish  government  having  adopted  a  plan  of  taking 
over  the  immense  iron  ore  deposits  in  the  northern  part  of 
that  country.  The  private  company,  which  is  at  the  present 
time  working  the  mines,  will  have  the  right  of  exploitation 
for  25  years  to  come,  but  will  meanwhile  be  permitted  only  to 
mine  a  certain  definite  amount  of  ore.  After  that  time  the 
ore  lands  will  be  transferred  to  the  State.  The  aggregate 
amount  of  ore  in  these  ore  lands  is  estimated  at  from  500,000,- 
000  to  800,000,000  tons.  In  view  of  the  fact  that  natural  de- 
posits of  this  kind  are  plainly  the  property  of  the  naticB  as  a 
whole,  and  cannot  consistently  be  left  to  enriching  |»rnfete  in- 
dividuals, in  no  way  responsible  for  the  existence  of  these  de- 
posits, it  is  gratifying  to  hear  that  some  statesmen  are  recog- 
nizing the  necessity  of  asserting  the  right  of  the  people  to 
the  bounties  of  nature,  at  the  same  time  as  the  prevention  of 
a  monopoly  assures  of  a  greater  impetus  to  competitive  in- 
dustrial   development. 


The  present  high  standard  of  shipbuilding,  as  far  as  safety 
is  concerned,  has  perhaps  never  been  more  plainly  demon- 
strated than  in  the  case  of  the  salvage  of  the  White  Star 
liner  Suevic,  which  some  time  ago  ran  full  speed  upon  a  sub- 
merged rock  outside  of  the  Scilly  Islands.  It  was  found  im- 
possible to  take  the  ship,  which  registered  12,500  tons,  oft  the 
rock.  It  was  therefore  decided  to  leave  the  fore  part  of  the 
ship,  which  was  fast  on  the  rock,  where  it  was,  and  sever  it 
from  the  after  portion  which  contained  the  most  valuable 
parts  of  the  ship,  her  engines,  boilers,  etc.,  and  by  so  doing 
save  this  part.  A  continuous  line  of  dynamite  cartridges  were 
carried  around  the  vessel,  electric  connection  made  to  a  dis- 
tant point,  and  the  cartridges  exploded.  The  action  of  the  d.v- 
namite  cut  the  steamer  in  two,  and  two-thirds  of  the  vessel 
floated  away  intact,  this  being  made  possible  by  the  several 
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•water-tight  sections  with  which  all  modern  steamers  are 
built.  The  Suevic  was  taken  to  Southampton  for  repairs,  pre- 
sumably for  being  provided  with  a  new  bow  Instead  of  the 
one  she  left  on  the  rocks  of  the  Scilly  Islands.  " 


Users  of  gas  engines  on  a  large  scale  are  commencing  to  re- 
alize that  the  heat  carried  away  by  the  exhaust  from  gas  en- 
gines amounts  to  about  one-third  of  the  total  heat  generated, 
and  that  the  exhaust  gases,  being  at  a  temperature  of  about 
1,000  degrees  F.,  are  capable  of  raising  a  large  amount  of 
steam,  provided  that  a  boiler  suitable  for  the  purpose  is  in- 
stalled. According  to  the  Railway  and  Engineering  Review 
such  boilers  are  now  being  placed  on  the  market.  They  should 
be  placed  as  near  to  the  engine  cylinder  as  possible,  and  they 
■consequently  form  a  perfect  exhaust  silencer.  When  the  gases 
have  passed  through  the  boiler  they  escape  into  the  atmos- 
phere by  a  pipe  which  is  free  from  the  usual  nuisance  of  heat 
and  noise.  Inasmuch  as  gas  power  has  not  so  far  been  favor- 
ably considered  in  many  plants  because  of  the  need  of  the  ex- 
Tiaust  steam  from  steam  engines  for  special  purposes,  there 
is  now  a  chance  for  the  adoption  of  the  exhaust  gas  boiler  to 
raise  steam  for  heat  or  other  purposes,  while  the  motive  power 
Is  gas,  and  thus  a  double  measure  of  economy  and  usefulness 
Is  attained.  In  one  factory  in  England  these  boilers  are  gen- 
erating steam  from  the  heat  of  the  gas  engine  exhaust  gases 
equivalent  to  the  steam  generated  by  70  tons  of  coal  per  week. 


After  having  undertaken  experimental  electrification  of 
short  railway  lines,  the  Swedish  government  seems  to  be  in- 
tending to  put  electricity  to  use  on  the  Swedish  State  rail- 
ways on  a  scale  not  having  yet  been  attempted  elsewhere.  In 
Teknisk  Tidskrift.  of  May  4,  we  find  a  complete  plan  for  the 
electrification  of  the  State  railway  system  in  the  southern  part 
of  the  country,  comprising  a  length  of  lines  of  about  1,300 
miles,  the  electric  power  for  which  would  be  supplied  from 
five  power  stations,  all,  for  the  generation  of  power,  making 
use  of  some  of  the  numerous  water  falls  of  the  country.  The 
financial  possibilities  have  been  considered,  and  it  is  stated 
from  good  authority  that  the  electrical  working  of  the  State 
railways  would  offer  a  saving  in  operating  expenses.  At  the 
same  time  a  better  and  more  convenient  passenger  service 
could  be  installed.  In  Germany,  the  electrification  of  a  line 
from  Hamburg  to  Kiel,  about  sixty  miles  long,  is  under  con- 
sideration, this  line  being  intended  to  be  an  experimental  one, 
on  which  estimates  for  electrification  on  a  larger  scale  could 
be  based.  Norway  is  also  planning  for  using  the  power  of  its 
water  falls  for  the  generation  of  power  for  its  State  railways, 
and  a  small  portion  of  these  railroads  is  to  be  electrified  for 
experimental  purposes  there  as  well.  These  projects  for  elec- 
trification do  not  only  include  electric  power  for  passenger 
service,  but  the  freight  service  is  to  be  placed  on  the  same 
tiasis  also. 


The  following  is  the  color  scheme  adopted  in  the  power 
plant  of  the  Pennsylvania,  New  York  &  Long  Island  Railroad 
Co.  in  Long  Island  City,  N.  Y.,  which  was  devised  by  Westing- 
louse,  Church,  Kerr  &  Co.: 

White — High-pressure  steam  lines. 

Bright  red — 'Drips  from  superheated  steam  lines,  including 
the  Holly  system  and  connection  to  boilers. 

Bright  red  vHth  black  flanges — Saturated  steam  lines  and 
Holly  system  connection. 

Yellow — Exhaust  from  auxiliary  apparatus  and  low-pres- 
«ure  drip  lines. 

Black — Boiler  feed  piping  from  boiler  feed-pumps  to  boiler 
drums,  including  heaters,  economizers,  and  their  connections. 

Blue — All  water  piping,  except  the  boiler  feed  lines  and 
fire  lines. 

Structural  color — Fire  protection  system;  painted  to  match 
the  structural  steel  to  which  it  was  adjacent. 

Maroon — Blow-off  piping. 

Green — Air  lines. 

Slate — Crank-case  oil  piping  between  engines  and  sepa- 
rators. 

Brass — Unpainted.  all  oil  lines  except  those  painted  slate 
■color. — Engineer. 


APPARATUS  FOR  DETECTING  WEAR  IN  WIRE  ROPES. 

V.  McMann,  before  the  Transvaal  Institute  of  Mechanical 
Engineers. 

An  apparatus  for  detecting  variation  in  the  cross  sectional 
area  or  wear  in  wire  ropes  was  described  recently  at  a  meet- 
ing of  the  Transvaal  Institute.  The  illustration  shows  the 
scheme  of  the  apparatus.  An  alternating  current  passes 
through  a  transformer  T.  The  secondary  of  the  transformer 
is  connected  to  a  coil  B,  through  which  the  wire  rope  to  be 
tested  is  threaded.  This  coil  B  may  be  designed  to  open  up, 
enabling  it  to  be  applied  to  a  rope  without  the  trouble  of 
threading  the  rope  through  it.  At  each  end  of  the  coil  proper 
are  bell  mouths,  which  are  to  guide  the  rope  into  the  coil. 
The  coil  is  also  enclosed  in  a  laminated  iron  cylinder  to  con- 
centrate the  magnetic 
field  within  it.  An 
ammeter  A  is  inserted 
in  the  secondary  cir- 
cuit. When  there  is 
no  rope  inside  the  coil 
B,  the  self  induction 
is  low,  and  the  cur- 
rent consequently  is 
large.  On  introducing 
the  rope,  the  induction 
is  increased  and  the 
current  falls  exactly 
in  proportion  to  the 
size  of  the  rope  so  in- 
troduced. In  practical  use,  the  rope  is  threaded  through 
the  coil  B,  and  slowly  passed  through  it,  the  person 
in  charge  of  the  test  watching  the  ammeter,  the  read- 
ing varying  in  direct  proportion  to  any  decrease  in  cross 
sectional  area  of  the  portion  of  the  rope  at  that  moment  in 
the  coil.  Thus  the  exact  amount  of  wear  on  the  rope  can  be 
determftied  direct  from  the  ammeter  readings.  If  so  desired, 
the  ammeter  may  be  of  the  recording  form,  thus  obviating 
the  necessity  of  an  observer  watching  it  during  the  time  of 
the  test. 


ilaehmery,y 

Detecting  Wear  in  Wire  Ropes. 


PROPER  PACKING. 
Daily  Consular  and  Trade  Reports,  March  14,  1907. 

Mr.  Paul  Roux,  a  member  of  the  American  Chamber  of  Com- 
merce in  Paris,  calls  attention  to  the  necessary  requirements 
for  proper  packing  for  trans-Atlantic  shipments.  Particular 
stress  is  laid  on  the  following  points.  The  machines  should 
be  more  or  less  completely  dismantled  before  packing;  atten- 
tion must  be  given  to  the  resistance  of  the  tool  and  its  various 
parts  to  rough  handling  in  transportation.  It  must  be  remem- 
bered that  a  packing  case  must  protect  the  machine  not  only 
against  pressure  and  blows  which  it  may  receive  in  a  normal 
position,  but  also  protect  the  machine  against  abnormal 
stresses  resulting  from  overhanging  position  or  overturning. 
No  part  of  the  machine  should  be  in  contact  with  the  sides  of 
the  case  unless  the  sides  are  made  strong  enough  to  withstand 
the  pressure,  should  the  full  weight  of  the  machine  be  thrown 
upon  them.  Feet  of  lathes,  beds,  and  similar  parts  are  fre- 
quently broken  by  the  packing  case  falling  even  lightly  on  one 
of  its  corners,  even  when  the  case  itself  shows  no  external 
evidence  of  a  fall.  An  important  consideration  in  packing  a 
machine  for  trans-Atlantic  shipment  is  its  volume  when 
packed.  Marine  freights  are  generally  figured  at  so  much  per 
ton  weight,  or  per  40  cubic  feet  volume,  at  the  option  of  the 
carrier.  The  exporter  has,  therefore,  an  interest  in  seeing 
that  the  weight,  which,  of  course,  remains  constant,  does  not 
occupy  a  space  greater  than  40  cubic  feet  per  ton.  Nearly 
all  machines,  however,  if  not  dismantled  and  compactly 
packed,  make  up  into  packages  greatly  exceeding  40  cubic 
feet  per  ton.  When  dismantling,  on  the  other  hand,  it  must 
be  remembered  that  parts  requiring  accurate  adjustment,  and 
which  are  difficult  to  assemble,  should  be  left  intact,  and  the 
exporter  must  use  his  best  judgment  in  such  respects. 

In  designing  the  packing  case,  it  is  very  necessary  to  make 
provision  for  the  examination  of  the  machines  in  a  foreign 
custom  house.  An  opening  should  be  provided  on  the  side  of 
the  case,  or  in  the  cover,  through  which  the  nature  of  the 
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machine  may  be  readily  seen.  This  opening  must  be  large 
enough  to  permit  the  examination  of  all  parts  of  the  interior 
of  the  case,  and  to  permit  the  passage  of  a  lantern  if  required. 
The  cover  should  be  secured  with  screws  and  not  with  nails. 
Attention  is  especially  called  to  the  fact  that  packing  cases 
should  not  be  lined  with  paper.  Such  a  lining  prevents  the 
circulation  of  air,  and  if  the  machine  is  packed  in  a  damp 
atmosphere,  the  humidity,  which  under  other  circumstances 
would  have  evaporated,  will  attack  the  finished  parts,  however 
slightly  exposed.  Special  attention  is  called  to  this  point, 
because  experience  has  demonstrated  that  injurious  results 
frequently  occur.  Finished  parts  must  be  carefully  protected 
with  a  coating  for  preventing  rust,  as  often  the  machines  are 
subjected  to  rain,  and  always  to  dampness,  and  a  machine  may 
remain  during  many  months  in  a  warehouse  before  being  un- 
packed. Unless  finished  surfaces  are  carefully  protected  bj'  a 
coating,  injury  is  almost  certain. 

The  subject  of  proper  packing  was  treated  at  length  in  an 
article  in  Machixert,  April,  1904,  by  Mr.  Paul  Roux,  and  we 
refer  to  this  for  more  detailed  statements.  The  previous 
notes,  however,  give  the  most  important  points,  and  cannot 
be  too  strongly  impressed  upon  exporters  of  machinery,  par-* 
ticularly  such  as  are  not  engaged  in  a  very  large  exporting 
business,  and  consequently  more  or  less  unfamiliar  with  the 
conditions  and  requirements. 


CENSUS  OF  METAL-WORKING  MACHINERY. 
Biilletiii  Ij7,  Department  of  Commerce  and  Labor. 

The  census  of  metal-working  machinery,  1905,  prepared  by 
Mr.  Fred.  J.  Miller,  expert  special  agent,  gives  a  comprehen- 
sive view  of  the  extent  and  the  distribution  of  the  manufac- 
ture of  metal-working  machinery  in  the  United  States.  The 
term  "metal-working  machinery"  does  not  include  machines 
or  tools  for  use  in  the  hand  trades,  such  as  plumbers'  and 
tinsmiths'  tools,  and  watchmakers'  lathes  and  tools,  (jr  rolling 
mill  machinery,  cranes,  hoists,  etc.,  but  merely  what  is  ordi- 
narily termed  machine  tools  and  small  tools.  The  last  census 
of  this  kind  was  taken  in  1900,  and  the  report  gives  a  com- 
parison of  the  figures  in  that  year  with  those  in  1905,  and 
also  states  the  percentage  of  increase  of  the  value  as  well  as 
of  the  number  of  machines  being  built.  The  greatest  produc- 
tion of  metal-working  machinery  at  the  census  of  1905,  which, 
in  fact,  records  the  figures  for  the  year  1904,  was  reported  for 
Ohio,  which  state  also  stood  first  in  1900.  The  value  of  metal- 
working  machinery  manufactured  in  Ohio  forms  not  less  than 
25  per  cent  of  the  total  value  of  all  metal-working  machinery 
manufactured  in  the  United  States,  and  is  greater  than  the 
combined  product  of  New  York,  New  Jersey  and  Pennsyl- 
vania. As  is  well-known,  this  industry  in  Ohio  is  concentrated 
In  Cincinnati  and  Cleveland,  which  two  cities  together  pro- 
duced three-fourths  of  the  total  value  of  all  metal-working 
machinery  in  the  state,  or  nearly  one-fifth  of  all  the  metal- 
working  machinery  manufactured  in  the  United  States,  Cin- 
cinnati is  the  leading  city  In  the  country  in  this  industry, 
producing,  as  it  does,  almost  exactly  one-tenth  of  all  the 
metal-working  machinery  of  the  country.  Massachusetts  is 
the  second  state  in  the  union  in  regard  to  the  value  of  its 
machinery  products,  Worcester  being  the  leading  city  in  that 
state.  Connecticut  takes  the  third  place,  the  leading  manu- 
facturing city  for  this  class  of  machinery  being  Hartford. 
Xew  York  State  takes  the  fourth  place,  and  New  York  City  is 
the  third  city  in  the  United  States  in  regard  to  the  value  of 
production,  the  bulk  of  its  manufacture  being  located  in 
Brooklyn.  Pennsylvania,  which  was  the  second  state  in  the 
manufacture  of  metal-working  machinery  in  1900,  sunk  to  the 
fifth  rank  in  1905.  but  Philadelphia  retained  its  fourth  place 
amongst  the  cities  of  the  United  States.  The  fifth  city  in  this 
respect  is  Providence,  producing  86.2  per  cent  of  all  the  ma- 
chinery of  Rhode  Island,  which  Is  the  seventh  among  the 
states  of  the  country  in  this  industry,  the  sixth  place  being 
held  by  Illinois. 

In  regard  to  the  class  of  machinery  manufactured,  the  census 
shows  that  while  lathes  are  the  principal  class  of  metal-work- 
ing machinery  the  value  of  this  product  as  well  as  the  num- 
ber of  machines  decreased  most  remarkably  during  the  five 
years  since  the  last  census.     Ohio  ranked  first  in  the  produc- 


tion of  lathes,  reporting  about  one-third  of  the  total  number 
and  more  than  two-fifths  of  the  total  value.  The  production 
of  milling  machines  showed  a  slight  decrease  in  regard  to  the 
number  of  machines  manufactured,  but  there  was  an  increase 
in  the  value  of  such  machines  of  14  per  cent.  Rhode  Island 
and  Ohio  ranked  first  as  the  leading  states  in  the  manufac- 
t^Te  of  these  machines.  A  remarkable  increase  is  shown 
under  the  heading  "All  other  metal-working  machinery  not 
specified,"  which  includes  small  tools,  chucks,  precision  tools, 
and  special  machines  for  duplicate  parts.  The  total  value  for 
small  tools  for  metal-working  machinery  manufactured  in  the 
United  States  in  1904  was  more  than  one-seventh  of  the  total 
for  all  classes  of  metal-working  machines.  In  the  census,  only 
tools  for  use  in  power-driven  machinery  are  reported  as  small 
tools,  but  it  is  possible  that  some  hand  tools  have  been  in- 
cluded. However,  as  there  may  be  some  manufacture  of  this 
class  of  apparatus  not  reported,  it  is  probable  that  the  figure 
given  is  a  fairly  accurate  report  of  this  branch  of  manufac- 
ture. The  value  of  special  machinery  for  the  manufacture 
of  duplicate  parts,  and  special  machinery  not  specified, 
amounted  to  more  than  one-tenth  of  the  total  of  all  metal- 
working  machinery.  Massachusetts  was  the  principal  state  in 
the  manufacture  of  small  tools,  and  also  in  precision  tools  and 
machines,  with  Connecticut  second  in  rank  in  the  former,  and 
Rhode  Island  in  the  latter  manufacture. 

If  the  foreign  trade  in  iron  and  steel  manufacture  and  ma- 
chinery may  be  taken  as  an  index  of  the  condition  prevailing 
in  the  various  branches  of  that  industry,  the  figures  of  the 
census  clearly  show  that  the  manufacture  of  metal-working 
machinery  was  somewhat  depressed  during  the  five-year 
period  recorded  by  the  census.  The  exports  of  iron  and  steel 
manufacture  and  machinery  decreased  steadily,  year  by  year, 
from  1900  to  1903  inclusive,  and  although  in  1904,  when  the 
business  conditions  in  this  country  were  improving  in  the 
iron  and  steel  industry,  the  increase  in  exports  was  materially 
greater  than  the  years  preceding,  the  exports  in  that  year 
still  were  considerably  less  than  those  of  1900, 

While  the  total  production  of  metal-working  machinery  in 
the  census  of  1905  shows  an  increase  as  compared  with  the 
census  of  1900,  it  must  be  remembered  that  the  statistics  of 
the  latter  j-ear  were  not  as  complete  as  those  of  the  former. 


GAS  ENGINE  POWER  CHART. 
L' Automobile,  July  29,  1905. 

The  accompanying  chart  is  of  great  value  to  a  gas  engine 
man  as  it  enables  him  to  quickly  arrive  at  the  power  of  a 
motor.  The  original  curves  were  given  with  bore,  stroke, 
horse-power,  gasoline  consumption,  etc.,  in  metric  denomina- 
tions;  these  have  been  transposed  into  English  equivalents. 

The  bores  (in  inches)  are  represented  by  ordinates  at  the 
left-hand  side  (straight  horizontal  tines),  including  diameters 
from  21/2  to  7%  inches.  The  stroke  of  the  motor  is  shown  by 
the  curves  in  the  top  section  of  the  diagram,  which  include 
from  3  to  9^o  inches.  The  revolutions  per  minute  (R.P.M.) 
are  shown  by  a  series  of  diagonal  lines  in  the  lower  section 
of  diagram,  numbered  600  to  1,800,  inclusive.  There  is  for  a 
motor  a  limit  of  R.P.M.  above  which  the  horse-power  does  not 
increase  proportionally  to  its  R.P.M.  To  this  end  the  diagram 
shows  on  the  right  the  limit  of  the  R.P.M.  corresponding  to 
the  different  strokes.  Thus,  the  results  of  this  table  are 
accurate  only  for  a  motor  with  a  5%-inch  stroke  from  600 
R.P.M.  up  to  1,300  R.P.M.,  the  limit  1,300  R.P.M.  being  read 
opposite  "oVi-inch  stroke"  in  the  lower  right-hand  corner. 
The  method  of  using  the  table  is  as  follows: 

Given:  The  bore,  oi^  inches;  stroke.  6  inches  of  a  four- 
cylinder  engine.  To  find  the  maximum  horse-power  and  normal 
amount  of  gasoline  consumed  per  hour. 

First  find  the  maximum  R.P.M.  for  the  given  stroke  by 
looking  opposite  the  stroke  C  inches  in  the  lower  right-hand 
corner.  This  will  be  found  to  be  about  1,200  R.P.M.  Follow 
the  horizontal  line  corresponding  to  5io-inch  bore  until  it 
intercepts  the  curve  corresponding  to  6-inch  stroke.  From 
this  point  draw  a  perpendicular  down  to  the  H.P.  line  (1,000 
R.P.JI.)  when  we  read  by  interpolation  14.6.  The  line  cor- 
responding to  1.200  R.P.M.  (the  maximum)  is  above  the  1,000 
R.P.M.  or  H.P.  line,  so  follow  the  diagonal  line  from  the  point 
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14.6  upward  and  to  the  right  until  it  intercepts  this  1,200 
R.P.M.  line,  where  drawing  a  perpendicular  line  again  to  the 
H.-P.  line,  from  this  Intersection,  will  give  us  approximately  17.5 
H.P.  for  one  cylinder  at  1,200  R.P.M.  For  the  four  cylinders, 
multiply  hy  4,  arriving  at  70  H.P. 
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At  the  top  of  the  diagram  perpendicularly  above  the  17% 
H.P.,  we  find  1.8  gallon  per  hour  gasoline  consumption,  which 
multiplied  by  4  gives  7.2  gallons  per  hour. 

If  the  power  of  this  motor  were  wanted  at  700  R.P.M.  in- 
stead of  1.200,  follow  a  diagonal  line  down  and  to  the  left 
from  the  point  14.6  on  the  H.P.  or  1,000  R.P.M.  line,  and  at 
its  intersection  with  the  700  R.P.M.  line  go  perpendicularly  up- 
ward again  to  the  H.P.  line,  arriving  at  10.3  H.P.  for  one 
cylinder;  10.3  X  4  =  41.2  H.P.  for  four  cylinders. 

The  same  process  is  followed  with  any  dimension  of  cylin- 
der within  the  limits  of  this  table,  arriving  at  fairly  accurate 
resuUs. 


Of  course  these  curves  are  limited  to  gasoline  motors  of 
the  four-cycle  type,  which  run  at  a  moderately  high  speed  or, 
in  other  words,  will  give  the  average  practise  for  modern 
motor  car  and  motor  boat  engines.  It  will  also  be  understood 
that  the  H.P.  of  different  motors  by  different  makers,  and 
even  the  same  makers,  will  vary,  due  to  different  points  in  de- 
sign, setting  of  valve  and  ignition  cams,  carburation,  etc.,  as 
much  as  5  per  cent  above  and  below  the  results  arrived  at 
through  the  use  of  this  diagram.  The  diagram  was  made  to 
be  read  with  the  left  side  (as  here  shown)  at  the  top,  and  the 
directions  are  worded  for  this  more  convenient  position  when 
in  use.  L.  R-  G- 
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A  PLEA  FOB  HEALTHFUL  CONDITIONS  IN  THE  BRASS 
INDUSTRY. 
Paper  read  by  Mr  Walter  B.  Snow  before  the  American  Foundry- 
men's  Association  Convention,  Philadelphia.  May  21-23, 1007. 

In  much  of  the  early  work  done  for  the  welfare  of  the 
employe  there  was  a  strange  confusion  of  motives.  But  out 
of  this  confusion  has  now  grown  a  definite  recognition  of  the 
purely  economic  advantages  of  surrounding  the  workman  with 
healthful  conditions.  While  some  other  industries  are  more 
directly  harmful  to  the  health  than  is  the  brass  industry,  there 
is.  nevertheless,  ample  opportunity  within  its  field  to  greatly 


m 

Fig.  1.    Dust  CoUector  Discharging  into  Open  Tard. 

improve  the  conditions.  While  the  heat  and  the  fumes  are 
primarily  uncomfortable,  and  only  secondarily  injurious,  the 
greatest  harm  is  done  by  the  dust  which  is  inhaled.  This 
dust  is  usually  of  mineral  or  metallic  origin,  resulting  from  the 
grinding,  polishing,  tumbling  and  sandblasting  processes 

It  is  commonly  recognized  that  life  is  shortened  by  working 
in  a  dust-laden  atmosphere,  but  the  extent  to  which  some  in- 
dustries are  injurious  is  startling.  In  the  cutlery  and  tool  in- 
dustry, which  is  declared  to  be  one  of  the  most  dangerous  of 
ti-ades  in  this  class,  the  average  age  of  the  operatives  at  death 
is  exceedingly  low,  and  in  establishments  conducted  without 
proper  hygienic  precautions,  sound  men  are  rare  after  a  few 
years'  work.  The  prevailing  cause  of  death  is  consumption, 
which  usually  overtakes  a  susceptible  worker  so  early  that  his 
period  of  usefulness  does  not  extend  much  beyond  five  or  six 
years,  except  where  the  health  is  propei'ly  safeguarded.  The 
testimony  of  physicians  is  that  of  those  employed  in  this  in- 
dustry nearly  all  who  reach  the  age  of  forty  die  of  consump- 
tion, excepting  those  who  succumb  to  some  acute  disease.  As 
proof  of  this  statement,  it  is  instructive  to  note  that  in  North- 
ampton. Mass.,  an  important  seat  of  the  cutlery  industry,  the 
death  rate  from  tuberculosis  for  the  entire  male  adult  popula- 
tion was  2.9  per  thousand,  while  that  for  the  cutlers  of  that 
town  was  four  times  as  great,  or  11. S  per  thousand.  The  trou- 
ble lies  not  so  much  in  any  directly  poisonous  results  from  in- 
haling the  dust  as  in  its  power  to  bring  about  constant  irrita- 
tion, which  produces  such  a  condition  of  the  mucous  surfaces 
that  they  more  readily  admit  of  invasion  by  disease  germs. 
Fortunately,  brass  is  less  irritating  than  steel,  and  conse- 
quently the  results  in  the  brass  industry  are  not  as  disastrous 
as  they  are  among  the  cutlers.  But  the  dust  of  corundum  and 
emery  is  peculiarly  irritating,  and  the  brass  workers'  sui-- 
roundings  are  therefore  susceptible  of  marked  improvement. 

The  unhygienic  conditions  existing  in  the  various  industries 
have  received  the  attention  of  State  Boards  of  Health,  whose 
official  investigations  are  bringing  about  the  passage  and  en- 
forcement of  more  stringent  laws  looking  to  the  safeguarding 
of  the  health  of  the  employes  in  all  industrial  establishments. 
In  a  word,  advance  has  been  made  from  a  matter  of  individual 
Interest  to  one  of  almost  national  importance.  The  statute 
books  of  the  leading  states  of  the  Union  already  contain  laws, 
usually  somewhat  vague  in  their  expression,  which  require 
cleanliness,  light,  warmth,  ventilation,  and  the  introduction  of 
specific  devices  for  removing  dust,  fumes,  and  the  like.  While 
the  first  impulse  of  the  manufacturer  may  be  to  resent  the 


enactment  of  further  laws,  yet  his  compliance  with  them  is 
not  without  eventual  advantage.  Not  only  will  a  better  class 
of  men  prefer  to  work  for  him  if  improved  conditions  are  pro- 
vided, but  there  will  be  far  less  interference  with  work  be- 
cause of  sickness,  more  energy  in  the  work  which  is  done,  and 
less  loss  by  death  of  the  potential  value  possessed  by  the  man 
who  has  become  thoroughly  skilled  in  a  given  line  of  work. 
Continued  sickness  and  death  naturally  mean  constant  replace- 
ment of  individuals,  with  the  loss  of  knowledge  and  skill 
gained  by  those  who  have  gone.  As  a  result  there  is  far  less 
stability  of  labor  conditions  in  an  unhealthy  industry. 

Experience  has  shown,  and  the  reports  of  investigations  con- 
firm the  fact,  that  mechanical  means  are  absolutely  necessary 
to  maintain  a  rapid  air  change  or  to  insure  proper  removal  of 
dust.  In  fact,  the  fan  blower  figures  everywhere  as  the  only 
device  adapted  to  secure  these  results.  It  is  manifest  that  the 
action  must  be  positive,  and  of  sufficient  intensity  to  create 
ample  movement  of  air.  Where  there  is  but  little  dust  or  the 
requirements  of  ventilation  are  slight,  a  fan  applied  for  mere 
renewal  of  air  throughout  the  entire  extent  of  a  room  will 
meet  the  requirements.  When  warranted  by  the  size  of  the 
plant,  the  fan  may  form  part  of  a  blower  heating  system,  by 
means  of  which  warm  air  from  a  centralized  heater  is  deliv- 
ered under  pressure  through  pipes  to  all  parts  of  the  building. 
In  overheated  rooms,  and  particularly  for  summer  ventilation, 
the  disk  or  propeller  type  of  fan  meets  the  requirements  if 
placed  in  wall  or  ceiling.  Wherever  dust  or  fumes  are  formed 
locally,  as  in  connection  with  grinding  and  polishing  wheels, 
tumbling  barrels,  or  furnaces,  the  exhaust  should  be  direct 
from  hoods  which  enclose  the  objectionable  source  as  com- 
pletely as  possible.  In  a  word,  prevention  is  better  than  cure. 
The  objection  which  is  often  shown  by  workmen  to  hoods  and 
similar  contrivances,  even  to  the  extent  of  actual  destruction, 
is  largely  due  to  their  improper  construction.  In  fact,  the 
cause  for  condemnation  or  criticism  of  many  exhausting  sys- 
tems lies  in  the  method  of  application  of  the  fan,  and  not  in 
the  fan  itself.  The  success  of  the  fan  not  only  depends  upon 
its  speed  and  its  proper  proportioning  to  the  work,  but  also 
upon  the  system  of  piping  and  hoods  which  would  give  the 
greatest  efficiency.  It  seems  so  simple  to  employ  a  local  tin- 
smith to  rig  up  an  exhausting  system  that  it  is  not  strange 
that  unsatisfactory  conditions  result.  It  is  far  better  policy, 
however,  to  secure  the  best  advice,  which  will  always  be  freely 
given  by  blower  manufacturers,  and  then  have  the  thing  done 


Fig.  2.    Exhaust  System  for  Tumbling  Barrels. 

right.  It  must  not  be  overlooked  that  the  installation  of  an 
economical  exhausting  arrangement  requires  definite  engineer- 
ing ability,  and  experience  in  this  particular  class  of  work. 

Because  of  the  lower  first  cost,  the  user  is  always  strongly 
tempted  to  buy  the  smallest  apparatus  that  can  be  made  to  do 
the  work.  But  first  cost  is  only  one  of  the  factors  in  the  total 
cost.  Large,  slow  running  fans  with  ample  pipe  areas  are  con- 
ducive to  small  power  expenditures.  It  is  easy  to  save  enough 
in  power  in  six  months  to  pay  the  additional  cost  of  a  more 
efficient  outfit  or  system.  Thereafter  its  economy  is  all  clear 
gain.  Even  though  the  fan  be  of  ample  size  when  first  In- 
stalled, it  may,  as  a  result  of  speeding  up  to  meet  added  re- 
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qiiii-ements,  frequently  demand  from  50  to  100  per  cent  more 
power  than  would  be  necessary  to  do  the  work  with  a  proper 
outfit.  It  is  none  too  generally  understood  that  the  power 
required  to  drive  a  fan  Increases  as  the  cube  of  the  speed;  in 
other  words,  that  doubling  the  speed  calls  for  an  eight-fold 
increase  in  power,  while  twenty-seven  times  the  power  is 
required  at  three  times  the  speed;  an  increase  of  only  25  per 
cent  in  speed  calls  for  nearly  double  the  power,  and  yet  such 
an  increase  is  common  enough.  How  long  would  it  take  to  pay 
tor  a  new  outfit  from  the  money  thus  squandered  in  power? 


wheel  adhering  to  the  fan  wheel  and  throwing  it  out  of  bal- 
ance. The  trapping-out  feature,  furthermore,  permits  of  the 
ready  recovery  from  the  bottom  of  the  hood  of  any  small  piece 
of  work  or  other  material,  which  with  other  types  of  hoods 
might  get  into  the  main  trunk  line  or  up  into  the  fan.  All 
properly  designed  systems  should  have  clean-cut  caps  so  as  to 
provide  free  access  to  the  interior  of  the  piping.  The  main 
suction  pipe  should  be  proportionally  increased  in  size  as  each 
connection  is  made  to  it. 

To  secure  the  most  economical  results,  a  fan  should  be 
chosen  which  has  an  area  of  inlet  about  twice  the  combined 
area  of  the  inlet  pipes.  This  proportion  will  give  the  maxi- 
mum velocity  through  the  branch  pipes  and  hoods.  The  fan 
should  then  be  operated  at  about  1%-ounce  speed,  under  which 
condition  it  would  consume  about  %  horse-power  for  each  4- 
inch  opening.  The  most  work  is  done,  and  consequently  the 
most  power  is  required,  by  a  fan  when  it  is  discharging  with 
free  inlet  and  outlet.  The  more  extended  the  system  of  piping, 
the  smaller  the  area  of  inlet  or  outlet;  and  the  greater  the 
friction,  the  less  will  be  the  volume  delivered  by  the  fan;  and 
consequently  the  less  will  be  the  power  required  to  drive  it. 
It  is  therefore  manifest  that  the  fact  that  the  fan  is  consum- 
ing but  little  power  is  not  always  evidence  of  its  successful 
operation,  for  it  may  be  doing  little  effective  work.  The  dust 
which  is  collected  by  the  fan  should  be  discharged  into  a  cen- 
trifugal dust  collector.  Here  the  dust  is  separated  from  the 
air  by  centrifugal  force;  the  air  escapes  from  the  top  prac- 
tically free  from  dust,  while  the  dust  itself  drops  out  of  the 
bottom  through  a  pipe.  It  should  be  periodically  removed.  The 
dust  from  wheels  grinding  iron  and  steel  should  not  be  mixed 
with  that  from  rag  wheels,  for  in  some  cases  flre  will  result. 
Separate  fans  and  systems  should  be  used. 

The  same  general  principles  hold  in  connection  with  systems 
exhausting  from  tumbling  barrels.  If  the  maximum  effect  of 
the  fan  is  desired  on  tumbling  barrels  equipped  with  hollow 
trunnions,  the  area  of  fan  inlet  should  be  about  double  that 
of  the  sum  of   the  openings   in   the   trunnions.     The   sizes  of 


Pig.  3.    Exhaust  Hoods  on  Disk  Grinder. 

The  designs  of  hoods  for  grinding,  polishing,  or  buffing 
wheels  are  many  and  varied.  Each  must  be  arranged  to  suit 
the  particular  class  of  work  for  which  the  wheel  is  used.  In 
some  cases  it  is  even  necessary  to  have  several  different  types 
in  the  same  room.  This  is  true  where  the  pieces  are  of  such 
shape  and  size  that  it  is  impossible  to  get  very  close  to  the 
wheel,  the  result  being  that  at  one  time  the  operator  uses  the 
wheel  at  a  point  near  the  top,  and  again  at  a  point  directly 
underneath.  Under  these  conditions  especial  care  must  be 
taken  to  provide  the  most  effective  type  of  hood  and  maintain 
the  maximum  blast.  In  heavy  work  of  this  type  the  air  suc- 
tion pipe  should  be  5  inches  in  diameter  for  wheels  up  to  and 
including  16  inches  in  diameter  by  3  inches  face.  In  ordinary 
grinding  and  buffing  rooms  the  suction  pipes  should  be  4  inches 
diameter  for  wheels  2Vo  inches  or  less  in  width  and  from  10 
to  18  inches  in  diameter.  Wheels  ranging  from  19  inches  to  28 
inches  should  have  5-inch  or  6-inch  pipes  according  to  class  of 
work  for  which  they  are  used.  All  hoods  should  be  so  de- 
signed that  the  velocity  through  the  openings  should  not  be 
less  than  5,000  feet  per  minute,  which  is  usually  sufficient  to 
create  the  draft  necessary  to  carry  away  the  particles.  The 
best  general  type  of  hood  is  provided  with  a  receptacle  below 
to  trap  out  all  heavy  particles,  as  well  as  the  threads  from 
the  buffing  wheels,  while  allowing  the  finer  dust  to  pass 
through  the  pipe.  The  result  is  that  the  metallic  particles  are 
left  in  clean  condition  ready  for  resmelting,  and  the  wear  on 
the  pipes  and  the  fan  is  greatly  reduced.  This  arrangement 
also  prevents  the  annoyance  caused  by  the  dust  from  the  rag 


Fig.  4.     Hood  for  BufQng  'Wheels. 

pipes  and  the  speeds  of  fans  to  be  applied  in  connection  wltb 
housed  rattlers  must  depend  largely  upon  the  conditions,  but 
a  6-inch  pipe  connection  will  usually  serve  for  each  tumbling 
barrel,  if  the  same  is  tightly  enclosed.  A  fan  running  at  about 
1  ounce  speed,  will  give  sufficient  draft.  No  general  rules, 
can  be  given  for  the  application  of  the  fan  system  to  sandblast 
rooms  or  apparatus.  The  arrangement  must  depend  entirely 
upon  local  conditions.  With  installations  such  as  are  here 
described,  it  is  possible  to  maintain  a  relatively  healthy  atmos- 
phere, which  is  bound  to  insure  better  work,  and  there  is, 
certainly  no  reason  why  healthful  conditions  should  not  be^ 
found  wherever  the  brass  industry  is  pursued. 
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ON  THE  ART  OF  CUTTING  METALS.— 7. 


FRED.  TRT.  TAYLOR. 


■COOLING  THE  TOOL  WITH  HEAVY  STREAM  OF  ^VATER. 
Cooling  the  nose  of  a  tool  by  throwing  a  hea%T  stream  of 
water  or  other  fluid  directly  upon  the  chip  at  the  point  where 
It  is  being  removed  by  the  tool  from  the  steel  forging  enables 
the  operator  to  increase  his  cutting  speed  about  40  per  cent. 
The  economy  realized  through  this  simple  expedient  is  so 
Jarge  that  it  is  a  matter  of  the  greatest  surprise  that  experi- 
menters on  the  art  of  cutting  metals  have  entirely  overlooked 
this  source  of  gain.  In  spite  of  the  fact  that  (as  a  result  of 
our  experiments)  the  whole  machine  shop  of  the  Midvale 
Steel  Company  was  especially  designed  as  long  ago  as  1S93  for 
the  use  of  a  heavy  stream  of  water  (supersaturated  with  soda 
to  prevent  rusting)  upon  each  cutting  tool,  until  very  recently 
practically  no  other  shops  in  this  country  have  been  similarly 
•equipped.  The  following  are  the  important  conclusions  ar- 
rived at  as  to  the  effect  on  the  cutting  speed  of  cooling  the 
tool  with  a  heavy  stream  of  w-ater. 

A.  With  high  speed  tools  a  gain  of  40  per  cent  can  be  made 
in  cutting  steel  or  wrought  iron  by  throwing,  in  the  most  ad- 
vantageous manner,  a  heavy  stream  of  water  upon  the  tool. 

B.  A  heavy  stream  of  water  (3  gallons  per  minute)  for  a  2- 
inch  by  2ii-inch  tool  and  a  smaller  quantity  as  the  tool  grows 
smaller,  should  be  thrown  directly  upon  the  chip  at  the  point 
where  it  is  being  removed  from  the  forging  by  the  tool.  Water 
thrown  upon  any  other  part  of  the  tool  or  the  forging  is  much 
less  efficient. 

C.  The  gain  in  cutting  speed  through  the  use  of  water  on 
the  tool  is  practically  the  same  for  all  qualities  of  steel  from 
the  softest  to  the  hardest. 

D.  The  percentage  of  gain  in  cutting  speed  through  the 
use  of  water  on  the  tool  is  practically  the  same  whether  thin 
•or  thick  chips  are  being  removed  by  the  tool. 

E.  With  modern  high-speed  tools  a  gain  of  16  per  cent  can 
■be  made  by  throwing  a  heavj-  stream  of  water  on  the  chip  in 
■cutting   cast   iron. 

F.  To  get  the  proper  economy  from  the  use  of  water  in 
cooling  the  tool,  the  machine  shop  shouid  be  especially  de- 
signed and  the  machine  tools  especially  set  with  a  view  to 
the  proper  and  convenient  use  of  water. 

G.  In  cutting  steel,  the  better  the  quality  of  tool  steel,  the 
■greater  the  percentage  of  gain  through  the  use  of  a  heavy 
stream  of  water  thrown  directly  upon  the  chip  at  the  point 
where  it  is  being  removed  from  the  forging  by  the  tool.  The 
sain  for  the  different  types  of  tools  in  cutting  steel  is: 

a.  Modern  high-speed  tools,  40  per  cent; 

6.  Old  style  self-hardening  tools,  33  per  cent; 

c.  Carbon  tempered  tools,  25  per  cent. 
This  fact,  stated  in  different   form,  is  that  the  hotter  the 
nose  of  the  tool  becomes  through  the  friction  of  the  chip,  the 
■greater  is  the  percentage  of  gain  through  the  use  of  water 
on  the  tool. 

The  Portion  of  the  Tool  upon  \7hich  the  'Water  Jet  should 
be  Thrown. 

A  series  of  experiments  has  demonstrated  that  water  thrown 
■directly  upon  the  chip  at  the  point  where  it  is  being  removed 
from  the  forging  by  the  tool  will  give  higher  cutting  speeds 
than  if  used  in  any  other  way. 

As  another  illustration  of  the  small  value  to  be  attached  to 
theories  which  have  not  been  proved,  we  would  cite  the  fol- 
lowing: After  deciding  to  try  experiments  upon  the  cooling 
effect  of  water  when  used  upon  a  tool,  it  was  our  judgment 
that  if  a  stream  of  water  were  thrown  upward  between  the 
clearance  flank  of  the  tool  and  the  forging  itself,  in  this  way 
the  water  would  reach  almost  to  the  cutting  edge  of  the  tool 
•at  the  part  where  it  most  requires  cooling,  and  that,  by  this 
means  the  maximum  cooling  effect  of  the  water  would  be 
realized.  We,  therefore,  arranged  for  a  strong  water  jet  to 
tie  thrown,  as  sho\^^l  in  Fig.  46,  between  the  clearance  flank 
■of  the  tool  and  the  flank  of  the  forging,  and  made  a  series  of 
experiments  to  determine  the  cooling  effect  of  water  with 
various  feeds  and  depths  of  cut.  So  confident  were  we  of  the 
truth  of  this  theory  that  we  did  not  deem  it  worth  while  to 
experiment  with  throwing  streams  of  water  in  any  other  way, 
-until  months  afterward,  -when  upon  throwing  a  stream  of 
water  upon  the  chip  directly  at  the  point  where  it  is  being 
removed  from  the  forging  by  the  tool,  we  found  a  material 
increase  in  the  cutting  speed,  and  thus  our  first  experiments 

•  Abstract  of  paper  read  before  the  .American  Society  of  Mechanical 
Engineers   December,  190(). 


were  rendered  valueless.  Practically,  great  difficulty  will  be 
found  in  getting  machinists  in  the  average  shop  to  direct 
the  stream  of  water  on  to  the  chip  in  the  proper  way  as  indi- 
cated in  Fig.  47,  because  when  a  sufficiently  heavy  stream  of 
water  is  thrown  upon  the  work  at  this  point,  it  splashes  much 
more  than  when  thrown  upon  the  forging  just  above  the 
chip;  and  the  machinists  prefer  slower  cutting  speeds  and 
less  splash. 

Forty  Per  Cent  Gain  in  Cutting  Speed  trom  Throwing  a  Hea-vy 
Stream  of  Water  upon  the  Tool  in  Cutting^  Steel. 
It  has  been  customary  for  many  years  to  use  under  certain 
circumstances,  a  small  trickling  stream  of  water  upon  cutting 
tools  (mostly  on  finishing  tools,  ana  with  the  object  of  giv- 
ing the  work  what  is  called  a  "water  finish").  For  this  pur- 
pose a  small  water  can  is  generally  mounted  upon  the  saddle 
of  the  machine  above  the  tool,  and  refilled  from  time  to  time 


Pig.  46.    Discarded  Method  of  Thro^wing  "Water  on  Tool. 

by  the  machinist.  Such  streams  of  water,  however,  have 
little  or  no  effect  in  increasing  the  cutting  speed,  because  they 
are  too  small  in  volume  to  appreciably  cool  the  nose  of  the 
tool. 

The  most  satisfactory  results  are  obtained  from  a  stream  of 
water  falling  at  rather  slow  velocity,  but  with  large  volume, 
at  the  proper  point  upon  the  tool,  since  a  stream  of  this  sort 
covers  a  larger  area  of  the  tool  and  is  much  freer  from  splash. 

This  water  supply  should  be  delivered  through  pipes  fitted 
up  with  universal  friction  joints,  so  that  the  apparatus  can 
be  quickly  adjusted  to  deliver  the  water  at  any  desired  point 
( the  pipe  being  supported  by  a  rigid  bracket  attached  to  the 
saddle  of  the  lathe,  preferably  on  the  back  side  so  as  to  be  out 
of  the  way).  In  the  case  of  short  lathe  beds  the  water  supply 
can  be  delivered  from  overhead  through  a  rubber  hose,  and 
in  the  case  of  long  lathe  beds  through  telescoping  pipes  at- 
tached to  the  saddle  (smooth  drawn  brass  pipes  telescoping 
inside  of  ordinary  wrought  iron  pipes,  with  suitable  stuffing 
boxes,  being  used). 

About  three  gallons  of  water  per  minute  are  required  for 
adequately  cooling  a  very  large  roughing  tool,  say,  2  inches  by 
2v^  inches  section,  and  proportionally  smaller  quantities  as 
the  tool  grows  smaller. 

For  economy,  the  same  water  should  be  used  over  and  over 
again,  and  it  should  be  supersaturated  with  soda  to  prevent 
the  machines  from  rusting.  Wrought  Iron  pipes  about  H4 
inch  diameter  should  lead  the  water  from  beneath  the  ma- 
chine below  the  floor  to  the  main  soda  water  drains  at  the 
side  of  the  shop.  These  drains  are  made  of  pipe  from  S^a  to 
5  inches  in  diameter,  with  a  chain  extending  through  them 
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from  one  end  to  the  other,  the  chain  being  twice  as  long  as 
the  drain  through  which  it  extends.  In  case  of  sediment  form- 
ing in  this  pipe,  or  in  case  of  chips  passing  by  the  double 
sets  of  screens  and  double  settling  pots  which  should  be  sup- 
plied at  each  machine,  the  drain  can  be  quickly  cleaned  by 
pulling  the  chain  once  or  twice  backward  and  forward 
through  it. 

The  soda  water  is  returned  through  this  system  of  under- 
ground piping  to  a  large  central  underground  tank,  from 
which  it  is  pumped  through  a  small,  positive,  continuously 
running  pump,  driven  by  the  main  line  of  shafting,  into  an 
overhead  tank  with  overflow  which  keeps  the  overhead  soda 
water  supply  mains  continually  filled  and  under  a  uniform 
head.  If  the  shop  is  constructed  with  a  concrete  floor,  a 
catch  basin  for  the  water  can  be  molded  in  the  concrete,  di- 
rectly beneath  each  machine.  Otherwise,  each  machine  should 
be  set  in  a  large  wrought  iron  pan  or  shallow  receptacle  which 
catches  the  soda  water  and  the  chips.  In  both  cases,  however, 
two  successive  settling  pots — independently  screened  so  as  to 
prevent  the  chips,  as  far  as  possible,  from  getting  into  the  re- 
turn main — are  required  beneath  each  machine. 

The  ends  of  the  1%-inch  wrought  iron  pipes  which  lead 
the  water  from  the  machines  to  a  large  drain  at  the  side  of 
the  shop  should  be  curved  up  with  a  sweeping  curve  so  that 
their  outer  ends  come  close  to  the  top  of  the  floor  of  the  shop. 
The  sediment  and  chips  must  be  cleaned  from  these  pipes 
from  time  to  time  by  means  of  a  long  round  steel  rod  from 
%  to  %  inch  in  diameter,  which,  after  removing  the  plug  at 
the  outer  end  of  the  drain  pipes,  is  shoved  through  the  pipe. 
Apparatus  of  this  type  has  been  in  successful  use  for  about 
23  years  with  no  trouble  from  clogging. 
Chatter  of  the  Tool. 

The  following  are  the  general  conclusions  arrived  at  on  the 
subject  of  chatter  of  the  tool: 

A.  Chatter  is  the  most  obscure  and  delicate  of  all  problems 
facing  the  machinist,  and  in  the  case  of  castings  and  forgings 
of  miscellaneous  shapes  probably  no  rules  or  formulas  can  be 
devised  which  will  accurately  guide  the  machinist  in  taking 
the  maximum  cuts  and  speeds  possible  without  producing 
chatter. 

B.  It  is  economical  to  use  a  steady-rest  in  turning  any 
piece  of  cylindrical  work  whose  length  is  more  than  twelve 
times  its  diameter. 

0.  Too  small  lathe-dogs  or  clamps,  or  an  imperfect  bearing 
at  the  points  at  which  the  clamps  are  driven  by  face-plate, 
produce  vibration. 

D.  To  avoid  chatter,  tools  should  have  cutting  edges  with 
curved  outlines,  and  the  radius  of  curvature  of  the  cutting 
edge  should  be  small  in  proportion  as  the  work  to  be  operated 
on  is  small.  The  reason  for  this  is  that  the  tendency  of  chat- 
ter is  much  greater  when  the  chip  is  uniform  in  thickness 
throughout,  and  that  tools  with  curved  cutting  edges  produce 
chips  which  vary  in  thickness,  while  those  with  straight 
cutting  edges  produce  chips  uniform  in  thickness. 

E.  Chatter  can  be  avoided,  even  in  tools  with  straight  cut- 
ting edges,  by  using  two  or  more  tools  at  the  same  time  in 
the  same  machine. 

F.  The  bottom  of  the  tool  should  have  a  true,  solid  bear- 
ing on  the  tool  support  which  should  extend  forward  almost 
directly  beneath  the  cutting  edge. 

G.  The  body  of  the  tool  should  be  greater  in  depth  than 
Its  width. 

Chatter  caused  by  modifications  in  the  machine  may  be 
classified  as  follows: 

H.     It  is  sometimes  caused  by  badly  made  or  fitted  gears. 

J.  Shafts  may  be  too  small  in  diameter  or  too  great  in 
length. 

K.  Loose  fits  in  the  bearings  and  slides  may  occasion 
chatter. 

L.  In  order  to  absorb  vibrations  caused  by  high  speeds,  ma- 
chine parts  should  be  massive  far  beyond  the  metal  required 
for  strength. 

The  Effect  of  Chatter  upon  the  Cutting-  Speed  of  the  Tool. 

M.  Chatter  of  the  tool  necessitates  cutting  speeds  from  10 
to  15  per  cent  slower  than  those  taken  without  chatter, 
whether  tools  are  run  with  or  without  water. 

A'.  Higher  cutting  speed  can  be  used  with  an  intermittent 
cut  than  with  a  steady  cut. 

Of  all  the  difficulties  met  with  by  a  machinist  in  cutting 
metals,  the  causes  for  the  chatter  of  the  tool  are  perhaps  the 
most  obscure  and  diSlcuIt  to  ascertain,  and  in  many  cases 
the  remedy  is  only  to  be  found  after  trying  (almost  at  ran- 
dom) half  a  dozen  expedients.  This  paper  is  chiefly  con- 
cerned with  chatter  as  it  is  produced  or  modified  by  the  cut- 


ting tool  itself.  Some  of  the  other  causes  for  chatter,  however, 
may  be  briefly  referred  to.  These  may  be  divided  into  five 
groiips : 

A.  The  design  of  the  machine; 

B.  The  nature  and  proportions  of  the  worli  being  oper- 

ated upon; 
C     The  care  and  adjustment  of  the  parts  of  the  machine; 

D.  The  method  of  setting  the  work  in  the  machine  or  of 

driving  it; 

E.  The  shape  of  the  cutting  tools,  manner  in  which  they 

are  set  in  the  machine,  and  the  speeds  at  which 
they  are  run. 

Causes  A  and  B  are  outside  the  control  of  the  machinist. 
Elements  C,  D  and  E  are,  or  should  be,  to  a  large  extent  under 
the  control  of  the  management  of  the  shop. 

A.  Referring,  now,  to  cause  A,  "The  design  of  the  ma- 
chine," the  chief  elements  causing  chatter  in  the  design  of  a 
machine  are: 

Aa.  Gears  which  are  set  out  of  proper  adjustment,  or  the 
teeth  of  which  are  untrue.  It  should  be  noted  that  involute 
teeth  will  run  smoothly  whether  their  pitch  diameters  exactly 


Fig.  47.    Method  of  Thro-wlngr  Water  on  Tool,  Giving  tlie  Best  Results. 

coincide  or  not,  whereas  the  epicycloidal  teeth  are  almost 
sure  to  rattle  unless  their  pitch  lines  are  maintained  in  their 
exact  proper  relations  one  to  the  other. 

Ai.  Chatter  is  frequently  caused  through  mounting  the 
driving  gears  upon  shafts  which  are  either  too  small  in  diam- 
eter or  too  long.  A  large  excess  in  the  diameter  of  shafts  be- 
yond that  required  for  strength  is  called  for  in  order  to  avoid 
torsional  deflection  which  produces  chatter. 

Ac.  Lathe  shafts  and  spindles  must  of  course  be  very  ac- 
curately and  closely  fitted  in  their  bearings,  and  the  caps 
adjusted  so  as  to  avoid  all  play. 

Ad.  For  heavy  work  the  lathe  tail-stocks  should  be  fas- 
tened to  the  bed  plates  with  bolts  of  very  large  diameter,  and 
should  be  tightened  down  with  long  handled  wrenches. 

Ae.  The  lathe  bed  itself  should  be  exceedingly  massive,  and 
should  contain  far  more  metal  than  is  required  for  strength, 
or  even  to  resist  ordinary,  deflections;  and  the  moving  tool 
supports  should  also  be  heavy  far  beyond  what  is  required  for 
strength. 

Massive  Machines  Needed  for  High  Speeds. 

Undoubtedly  high  cutting  speeds  tend  far  more  than  slow 
speeds  toward  producing  minute  and  rapid  vibrations  in  all 
parts  of  the  machine,  and  these  vibrations  are  best  opposed 
and  absorbed  by  having  large  masses  of  metal  supporting  the 
cutting  tool  and  th(?  head-  and  tail-stocks.  It  is  largely  for 
the  purpose  of  avoiding  vibration  and  chatter  in  machines  that 
the  high  cutting  speeds  accompanying  the  modern  high  speed 
tools  call  for  a  redesigning  of  our  machine  tools.  While  it  is 
true  that  in  many  cases  a  very  great  gain  can  be  made  by 
merely  speeding  up  a  machine  originally  designed   for  slow 
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speed  tools,  this  increase  in  speed  almost  Invariably  produces 
a  corresponding  increase  in  the  vibration  or  chatter,  and  for 
absorbing  this,  the  lathes  and  machines  of  older  design  are, 
in  many  cases,  too  light  throughout. 

B.  Cause  B,  namely,  "The  nature  and  proportions  of  the 
■work  being  operated  upon."  In  assigning  daily  tasks  to  each 
machinist  with  the  help  of  our  slide  rules,  the  element  which 
still  continues  to  give  the  greatest  trouble  to  the  men  who 
write  out  these  instructions  is  deciding  just  how  heavy  a  cut 
can  be  taken  on  the  lighter  and  less  rigid  classes  of  work 
without  causing  chatter.  This  branch  of  the  art  of  cutting 
metals  has  received  less  careful  and  scientific  study  than  per- 
haps any  other.  While  the  element  is  one  which  must  always 
remain  more  or  less  under  the  domain  of  "rule  of  thumb," 
since  the  causes  which  produce  chatter,  particularly  in  cast- 
ings of  irregular  shapes,  are  so  many  and  complicated  as  to 
render  improbable  their  successful  reduction  to  general  laws 
or  formulas,  undoubtedly  much  can  be  done  toward  attaining 
a  more  exact  knowledge  of  this  subject,  and  experiments  in 
this  line  present  a  most  important  field  of  investigation. 

The  following  rule  (belonging  to  the  order  of  "rule  of 
thumb")  which  has  been  adopted  by  us  after  much  careful 
and  systematic  observation,  extends  over  work  both  large  and 
small,  and  covers  a  wide  range:  It  is  economical  to  use  a 
steady-rest  in  turning  any  piece  of  metal  whose  length  is 
more  than  twelve  times  its  diameter.  When  the  length  of  a 
piece  becomes  greater  than  twelve  times  its  diameter,  it  is 
necessary  to  reduce  the  size  of  the  cut  to  such  an  extent  that 
more  time  will  be  lost  through  being  obliged  to  use  a  light 
cut  than  is  required  to  properly  adjust  a  steady-rest  for  sup- 
porting the  piece. 

C.  Cause  C  namely,  "The  care  and  proper  adjustment  of 
the  various  parts  of  the  machine"  is  almost  entirely  under  the 
control  of  the  shop  management.  It  is  of  course  evident  that 
so  far  as  the  effect  of  chatter  is  concerned,  one  of  the  most 
important  causes  can  be  eliminated  from  the  shop  by  system- 
atically looking  after  the  careful  adjustment  of  all  of  the 
working  pasts  of  the  machine  to  see  that  the  caps  of  the 
bearings  are  always  so  adjusted  as  to  have  no  lost  motion  and 
yet  not  bind,  and  so  that  all  gibs  and  wedges  for  taking  up 
wear  upon  the  various  slides  are  kept  adjusted  to  a  snug  fit. 
It  is  our  experience,  however,  that  the  adjustment  of  the  var- 
ious parts  of  the  machine  should  in  no  case  be  left  to  the  ma- 
chinist who  runs  his  lathe,  but  that  the  adjustment  and  care 
of  machines  should  be  attended  to  systematically  and  at  regu- 
lar intervals  by  the  management.  In  large  shops  a  repair 
boss  with  one  or  two  men  can  be  profitably  kept  steadily  oc- 
cupied with  this  work. 

D.  Cause  D,  namely,  "The  method  of  setting  the  work  in 
the  machine  or  of  driving  it,"  is  in  many  cases  capable  of  be- 
ing directly  under  the  control  of  the  machinist. 

Da.  One  of  the  most  frequent  causes  for  chatter  lies  either 
in  having  too  light  or  too  springy  clamps  or  lathe  dogs  fas- 
tened to  the  work  for  the  purpose  of  driving  it.  or  in  having 
vibration  at  the  point  of  contact  between  the  lathe  dog  and 
the  face-plate  of  the  lathe,  or  the  driving  bracket. "whichTs 
clamped  to  it.  In  heavy  work  the  clamps  should  be  driven  at 
two  points  on  opposite  sides  of  the  face-plate,  and  great  care 
should  be  taken  to  insure  a  uniform  bearing  of  the  clamps  at 
both  of  these  driving  points.  Chatter  through  vibration  at 
this  point  can  frequently  be  stopped  by  inserting  a  piece  of 
leather  or  thick  lead  between  the  clamps  and  the  driving 
brackets  on  the  face-plate,  which  has  the  effect  both  of  dead- 
ening the  vibration  and  equalizing  the  pressure  between  the 
two  outside  diameters  at  which  the  clamp  is  driven  by  the 
face-plate. 

Db.  A  dead  center  badly  adjusted  so  as  to  be  either  too 
tight  or  too  loose  on  the  center  of  the  work,  or  any  lost  mo- 
tion in  the  tail-stock  of  the  lathe  is  such  an  evident  source 
of  chatter  that  it  need  not  be  dwelt  upon. 

E.  Cause  E  namely.  "The  shape  of  the  cutting  tools,  the 
manner  in  which  they  are  set  in  the  machine  and  the  speeds 
at  which  they  are  run."  We  have  attempted  to  explain  the  ef- 
fect of  a  imiform  thickness  of  chip  in  causing  chatter,  and 
have  indicated  that  the  proper  remedy  for  this  is  to  use  a 
round-nosed  tool,  which  is  always  accompanied  by  a  chip  of 


uneven  thickness.  We  have  also  referred  to  the  desirability 
of  having  the  body  of  tools  deeper  than  their  width  in  order 
to  insure  strength  as  well  as  to  diminish  the  downward  de- 
flection of  the  tool,  which  frequently  results  in  chatter,  par- 
ticularly when  the  tools  are  set  with  a  considerable  over- 
hang beyond  their  bearing  in  the  tool-post.  We  have  also 
called  attention  to  the  great  desirability  of  designing  tools 
with  their  bottom  surfaces  extending  out  almost  directly  be- 
neath the  cutting  edge,  and  of  truing  up  the  bottom  surface  of 
the  tools,  so  as  to  have  a  good  bearing  directly  beneath  the 
nose  of  the  tool  on  the  tool  support.  If  suflicient  care  is  taken 
in  the  smith  shop,  and  the  smith  is  supplied  with  a  proper  sur- 
face plate,  the  tools  can  be  dressea  so  as  to  be  sufficiently 
true  on  their  bottom  surfaces  for  all  ordinary  lathe  work. 

It  has  been  the  necessity  for  avoidance  of  chatter  which 
has  influenced  us  greatly  in  the  adoption  of  roimd-nosed  tools 
as  our  standard.  Tools  with  straight  cutting  edges,  which  re- 
move chips  uniform  throughout  in  thickness  can  be  run  at  very 
much  higher  cutting  speeds  than  our  standard  round-nosed 
tools;  but  owing  to  the  danger  of  chatter  from  these  tools, 
their  use  is  greatly  limited,  in  fact,  almost  restricted  to  those 
special  cases  in  which  chatter  is  least  likely  to  occur.  At- 
tention should  be  called,  however,  to  a  method  by  which 
straight  edge  tools  have  been  used  successfully  for  many  years 
upon  work  with  which  there  was  a  very  marked  tendency  to 
chatter. 

While  at  the  works  of  the  Midvale  Steel  Company  we  su- 
perintended the  design  of  a  large  lathe  for  rough  turning  gun 
tubes  and  long  steel  shafts,  in  which  tools  with  long,  straight 
cutting  edges  were  used  without  chatter,  and  yet  at  the  high 
speeds  corresponding  to  the  thin  chips  which  accompany  this 
type  of  tool.  This  lathe  was  designed  with  saddle  and  tool- 
posts  of  special  construction,  so  that  two  independently  ad- 
justable tool  supports  were  mounted  on  the  front  side  of 
the  lathe  and  one  on  the  back  side.  In  each  of  these  slides  a 
heavy  straight-edge  tool  was  clamped.  The  three  tools  were 
then  adjusted  so  that  they  all  three  removed  layers  of  metal 
of  about  equal  thickness  from  the  forging,  and,  although  the 
tendency  toward  chatter  owing  to  the  uniform  thickness  of 
the  chip  was  doubtless  as  great  with  these  straight-edge  tools 
as  with  any  others,  the  period  of  maximum  or  of  minimum 
pressure  for  all  three  tools  never  corresponded  or  synchron- 
ized so  that  when  one  tool  was  under  maximum  pressure,  one 
of  the  others  was  likely  to  be  under  minimum  pressure.  For 
this  reason  the  total  pressure  of  the  chips  on  all  three  tools 
remained  approximately  uniform  and  chatter  from  this  cause 
was  avoided. 

There  is  one  cause  for  chatter  which  would  seem  to  be 
impossible  to  foresee  and  to  guard  against  in  advance,  i.e., 
chatter  which  is  produced  by  a  combination  of  two  or  more  of 
the  several  elements  likely  to  cause  chatter.  If,  for  instance. 
the  natural  periods  for  vibration  in  the  tool  and  in  the  work 
or  in  any  of  the  parts  of  the  lathe  and  the  work  happen  to 
coincide  or  synchronize,  then  chatter  is  almost  sure  to  follow; 
and  the  only  remedy  for  this  form  of  chatter  seems  to  lie  in  a 
complete  change  of  cutting  conditions;  a  change,  for  instance, 
to  a  coarser  feed  with  an  accompanying  slower  cutting  speed, 
or  vice  versa.  Unfortunately,  for  economy,  higher  speeds 
rather  than  slow  speeds  tend  to  produce  this  type  of  chatter, 
and  the  remedy  therefore  generally  involves  a  slower  cutting 
speed. 

Higher  Cutting  Speed  Can  be  used  w^ith  an  Intermittent 

Cut  than  with  a  Steady  Cut. 
An  intermittent  cut  has  a  very  different  effect  upon  cutting 
speed  from  that  produced  by  chatter.  We  have  observed  In 
a  large  number  of  cases  that  when  a  tool  is  used  in  cutting 
steel  with  a  heavy  stream  of  water  on  it  (and  this  is  the 
proper  method  of  cutting  steel  of  all  qualities'),  a  rather 
higher  cutting  speed  can  be  used  with  an  intermittent  cut 
than  with  a  steady  one.  The  reason  for  this  is  that  during 
that  portion  of  the  time  when  the  tool  is  not  cutting,  the 
water  runs  directly  on  those  portions  of  the  lip  surface  and 
cutting  edge  of  the  tool  which  do  the  work,  and  for  this  rea- 
son the  tool  is  more  effectively  cooled  with  intermittent  work 
than  with  steady  work.  As  an  example  of  intermittent  work, 
the  writer  would  cite: 


July,  1907. 


MACHINERY. 


629 


o.  Cutting  the  outside  diameter  ot  a  steel  gear-wheel  cast- 
ing, in  which  case  the  tool  is  only  one-half  its  time  under  cut; 

6.  Or  turning  small  pieces  of  metal  which  are  greatly 
eccentric; 

c.  Or.  for  example,  all  planer  and  shaper  wotfc  which  is 
not  too  long. 

It  would  seem  from  a  theoretical  standpoint  that  a  tool 
would  be  greatly  damaged  (and  therefore  a  slow  cutting  speed 
would  be  called  for)  by  the  constant  series  of  blows  which 
its  cutting  edge  receives  through  intermittent  work.  It  will 
be  remembered,  however,  that  in  planer  work  (and  this  class 
of  intermittent  work  comes  to  the  direct  attention  of  every  ■ 
machinist),  the  tool  is  more  frequently  injured  while  drag- 
ging backward  on  the  reverse  stroke  of  the  planer  than  it 
is  while  cutting,  and  it  is  very  seldom  that  a  tool  is  dam- 
aged as  it  starts  to  cut  on  its  forward  stroke.  In  all  cases, 
hoivever,  where  the  tool  deflects  very  greatly,  when  it  starts 
its  cut  on  intermittent  work,  slower  speeds  are  called  for  than 
would  ie  required  for  steady  work. 

The  above  remarks  on  intermittent  work  do  not,  of  course, 
apply  to  cast  iron  with  a  hard  scale,  or  the  surface  of  which 
is  gritty.  It  is  evident  that  in  all  such  cases,  owing  to  the 
abrasive  action  of  the  sand  or  scale  on  the  tool,  intermittent 
work  is  much  more  severe  upon  the  tool  than  a  steady  cut. 


TABLES  OF  DIMENSIONS  FOR  HUNG  BOILERS. 

G.  L.  PREACHER.' 

Since  the  publication  of  the  table  of  dimensions  tor  hung 
boilers,  which  appeared  as  supplement  to  the  December,  1905, 
issue  of  Machinekt,  the  writer  has  received  from  time  to 
time  a  number  of  inquiries  from  some  of  those  interested  in 
settings  of  return  tubular  boilers.  These  inquiries  have  been 
varied,  but  in  all  instances  the  questions  asked  were  relative 
to  installations  of  more  than  one  boiler  in  the  same  setting. 
As  the  table  above  referred  to  only  contains  data  for  single 
settings  (one  boiler),  a  table  has  been  compiled  (see  Supple- 
ment) giving  the  data  necessary  for  several  boilers,  so  that 
by  the  use  of  the  two  combined,  one  would  have  before  him 
all  necessary  data  for  installing  any  number  of  boilers. 

In  ordinary  practice,  not  more  than  three  boilers  are  ever 
suspended  from  a  single  span  of  beams,  and  the  table  there- 
fore has  been  worked  up  for  one,  two  and  three  boilers.  In 
cases  of  four  boilers,  extra  columns  are  generally  placed  be- 
tween the  two  middle  boilers,  thus  making  two  separate  spans 
of  two  boilers  each.  In  cases  of  five  boilers,  columns  are 
generally  placed  between  the  second  and  third  boilers,  making 
two  spans  of  two  and  three  boilers  respectively,  or  additional 
columns  are  placed  between  the  fourth  and  fifth  boilers,  mak- 
ing three  spans  of  two,  two  and  one  boilers  respectively.  In 
some  instances  columns  are  placed  between  all  the  boilers, 
thus  putting  only  one  boiler  to  a  span  ot  beams.  Calculations 
will  show  this  latter  arrangement  to  be  the  cheapest,  for  the 
reason  that  lighter  columns  and  beams  can  be  used. 

In  presenting  this  table  the  writer  wishes  to  call  attention 
to  values  calculated  under  headings:  "Total  Weight  of  Boil- 
ers and  Fixtures,"  and  "Total  Weight  of  Water."  It  can  be 
readily  understood  that  these  values,  although  based  some- 
what on  experience,  are  only  arbitrary  and  would  vary  ac- 
cording to  conditions.  For  instance,  a  150  horsepower  low- 
pressure  boiler  would  weigh  less  than  a  similar  one  for  high- 
pressure.  The  weight  of  water  in  the  boilers  would  also  de- 
pend upon  the  number  and  size  of  tubes  and  braces  occupying 
the  water  space.  In  calculating,  therefore,  the  size  beams, 
columns  and  hanger  bolts  for  supporting  the  different  size 
boilers,  weights  must  be  determined  that  will  cover  all  condi- 
tions. The  values  given  will  be  sufBcient  to  calculate  from, 
and  although  they  may  seem  excessive  in  some  instances,  they 
embody  good  practice,  and  the  use  of  smaller  ones  is  not 
advisable. 

The  attendance  at  the  ten  highest  institutions  for  technical 
education  in  Germany  during  the  winter  season  1906-1907  was 
15,453,  the  highest  number  coming  on  the  Institute  of  Berlin, 
where  there  were  2,375  regular  engineering  students,  besides 
754  special  students  who  only  took  part  of  special  courses. 
*  Address  :  Lombard  Iron  Works  and  Supply  Co.,  Augusta,  Ga. 


SPRING  MEETING  OF  THE  A.  S.  M.  E. 

The  spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  was  held  at  the  Hotel  Claypool,  Indianapolis,  Indi- 
ana, May  28  to  31  inclusive.  About  300  persons,  including 
members  and  guests,  were  registered.  The  meeting  was  enliv- 
ened by  the  Decoration  Day  exercises,  when  a  bronze  statue  ot 
General  Lawton  was  unveiled  by  President  Roosevelt.  The 
plants  of  the  Atlas  Machine  Co.,  National  Motor  Vehicle  Co., 
Xordyke  &  Marmon,  Parry  Mfg.  Co.,  etc.,  were  open  to  visitors. 
The  principal  visiting  event  of  the  week,  however,  was  the 
visit  to  Purdue  University,  on  Friday.  Special  interurban  cars 
were  provided  for  carrying  the  members  and  guests  to  the 
University  over  the  Indianapolis  &  Northwestern  electric  line, 
connecting  Lafayette  and  Indianapolis.  The  closing  session 
was  held  in  one  of  the  University  buildings.  Announcement 
was  made  of  the  election  of  Andrew  Carnegie  as  honorary 
member  of  the  society,  and  of  the  adoption  of  two  amendments 
to  the  constitution.  The  report  by  Mr.  F.  J.  Miller  stated  that 
the  joint  obligation  of  the  A.  S.  M.  E.  in  the  land  debt  is 
about  $200,000,  of  which  ?S0,000  was  paid  by  the  net  proceeds 
from  the  sale  of  the  old  society  house  at  12  West  31st  Street, 
and  $70,000  by  subscription,  leaving  a  debt  of  $50,000  still  to 
be  raised.  Inasmuch  as  the  annual  election  of  officers  takes 
place  just  prior  to  the  December  meeting,  there  are  no  official 
changes  made  at  the  spring  meeting. 

PARTIAL  SYNOPSIS  OF  PAPERS. 
Standard  Proportions  for  Machine  Screws. 

The  committee  having  this  matter  in  charge  presented  an 
amended  report,  following  the  suggestions  that  have  been  made 
since  the  original  report  was  presented  at  the  New  York  meet- 
ing in  December,  1905.  (See  Machinery,  June,  1906,  for 
abstract.)  It  has  been  found  advisable  to  change,  except  in 
three  instances,  the  nominal  outside  diameters  for  standard 
sizes  of  machine  screws,  and  to  include  in  the  new  list  certain 
additional  sizes.  The  change  in  the  sizes  originally  proposed 
vary  only  from  0.001  to  0.003  inch.  The  standard  diameters 
adopted  are  21  sizes.  The  pitches  are  a  function  of  the  diam- 
eter, and  are  expressed  by  the  formula: 

6.5 

Threads  per  inch  = 

D  +  0.02 
The  results  are  used  approximately  and  in  even  numbers  to 
avoid   fractional   or  odd   numbers  of  threads.     The   amended 
report  was  adopted. 

Pressures  ot  Lap- welded  Steel  Tubes.     By  Prof.  Reid  T. 
Stewart. 

This  paper  is  a  supplement  to  the  extensive  paper  presented 
by  the  author  at  the  June,  1906,  meeting  of  the  A.  S.  M.  E. 
While  testing  the  10-inch  tubes,  the  conditions  were  found  to 
be  such  that  with  the  apparatus  in  use  it  was  practicable  to 
make  a  series  ot  re-tests  on  each  of  these  tubes.  It  was  found 
that  the  formula, 

P,  — 47.55 
P.  =  0.0926 h  47.55 

M  A  S71 

in  which. 


M  —  0.874 


P,  ==  collapsing  pressure  of  normally  round  tube, 

P.  =  collapsing  pressure  of  distorted  tube, 

M  =  maximum  divided  by  minimum  outside  diameters, 
is  strictly  applicable,  for  the  kind  of  distortion  to  which  it 
applies,  to  10-inch  Bessemer  steel  tubes,  0.15  to  0.20  thickness 
wall. 

Balancing  of  Pumping  Engines.    By  Mr.  A.  F.  Nagle. 

The  paper  by  Mr.  Nagle  is  an  account  of  an  investigation  as 
to  the  proper  weight  of  the  plunger  of  a  vertical  triple  expan- 
sion crank  and  fly-wheel  pumping  engine.  The  author  con- 
eludes  that  there  is  no  reason  why  fly-wheels  in  triple  expan- 
sion pumping  engines  should  be  so  very  heavy.  The  turning 
moments  during  one  revolution  do  not  vary  16  per  cent,  and 
an  absolute  uniform  rotative  velocity  of  the  wheels  is  not 
necessary.  With  plungers  weighted  as  described  in  the  paper, 
the  author  believes  that  many  examples  exist  where  the  weight 
of  the  fly-wheels  of  pumping  engines  could  be  safely  reduced 
one-half. 
Superheated  Steam  in  an  Injector.   By  Mr.  Strickland  L.  Kneass. 

In  view  of  the  growing  use  of  superheated  steam,  it  was 
deemed  timely  to  present  a  few  notes  on  the  use  of  superheated 
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steam  In  the  injector.  Since  the  injector  is  a  condensing 
apparatus,  it  follows  that  a  condition  of  the  steam  which 
retards  condensation  reduces  its  efficient  mechanical  action. 
Hence  the  use  of  superheated  steam  in  injectors  is  not 
advisable.  It  is  essential  that  the  condition  of  the  steam 
permit  instant  and  complete  condensation,  and  that  its 
velocity  reach  a  maximum  at  the  instant  of  impact  with  the 
water.  The  practical  effect  of  superheated  steam  on  the  action 
of  an  injector  is  to  reduce  the  maximum  capacity,  increase  the 
minimum  capacity,  and  to  lower  the  limiting  temperature  of 
the  water  supply  with  which  the  Injector  can  operate.  With 
high  pressure  and  superheat  an  efficiently  designed  instrument 
is  likely  to  become  inoperative.  Therefore,  in  all  superheated 
steam  plants  using  injectors  for  boiler  feeders,  it  is  desirable 
that  the  injector  be  supplied  with  saturated  steam. 

Flow  of  Superheated  Steam  in  Pipes.  By  Mr.  E.  H.  Foster. 
From  investigations  carried  on  in  a  large  number  of  steam 
plants  the  author  has  collected  certain  data  which  indicate 
that  the  laws  governing  the  flow  of  superheated  steam 
differ  appreciably  from  those  governing  the  flow  of  saturated 
steam.  A  high  velocity  of  superheated  steam  in  pipes  is  recom- 
mended, because  there  is  a  smaller  percentage  of  heat  loss, 
and  because  there  is  a  lower  actual  drop  in  temperature.  The 
author  recommends  for  steam  pipes  of  straight  runs  or.  easy 
bends  a  velocity  of  6,000  to  8,000  feet  per  minute  where  a 
superheat  of  100  to  299  degrees  F.  is  used. 

The  Performance  of  Cole  Superheaters.  By  Prof.  'W.  F.  M.  Goss. 
The  author  describes  the  Cole  superheater  as  applied  to  a 
locomotive  in  the  locomotive  testing  laboratory  of  Purdue 
University.  The  results  of  tests  show  that  the  degree  of  super- 
heat in  the  steam  delivered  to  cylinders  is  largely  affected  by 
the  rate  of  evaporation.  It  depends  upon  the  smoke-box  tem- 
perature, which  increases  with  increased  evaporation.  Thus, 
when  the  temperature  of  the  smoke-box  is  changed  from  600 
degrees  to  800  degrees  F.,  the  heat  absorbed  in  superheat  rises 
from  5.6  to  8.5  per  cent  of  the  total  taken  up  by  the  water  and 
steam.  A  full  analysis  of  cylinder  performance  is  not  given 
in  the  paper,  but  the  author  intimates  that  the  results  noted 
are  clearly  satisfactory.  Locomotive  Schenectady,  under  nor- 
mal conditions  of  running  before  the  superheater  was  attached, 
developed  an  indicated  horse-power  on  from  24  to  27  pounds  of 
steam.  After  being  equipped  with  the  superheater  the  same 
locomotive  delivered,  under  ordinary  conditions  of  running,  an 
indicated  horse-power  with  a  consumption  of  20  to  22  pounds 
of  superheated  steam  per  hour,  the  difference  being  about  17 
per  cent. 

Superheat  and  Furnace  Relations.  By  Mr.  Reginald  P.  Bolton. 
This  paper  is  a  plea  for  a  more  intelligent  study  of  the 
relations  of  steam  boiler  furnaces  and  superheating  apparatus. 
Most  of  the  present  practise  seems  to  be  based  on  the  adapta- 
tion of  superheating  apparatus  to  standard  forms  of  boilers 
and  settings,  and  it  has  become  very  common  practise  to  in- 
stall superheating  service  in  some  position  in  the  gas  passages, 
without  special  regard  to  the  conditions  that  usually  obtain.  If 
existing  designs  of  boilers  and  settings  are  to  be  rigidly 
adhered  to,  it  would  seem  that  the  eventual  aim  should  be  in 
the  direction  of  remodeling  designs  of  both  boiler  and  setting 
in  favor  of  superheating  apparatus.  Merely  to  place  a  super- 
heating coil  in  a  certain  part  of  the  gas  passage  of  a  boiler  and 
connect  the  steam  supply  to  it  is  by  no  means  to  be  regarded 
as  a  complete  solution  of  the  problem.  The  problem  is  one  In 
which  the  designer  and  manufacturer  of  every  type  of  boiler 
is  interested,  and  is  one  which  they  cannot  be  too  strongly 
urged  to  take  in  hand. 

Air-cooling  of  Automobile  Engines.  By  Mr.  John  Wilkinson. 
Air-cooled  cylinders  of  automobile  engines  are  likely  to 
become  too  hot  for  proper  operation.  Overheating  shows  itself 
In  a  number  of  ways.  The  cylinder  may  become  so  hot  that 
the  incoming  gases  expand  so  much  that  there  is  a  reduction 
of  power,  or  the  lubricating  oil  may  fail  to  perform  its  proper 
function,  causing  a  great  increase  of  friction,  which  still  fur- 
ther heats  the  cylinder  and  reduces  its  power.  The  cylinder 
walls  may  become  so  heated  that  the  charge  is  ignited  prema- 
turely.    This   condition   is   indicated   by   energetic   knocking. 


The  author  points  out  that  the  design  of  cylinders  should  be 
such  as  to  reduce  to  a  minimum  the  amount  of  heat  that  is 
allowed  to  enter  the  cylinder  walls.  For  this  reason  cylinders 
should  not  be  built  with  valve  pockets  on  each  side  of  the 
cylinder,  but  rather  should  be  made  with  semi-spherical  cylin- 
der heads.  For  example,  the  internal  surface  exposed  to  heat 
at  the  time  of  expansion  in  a  4  x  4-inch  motor  with  a  semi- 
spherical  cylinder  pocket  is  about  38  square  inches;  the  same 
size  motor  with  valve  pockets  on  the  sides  of  the  cylinder 
exposes  about  74  square  inches  to  the  exploded  gases.  It  is 
self-evident  that  the  loss  must  be  much  greater  in  the  latter 
case.  Engines  with  a  semi-spherical  head  will  show  a  gain  of 
from  25  per  cent  in  power  and  efficiency  over  the  prevalent 
type  with  valve  pockets  on  each  side.  This  type  of  cylinder 
head  may  be  machined  smooth  on  the  inside  and  thus  reduce 
its  absorbent  effect  to  a  minimum.  The  best  internal  condi- 
tions may  be  summed  up  as  follows: 

a.     To  present  the  minimum  internal  surface  to  the  heat. 

&.     To  make  this  surface  as  smooth  as  possible. 

c.  To  carry  off  the  hot  exhaust  gases  at  the  bottom  of  the 
stroke  before  the  main  exhaust  valve  opens. 

i.  To  get  rid  of  remaining  gases  with  as  little  surface  con- 
tact with  the  cylinder  as  possible. 

e.  To  reduce  friction  of  piston  to  a  minimum. 

f.  Keep  all  the  projections  out  of  the  cylinder. 

g.  To  make  the  compression  flt  all  conditions. 

Materials  for  Automobiles  By  Mr.  Elwood  Hajnies. 
This  paper  is  a  review  of  the  physical  characteristics  of 
nickel  steel,  nickel-chrome  steel,  alloy  tool  steel,  vanadium 
steel,  bronze  and  aluminum.  The  present  requirements  of 
automobiles  have  greatly  improved  the  quality  of  steels  not 
obtainable  for  this  and  kindred  purposes.  Bronze  is  recom- 
mended in  automobile  construction  only  for  parts  requiring 
low  rigidity  and  moderate  strength.  Aluminum  is  now  used 
very  largely  both  pure  and  in  alloy  form.  Alloyed  with  copper, 
it  has  Increased  hardness  and  elasticity.  Zinc  and  aluminum 
form  an  alloy  having  considerable  rigidity  and  elasticity  and 
quite  high  tensile  strength.  Nickel  steel  containing  from  4  to 
5  per  cent  nickel  and  less  than  0.3  carbon  is  recommended  for 
rear  live  axles.  Vanadium  is  recommended  for  front  axles, 
steering  knuckles,  propelling  shafts,  etc.  For  sliding  gears, 
nickel-chrome  steel  hardened  throughout,  or  mild  nickel  steel 
case-hardened,  are  recommended.  For  crank-shafts,  use  nickel 
steel  or  vanadium  steel.  For  frames,  use  low  carbon  open- 
hearth  steel,  mild  nickel  steel  or  nickel-chrome  steel.  Open- 
hearth  steel  of  say  0.4  per  cent  carbon  is  recommended  for 
hand  levers,  tubing,  and  nearly  all  other  parts  of  a  car. 

Superheated  Steam  on  Locomotives.    By  Mr.  H.  H.  Vaughan. 

The  author  reviews  the  application  of  superheaters  to  loco- 
motives in  the  United  States  and  illustrates  Schmidt's  super- 
heater, the  type  most  used  in  Europe.  Mr.  Vaughan  is  assist- 
ant to  the  president  of  the  Canadian  Pacific  Railway  and  is 
responsible  for  the  application  of  197  various  types  of  super- 
heaters to  the  locomotives  on  that  road.  The  Vaughan-Horsey 
type  of  superheater  is  described,  of  which  88  are  in  use  on  the 
Canadian  Pacific,  and  of  which  175  more  are  ordered.  The 
paper  concludes  that  the  locomotive  superheater  is  worth 
while.  Although  there  have  been  troubles  from  lubrication 
and  leakages,  the  added  capacity  of  a  locomotive  and  the 
reduction  of  the  work  required  of  the  fireman,  to  say  nothing 
of  the  saving  of  fuel  and  repairs,  make  the  superheater  a 
boiler  feature  that  considerably  decreases  the  cost  of  locomo- 
tive operation  and  maintenance. 

Special  Auto  Steel.    By  Mr.  Thomas  J.  Fay. 

The  paper  is  descriptive  of  the  characteristics  of  high-grade 
alloy  steels  that  have  been  developed  within  the  past  few 
years,  and  which  are  especially  adapted  to  the  severe  require- 
ments of  automobile  construction.  The  paper  is  illustrated 
with  photographs  showing  specimens  of  bent  forgings,  chips 
taken  from  chrome-nickel  steel,  etc. 

Ball  Bearings.  By  Mr.  Henry  Hess. 
This  paper  for  the  most  part  consists  of  a  resume  and  trans- 
lation of  Prof.  Stribeck's  report  on  his  investigations  on  bear- 
ings made  at  the  Central  Laboratory  for  Scientific  Investiga- 
tion at  Neubabelsberg  near  Berlin,  Germany.  An  abstract  will 
be  published  later. 
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A  NEW  PROCESS  OP  MAKING  WBLDLESS 
CHAINS. 

The  weldless  chain,  in  the  form  of  the  common  plumber's  or 
"safety"  chain,  is  a  familiar  article.  It  is  said  to  have  been 
devised  originally  by  the  inventor  of  the  first  watchman's  time 
detector,  as  the  means  of  fastening  the  various  keys  used  in 
the  system,  scattered  at  different  points  about  the  premises. 
A  chain  of  this  sort  can  only  be  "unraveled"  from  one  end,  and 
if  that  end  is  sealed  with  the  image  and  superscription  of 
the  owner,  the  task  of  deception  is  a  difficult  one. 

Iron  chains  of  large  sizes  have  been  made  on  the  same  prin- 
ciple, but  more  for  reasons  of  strength  and  ease  of  making, 
than  for  safety.     It  is  a  point  gained  when  the  weld  of  the 


the  end  of  the  finished  chain,  and  B  the  new  link  being 
formed.  It  will  be  seen  that  the  hole  in  the  old  link  is  but 
slightly  larger  than  the  diameter  of  the  stock  composing  the 
new  one,  while  the  new  half  links  in  the  end  are  of  consider- 
ably greater  size.  It  would  evidently  be  impossible  to  insert 
them  if  they  were  formed  before  insertion,  hence  the  process 
of  inserting  the  blank  first  and  forming  it  afterwards.  This 
is  the  vital  principle  of  the  patent.  As  shown  in  the  third 
operation,  the  ends  of  B  are  next  bent  around  to  form  the 
now  completed  link,  which  is  thus  made  ready  tor  the  inser- 
tion of  the  next  blank,  as  In  operation  1. 

Fig.  3  shows  the  machine  and  dies  used  for  doing  this  work. 
The  press  shown  is  of  a  type  common  in  Europe,  though  sel- 
dom, if  ever,  seen  in  this  country.  The  two  friction  wheels 
on  the  horizontal  driving  shaft  may  either  of  them  be  shifted 
to  engage  the  rim  of  the  heavy  balance  wheel  attached  to  the 
vertical  screw.  The  screw  raises  and  lowers  the  ram  of  the 
press.  The  operator  controls  the  friction  wheels  by  the  handle 
shown,  or  by  the  treadle  at  the  base  of  the  machine.     A  stop 


Fig.  1.    Weldless  Cbain,  Involving  a  Ne^v  Principle  of  Construction. 

ordinary  chain  link  is  avoided,  since  its  strength  can  never  be 
prophesied  beforehand,  and  the  whole  chain,  in  the  words  of 
the  common  proverb,  is  "no  stronger  than  its  weakest  link." 
As  such  chains  have  hitherto  been  made,  however,  it  has 
always  been  necessary  to  make  the  opening  in  the  outer  link 
long  enough  to  admit  the  next  link  to  be  added  to  the  chain. 
While  this  elongated  link  does  very  well  on  sheet  metal  plumb- 
er's chain,  it  is  a  source  of  weakness  in  chains  of  wrought 
iron  or  steel,  of  large  sizes,  intended  to  support  great  loads. 
When  such  a  chain  passes  over  a  sheave  or  around  a  sprocket, 
the  bending  stresses  set  up  in  the  long  links  quickly  deform 
them  and  spoil  the  chain.  The  object  of  the  invention  of  an 
Hungarian,  Stefan  Kiss  v.  Ecseghy.  by  name,  is  to  make  it  pos- 
sible to  produce  chains  of  this  kind  with  very  short,  stiff  links. 
The  shape  of  the  chain  is  shown  in  Fig.  1,  As  will  be  seen, 
each  link  is  double,  being  formed  of  two  loops  at  right  angles 
to  each  other,  one  of  the  loops  being  split.  The  method  of 
forming  the   chain   is   shown   in    Fig.    2.     The   secret   of   the 


Fig,  2.    The  Operations  foUowed  In  Making  the  Weldless  Chain. 

process  is  shown  in  the  first  operation.  A  is  a  completed  link, 
and  B  the  blank  from  which  a  new  link  is  to  be  formed.  As 
will  be  seen,  this  is  made  of  stock  somewhat  larger  than  the 
size  of  the  chain,  reduced  in  its  central  portion  to  that  size. 
These  blanks  may  be  made  by  drop-forging,  rolling  or  any 
other  commercially  suitable  method.  One  of  them  is  heated  in 
the  forge  and  inserted  in  the  end  of  the  already  completed 
portion  of  the  chain,  as  shown.  The  ends  are  then  struck  up 
"nder  dies  to   the   shape   shown  in  cteration   2,  where   A   is 


Fig.  3.    Press  Used  in  Making  the  Chain,  with  the  Dies  in  Place. 

on  the  ram  automatically  throws  out  the  disk  controlling  the 
elevating  motion,  and  stops  the  ram  at  the  upper  limit. 

The  dies  used  in  this  press  are  shown  in  Fig.  4.  With  this 
arrangement,  three  operations  are  necessary  for  the  forming 
of  the  completed  link,  these  operations  corresponding  to  those 
shown  in  Fig.  2.  The  completed  portion  of  the  chain  Is  sus- 
pended over  a  pulley  from  the  ceiling  with  the  free  end  in 
easy  reach  of  the  operator  of  the  machine.  A  heated  blank  of 
the  shape  shown  in  Fig.  2,  operation  1,  is  taken  from  the 
forge,  inserted  through  the  link,  and  placed  in  dies  C  C  on  the 
bed  of  the  press.  Ram  D.  shown  best  in  the  small  detail  at 
the  lower  left-hand  corner,  is  then  brought  down  on  the  link, 
flattening  out  the  ends  and  curving  the  central  portion.  The 
plunger  is  raised  again,  the  link  is  moved  forward  to  dies  E  E. 
and  the  plunger  is  again  brought  down.  The  die  at  E  is  com- 
pound, and  punch  F  above  it,  descending  on  the  work,  forms 
the  rounded  half  links  on  the  end  of  the  blank,  punches  the 
hole,  and  trims  off  the  periphery  of  the  work. 

The  ram  of  the  press  is  raised  for  a  third  time,  and  the  now 
completely  formed  (but  still  open)  link  is  moved  to  the  bend- 
ing dies  at  G  G.  When  the  ram  of  the  press  is  brought  down 
on  the  work  at  this  point,  after  smoothing  the  work  under  the 
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pressing  action  of  punch  H,  pins  J  J  are  pushed  in  by  the 
operator,  entering  holes  in  the  links  R  R.  which  are  then  in 
position  to  receive  them.  Of  the  two  parts  G.  the  one  at  the 
left  in  the  left-hand  view  is  fastened  to  a  holder  integral  with 
ring  A',  while  the  otlier  one  is  supported  in  a  similar  manner 
from  ring  L.  These  two  rings  are  free  to  rock  about  each 
other  and  about  the  pivot  M,  formed  in  the  bracket  casting  A', 
attached  to  the  bed  of  the  machine.  A  tie-bar  0,  keyed  to  the 
base  P,  serves  to  support  the  over-hanging  pivot  M  of  bracket 
A".  A  support  not  shown  in  the  cut  extends  out  over  the  fin- 
ished portion  of  the  chain  through  which  the  new  link  passes. 
and  supports  it  against  the  upward  pressure  of  the  bending 
operation,  which  now  takes  place.  When  the  ram  of  the  press 
is  started  upward,  links  R  attached  to  it,  draw  after  them  die 
holders  Q  Q.  which  rock  as  described  about  the  axis  of  pivot 
M.  By  this  means  the  link  Is  bent  finally  into  its  complete 
form,  as  shown  in  operation  3  of  Fig.  2. 


machine,  where  first  the  central  hole  was  punched  through, 
after  which,  for  a  completing  operation,  the  link  was  pushed 
through  a  trimming  die  to  have  the  fin  shaved  off.  This 
resulted  in  an  exceedingly  neat  and  clean-looking  link  with 
the  joint  tightly  closed  and  smoothly  finished.  The  operation 
of  forming  a  link  for  a  half-inch  chain  takes  25  seconds. 

Besides  the  obvious  rajiidity  of  making  chains  by  this 
method,  there  is  the  more  important  advantage  of  greatly  in- 
creased strength.  The  British  government  requirements  for 
chains  insist  on  a  factor  of  safety  of  5,  owing  to  the  unknown 
quantity  of  the  strength  of  the  weld.  A  good  welded  half-inch 
chain  fails  at  about  13,000  pounds.  Samples  of  this  improved 
weldless  type  test  at  about  16,000  pounds  when  made  of 
wrought  iron,  and  they  run  with  remarkable  uniformity  at 
about  this  load,  showing  that  a  higher  factor  of  safety  could 
easily  be  used  Furthermore,  the  use  of  steel  is  made  possible 
by  the  fact  that  a  welding  heat  is  not  required.    A  heat  intense 
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Fig.  4     Tools  used  in  tl 

The  half-tone.  Fig.  3,  shows  three  operators.  This  is  not 
necessary,  however,  as  one  of  the  men  there  shown  is  there 
merely,  probably,  for  the  sake  of  having  his  picture  taken.  A 
boy  to  tend  the  fire,  and  a  smith  to  work  the  press,  is  all  that 
is  required.  The  machine  is  started  and  stopped  by  the 
treadle.    The  man  at  the  extreme  left  is  the  inventor. 

The  writer  has  had  an  opporiunity  of  seeing  this  process  in 
operation.  The  tools  used  were  somewhat  different  from  those 
shown,  and  more  operations  were  required,  although  the  basic 
principle  involved  in  the  Invention  was  identical.  The  new 
link  of  the  chain,  which  was  of  lialf-inch  size,  was  bent  in 
die  C  as  described,  but  in  die  E  the  ends  were  merely  rounded, 
and  the  central  hole  formed  nearly  through,  without  being 
actually  punched.  The  new  link  was  then  closed  up  in  a  third 
operation  as  before.  These  operations  took  place  in  a  press  of 
the  same  type  as  shown  in  Fig.  3.  The  unfinished  link  was 
next  taken  to  a  small  crank  press  standing  beside  the  larger 


*  Press  sho^Ti  in  Fig.  3. 

enough  to  weld  steel  will  decarbonize  it,  so  that  it  has  not  the 
strength  that  it  previously  possessed.  Steel  is  especially  use- 
ful in  crane  service,  where  durability  is  fully  as  important  as 
strength.  A  wrought  iron  chain  will  wear  and  sti-etch  until  it 
will  not  fit  the  sprockets,  long  before  it  breaks.  Steel  chains 
made  by  this  new  process  test  at  about  21,000  pounds  for 
lo-inch  size.  Fractured  samples  seen  by  the  writer  failed  at 
the  sides  of  the  links,  and  not,  as  might  be  expected,  at  the 
joint  where  the  two  parts  of  the  same  link  come  together.  An 
interesting  point  was  the  fact  that  the  two  halves  of  the  split 
link  begin  to  separate  a  little  time  before  the  final  rupture 
takes  place,  thus  serving  as  a  sort  of  safety  indicator  to  ap- 
prise the  user  of  the  fact  that  he  is  near  the  danger  limit. 

This  invention  is  controlled  by  the  Internationale  Handels- 
gesellschaft.  Kleinberg  &  Co..  and  is  for  sale  in  this  country 
by  the  International  Import  and  Export  Co.  of  No.  1  Madison 
Ave..  Xew  York. 
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LETTERS  UPON  PRACTICAL  SUBJECTS. 


DEVICE  FOR  LAYING  OUT  THE  CAMS  OF  A 
CAM  PRESS. 

The  cams  which  actuate  the  cutting  or  drawing  slide  of  a 
double  acting  cam  press  are  different  from  other  cams,  inas- 
much as  each  one  actuates  two  rollers  which  are  a  certain 
fi.\ed  distance  apart  from  each  other.  In  order  to  avoid  bacli- 
lash  or  springing  of  the  connecting-rods,  a  fault  which  is  to 
be  found  in  most  cam  presses,  it  is  evident  that  the  rollers 
must  both  touch  the  face  of  the  cam  at  all  times.     In  Fig.  1 


Fig.  1.    Ordinary  Method  of  Laying  Out  Cams. 

is  shown  the  ordinary  method  of  laying  out  such  cams;  this 
cut  also  shows  the  fact  that  this  ordinary  method  does  not 
accomplish  the  end  desired.  We  see  that  in  this  cam  both 
curves  which  give  to  the  slide  its  up  and  down  motion  are 
•constructed  with  the  same  radii,  which  clearly  must  give  a 
curve  that  is  faulty  at  certain  points.  The  one  main  feature 
that  our  cam  must  possess  can  be  expressed  as  follows:  Two 
rollers  of  equal  diameters,  which  are  a  certain  fixed  distance 
(A  in  Fig.  1)  apart,  on  a  line  passing  through  center  of  cam, 
must  always  tangent  the  cam  while  the  cam  makes  its  revolu- 
tion. Turning  to  Fig.  1.,  we  see  that  the  curve  which  spans 
angle  C  and  the  dotted  curve  which  spans  angle  D  accomplish 
this  object.    A  little  reflection  will  convince  that  such  a  curve 


Fig.  2.    Device  for  Laying  Out  Cams  Correctly. 

cannot  be  constructed  absolutely  correct  by  giving  the  radii 
for  both  the  up  stroke  and  down  stroke  curve,  owing  to  the 
fact  that  the  shape  of  one  is  entirely  dependent  on  the  shape 
of  the  other. 

We  can,  however,  give  the  radii  for  one  curve  and  construct 
the  other  curve  from  it  by  aid  of  the  following  device.     It  is 


assumed  that  in  most  cases  it  will  be  economical  to  cut  a 
master-cam,  and  use  this  for  cutting  the  others.  However, 
where  only  a  few  cams  are  to  be  cut,  it  will  be  well  to  con- 
struct one  with  the  aid  of  our  device,  and  use  this  one  as  a 
templet  for  the  others.  Fig.  2  shows  the  device  mentioned. 
First,  cut  the  two  arcs,  AB  and  D  C,  which  of  course  are  per- 
fect circular  arcs  of  given  radii,  and  also  cut  the  curve  A  D 
from  given  radii.  Then  place  center  plug  L  into  center  hole 
of  cam  and  fasten  bar  F  onto  L.  Bar  F  has  two  rollers,  R  and 
H,  fastened  in  such  a  way  that  their  center  distance  is  equal 
to  the  center  distance  of  the  cam  rollers  in  the  cam  press  in 
which  the  cams  are  to  be  used.  The  rollers  R  and  H  have 
the  same  diameter  as  the  cam  rollers  in  the  press.  We  now 
keep  the  roller  R  against  the  cam  along  the  curve  A  D  and 
follow  this  curve  along  its  entire  length.  Center  plug  L  will 
always  keep  the  line  connecting  R  and  H  in  the  center  of  the 
cam,  and  slot  S  enables  us  to  follow  the  curvature  of  A  D.  By 
scratching  the  outline  of  roller  H  on  the  cam  blank  at  very 
short  distances  apai-t,  we  will  have  a  full  outline  on  the  cam 
blank,  which  must  indicate  the  absolute  curvature  of  B  C. 
This  curvature  must  possess  all  the  qualifications  set  forth 
above  as  absolutely  indispensable  for  a  correct  cam  press  cam. 
A  cam  or  set  of  cams  laid  out  in  this  manner  will  silence  one 
of  the  principal  objections  usually  raised  against  a  cam  press: 
back  lash  or  springing  of  the  cam  roller  connecting-rods;  and 
practical  demonstration  has  proven  the  utility  of  the  device 
shown.  E.  E.  Eisenwinter. 

Pi'ovidence,  R.  I. 


SECTIONAL  BLANKING  DIE. 

The  writer  recently  had  occasion  to  design  a  die  for  cheaply 
producing  the  blank  shown  at  A.  Ordinarily  the  die  is  made 
same  as  at  B,  involving  considerable  filing,  and  causing  weak 
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Built-up  Blanlfing  Die. 

points  on  the  punch,  and  weaker  ones  in  the  die.  The  die  in 
question,  however,  was  laid  out  as  shown  at  D,  and  made  in 
halves  to  facilitate  machining  the  slot.  The  part  E  was  then 
made,  and  securely  screwed  and  doweled  to  the  bolster  in  its 
proper  position,  as  shown.  Considerable  filing  on  the  die,  and 
milling  and  fitting  on  punch,  was  saved  by  making  the  die  in 
this  way.  The  chief  item  in  the  long  run,  a  great  saving 
of  stock,  is  also  afforded.  In  making  the  bolster,  only  the 
holes  X  were  cut  through,  leaving  a  center  piece  on  which 
to  screw  piece  E.  The  stripper  is  made  with  a  gage  side, 
and  a  spring  slide  on  the  other  side,  which  keeps  the  stock 
against  the  gage  side.  To  produce  the  blank  A.  the  stock  is 
first  carefully  stripped  to  exact  width.  One  end  is  then  fed 
under  the  stripper  until  the  end  reaches  the  center  of  opening 
X,  when  the  first  cut  is  taken.  This  operation  cuts  out  the 
two  openings  y  and  also  pierces  the  two  holes.  The  stock  is 
then  fed  along  until  the  end  touches  the  stop  pin  T,  and  the 
treadle  can  then  be  held  down  until  the  end  of  the  strip  is 
reached.  The  stop  pin  does  not  raise  above  the  face  of  the 
die,  and  therefore  it  is  impossible  to  "jump"  the  stop.  At 
each  stroke  the  locating  pins  U  enter  the  slots  V  before  the 
punches  touch  the  stock.  This  locates  the  stock,  and  the 
punch  W  cuts  off  the  piece  at  Y,  completing  the  blank.  On 
thick  stock  it   would  be  advisable  to  back  up  the  punch  to 
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prevent  it  from  springing  away  on  account  of  cutting  only  on 
one  edge. 

This  style  of  die  can  be  employed  on  a  variety  of  work 
where  a  few  thousandths  variations  are  allowable.  About  the 
only  variation  in  size  that  will  occur  is  due  to  carelessness  in 
cutting  stock  to  exact  width.  When  using  a  die  made  as  the 
one  shown  at  B.  which  leaves  a  margin  of  scrap  stock  on  all 
sides  of  the  space  blanked,  the  loss  is  between  30  to  50  per 
cent.  The  saving  of  the  stock  when  using  the  die  herein 
described  is  a  big  item.  At  L  is  shown  a  strip  of  stock  as  It 
would  look  if  the  pieces  were  not  cut  off.  F.  E.  Sh.\ilor. 

Great  Barrington,  Mass. 


EQUALIZING  CHAIN  CLAMP. 

A  diagram  of  the  hoisting  arrangement  of  a  five-ton  crane  Is 

shown   in  the  accompanying  cut.     As  will   be  seen,   the   two 

ends  of  the  chain  are  fastened  to  the  hoisting  drum  and  run 

down  through  the  hook  block  sheaves,  and  then  up  and  around 


HOISTING  DRUM  - 


Machmtr^Jl.T.  I 
Chain  Clamp. 

the  equalizing  sheave  located  in  the  frame  in  line  with  the 
drum.  By  this  arrangement  the  chain  can  slip  forth  and  back 
through  the  equalizer  so  as  to  keep  the  strain  distributed 
equally  on  all  the  four  strands  of  the  chain.  There  was,  how- 
ever, when  the  crane  first  was  put  in  place,  no  provision  to 
keep  the  chain  from  getting  twisted,  and  even  when  the  best 
crane  chain  was  used,  it  got  twisted  and  would  suddenly  bind 
in  the  hook  block,  throwing  the  entire  strain  on  one  strand  of 
the  chain  with  the  result  that  the  chain  would  break,  causing 
delay  and  loss.  In  order  to  remedy  this  and  reduce  the  con- 
stant loss  from  breakage  as  much  as  possible,  the  clamp  shown 
in  the  cut  in  enlarged  scale  was  made  and  put  on  the  chain  at 
the  place  shown.  When  put  on,  the  links  were  turned  right 
from  the  drum  down  through  the  hook  blocks  and  up  to  about 
three  feet  below  the  equalizer,  where  the  clamp  was  fastened. 
This  clamp  has  proven  an  effective  means  for  preventing  the 
chain  from  getting  twisted.  It  was  the  usual  thing  that  we 
had  a  broken  chain  every  week  or  two,  while  since  putting 
on  the  clamp  we  have  not  had  a  break  for  nearly  two  months. 
Valley  Park,  Mo.  W.  O.  Rexkin. 


ranks,  through  the  grades  of  gang  boss,  foreman,  salesman, 
and  draftsman,  to  his  present  position  as  superintendent.  They 
repeated,  for  his  benefit,  the  tale  of  woe  that  I  had  previously 
overheard.  He  laughed  at  them,  and  then  told  his  story. 
What  he  said,  I  believe  he  meant,  and  it  seems  to  me  as  if  it 
might  well  be  repeated. 

"Now,  look  here,  fellows,"  he  said,  "you  and  I  worked  over 
at  Jones's  eight  years  ago  at  the  scratcher's  bench,  and  I 
know  just  as  well  as  if  you  told  me  that  you  have  said  a 
thousand  times  since,  when  you  looked  my  way,  A  fool  for 
luck.'  But  I  don't  see  a  bit  of  luck  about  it.  It  was  hard 
work  there  at  Jones's,  and  you  fellows  laid  back  when  the 
boss  was  out  of  sight  and  laughed  at  me  for  keeping  my 
hammer  going.  One  day  the  old  man  lost  the  man  on  the 
chucking  lathe,  and  he  sent  me  up  there  to  fill  in  until  he 
could  get  another.  Why  did  he  pick  me  instead  of  you? 
Simply  because  I  was  there  when  he  came  down,  and  you  two 
chaps  were  soldiering  down  in  the  wash-room.  Why  did  I 
stick  on  the  chucking  lathe?  Because  I  had  kept  an  eye  out 
for  what  was  going  on  all  around  the  shop,  in  hopes  that 
when  I  got  a  show,  I  would  make  good.  Then  you  men 
laughed  at  me  for  not  kicking  for  more  pay  as  quick  as  I 
knew  I  could  stay  on  the  machine.  But  I  did  not;  not  then; 
not  until  Tom  went  over  to  Atkin's  shop  to  work.  Atkins 
asked  Tom  where  he  could  get  a  hand  to  run  that  old  pulley 
lathe,  and  Tom  told  him  I  could  do  it.  Atkins  offered  me  just 
the  same  pay  I  was  getting  to  go  over  there  and  be  a  machin- 
ist. I  told  the  old  man  about  it.  and  he  told  me  that  it  I 
wanted  to  be  a  machinist,  I  should  stay  right  where  I  was. 
I  suggested  that  money  would  talk  loud  enough  for  me  to 
hear  it,  and  he  raised  me  a  quarter  on  the  spot.  And  that 
has  been  the  way  ever  since.  Instead  of  getting  sore  and 
laying  back  and  killing  time,  I  have  worked  faithfully  and 
steadily,  and  somehow  or  other  people  have  heard  of  it  and 
have  invited  me  to  come  and  work  for  them.  Two  or  three 
times  I  have  accepted  the  offers,  but  after  a  time  I  drifted 
back  home.  Now  you  needn't  make  up  a  face  and  say  that  no 
one  ever  sees  you  when  you  are  working.  They  hear  of  you. 
Every  foreman  in  the  city  is  looking  for  men  that  can  do 
good  work  and  do  it  quick,  and  it  your  heads  stood  up  just  a 
bit  above  the  level  of  that  crowd  that  you  associate  with,  you 
would  have  a  better  job,  even  if  they  had  to  kidnap  you  to  get 

you " 

They  got  off  the  car  there,  and  I  stayed  on.  but  I  had  heard 
enough  to  make  me  feel  that  if  I  had  stuck  to  business  better, 
and  kept  an  eye  out  for  better  chances,  perhaps  I,  too,  would 
be  better  fixed  than  I  am  now.  Cox  Wise. 


ADVANTAGES  OF  STEADY  WORKING. 

^^'heu  I  was  coming  home  in  the  car  the  other  night  two 
men  sat  in  front  of  me  discussing  the  question  of  more  pay; 
or.  rather,  they  were  not  discussing  it.  for  they  argued  that 
it  was  impossible  to  get  wages  raised  as  they  ought  to  be. 
While  they  were  talking,  a  third  man  came  along  and  sat 
opposite  them.  He  was  a  man  whom  I  know  as  a  shop  super- 
intendent, who  has  risen  very  rapidly  of  late  years  from  the 


THREAD-ROLLING  DIES  FOR  SMALL  INTER- 
CHANGEABLE SCREWS. 

The  accompanying  illustration 
shows  a  thread-rolling  device  as  ap- 
plied to  a  punch  press.  A  is  a 
punch  holder  to  fit  the  punch  press. 
B  is  the  bolster,  or  a  piece  of  cast 
iron  about  1  inch  thick,  upon  which 
are  located  two  cast  iron  blocks, 
one  made  stationary  and  the  other 
adjustable  by  slotting  B.  so  that  the 
block  can  be  forced  ahead  b.v  the 
setscrew  C.  There  is  a  groove  in 
the  stationary  block  and  a  tongue 
in  the  punch  holder  A  to  prevent 
the  dies  from  getting  out  of  line. 
The  screw  D  is  tor  holding  a 
thin  piece  of  steel  as  a  stop  so  thai  the  thread  can  be 
cut  to  the  desired  length.  The  screw  E  holds  a  wire 
supporting  the  piece  to  be  threaded  until  the  upper 
die.  F.  comes  down  and  carries  it  past  the  lower  die.  O. 
In  cutting  the  die,  it  may  be  made  in  one  piece,  H  being  the 
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circumference  of  the  thread  to  be  rolled  and  G,  the  desired 
length  for  the  lower  die.  F,  is  the  desired  length  for  the  upper 
die.  which  must  be  longer  than  the  lower  die  so  that  it  will  roll 
the  wire  past  the  die  G  and  permit  it  to  drop  out  of  the  way. 
The  part  K  must  be  cut  out  when  cutting  in  two  parts.  The 
proper  angle  to  which  to  cut  the  die  depends  on  the  pitch  of 
the  thread.     The  pitch   divided  by  the  circumference  of  the 


Thread-roUing  Device. 

screw  to  be  rolled  will  give  the  tangent  of  the  angle.  In  cut- 
ting the  die,  which  must  be  of  good  tool  steel  and  hardened 
after  making,  the  shaper  is  used.  The  cut  is  taken  with  a 
tool  that  can  be  taken  off  and  put  back  again  without  chang- 
ing its  location,  such  a  tool,  for  instance,  as  a  circular  thread- 
ing tool.  In  case  the  point  should  happen  to  get  dull,  the  tool 
can  then  be  removed  for  grinding.  If  the  feed  screw  has  not 
got  the  desired  graduations  on  it,  a  brass  index  plate  can  be 
made  very  quickly,  and  used  on  the  machine.  The  brass 
plate  should  be  of  a  good  size  and  cut  accurately  in  a  milling 
machine,  and  a  pointer  clamped  on  the  shaper.  S.  Oliver. 
Great  Barrington,  Mass. 


SUPPORTING  THE  LATHE  CARRIAGE  AT  A 
"W1BAK  POINT. 

The  accompanying  drawing  shows  a  sectional  view  of  the 
bed  of  a  lathe  designed  at  Michigan  Agricultural  College.  The 
carriage,  with  apron  removed,  is  seen  resting  upon  the  ways. 
The  bed  is  of  the  box  form,  with  openings  for  the  chips  to 
drop  through.  As  will  be  seen,  the  carriage  slides  upon  one 
flat  way  at  A.  and  on  a  large  V  at  B.  The  tail-stock  is  carried 
py  a  flat  way  at  C  and  one  V  at  D. 

As  lathe  carriages  are  commonly  constructed  the  bridge  or 
cross-beam  is  left  rough  at  D.  and  as  the  rough  casting  must 


Supporting  the  Lathe  Carriage  at  a  Weali  Point. 

have  ample  clearance,  the  carriage  is  weakened  at  this  point. 
One  large  machine  tool  company  lowers  the  V  in  order  to 
avoid  the  weakness  referi-ed  to,  and  this  concern  holds  a 
patent  on  a  lathe  bed  having  a  "drop-V"  for  the  purpose 
stated.  This  circumstance  is  mentioned  to  show  that  the 
matter  is  considered  as  of  some  importance.     In  the  en(Jeavor 


to  get  the  same  i-esult  without  infringing  a  patent,  the  car- 
i-iage  here  illustrated  was  made  wider  at  the  bridge  than  is 
commonly  done,  and  was  machined  at  D  In  such  a  manner 
that  a  slight  deflection  would  cause  it  to  touch  the  V  at  this 
point.  This  plan  is  not  as  good  as  dropping  the  V,  and  doubt- 
less some  mechanics  will  think  it  is  altogether  wrong  to  have 
a  bearing  at  D.  It  is  somewhat  difficult  to  justify  the  design, 
but  the  idea  was  to  have  the  carriage  scraped  to  a  bearing  at 
both  A  and  D,  and  then  slightly  relieved  at  the  latter  place. 
When  thus  fitted,  the  carriage  touches  at  D  when  this  support 
is  most  needed,  viz.,  when  under  considerable  pressure.  It  is 
assumed  that  the  pi-essure  would  never  be  sufficiently  great 
to  so  deflect  the  carriage  at  E  as  to  cause  it  to  lift  at  A 
^"^"ta,  Ga,  w    s    leo.n-ard. 

DIAMETER  PROM  ARC  AND  MIDDLE  ORDINATE. 

In  the  May,  IS'OT,  issue  ot  M.\chinery  some  formulas  were 
published  which  I  derived  at  the  i-equest  of  Mr.  J.  J.  Clark, 
and  which  were  communi- 
cated by  him  to  the  editor. 
A  brief  statement  of  the 
method,  by  which  these 
formulas  were  obtained, 
may  be  of  interest. 

Huygens's  familiar  ex- 
pression for  the  approxi- 
mate length  of  arc  is: 


in  which 

!  =  length  of  arc, 
a  =:  length    of    chord    of  Ji"./."..rj-.  .i.  j  . 

whole   arc  Diameter  ft-om  Arc  and  Middle  Ordinate. 

6  =  length  of  chord  of  half  the  arc. 
Denoting  the  diameter  by  d.  and  the  middle  ordinate  by  h, 
we  have,  from  geometry, 

a  =  2  v/("d  -  h)  h  ■   b  =  sJTh^ 
and  Huygens's  foi-mula  becomes: 

3  i 

Solving  this  equation  for  d,  the  first  of  the  three  formulas 

communicated  by  Mr.  Clark  is  obtained.     The  other  two  ai-e 

derived  from  this  by  developing  the  radical  and  transforming. 
When  tables  are  available,  the  shortest  way  to  solve  this 

problem  is  as  follows:     Let  2x  be  the  central  angle,  expressed 

in  ladians,  corresponding  to  the  arc  I.     Then, 

I 
I  =  dx;  d  =  — . 


Also, 


whence, 


d  I 

h  =  ~  {I  —  cos  X)  =  —  (1  -  cos  X), 
2  2x 


2h 


I 
2h 


or,  writing  c  for , 

2h 

X  +  c  cos  X  =  c. 

This  equation  can  be  very  readily  solved  by  trial.  The 
value  of  X,  in  radians,  is  simply  the  length  of  the  arc,  in  a 
circle  with  a  radius  =^  1,  cori-esponding  to  the  value  of  x  in 
degrees.  Values  of  x.  both  in  degrees  and  in  radians,  can  be 
taken  from  a  table  giving  lengths  of  arcs  to  a  radius  =  1; 
the  value  in  radians  is  substituted  in  the  formula,  and  the 
value  in  degrees  is  used  for  computing  cos  x.  If  a  table  of 
natural  versed  sines  is  at  hand,  the  equation  may  be  put  in 
the  more  convenient  form: 

a;  =  c  vers  x. 

I  should  like  to  remark,  parenthetically,  that  the  practise  of 
using  the  term  "versed  sine"  to  denote  the  middle  ordinate  is 
both  obsolete  and  misleading.  The  versed  sine  of  an  arc  or 
angle  is  1  minus  the  cosine;  being  a  ratio,  it  is  an  abstract 
number,  not  a  linear  quantity.  A.n-toxio  Llano. 

Scranton,  Pa. 
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SPLIT  BUSHING  FOR  HOLDING  WORK  IN 
LATHE  CHUCK. 
The  cut  herewith  shows  a  very  useful  device  for  use  in  a 
lathe  chuck,  which  I  call  a  chucking  ring.  It  Is  made  of  ma- 
chine steel  and  is  used  to  hold  pieces  of  2  inch  bar  brass, 
3  inches  long,  which  are  to  be  turned  up  as  shown  at  A.  The 
bars  are  too  large  to  be  run  through  the  hollow  spindle  of 
any  lathe  in  the  shop,  otherwise  the  pieces  could  be  turned 
from  the  bar.  As  this  is  not  possible,  I  cut  off  all  the  pieces 
just  long  enough  to  finish  to  the  required  length,  and  then 
use  the  rin^  to  hold  them  during  the  operation  as  shown  in 
the  cut.  The  chuck  used  is  a  four-jawed  independent  chuck. 
The  advantages  of  using  this  ring  are  that  it  holds  the  work 
securely,  without  marring  the  end,  which  is  left  the  full  size 
of  the  bar,  and  after  the  first  piece  is  made  to  run  true,  by 
opening  and  closing  the  same  two  jaws  each  time  a  piece  is 
removed  and  another  put  in  its  place.     I  find  that  they  will 


Split  Bushing  for  Holding  Work  in  Lathe  Chuck. 

all  come  nearly  central,  without  causing  much  bother  of 
truing  up  each  time.  After  the  first  operation  has  been 
completed  on  all  the  pieces,  they  are  faced  and  drilled,  .using 
a  6-inch  universal  chuck  to  hold  the  piece  during  the  second 
operation.  I  have  a  number  of  rings  of  the  description  above 
for  various  jobs  that  come  along.  R.  B.  Casey. 

Schenectady,  N.  Y. 


HYDRAULIC  STOP  COCK  AND  UNION. 

In  our  factory  we  use  a  good  many  hydraulic  cylinders 
working  under  about  five  hundred  pounds  pressure  per  square 
inch,  and  as  the  work,  while  not  hard,  is  continuous,  and  the 
cylinders  as  well  as  the  valves  and  fittings  get  very  little  at- 
tention, we  have  found  it  practically  impossible  to  keep  any 
of  the  standard  makes  of  valves  or  unions  from  leaking  for 


SECTTON  IN 
EN'-ARGEP  SCALE 
Fig.  1.    Hydraulic  Stop  Cock. 

any  length  of  time.  We  therefore  finally  designed  the  thi'ee- 
way  stop  cock  shown  in  Fig.  1.  At  first  we  made  both  the 
body  and  plug  from  brass,  which  we  found  unsatisfactory,  ow- 
ing to  the  plug  cutting  out  around  the  opening.  We  then 
made  some  with  soft  steel  plugs,  drilled  as  shown,  which  have 
given  entire  satisfaction.  Although  these  stop  cocks  are  very 
much  heavier  than  any  on  the  market,  yet  one  of  these  costs 
less  than  two  standard  two-way  cocks,  or  one  standard  three- 


way  cock,  and  will  last  much  longer,  as  we  have  had  some  of 
I  hem  in  use  for  nine  weeks,  and  they  do  not  show  any  wear 
or  leak,  while  it  was  steady  work  for  one  man  making  changes 
and   repairs  before. 

It  will  be  noticed  in  the  cut  that  there  is  a  union  above 
and  below  the  stop  cock,  this  being  necessary  so  as  to  make 
quick  changes   or   repairs,   stop   cocks  complete   with   nipples 


Fig.  2.    Hydraulic  Union. 

and  male  parts  of  unions  being  always  kept  ready  by  the  pipe- 
fitters. The  standard  union  was  found  unsatisfactory  owing 
to  tendency  to  leak,  and  the  supply  pipe  easily  got  out  of 
line,  so  we  had  unions  made,  as  shown  in  Fig.  2.  which  also 
are  very  heavy  and  are  in  the  form  of  a  ball  joint  which  al- 
lows for  shifting  of  pipes,  and  allows  the  union  to  be  tight 
without  using  any  gasket  at  all.  These  unions  have  given 
good  satisfaction  and  are  even  cheaper  in  first  cost  than  the 
standard  hydraulic  unions  at  present  on  the  market,  as  they 
actually  cost  but  $2.50  each,  while  the  standard  ones  cost  us 
?2.65  each,  and  these  new  ones  are  lasting  much  longer. 
Valley  Park,  Mo.  W.  O.  Renkin. 


JOINING  CURVES  NEATLY. 

There  is  only  one  condition  under  which  the  end  of  a  curve 
can  be  joined  neatly  to  another  curve,  or  to  a  straight  line, 
so  that  the  two  lines  shall  flow  neatly  together — and  that  is 


Fig.3 

Fig:2 
Fis.i  ■; ..._, 

Joining  Curves  Neatly. 

where  both  the  lines  are  tangent  to  the  same  radius  at  the 
point  of  meeting.  In  any  other  case  there  will  be  a  break  or 
sharp  place  which  will  be  very  apparent  to  the  eye;  and  fur- 
ther, a  piece  made  after  the  drawing  will  not  be  so  strong  as 
though  the  curve  flowed  regularly.  The  difference  in  strength 
may  be  hardly  calculable,  but  is  there,  all  the  same,  and  the 
appearance  will  always  be  better  where  this  rule  is  followed. 

There  is  a  very  simple  way  to  attain  this  desired  end. 
and  that  is  to  draw  at  various  points  on  the  wooden  or  other 
templets,  which  are  used  for  making  simple  or  compound  non- 
circular  curves,  radii  (or  in  the  case  of  concave  curves,  pro- 
longations of  radii)  to  the  curve,  that  is,  lines  at  right  angles 
to  the  curves  at  the  points  chosen. 

Fig.  1  shows  a  logarithmic  spiral  templet  with  such  radii 
and  prolonged  radii  marked  thereon;  Fig.  2,  a  compound 
curve  drawn  therewith  without  reference  to  the  rule,  and  Fig. 
3,  one  properly  drawn.  Robert  Geimshaw. 

Hanover,  Germany. 


July,   1907. 


MACEINEKY. 


637 


EFFECT  OF  CHANGING  LOCATION  OF 
CAM  ROLLER. 

When  the  line  of  motion  of  a  follower  passes  through  the 
center  of  rotation  of  the  cam,  and  the  angle  of  the  curve 
causes  it  to  work  hard,  the  curve  may  be  modified,  and  the 
same  motion  of  follower  obtained  by  placing  the  follower 
with  its  line  of  action  parallel  to  its  original  position  and 
not  passing  through  the  center  of  the  cam.  A  condition  may 
be  assumed,  as  shown  in  Fig.  1. 

Here  we  have  a  cam,  rotating  in  the  direction  indicated  by 
the  arrow  A,  whose  duty  it  is  to  move  the  follower  %  Inch 
in  the  direction  indicated  by  the  arrow  B  during  a  30-degree 
angle  of  motion   of  the  camshaft.     The  angle  of  the  cam  as 


Fig.  1.    Cam  RoUer  on  Center  Line  of  Cam. 

presented  to  the  follower  at  the  beginning  of  the  stroke 
would  be  35  degrees,  as  determined  by  the  tangent  to  the 
curve  of  the  centers,  as  indicated  on  the  drawing.  After  the 
follower  had  moved  one-third  of  its  distance,  the  angle  pre- 
sented would  be  32  degrees,  and  when  two-thirds  of  the 
travel  had  been  made,  the  angle  of  the  curve  would  be  about 
30  degrees.  The  angles  given  are  for  a  curve  which  would 
give  a  uniform  motion  to  the  follower.  Should  the  cam 
curve  work  hard  at  the  required  speed  we  would  naturally 
make  the  cam  of  greater  diameter,  if  possible,  which  would 
reduce  the  angle  of  the  cam,  as  shown  by  the  difference  in 
the  angles  presented  in  Pig.  1,  as  we  go  out  from  the  center 
of   rotation.     The   design   of   machine,   however,   might   make 


Fig.  2.    Cam  RoUer  placed  above  Center  Line  of  Cam. 

this  change  impossible.  If  it  was  simply  necessary  to  get  the 
follower  from  the  position  shown  to  a  point  %  inch  distant 
in  a  30-degree  movement  of  the  camshaft,  without  regard  to 
its  motion,  a  harmonic  or  gravity  curve  might  be  used  which 
would  cause  the  cam  to  work  easier.  However,  this  would 
be  impossible  should  our  design  require  a  uniform,  or  some 
other  equally  hard  motion.  A  third  way  in  which  the  angle 
of  the  curve  might  be  decreased  would  be  to  make  the  angle 
of  motion  of  the  camshaft  greater.  This,  too,  might  be  made 
impossible  by  the  limitations  of  our  design. 

Another  way,  and  one  not  commonly  used,  is  suggested  in 
the  opening  paragraph  of  this  article.  In  Fig.  2  all  condi- 
tions are  the  same  as  in  Fig.  1,  except  the  roller  has  been 
placed   %  inch  above  the  line  passing  through  the  center  of 


the  cam.  The  center  of  the  roller  will  now  pass  along  the 
line  h  M,  or  parallel  to  the  line  of  motion  in  Fig.  1.  The 
angle  of  the  curve  presented  to  the  roller  in  this  case  is  26 
degrees,  much  less  than  the  angle  presented  in  Fig.  1,  and 
the  angle  decreases  as  the  roller  moves  away  from  the  center 
of  rotation.  The  advantage  that  may  be  gained  by  moving 
the  cam  roller  may  be  readily  seen  by  comparing  the  results 
given  above.  There  is,  of  course,  a  limit  to  the  distance  the 
roller  may  be  changed,  for  if  placed  too  far  away  fi-om  the 
center  line,  the  thrust  in  the  direction  at  right  angles  to  the 
direction  of  motion  of  the  follower  would  be  so  great  as  to 
offset  the  advantage  gained. 

Without  the  aid  of  an  illustration  I  think  it  may  be  seen 
that  to  place  the  cam  roller  on  the  other  side  of  the  center 
would  cause  the  angle  of  the  cam  curve  to  increase,  thus 
making  conditions  worse.  The  offset  of  the  roller  should  be 
in  the  direction  opposed  to  the  direction  of  motion  of  the 
cam.  Artuue  B.  Babbitt.. 

Hai'tford,  Conn. 


SPRING  HOLDER  FOR  THREADING  TOOL&. 

In  a  large  shop  in  the  West,  in  which  I  was  employed,  a- 
number  of  special  thread-cutting  tools,  such  as  shown  in  the 
accompanying  cut.  were  used.  These  tool-holders  were 
intended  for  the  blades  or  single-point  cutters  made  by  the 
Pratt  &  Whitney  Co.  The  improvement  in  the  design  con- 
sisted in  the  provision  for  permitting  the  tool  to  spring  away 


J/<icAintfr;/..V.F. 


Spring  Holder  for  Threading  Tools. 

from  the  work  If  too  heavy  a  cut  was  taken.  In  other  respects 
the  principle  of  the  holder  was  the  same  as  that  of  the  one 
manufactured  by  the  Pratt  &  Whitney  Co.,  itself,  for  these 
tools.  Referring  to  the  cut,  A  is  the  body,  which  is  slotted  at 
B.  proper  resistance  being  given  the  tool  by  the  setscrew  C 
which  has  a  spring  at  the  lower  end,  acting  upon  the  front 
part  of  the  holder.  The  part  T>  is  an  inserted  blade  or  key, 
which  keeps  the  front  part  of  the  holder  from  bending  to  one 
side  while  cutting.  This  tool  proved  to  be  most  popular  in  the 
shop.  The  preference  was  given  to  it  not  on  account  of  its 
novelty,  but  because  more  satisfactory  results  were  obtained 
than  with  the  ordinary  tool-holder.  Jim. 

[A  great  many  designs  of  spring  tool-holders  have  been 
tried,  and  the  one  shown  in  the  cut  is  comparatively  common. 
The  difficulty  with  holders  of  this  kind  is  that  it  is  almost 
impossible  to  adjust  the  screw  for  each  particular  pitch  tO' 
be  threaded  so  that  the  spring  has  the  proper  tension.  It  is. 
evident  that  in  cutting  a  coarse  thread  there  is  no  need  of  the 
tool  being  as  sensitive  as  when  cutting  a  very  fine  thread, 
but  there  is  no  means  for  judging  when  in  each  particular- 
case  the  proper  springing  action  has  been  attained.  An- 
other objection  to  the  design  shown  above  is  that  it  pre- 
vents a  full  and  clear  view  of  the  thread  being  cut,  the  pro- 
jecting part  extending  partly  above  the  work.  Of  all  spring 
thread-tool  holders  hitherto  designed,  however,  this  one  is 
about  as  good  as  any.  A  spring  tool-holder  for  threading  tools; 
which  will  overcome  the  objections  mentioned  is  greatly  in 
demand,  and  many  attempts  have  been  made  to  solve  the  prob- 
lem, but  as  far  as  we  know  none  has  been  entirely  successs- 
ful. — Editor.] 
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FIXTURE  FOR  SLOTTING  ROD  BRASSES. 
I  noticed  in  the  January  issue  a  description  of  a  jig  for 
slotting  or  planing  connecting  rod  brasses.  The  author  says, 
"Of  course  this  jig  can  be  improved  upon,"  and  for  locomo- 
tive brasses,  which  are  generally  planed  perfectly  square  in 
most  shops,  I  think  the  one  shown  herewith  to  be  an  im- 
provement,   inasmuch   as   it    is   much    easier   made   and   also 


Fig.  1.    Fixture  for  Slotting  Bod  B: 

easier  to  keep  it  in  good  condition.  The  piece  B  of  his  jig 
is  rather  a  difficult  piece  of  work,  and  the  constant  wear  on 
the  bushes  will.  I  am  sure,  make  it  difficult  to  keep  it  in| 
such  condition  that  it  could  at  all  times  be  depended  upon  to 
turn  out  a  perfectly  square  job.  This  piece  B  on  the  jig 
as  shown  in  Fig.  3  has  been  milled  square,  and  when  one  side 
of  the  brass  has  been  machined,  the  nut  behind  the  angle 
plate  A  is  loosened  and  the  sliding  bar  pulled  forward  suffi- 
ciently to  clear  the  angle  piece  or  stop  D.  revolved  one  quar- 
ter turn,  and  slid  back  under  angle  stop  D  again.  Angle 
block  D,  of  course,  must  be  made  to  fit  snugly  down  upon 
the  square  part  of  B.  The  two  halftones.  Figs.  2  and  3,  show 
the  jig  plainly  when  used  on  a  machine.  Observer. 


liNTHY  A  MACHINIST  "WANTS  MORE  LEISURE. 

Mr.  Plaisted  and  his  best  girl  must  have  had  a  disagree- 
ment to  occasion  the  article  which  he  wrote  in  the  March 
issue.  It  is  not  so  long  since  the  writer  was  in  the  same 
Ijosition;  that  is,  he  was  a  "greasy  mechanic,"  and  had  a  "best 


Fig.  2.    Work  Mounted  in  Place. 

girl."  and  he  can  remember  about  how  it  seemed.  As  I  recol- 
lect it,  my  best  girl  did  not  object  so  much  to  the  dirt  I 
worked  in  as  to  the  fact  that  my  work  did  not  give  me  time 
enough  to  spend  with  her.  Part  of  this  was  due  to  the  long 
hours,  the  time  it  took  to  wash  up  at  night,  and  the  fact  that 
I  had  to  get  around  so  early  in  the  morning  that,  if  I  wanted 
to  earn  my  wages,  I  had  to  go  home  before  midnight.  After 
she  passed  the  best  girl  stage,  she  began  to  think  that  I  cared 
too  much  for  the  shop.  I  often  had  some  problem  to  figure 
out  at  home  evenings,  and  there  was  something  that  I  had  to 
go  down  Sundays  to  see  to,  but  it  never  was  the  dirt  that 
troubled  her;  it  was  just  time — and  the  fact  that  we  could  not 
talk  together  about  my  work.    To  be  sure,  I  told  her  all  about 


the  heads  and  carriages  and  saddles  and  aprons  on  our  tools, 
but  that  was  not  half  so  satisfying  as  the  colored  silks  and 
cloths  that  one  of  her  other  best  fellows  used  to  sell.  To  be 
sure  we  had  more  money  to  spend  than  Mr.  Drygoods  would 
have  had.  but  what  was  the  good  of  having  the  money  if  I 
was  too  tired  and  pre-occupied  to  enjo.v  it  with  her.  Mr.  Dry- 
goods  had  an  afternoon  off  every  week  and  never  thought  of 
working  a  minute  on  Sunday. 

Now  what  I  make  of  all  this  is  that  machinists  have  been  at 
work  all  these  years  building  labor-saving  machinery  to  the 
end  that  others  than  themselves  might  have  leisure.  A  ma- 
chinist to-day  is  as  steadily  at  work  and  longer  at  work  than 
almost  anyone  else.  What  he  needs,  and  what  his  best  girl 
and  better  half  wants  him  to  have,  is  more  time  at  home. 
You  give  the  average  machinist  the  choice  of  10  per  cent  more 
pay  or  10  per  cent  fewer  hours  at  the  old  pay,  and  he  will 
speak  for  the  money  quickly,  but  in  a  week  "she"  will  have 
talked  him  out  of  it.  and  he  will,  if  he  dares,  ask  for  that  10 
per  cent  reduction  of  time.  And  then  he  will  find  that  It  is 
not  merely  that  he  wants  to  work  less,  but  that  he  wants 
more  time  in  a  lump.  Drop  off  an  hour  a  day  and  see  how 
long  it  will  be  before  your  workmen  are  around  to  lump  it  all 
on  Saturday.  They  do  not  object  to  the  work,  but  every  one 
of  those  men  has  somewhere  a  spark  of  love  for  his  family, 
and  for  the  woods  and  fields,  that  prompts  him,  as  soon  as 
he  gets  above  the  point  where  he  is  not  hungry  or  cold,  to 
wish  for  time  for  himself  more  than  for  money. 

Now  I  hope  no  one  will  think  that  because  my  best  girl 
doesn't  like  to  have  me  thinking  about  the  shop  when  I  am  at 
.IX'.' 
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Fig.  3.    Details  of  Fixture  for  Slotting  Brasses. 

home,  that  I  think  anyone  should  take  no  interest  in  their 
work;  but  if  you  want  to  be  sure  that  some  day  she  won't 
"go  home  to  mother,"  just  set  aside  a  certain  time  for  think- 
ing and  another  for  spooning.  Mixing  the  two  is  a  reprehen- 
sible as  building  a  combination  machine  that  will  not  work 
but  one  way  at  a  time.  Your  girl  has  a  right  to  your  undi- 
vided attention  part  of  the  time,  and  the  shop  another  part, 
and  sleep  another.  You  can  rob  your  hours  of  sleep  of  quite 
a  little  with  greater  safety  and  more  justice  than  you  can 
vour  girl.  Entropy. 


THE  JARNO  TAPER. 

I  note  in  your  issue  of  June  a  table  of  Jarno  tapers.  It 
seems  too  bad  that  any  one  should  so  far  forget  the  pith  and 
underlying  simplicity  of  the  Jarno  taper  as  to  give  a  table  in 
this  manner.  It  is  misleading,  and  inexperienced  young  men 
who  are  readers  of  Machinery  are  likely  to  lose  all  that  the 
Jarno  taper  stands  for  when  they  look  at  a  table  made  up  in 
this  way.  It  would  seem  to  the  writer  absolutely  unnecessary 
to  prepare  such  a  table  and  to  give  it  such  a  mathematical 
appearance,  entirely  giving  up  the  fundamental  idea,  which  is 
its  simplicity  and  the  absence  of  all  formulas. 

This  taper  was  invented  by  Jlr.  Oscar  J.  Beale,  Providence. 
R.  I.,  and  in  justice  to  him  and  your  readers  it  should  be  given 
in  exactly  the  same  way  that  Mr.  Beale  gave  it;  that  is,  a  No. 
2  taper  is  2/8  inch  at  the  large  end,  2/10  inch  ac  the  small 
end  and  2  halves  long.  A  No.  10  taper  is  10/8  inch  at  the 
large  end;  10/10  inch  at  the  small  end.  and  10  halves  long. 
Such  a  proposition  as  this  requires  no  letters,  no  signs,  no 
minuses,  no  pluses,  no  symbols.  It  is  simplicity  itself,  and  it 
would  seem  that  any  one  writing  in  these  practical  days  for  a 
paper  like  yours,  which  stands  for  the  practical  shop  workman, 
should  not  overlook  the  underlying  facts.  As  for  the  taper  the 
simple  statement  that  it  is  always  6/10  inch  to  the  foot  is 


Jiilv,  190'( 


MACHINERY. 


639 


sufficient.  One  word  more  is  not  only  unnecessary,  but  con- 
fusing. C.  H.  Norton. 

Worcester.  Mass. 

[From  one  point  of  view  Mr.  Norton's  objections  may  be 
valid,  but  there  seems  to  be  really  no  very  good  reason  why 
all  such  shop  data,  no  matter  how  simple,  should  not  be  tabu- 
lated sc  as  to  save  calculation  or  to  check  calculations.  We 
all  know  the  difficulty  that  some  men  experience  in  doing 
even  simple  addition  without  errors. — Editor.] 


R.  S.  INVENTS  A  DEVICE  FOR  PERPETUAL 
MOTION. 

It  has  seemed  rather  cruel  to  me  that  all  my  attempts  at 
startling  mathematical  discoveries  have  been  refuted  by  the 
readers  of  M.^chinery,  and  that  I  have  not  received  much 
gratification  out  of  the  labors  I  have  laid  down  on  the  altar 
of  science,  but  it  is  gratifying  to  know  that  all  great  men 
have  been  misunderstood.  My  disproval  of  Euclid  became  a 
mournful  fiasco,  and  my  venture  in  algebra  turned  out  nearly 
as  bad.  Finally,  my  laudable  endeavor  to  solve  a  problem, 
which  requires  mathematics  of  a  higher  order,  by  elementary 
means,  has  been  classified  as  ridiculous.     But  all   this  prob- 


ning,  and  on  this  belt  several  brackets  A  are  fastened.  To 
these  brackets  are  fastened  rubber  or  impregnated  cloth 
bags  B,  to  which  are  in  turn  attached  weights  C.  preferably 
made  of  lead.  The  device  is  sunk  into  water  as  shown,  and 
moves  as  indicated  by  the  arrow.  It  is  evident  that  when 
the  brackets  are  on  the  right-hand  side  of  the  device,  moving 
down,  the  weight  C  falls  and  rests  upon  the  bracket  A.  and 
the  bag  B.  out  of  which  the  air  has  been  pumped,  and  which 
thereafter  has  been  hermetically  sealed,  is  compressed.  When 
the  brackets  have  come  to  the  lower  end  of  their  travel, 
ready  to  move  up  on  the  left-hand  side,  the  lead  weight  pulls 
down  the  bag,  thereby  causing  a  greater  displacement  of 
water  and  consequently  giving  to  this  side  a  greater  ten- 
dency to  rise  than  that  possessed  by  the  right-hand  side. 
The  result  is  that  the  device  will  move  constantly  In  the 
direction  of  the  arrow. 

This  scheme  is  undoubtedly  the  most  perfect  solution  of 
the  power  problem  ever  attempted.  I  am  just  forming  a 
company  to  start  to  build  this  apparatus,  and  ten  years 
from  now  I  expect  to  see  a  great  water  tank  in  every  factory 
with  one  of  R.  ,S'.  perpetual  motion  power  generators  im- 
mersed. Anybody  having  money  to  spare  may  put  it  in  the 
stock  of  my  company,  and  depend  on  the  same  returns  as 
from  ordinary  gold-mining  stock.  r    g 


R.  S.  Epoch-making  Perpetual  Mollon  Device. 

ably  depends  upon  that  I  am  more  of  a  practical  man  than  a 
scientist,  and  tor  this  reason  I  have  turned  my  interest 
toward  the  field  of  invention  rather  than  that  of  science. 
Even  if  the  present  generation  does  not  appreciate  my  dis- 
covery, I  am  sure  that  future  generations  will,  and  I  can  well 
imagine  how,  in  a  not  distant  age,  huge  machines,  generating 
power  by  means  of  my  perpetual  motion,  will  be  utilized  for 
driving  all  the  machinery  in  the  world.  All  the  expense  for 
generating  power  will  then  be  that  of  the  first  cost  and 
repairs,  and  these  expenses  will  be  extremely  small  on  ac- 
count of  the  simplicity  of  the  device  itself.  If  I  continue  to 
invent  as  wonderful  things  as  I  have  done  heretofore,  it  may 
be  that  1  will  be  able  to  overcome  even  the  initial  expense. 
In  fact,  I  have  invented  nothing  more  nor  less  than  a  per- 
petual motion  power  generator.  The  crude  principle  of  this 
is  shown  in  the  accompanying  cut.  It  is  so  simple,  indeed, 
and  so  certain  in  its  action,  that  I  am  sorry  I  have  not  been 
able  to  think  of  anything  in  connection  with  it  that  could 
be  called  a  "secret  process."  That  is  what  troubles  me.  For, 
as  we  all  know,  no  invention  is  worth  much  except  one  em- 
bodying some  well-known  "secret  process."  To  return  to  the 
perpetual  motion,  however.  It  consists  of  two  pulleys  on 
:  shafts  resting  on  ball  bearings.    On  the  pulleys  a  belt  is  run- 


VITBAT  IS  A  MACHINE  DESIGNER? 
Whether  R.  E.  F.,  in  getting  after  Entropy  in  your  May 
issue,  really  scores  his  own  point,  or  whether  he  helped  En- 
tropy make  his  point,  is  an  open  question.  If  I  should  say  that 
I  objected  to  having  drawings  for  a  machine,  made  by  the  office 
boy  and  proportioned  by  set  formulas,  classed  as  designs, 
perhaps  my  position  would  be  better  defined.  In  the  world's 
history  there  have  always  been  pioneers,  men  who  went  on 
ahead  and  blazed  the  way  for  civilization,  roughed  it,  and 
broke  down  the  barriers  of  nature.  Then  there  have  followed 
the  army  of  workers  who  have  smoothed  out  the  rough  places 
and  laid  out  towns  and  villages  and  prepared  the  way  for  the 
tenderer  and  possibly  more  effeminate  ranks  of  mankind,  who 
have  brought  the  luxuries  and  refinement  of  the  extreme  of 
civilization.  None  of  these  men  wished  to  exchange  places 
with  any  of  the  others.  The  pioneer  would  no  more  sit  in 
the  parlor  of  the  society  man.  if  he  were  allowed,  than  the 
society  man  would  go  out  and  rough  it  on  the  advance  line 
of  progress.  Just  so  it  is  with  designers  and  engineers.  The 
man  who  has  it  in  him  to  ride  rough-shod  over  precedent 
and  attack  new  problems  with  his  hands  unfettered  by 
knowledge  of  what  cannot  be  done,  is  not  the  same  man  that 
can  take  a  machine  already  designed,  and  smooth  out  its  in- 
accuracies and  reduce  it  to  a  manufacturable  article,  nor  is 
he  the  same  man  that  can  design  the  jigs  and  special  tools 
that  will  make  it  a  profitable  machine  to  build.  Now,  to  my 
mind,  neither  of  these  latter  men  should  be  classed  as  de- 
signers. Their  work  is  necessary,  but  it  is  not  (usually) 
original.  To  be  sure,  many  kinks  and  arrangements  of  jigs 
are  new,  but  they  are  not  to  be  compared  with  the  original 
bold  conception  of  a  machine.  I  had  in  mind,  when  writing  my 
original  article,  perhaps  more  than  anything  else,  what  the 
word  designing  means  to  technical  students.  In  every  school 
of  this  kind  there  is  a  course  in  machine  design,  and  there 
are  innumerable  books  on  machine  design,  but  there  is  al- 
most no  machine  design  taught,  and  there  is  almost  no  ma- 
chine design  in  the  books.  What  is  taught  is  the  smoothing- 
off  process  by  which  the  machines  which  have  already  been 
designed,  perhaps  by  the  Instructor,  perhaps  by  someone  else, 
are  brought  down  to  a  basis  to  which  a  little  theory  and 
some  precedent  may  apply,  but  of  real  design  these  chaps 
know  nothing,  and  they  probably  will  continue  to  know  noth- 
ing when  they  graduate,  till  R.  E.  F.  and  Entropy  both  are 
gray  and  feeble.  These  boys  will  tell  you  that  they  have 
studied  machine  design  and  can  design  machines,  but  they 
will  have  to  see  one  like  it  before  they  can  begin.  Now  all 
that  I  ask  is  that  the  man  who  can  start  out  with  nothing 
tangible  and  produce  a  machine  that  will  work  be  called  a 
designer,  and  that  the  man  who  turns  a  crank  and  drops  a 
formula  in  the  hopper  be  called  something  else,  I  don't  care 
what.  Entropy. 
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SHOP  KINKS. 

A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contributions  of  Mniis,  devices  and  methods  of  doin^  -work  are  solicited  for 

this  column.    "Write  on  one  s'de  of  the  paper  only  and 

send  sketches  when  necessary. 

TOOL  FOB  APPLYING  COPPERIZING  SOLUTION. 
Take  a  piece  of  small  glass  tubing  and  draw  a  wire  through 
It,  bending  the  wire  so  that  a  tutt  of  cotton  or  wool  can  be 
placed  in  the  loop.  When  the  cotton  becomes  soiled,  it  can  be 
readily  substituted  by  a  clean  piece.  The  glass  protects  the 
fingers.  H.  A.  S. 


HOLDER  FOR  SETS  OF  TAPS  AND  TAP  DRILLS. 

In  the  cut  herewith  is  shown  a 
convenient  means  for  keeping  sets 
of  three  taps  with  the  tap  and  body 
size  drills.  The  holder  for  the  taps 
and  drills  is  made  from  maple  or 
any  other  hard  wood,  although  pine 
will  do  if  a  higher  grade  of  wood 
is  not  at  hand.  The  five  holes 
drilled  in  the  holder  are  drilled 
nearly  through  the  block,  in  order 
to  permit  the  tools  to  get  as  long 
support  in  the  block  as  possible. 
Otherwise  they  are  liable  to  fall  out 
easily,  and  are  a  constant  annoy- 
ance. The  blocks  with  the  sets  of 
taps  and  drills  are  kept  in  the  tool 
room.  This  system  saves  much 
time  ordinarily  lost  in  hunting  for 
the  proper  drills  for  a  certain  size 
of  taps. 

WiNAMAC. 


INCH 


CHUCK  CLOSER  FOR  SCREW  MACHINE  COLLET. 
The  chuck  closer  shown  in  the  accompanying  cut  is  Inex- 
■pensive  and  very  practical   in   a   small   tool-room,   where  the 
management  will  not  furnish  a  tool-maker's  lathe  with  draw-in 


chuck.  The  holder  A  screws  onto  the  lathe  spindle,  the  closer 
J?,  in  turn,  screws  onto  the  holder,  and  the  collet  C  is  held  in 
the  holder  and  acted  upon  by  the  closer.  F.  J.  Perry. 

Lowell,  Mass. 


RIG  FOR  HOBBING  WORM-WHEEL. 
In  the  cut  is  shown  a  bobbing  rig  for  worm-wheels,  used 
on  a  milling  machine.  This  rig  consists  of  two  gears  A  and  JS, 
meshing  with  one  another,  one  worm  C,  one  worm-wheel  D. 
and  an  arbor  E.  F  is  the  worm-wheel  which  has  just  been 
hobbed,  and  G  is  the  hob.  This  hob  is  mounted  on  an  arbor 
Inserted  in  the  spindle  of  the  milling  machine  in  the  usual 
way,  and  the  gear  A  is  mounted  on  the  spindle  also.  A  spe- 
cial bracket  is  placed  on  the  milling  machine  table  for  hold- 
ing the  gear  B  and  the  worm  C.  The  arbor  E  is  placed  be- 
tween the  centers  on  the  table,  and  the  worm-wheel  D  meshes 
with  the  worm  C  mounted  on  the  same  stud  as  gear  B.  The 
worm-wheel  and  worm  must  be  of  the  same  pitch  and  of  the 
same  diameter,  respectively,  as  the  hob  and  the  worm-wheel 
to  be  cut,  but  must  have  the  teeth  cut  in  the  opposite  direc- 
tion; that  is,  if  a  left-hand  worm-wheel  is  to  be  cut,  the  guid- 


ing worm-wheel  D  must  be  right-handed.  This  rig  enables 
gears  to  be  hobbed  or  cut  in  one  operation  by  simply  putting 
the  gear  blank  on  the  arbor,  inserting  it  between  the  centers 
as  indicated,  and  feeding  the  table  upward  until  the  proper 
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depth  is  reached.     Gears  from  2  to  6  inches  in  diameter  can 
be  cut  very  quickly  with  this  arrangement. 
Chicago,  111.  A.  Andrews. 


DEVICE  FOR  SUPPORTING  AND  LEVELING 

CROSS-HEADS. 

In  the  line  cut  herewith  is  shown  a  device  for  sjipporting 

and  leveling  a  cross-head  which  is  supposed  to  be  resting  in  a 

V-block  on  the  planer.    The  device  needs  but  little  explanation, 

as  it  simply  consists  of  two  wedges  A  and  B.  the  latter  being 


stationary  and  provided  with  four  angle  irons  C  C.  which 
serve  as  feet  and  at  the  same  time  extend  upward  and  act  as 
guides  for  the  top  wedge  A.  The  slot  D  allows  motion  to  the 
upper  wedge  endwise.  Through  this  slot  passes  the  thumb 
screw  E,  binding  the  wedge  when  driven  into  place.  By  lightly 
rapping  in  the  wedge  before  the  work  is  tightened  down,  it  at 
once  assumes  a  position  parallel  to  the  planer  table,  thus 
eliminating  much  trouble  in  measuring  and  calipering.  This 
device  has  proven  to  be  a  great  convenience,  and  to  be  much 
handier  and  quicker  than  any  other  method.  It  supports 
the  work  in  a  substantial  manner,  and  it  saves  time. 
Clinton,  Iowa.  H.  W.  Harrison. 


INSPECTING  INSIDE  THREADING  IN  SMALL  HOLES. 

It  is  always  desirable  to  be  able  to  inspect  closely  the  In- 
terior of  a  hole  of  small  diameter,  especially  when  threading 
it.  For  this  purpose  a  slip  of  mirror  is  often  recommended. 
Something  still  better  is  a  dentists'  little  concave  mirror, 
aided  by  an  electric  incandescent  lamp  and  a  concave  mirror; 
but  best  of  all.  up  to  date,  is  a  new  dentists'  appliance,  con- 
sisting of  a  handle  about  as  large  as  a  stylographic  pen,  and 
containing  a  tiny  incandescent  lamp  with  mirror  in  the 
holder,  while  a  second  concave  mirror  is  attached  to  the  end 
of  the  holder  at  such  an  angle  as  to  permit  its  use  in  the 
mouth  or  a  bored  hole.  I  suppose  S.  S.  White  &  Co.,  of  Phila- 
delphia, make  such  an  appliance;  in  Europe  they  are  made  by 
C.  Ash  &  Son,  London  and  Berlin.  Robert  Grimsiiaw. 

Hanover,  Germany. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 
This  page  is  intended  to  be  used  only  for  the  publication  of  such  shop  re- 
ceipts as  the  contributors  know  from  experience  to  be  practicable.  Receipts 
are  solicited  on  the  condition  that  the  contributors  personally  know  that  they 
are  reliable.  The  fact  that  a  receipt  is  old  and  supposedly  well-known  does  not 
bar  it,  provided  it  has  not  already  appeared  here. 

366.    WATERPROOF  MARKING  PAINT  FOR  STONE. 
To  prepare  a  marking  paint  for  use  on  stone  where  exposed 
to  the  water  and  dampness,  use  pitch,  11  pounds,  lamp  black,  1 
pound,  and  heat  carefully,  adding  sufficient  turpentine  to  give 
the  mixture  the  desired  consistency.  M.  E,  C^xek. 


367.    COATING  IRON  OR  STEEL. 

Iron  or  steel  may  be  given  a  permanent  coating  of  yellow 
brass  by  using  a  flux  of  boracic  acid  and  then  dipping  into  a 
pot  of  melted  spelter,  afterwards  wiping  off  the  article  while 
still  hot.  The  electro-plating  process,  however,  is  the  best  for 
this  purpose,  A  coating  of  copper  should  then  first  be  depos- 
ited on  the  steel,  the  same  as  if  it  were  to  be  nickel-plated,  and 
then  follow  with  an  electro-plating  of  yellow  brass. 

Cleveland,  Ohio.  L.  Milleb. 


368.  TO  CLOSE  CRACKS  IN  CASTINGS. 
The  following  mixture  has  been  successfully  used  in  filling 
cracks  in  gas  engine  water  jackets,  and  is  similar  in  nature 
to  the  ordinary  rust  joint  mixtures.  Prepare  a  dry  mixture 
of  17  parts  of  cast-iron  filings,  2  parts  of  sal-ammoniac,  and  1 
part  of  flour  of  sulphur;  add  twenty  times  the  weight  of  new 
iron  filings,  put  in  a  mortar  and  add  water  so  as  to  obtain  a 
paste.  This  paste  is  applied  to  the  crack,  and  in  a  short  time 
becomes  as  hard  as  the  metal  itself.  M.  E.  C.^xek. 


369.    CEMENT  FOR  UNITING  GLASS  AND  BRASS. 

It  is  often  necessary,  in  electrical  factories  and  repair  shops, 
to  cement  small  brass  parts  to  glass.  A  good  cement  for  this 
purpose  is  made  from  the  following:  1  part  caustic  soda,  3 
parts  resin,  3  parts  plaster  of  paris,  5  parts  water.  Boil  all 
the  constituents  together  until  thoroughly  mixed,  and  then 
allow  to  cool  before  using.  The  cement  hardens  in  half  an 
hour.  If  it  is  desired  that  it  should  not  harden  so  quickly, 
substitute  zinc  white,  white  lead,  or  slaked  lime,  for  the 
plaster.  T.  E.  O'Donnell. 

Urbana,  111. 


370.    CEMENT  FOR  SWITCHBOARD  REPAIRS. 

A  good  cement  for  making  repairs  on  switchboards,  when 
iron  or  other  metal  has  to  be  fastened  to  marble,  or  where 
binding  posts  have  been  pulled  out,  may  be  made  to  consist 
of  30  parts  plaster  of  paris,  10  parts  iron  filings,  and  '^  part 
of  sal-ammoniac.  These  are  mixed  with  acetic  acid  (vinegar) 
to  form  a  thin  paste.  This  cement  must  always  be  used 
immediately  after  being  mixed,  as  it  solidifies  if  allowed  to 
stand  for  any  length  of  time.  It  will  be  found  to  be  an  excel- 
lent means  for  filling  up  old  binding-post  holes,  when  instru- 
ments have  been  moved.  T.  E.  O'Donxell. 

Urbana,  111. 


371.    CEMENT  FOR  HIGH-PRESSURE  WATER  PIPE  JOINTS. 

A  highly  recommended  packing  and  cement,  combined,  for 
making  tight  joints  in  high  pressure  water  pipes,  is  made  as 
follows:  Mix  with  boiled  linseed  oil,  to  the  consistency  of 
putty,  these  ingredients:  Ground  litharge,  10  pounds;  plaster 
of  paris,  4  pounds;  yellow  ochre,  VL>  pound;  red  lead,  2 
pounds;  cut  hemp  fiber,  V-  ounce.  The  hemp  fiber  should  be 
cut  in  lengths  of  about  %  inch,  and  thoroughly  mixed  into  the 
putty  material.  Its  office  is  to  give  consistency  to  the  cement. 
The  cement  is  applied  to  the  joint  similarly  to  any  other 
cement.    It  dries  thoroughly  in  from  10  to  12  hours. 

Urbana,  111.  T.  E.  O'Donnell, 


372.    FOR  WASHING  SHOP  WINDOWS. 
Soap  and   water   are   poor    materials   with   which   to   wash 
greasy  and  dirty  shop  windows.     The  labor  cost  is  excessive; 
the  soapy  water  gets  into  the  joints  of  the  window  sashes  and 


hastens  decay;  and  there  is  liable  to  be  a  good  deal  of  soapy 
water  slopped  over  benches,  tools  and  machines.  The  quick 
way,  the  economical  waj-,  and  the  good  way,  is  to  use  the  fol- 
lowing preparation,  which  has  been  used  by  the  writer  with 
good  success  and  satisfaction  for  the  past  ten  years.  Dilute 
alcohol  with  three  times  its  bulk  of  water.  Stir  into  this  whit- 
ing enough  to  thicken  it  somewhat.  Apply  this  to  the  glass 
with  a  cotton  cloth  or  waste.  Leave  it  fifteen  or  twenty 
minutes  to  dry.  Then  rub  off  with  a  cotton  cloth  or  a  handful 
of  waste.  If  sashes  are  to  be  painted,  there  will  be  no  need 
of  a  long  wait  for  the  wood  to  dry,  as  the  alcohol  will  very 
much  hasten  the  evaporation  of  the  water  and  leave  the  wood- 
work in  fine  condition  for  the  painter.  Oscak  E.  Perrigo. 
Peabody,  Mass. 


373.    TO  PREVENT  HOT  LEAD  STICKING  TO  WORK. 

About  three  years  ago  we  had  a  new  quick-break  switch  to 
manufacture  in  large  quantities.  One  piece  of  the  switch  was 
required  to  be  hard  at  one  end  and  soft  at  the  other.  We 
tried  several  methods  of  annealing  so  as  to  leave  one  end  hard, 
but  found  that  the  temper  was  drawn  throughout,  and  all 
were  rejected.  We  finally  decided  that  a  hot  lead  bath  was 
the  only  way  that  would  anneal  one  end  and  leave  the  other 
end  hard,  but  we  then  encountered  the  difficulty  of  the  hot 
lead  sticking  to  the  work.  A  number  of  receipts  were  tried 
for  preventing  it  without  success,  but  finally  I  discovered  a 
process  that  is  quick  and  very  cheap.  Mix  common  whiting 
or  cold  water  paint  with  wood  alcohol  and  paint  the  part  that 
is  to  be  annealed.  The  hot  lead  will  not  stick,  no  matter  how 
long  the  piece  is  held  in  the  pot.  Of  course,  in  the  work  men- 
tioned, the  pieces  were  lowered  quickly  into  the  hot  lead  and 
removed  as  soon  as  possible,  in  order  to  prevent  drawing  the 
temper  of  the  hard  end,  and  then  the  whole  was  plunged  in 
a  pail  of  cold  water.  Water  will  do  as  well  as  alcohol  to  mix 
the  paint,  but  alcohol  is  the  most  convenient  Inasmuch  as  it 
can  be  used  without  waiting  for  the  paint  to  dry.  If  water  is 
used,  the  paint  must  be  thoroughly  dry,  as  otherwise  the 
moisture  will  cause  the  lead  to  fly.  E.  J.  Lawless. 

Pittsfield,  Mass. 


374.    LACQUER  FOR  BRASS. 

I  have  found  that  the  following  process  makes  a  very  good 
lacquer  for  the  brass  parts  of  fine  instruments,  and  that  it 
requires  but  little  labor  to  prepare.  Make  four  alcoholic  solu- 
tions in  separate  bottles  of  each  of  the  following  gums:  ui3- 
bleached  shellac,  dragon's  blood,  annatto,  and  gamboge,  in 
the  proportions  of  about  one  ounce  of  the  gum  to  a  pint  or 
alcohol.  Keep  these  solutions  about  a  week  in  a  warm  place, 
on  a  hot  water  or  steam  radiator,  for  instance,  shaking  the 
bottles  frequently.  It  will  be  found  that  the  alcohol  will  not 
dissolve  all  of  the  gum,  but  that  within  half  an  hour  after 
shaking,  a  precipitate  will  settle  on  the  bottom  of  the  bottle, 
leaving  a  perfectly  transparent  but  highly  colored  liquid  above, 
which  deepens  in  color  from  day  to  day.  Decant  this  off,  and 
filter  through  cloth,  placing  the  liquids  in  tightly  corked 
bottles.  A  word  of  caution  should  be  given  in  the  case  of 
shellac.  Most  readers  of  Machinery  are  familiar  with  the 
yellow  opaque  shellac  varnish  of  the  pattern-maker.  This  is 
useless.  But  if  the  above  proportions  are  used,  and  the  solu- 
tion kept  warm,  say  130  to  180  degrees  F.,  a  light  flocculent 
precipitate  will  settle  out,  leaving  a  transparent  wine-colored 
liquid  above.  It  is  this  liquid  which  must  be  used.  The  four 
solutions  should  now  be  mixed.  Equal  parts  of  each  give  a 
rich  golden  yellow.  After  mixing,  the  solutions  should  be 
boiled  down  to  about  one-third  of  the  volume,  great  care  being 
used  not  to  ignite  the  alcohol.  Heat  a  piece  of  cast-iron  over 
a  Bunsen  burner,  and  as  soon  as  this  is  hot,  turn  out  the 
burner  and  place  the  solution  on  the  iron  and  allow  It  to  boil. 
When  it  ceases  to  boil,  repeat  the  process.  When  cold,  this 
solution  may  be  applied  with  a  brush  to  the  brass  in  the 
usual  way,  the  brass  having  been  polished  with  fine  jewelers' 
emery  paper,  and  slightly  warmed.  Though  slightly  harder  to- 
apply  than  the  commercial  lacquers,  it  possesses  none  of  the 
disagreeable  odor  of  the  banana  oil  which  they  contain. 

Columbus,  O.  H.  C.  Lord. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 
Give  all  details  and  name  and  address.    The  latter  are  for  our  o 


C.  H.  A.  I  would  like  to  ask  the  readers  of  Machixery  what 
I  can  do  to  remedy  the  following  difficulty:  When  copper- 
plating  cast  iron  by  dipping  in  a  copper  sulphate  solution, 
the  castings  have  been  turning  dark  and  rust  while  drying, 
whether  dried  in  sawdust  or  open  air.  I  have  tried  thorough- 
ly cleaning  in  caustic  soda.  Is  there  any  sure  way  of  doing 
this  plating  by  dipping  in  copper  sulphate  (CuSO.)  so  as  to 
obtain  a  plating  that  is  good?  What  are  the  correct  solu- 
tions and  best  methods? 


CALCULATIONS  FOR  SHORT  TOOTH  GEARS. 
L.  A.  F.  What  is  the  meaning  of  "11  14  pitch."  a  term 
which  I  found  applied  to  an  internal  gear  and  its  pinion  on 
a  drawing  in  my  possession?  How  can  I  figure  the  pitch  and 
outside  diameters  for  an  internal  gear  having  138  teeth  mesh- 
ing with  a  spur  gear  having  60  teeth,  11  14  pitch? 

A.  The  fractional  pitch  referred  to  without  doubt  relates  to  a 
method  of  designating  a  short  tooth  form  of  gearing,  which 
has  been  considerably  used,  especially  in  automobile  work. 
The  figure  11  in  the  numerator  of  the  fraction  refers  to  the 
actual  diametral  pitch  of  the  cutter,  and  should  be  used  in  all 
calculations  relating  to  the  pitch  diameter.  The  figure  14  in 
the  denominator  indicates  that  the  length  of  the  tooth  is  the 
same  as  that  of  the  14-pitch  size,  although  the  pitch  is  really 
11.  The  pitch  diameter  of  the  13S-tooth  internal  gear  would 
138 

be  ^12.54.54  inches.     The  pitch  diameter  of  the  40-tooth 

11 

40 
gear    will    be   — ^3.6363    inches.      In    reckoning    the    outside 

11 
diameter  of  the  pinion  and  the  Inside  diameter  of  the  internal 
gear,  proceed  as  it  the  gear  were  14  pitch.     The  addendum 
(the  distance  the  tooth   extends  above  the  pitch  line)    for  a 

1  1 

14-pitch  gear  equals  =  — .     Twice  the  addendum  added 


pitch 


14 


to  the  pitch  diameter  will  give  the  outside  diameter  of  the 
pinion.  3.6363  +  2/14  =  3.7791  inches:  likewise,  12.5454  — 
2/14  =  12.4026  ^inside  diameter  of  internal  gear. 

In  a  system  in  common  use  and  recommended  by  the  Fel- 
lows Gear  Shaper  Co.,  of  Springfield,  Vt..  this  short  form  of 
tooth  has  a  length  of  as  nearly  %  the  standard  length  as  can 
be  expressed  in  the  form  of  an  even  diametral  pitch.  That  is 
to  say,  if  we  wish  to  express  in  fractional  form  the  pitch  of 
a  short  11-pitch  tooth,  we  have:  11-^%  =  14+;  14  will  then 
be  the  denominator  of  the  fraction,  giving  us  llA'l.  as  was 
stated  by  our  correspondent.  In  the  Fellows  form  of  gearing 
mentioned,  the  pressure  angle  is  made  20  degrees  instead  of 
the  standard  14Vo  degrees  of  the  ordinary  gear  cutter.  This 
gives  a  stronger  tooth,  and  one  with  less  interference  as  well 
in  the  case  of  low  numbered  pinions. 


COUNTERBALANCING  CRANK-SHAFTS. 

D.  L.  Please  give  me  a  formula  for  finding  the  balance 
weights  that  1  want  for  a  two-cylinder  four-cycle  gasoline 
motor  with  a  crank-shaft  like  that  shown  in  Fig.  1,  in  which 
B  are  the  journal  bearings,  and  P  the  crank-pins. 

A.  It  will  not  be  possible  to  give  you  any  definite  formula 
for  solving  this  problem.  The  matter  of  balancing  an  engine 
arranged   like  this  is  a   compromise:    it   cannot    be   balanced 


-E^r-y 


-B- 


3^ 


Fig.  1. 

completely.  The  rotating  parts  may  be  taken  care  of,  but  it 
is  impossible  to  absolutely  balance  the  piston  and  connecting- 
rod  by  rotating  counterweights.  The  following  solution,  how- 
ever, is  offered  as  representing  average  practise.  It  should 
give  a  fairly  quiet  engine:  First  find  the  amount  of  counter- 
weight required  for  balancing  the  rotating  parts.  Aside  from 
the  connecting-rod  and  its  parts,  it  is  assumed  that  the  crank- 


shaft itself  is  the  only  unbalanced  revolving  weight.  Support 
this,  as  shown  in  Fig.  2,  on  the  ways  of  a  lathe  or  any  other 
convenient  level  track,  so  that  the  main  journals  are  free  to 
roll  on  the  top  of  the  ways.  Suspend  one  of  the  crank-pins 
from  a  wire  loop  hung  from  a  spring  balance.  With  the 
center  line  of  the  crank  horizontal,  and  the  spring  balance 
hold  vertically,  note  the  weight  shown  on  the  scale.  Add  to 
this  75  per  cent  of  the  weight  of  the  connecting-rod  with  the 
brasses,  oil  cups,  etc.,  in  place,  and  60  per  cent  of  the  weight 
of  the  piston  with  its 
rings,  wrist-pin.  etc.  The 
result,  which  we  will  call 
ir„  will  be  the  weight 
necessary  to  approximate- 
ly counterbalance  the  en- 
gine when  the  weight  is 
located  with  its  center  of 
gravity  directly  opposite 
the  cranks,  half  way  be- 
tween them,  and  at  a  dis- 
tance equal  to  the  throw 
of  the  crank  from  the 
center  line  of  the  crank- 
shaft. Since  it  will  not 
be  feasible  to  locate  the 
counterweight      in      this  ^e-  2. 

way.  it  will  be  necessary  to  distribute  it  in  two  or  more  sepa- 
rate portions  according  to  the  rules  illustrated  in  Fig.  3.  Calling 
the  weight  just  obtained  W„  and  the  crank  radius  R^.  we  have 
n\Ri  =  irj?,.  where  i?,  is  any  other  radius,  and  W,  the  cor- 
responding weight  required.  This  weight  W,  may  be  divided, 
one  being  moved  to  one  side  and  one  to  the  other  in  double 
flywheels,  for  instance,  or  on  the  outer  crank  arms  if  desired. 
If  they  are  moved  equal  distances,  b,  to  either  side  of  the 
center  line,  the  weights  may  be  evenly  divided  as  shown. 
No  matter  how  the  counterweights  are  distributed,  however, 
or  what  their  number  may  be.  the  center  of  gravity  of  the 


Pig.  3. 

whole  of  them  taken  together  must  lie  in  the  center  line  xx, 
and  the  sum  of  their  weights  must  be  such  that,  multiplied 
by  the  distance  of  their  center  of  gravity  from  the  axis,  it 
will  equal  1V,i?,.  If , you  have  a  little  knowledge  of  mechanics, 
or  are  willing  to  study  the  subject,  you  will  find  more  accu- 
rate methods  of  counterbalancing  discussed  in  various  text- 
books. Of  these  we  would  recommend  Goodman's  Mechanics 
Applied  to  Engineering,  published  by  Longmans.  Green  &  Co., 
New  York,  and  Steam  Engine  Theory  and  Practise,  by  William 
Ripper,  published  by  the  same  firm. 


One  of  the  causes  of  unexplained  failures  of  tools  is  the  bad 
practise  often  followed  by  toolsmiths  of  nicking  a  steel  bar 
cold  and  breaking  it  off.  While  it  is  a  convenient  method,  it 
should  not  be  followed  as  common  practise,  but  in  case  a  bar 
is  cut  in  this  manner,  the  fractured  end  should  be  cut  off  at 
a  low  heat  with  a  hot  chisel.  Mr.  Taylor,  in  his  notable  presi- 
dential address,  calls  attention  to  this  practise,  saying  that 
it  is  a  common  cause  of  slight  invisible  cracks,  which  may 
not  fully  develop  until  the  tool  is  in  use.  Tool  steel  is  a 
peculiar  material  and  there  is  much  about  its  structure  that 
is  not  understood,  but  it  is  pretty  safe  to  say  that  anything 
seriously  affecting  the  molecular  structure  while  in  the  cold 
and  solid  state  should  be  carefully  avoided. 
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NEW  MACHINERY  AND  TOOLS. 


A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


THE  PRATT  &  WHITNEY  OPEN  TURRET  LATHE. 
This  article,  witii  its  accompanying  iialf-tones  and  line  cuts, 
describes  a  new  form  of  turret  lathe  developed  by  the  Pratt  & 
Whitney  Co.,  of  Hartford.  Conn.  They  call  it  the  "Open  Turret 
Lathe,"  one  of  the  principal  points  of  novelty  being  the  method 
of  clamping  the  turret  tools  in  position.  In  bringing  out  this 
machine  it  has  been  the  aim  of  the  builders  to  produce  a  uni- 
versal tool,  suitable  for  doing  a  great  variety  of  work  from 
the  bar  as  well  as  on  forgings  and  castings,  without  requiring 
special  appliances  and  expensive  cutting  tools.  To  accom- 
plish this  purpose,  many  new  features,  Including  a  cross  slid- 
ing  turret,    have    been    introduced.     Particular   attention    has 


FHg.  1.    General  View  of  the  Open  Turret  Lathe. 

been  paid  to  rigidity  of  the  whole  structure,  to  power  in  the 
drive  of  the  spindle,  to  the  furnishing  of  quick  changes  of 
speeds  and  feeds,  and  provision  for  numerous  adjustable  stops 
so  arranged  as  give  narrow  limits  of  error  for  both  longitudi- 
nal and  cross  movements.  Besides  this,  the  machine  pos- 
sesses, to  a  great  degree,  the  flexibility  and  adaptability  of  the 
engine  lathe. 

Design  of  Head-stock  and  Spindle. 

A  general  view  of  the  machine  is  shown  in  Fig.  1.  The 
head-stock  is  of  the  single-speed  driving-pulley,  and  all-geared 
type,  with  the  mechanism  enclosed  in  a  case  and  subject  to 
constant  lubrication.  A  view  of  the  head-stock  with  cover 
removed  is  shown  in  Fig.  2.  The  direction  and  speed  of  the 
spindle  are  governed  entirely  by  friction  clutches  controlling 
the  transmission  gearing.  The  starting,  stopping  and  reversal 
of  motion  is  obtained  by  lever  A.  operated  by  the  rod  extend- 
ing across  the  back  of  the  machine  as  shown  in  Fig.  1.  Lev- 
ers B  and  C  operate  each  two  friction  clutches,  any  one  of 
which  may  be  engaged,  to  give  the  speed  it  controls.  These 
clutch  levers  are  operated  in  an  interesting  manner.  At  the 
front  of  the  machine  is  a  handle  D,  which,  by  the  gearing 
shown,  rotates  cam  shaft  E  and  cams  F  and  G.  which  operate 
clutch  levers  B  and  C.  Handle  D  may  be  set  in  any  one  of 
four  positions  to  engage  either  of  the  four  clutches.  The 
cams  are  so  arranged  that  a  complete  revolution  of  the  handle 
will  engage  them  in  turn,  in  their  proper  order  to  give  a  con- 
secutive increase  or  decrease  in  speed,  without  the  possibility 
of  engaging  two  at  a  time.  This  is  much  more  convenient 
than  having  to  operate  the  clutch  levers  directly,  with  the 
possibility  of  making  mistakes  in  their  engagement.  A  fur- 
ther change  of  speed  is  obtained  by  the  horizontal  lever  shown 
near  the  base  of  the  head-stock  in  Fig.  1.  This  operates  what 
corresponds  to  the  back  gears  in  an  ordinary  lathe,  multiply- 
ing the  changes  otherwise  obtainable  by  two,  giving  eight  in 
all.  This  is  ordinarily  sufficient,  but  a  two-speed  countershaft 
may  be  used  if  desired. 

The  spindle  is  unusually  heavy,  of  special  steel,  and  runs 
in  cylindrical   bearings  in  bronze  sleeves.     These   fit  conical 


seats  in  the  head,  and  are  adjusted  for  wear  by  being  drawn 
in  and  locked  in  position  by  annular  nuts  at  either  end.  The 
thrust  of  the  spindle  is  taken  against  an  independent  upright, 
shown  at  the  right  of  the  large  driving  gear.  This  is  cast 
solid  with  the  head  and  insures  against  any  springing  ten- 
dency of  the  spindle  under  heavy  end  cutting  strains.  Wear 
in  the  thrust  bearings  can  be  adjusted  as  it  occurs. 

The  Automiatic  Chuck. 

A  sectional  view  of  the  chuck  for  bar   stock  is   shown  in 
Fig.  3.     The  outer  sleeve  J  slides  under  the  influence  of  the 
chuck  lever,  on  the  body  of  the  chuck  K,  which  is  screwed  to 
the  spindle  h.     The  chuck  jaws  U 
fit   in  a  double  conical  seat  in   the 
body    of    the    chuck,    and    are    well 
supported    at    their    extreme    outer 
end,  a  matter  which  is  particularly 
desirable  in  forming  work  with  the 
cross  slide.     A  lip  is  formed  at  the 
rear  end  of  the  four  separate  pieces 
composing    a    set    of    chuck    jaws. 
This  lip  enters  a  recess  formed  in 
the   closing  piece  A'.     This   closing 
piece    is    normally    forced    outward 
by  a  set  of  springs    (of  which  one 
is    shown    in    the    cut)     acting    on 
studs    screwed    into    its    periphery. 
The   chuck   jaws  are   thus   forcibly 
opened    when    not    otherwise    con- 
strained.    To   close   them,   struts   0 
are  provided,  one  end  of  each  bear- 
ing against  a  seat  on  closing  piece 
A',    while    the   other    abuts    against 
sleeve    J.    and    adjusting    ring    P 
threaded  to  the  body  K.    When  the  outer  sleeve  is  slid  back- 
wards   to    the    extreme    limit    of    its    travel,    the   ends    of   the- 
struts  are  allowed  to  drop  into  the  space  left  by  the  enlarged 
inner    diameter    of    sleeve    J.    thus    presented.     This    allows 


Fig.  2.    Head-stock  Opened  to  sho-w  Driving  Mechanism. 

closing  piece  W  to  be  pushed  forward  by  the  springs,  and  the 
chuck  jaws  to  be  opened.  The  reverse  action  takes  place 
when  the  chuck  is  closed.  The  various  parts  of  the  mechan- 
ism are  hardened,  the  jaws  as  well  as  the  cylindrical  moving 
parts  being  hai'dened  and  ground.  The  complete  chuck  can  be 
readily  removed  from  the  spindle,  when  combination  lathe 
chucks  or  special  face-plates  may  be  substituted. 
Rod  Feed  Mechanism. 
The  lever  which  opens  and  closes  the  jaws  of  the  chuck  also 
controls  the  rod  feeding  device.  Various  lever  feeds,  weight 
feeds,  friction  feeds,  and  roller  feeds  have  been  tried  for- 
screw  machines,  but  the  builders  of  this  tool  have  satisfied 
themselves  after  long  experiment,  that  nothinjr  has  been  found 
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to  equal  the  positive  screw  feeding  device  for  moving  the 
bar  stoclv  forward  to  its  stop.  The  bar  that  is  to  be  fed  may 
be  round,  square,  hexagonal,  or  of  any  cross-section,  and  need 
not  necessarily  be  free  from  scale,  as  there  are  no  delicate 
parts  or  complicated  gearing  to  become  clogged  thereby. 
Details  of  this  mechanism  are  shown  in  Fig.  4. 

The  lever  controlling  the  chuck,  operates  the  feed  mechan- 
ism by  the  long  connecting  link  seen  in  Fig.   1.     When  the 


Fig.  3.    Details  of  Automatic  Chuck. 

jaws  are  open,  clutch  Q,  together  with  the  coarse  pitch  feed- 
ing screw  R,  is  moved  to  the  right,  until  it  engages  with  a 
clutch  on  the  face  of  gear  S,  which  meshes  with  gear  T  on  the 
rear  end  of  the  spindle.  This  gear  rotates  positively  in  one 
direction  only.  Wien  the  two  clutches  are  engaged,  the  feed- 
ing screw  rotates,  causing  the  rod  follower  V  to  bring  the 
1,'ar  of  stock  forward,  acting  on  it  through  the  collar  Y  which 
is  clamped  to  the  bar.  The  movement  of  the  bar  is  arrested 
by  an  adjustable  swinging  stop  in  front  of  the  head.  This 
stop,   best   seen   in   Fig.   1,   consists   of   a   stiff   swinging  arm 


automatically  disengaged  in  a  similar  manner.  A  follower  bar 
is  furnished  which  enables  short  pieces  of  stock  to  be  as  con- 
veniently handled  as  long  bars,  at  the  same  time  keeping  such 
pieces  concentric  with  the  spindle. 

Desig-n  of  Turret  and  Turret  Feed  Mechanism. 

The  form  of  the  turret  is  the  result  of  considerable  thought. 
It  is  the  outcome  of  the  recognized  necessity  for  locating  the 
various  tools  with  precision,  and  giving  them  at  the  same 
time  a  rigid  backing  so  that  heavy  cuts,  facing,  etc.,  can  be 
accomplished  without  spring  or  displacement.  These  features, 
with  a  rigid  binding  device  for  clamping  the  turret  to  the 
base,  are  incorporated  in  the  design  shown.  This  is  best 
seen  in  Fig.  5.  The  binding  device  provided  permits  long 
bars  to  pass  through  a  hole  iu  its  center.  This  feature  is 
common  to  all  Pratt  &  Whitney  turret  lathes.  The  experi- 
ence of  the  builders  has  inclined  them  to  the  belief  that,  even 
with  accurately  dimensioned  lock  bolts  and  close  fitting  tur- 
rets, more  bad  work  and  annoyance  has  been  caused  by  loos- 
ening of  the  turret  than  by  any  other  feature  on  machines  of 
this  class.  The  locking  bolt  is  accurately  fitted  to  the  slide 
with  means  for  taking  up  the  wear  without  disturbing  any 
other  detail.  An  important  point  in  favor  of  the  horizontal 
locking  bolt  as  compared  with  the  vertically  moving  variety,  is 
that  the  tendency  to  lift  the  turret  from  its  seat  by  the  thrust 
of  the  lock  bolt  spring,  is  obviated.  The  method  of  withdraw- 
ing the  lock  bolt  and  indexing  the  turret  does  not  require  any 
overhanging  bars  or  increased  floor  space  beyond  that  taken 
by  the  bed.  The  indexing  is  automatic,  although  it  is  possible 
to  rotate  the  turret  directly  by  hand  when  desired. 

The  power  longitudinal  feed  is  positive  in  both  directions, 
and  has  six  changes,  any  one  of  which  may  be  instantly  set 
by  the  movement  of  a  lever;  the  changes  are  accomplished  by 
a  sliding  key  without  stopping  the  spindle.  There  are  six 
automatic  longitudinal  stops,  and  six  supplementary  ones, 
giving  twelve  stops  in  all  which  may  be  used  for  one  or  all  of 
the  tools  in  the  turret.     These  stops  are  held  in  a  heavy  steel 


Fig-.  4. 

mounted  on  a  bar.  moving  longitudinally  in  uprights  cast  solid 
with  the  front  side  of  the  head-stock.  An  adjustable  clamping 
ring  determines  the  working  position  of  this  stop.  When  not 
in  use,  it  is  swung  upward  and  pushed  back  so  as  not  to 
interfere  with  the  tools. 

When  the  movement  of  the  bar  of  stock  is  arrested  by  com- 
ing in  contact  with  the  stop,  the  effect  of  this  resistance  is  to 
cause  the  follower  U  to  become  stationary,  together  with  the 
revolving  feed  screw  R.  whereupon  clutch  Q  automatically 
releases  itself  from  the  clutch  on  the  face  of  gear  S.  By 
throwing  the  clutch  lever  to  the  left,  the  follower  may  be 
returned  to  Its  rearward  position,  where  the  screw  becomes 


Rod  Feed  Mechanism. 

bracket,  as  shown  in  Fig.  1.  which  may  be  moved  along  the 
front  of  the  bed  and  clamped  where  desired.  A  swinging 
arm.  backed  positively  by  the  main  casting  of  the  apron,  is 
connected  with  the  turret  mechanism  in  such  a  way  as  to  be 
shifted  to  one  of  six  different  positions  in  turn,  as  each  of  the 
six  faces  of  the  turret  is  presented  to  the  spindle.  For  bring- 
ing the  abutment  in  line  with  the  intermediate  stops,  a 
latch  is  provided  which  frees  the  swinging  arm  from  the  con- 
trol of  the  turret.  The  supplementary  stops  will  be  found 
useful  when  the  regular  ones  have  been  previously  adjusted 
to  suit  a  long  run  of  work  which  it  is  not  desired  to  change. 
A  short  job  may  be  put  through  the  machine  by  using  these 
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supplementary  stops,  without  disturbing  the  original  adjust- 
ment, after  which  the  machine  may  go  back  to  its  regular 
work.  The  mechanism  being  at  the  front  of  the  machine,  ft 
is  particularly  accessible,  and  its  location  is  such  as  to  pre- 
vent loQsment  of  dirt  and  chips  at  the  acting  surfaces,  and 
thus  cause  a  variation  in  the  turret  position. 

An  important  feature  in  the  design  of  this  lathe  is  the  com- 
pound turret  slide,  giving  either  longitudinal  or  cross  feed  by 
hand  or  power,  with  rigid  and  numerous  positive  stops  pro- 
vided  for   both   movements.     When   it   is   desired   to   use   the 


Fig.  5.    General  Vie-w  of  Turret  -with  a  Set  of  Tools  for  Castingrs  in  Place. 

cross  feed,  the  carriage  may  be  clamped  firmly  to  the  ways  at 
any  point  in  its  travel.  Eight  positive  stops  for  the  cross 
movement  are  provided.  These  are  best  seen  just  beneath  the 
cross  slide  in  Fig.  5.  They  may  be  quickly  adjusted  and 
locked  by  the  crank  shown.  The  knob  at  the  front  of  the 
cross  slide  just  above  them  brings  a  positive  abutment  within 
range  of  any  one  of  them. 

The  power  cross  feed  will  be  found  very  useful  in  facing 
large  diameters.  In  order  to  guard  against  the  breakage  of 
the  gearing  which  operates  the  feed,  an  adjustable  friction 
driving  device  is  used.  A  central  position  of  the  turret  is 
often  required,  especially  when  using  drills,  reamers,  dies, 
taps,  etc.  To  furnish  a  central  stop,  the  nut  for  the  cross 
feed  screw  is  brought  against  a  stop  plug  firmly  fixed  in  the 
bottom  slide,  there  being  no  intermediate  parts  to  produce 
accumulated  errors.  This  arrangement  provides  an  accurate 
means  of  locating  the  turret. 


Pig.  6.     standard  Turning  Tool  for  Bar  Slock  and  Forgings. 

The  traverse  movement  of  the  spindle  head,  and  the  similar 
movement  of  the  turret  slide,  are  the  only  methods  possible 
of  altering  the  distance  from  the  axis  of  the  spindle  to  the 
center  line  of  the  various  tool-holders  used.  Both  methods 
have  been  practically  applied.  The  former  has  the  disadvan- 
tage of  leaving  long  bars  of  stock  projecting  from  the  rear  of 
the  spindle  without  support,  when  bar  work  is  being  done. 
There  is  also  the  trouble  of  attaching  motor  drives,  due  to 
extra  weight  if  fastened  directly  to  the  head,  and  to  the  vary- 
ing belt  tension  when  the  head  is  otherwise  driven.     Besides, 


the  action  of  the  turning  tools  and  belt  strain  is  to  lift  the 
head  and  hold  down  the  turret  slide,  and  these  forces  are  In 
opposition.  With  the  plan  used  in  this  machine,  all  strains 
in  the  cutting  tools  in  turning,  facing,  forming,  cutting-off. 
etc.,  are  downward,  tending  to  hold  the  parts  of  the  compound 
slide  more  firmly  together,  and  communicate  the  pressure  to 
the  unyielding  bed.  Long  bar  work  can  always  be  supported 
at  the  rear  of  the  spindle  by  stock  supports,  nor  are  difficulties 
presented  by  either  motor  or  countershaft  drives. 

A  special  forming  cross  slide  shown  in  place  on  the  machine 
in  Fig.  1  will  be  furnished  to  order.  This  Is  used  for  heavy 
forming  done  on  bar  work  or  small  castings.  The  feed  is  by 
hand-wheel  and  screw.  It  has  a  longitudinal  hand  feed  on  the 
bed  in  addition  to  its  cross  feed,  through  the  hand-wheel 
shown,  with  attached  gearing  meshing  with  a  rack  underneath 
the  way  of  the  bed.  When  using  the  turret  close  to  the 
spindle,  the  cross  slide  is  moyed  directly  under  the  spindle 
nose  and  does  not  in  the  least  interfere  with  thef  turret. 

The  Turret  Tools. 
A  number  of  interesting  turret  tools  have  been  designed  for 
use  with  this  machine,  both  for  bar  work  and  castings.  The 
principal  tool  used  on  bar  work  is  the  universal  turner,  shown 
in  Fig.  6.  This  is  similar  in  design  to  the  turning  tools  used 
on  the  smaller  screw  machines  built  by  the  same  firm.  It  will 
take  cuts  up  to  2\<2'  inches  in  diameter,  and  may  be  used  when 
turning  toward  the  spindle,  as  is  usual  on  short  work,  or 
away  from  it,  which  is  frequently  desired  on  long,  slender 
work.  The  blade  is  of  high-speed  steel  held  in  a  slot  in  the 
tool-slide  by  two  set-screws.  This  blade  is  of  the  "over-shot" 
type,  cutting  on  its  end.  It  is  set  for  the  diameter  desired,  by 
adjusting  the  slide  on  which  it  is  mounted,  by  means  of  the 
knob  shown,  with  its  attached  screw.  A  positive  stop  is  pro- 
vided, which  makes  it  possible  to  withdraw  the  tool  from  the 


Fig.  Y.    Automatic  Taper  Turning  Tool. 

work  and  bring  it  back  again  accurately  to  size  as  often  as  is 
necessary.  The  back  rests  are  of  the  V-type,  quickly  and 
conveniently  adjusted  to  present  the  correct  relation  to  the 
cutting  tool.  The  adjustable  strap  which  holds  them  in,  may 
be  quickly  swung  out  of  the  way  to  remove  them  when  pass- 
ing over  shoulders,  changing  cutting  tools,  etc.  This  may  be 
done  without  altering  the  adjustment.  The  tool  Is  also  fur- 
nished  with  roller  back-rests  for  high-speed  roughing  oper- 
ations. 

Another  interesting  tool  is  the  taper  turning  device,  shown 
in  Fig.  7.  The  taper  bar  shown  at  A,  at  the  forward  move- 
ment of  the  turret,  strikes  a  stop  on  the  head-stock  which 
forces  it  backward  as  the  tool  advances.  A  lateral  motion  is 
thus  given  to  slide  B  from  the  action  of  the  taper  side  of  the 
bar  on  block  C,  which  is  pivoted  to  the  slide.  A  block  is  used 
at  this  point  instead  of  a  roller  to  insure  permanent  accuracy 
of  action.  Slide  B  carries  the  turning  tool  D,  which  is 
adjusted  for  diameter  by  handle  E,  provided  with  a  graduated 
collar.  Casting  F,  shown  removed  in  the  cut,  is  normally 
fastened  to  the  body  G  of  the  tool  by  screws  H.  This  casting 
has  pivoted  to  It  a  lever  </,  carrying  a  pivoted  block  K,  which 
slides  in  the  groove  L  in  slide  B.  The  other  end  of  lever  K 
is  pivoted  at  M  to  a  block  engaging  a  slot  in  slide  N,  which 
carries  the  adjustable  back-rest  jaws.  It  will  be  seen  from 
this  that,  with  the  parts  correctly  proportioned,  the  cross 
movement  of  the  tool  D  in  turning  the  taper  will  be  duplicated 
by  slide   N,  in  the   proper   ratio   to  keep   the  back-rest  jaws 
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always  in  contact  with  the  work.  To  insure  ease  of  action, 
the  pressure  of  the  cut  against  slide  B  is  taken  on  a  roller,  0. 
instead  of  against  a  sliding  surface.  For  work  on  forgings. 
the  back-rest  jaws  are  set  to  follow  the  cutting  tool,  and  move 
as  described  to  suit  the  varying  diameters  produced.  For  bar 
work,  however,  in  case  bright  rolled  stock  is  used,  the  slide 
holding  the  back  rest  jaws  is  clamped  to  prevent  movement, 
and  the  jaws  reversed  so  as  to  precede  the  cutting  tool. 

The  method  of  holding  the  tools  in  the  turret  is 
best  seen  in  Fig.  5.  The  bodies  of  the  various  tools 
are  machined  with  rectangular  surfaces  to  fit  the 
planed  seats  in  the  "open  turret"  used.  They  are 
held  in  place  by  the  short  straps  shown  between  the 
tools.  Fig.  5  shows  the  machine  set  for  work  on 
castings,  and  the  functions  of  the  various  cutter-hold- 
ing devices  there  used  will  be  readily  understood. 

Among  the  other  tools  furnished  are:  an  open  side 
turner  for  use  instead  of  the  universal  turning  tool 
on  short,  stiff  work:  a  bell  mouth  pointing  tool;  an 
end  forming  and  pointing  tool;  a  turret  cutting-off 
and  forming  tool;  a  self-opening  die,  etc.  For  cast- 
ings, a  triple  tool -holder  for  boring  and  turning  is 
furnished,  together  with  end  facing  and  recessing 
tool,  facing  and  boriug  tool-post  holder,  offset  single  and  double 
tool-post  holders,  boring  bars  with  adjustable  cutters,  tap  and 
reamer  holders,  etc.  Fig.  8,  which  shows  the  machine  set  up 
for  casting  work,  will  give  some  idea  of  the  practise  followed 
in  operations  on  cast  iron,  etc. 

A  number  of  work-holding  devices  have  been  designed  for 
this  machine.     In  Fig.  9  is  shown  a  patented  step  chuck  and 


of  any  shape  desired.     The  largest  capacity   of  the  chuck  is 
12  inches. 

For  centering  and  turning  forged  bolts,  the  heads  of  which 
may  be  more  or  less  eccentric,  two  chucks  are  used;  a  lever 
scroll  chuck  mounted  in  one  of  the  turret  slots,  and  a  forging 
chuck  with  two  floating  jaws,  carried  by  a  shank  fitting  the 
regular  2-inch  chuck  jaws  in  the  spindle.  The  body  of  the 
bolt  is  placed  in  the  scroll  chuck  on  the  turret,  its  head  com- 


Pig.  8.    Typical  Layout  of  Operations  for  Pinishingr  a  Casting. 

closer,  with  adjustable  jaws.  The  chuck  itself,  A.  Is  made  of 
steel,  split  in  four  places,  each  section  having  a  beveled  slot. 
In  these  slots  are  held  the  four  adjustable  jaws  B.  In  setting 
this  device  for  a  second  operation  on  a  piece  (such  as  finish- 
ing a  gear  blank  on  the  side  previously  held  in  the  chuck ) 
these  jaws  B  are  first  adjusted  to  approximately  correct  posi- 
tion. A  plug  is  then  inserted  in  the  hole  in  the  center  of  the 
closer  A.  of  the  same  diameter  as  that  hole.  Then  the  step 
chuck  is  closed  by  the  mechanism  at  the  rear  of  the  spindle, 
this  consisting  of  an  eccentric  operated  by  a  wrench.  The 
boring  tool  is  then  brought  forward  from  the  turret,  and  the 
jaws  are  "stepped  out"  to  the  desired  diameter,  which  will 
be  the  same  as  the  diameter  of  the  finished  end  of  the  piece 
made  in  the  three-jawed  chuck  in  the  first  operation.  The 
closing  mechanism  is  then  released  and  the  plug  removed. 
The  work  is  inserted  in  the  jaws,  and  the  chuck  then  closed. 
The  work  will  then  rUn  absolutely  true,  on  exactly  the  same 
axis  as  it  revolved  on  during  the  first  operation:  so  the 
second  operation  will  be  exactly  concentric  and  parallel  with 
the  first.  The  jaws  are  made  of  soft  machinery  steel,  but 
when  used  up,  they  are  easily  replaced  with  soft  steel  pieces 


Fig.  9.    Step  Chuck  for  Second  Operations. 

ing  where  it  may.  The  turret  is  advanced  by  hand  until  the 
head  comes  between  the  jaws  of  the  forging  chuck,  which  are 
then  closed  by  the  right  and  left-hand  screw,  gripping  the 
bolt  head.  The  scroll  chuck  is  then  opened,  the  turret  run 
back  and  indexed  to  the  first  turner  required,  and  the  turning 
proceeded  with.  These  two  chucks  are  especially  recom- 
mended for  use  in  railroad  shops. 

The  machine  swings  19  inches  over  the  bed  and  10  inches 
over  the  forming  slide.  There  is  a  2v-inch  hole  through  the 
spindle.  The  largest  standard  collet  provided  is  2  9-16-lnch. 
The  greatest  length  that  can  be  turned  is  26  inches.  The  driv- 
ing pulley  Is  14  inches  in  diameter  for  a  3-inch  belt,  and  six- 
teen feeds  are  obtainable  with  a  two-speed  countershaft. 


THE  TITUS  DRILL  PRESS  VISE. 
The  Titus  Machine  Works,  of  JIarion,  Ohio,  is  building  the 
simple  and  inexpensive  drill  press  vise  shown  in  the  accom- 
panying halftone.  This  tool  is  the  outcome  of  the  experience 
in  manufacturing  of  the  men  who  build  It.  They  had  had  con- 
siderable trouble  in  their  own  shop  practise  in  firmly  holding 
light  and  irregular  work  for  drilling,  and  a  consequent  exces- 
sive amount  of  breakage  of  drills.  Having  decided  to  remedy 
the  difficulty  by  equipping  the  plant  with  some  kind  of  vise 
or  chuck  for  the  purpose,  and  finding  everything  on  the  market 
too  heavy  and  expensive  for  their  needs,  they  decided  to  design 


DriU  Press  Vise  of  Practical  but  Inexpensive  Construction. 

a  tool  of  this  kind.  The  vise  they  developed  was  so  satisfac- 
tory to  them  that  they  have  decided  to  manufacture  it.  and 
place  it  on  the  market. 

As  will  be  seen  in  the  cut.  the  tool  is  remarkable  for  its 
simplicity.  Its  framework  consists  of  two  guide  rods  of  tool 
steel  (hard-rued  so  that  they  cannot  be  sprung  or  be  injured 
by  drilling  into  them )  inserted  at  one  end  in  the  fixed  jaw 
of  the  tool,  and  carrying  at  the  other  end  the  yoke  in  which 
the  adjusting  screw  is  seated.  This  screw  is  of  steel,  with  a 
heavy  thrust  collar  turned  from  the  solid.  It  is  threaded  into 
a  brass  nut  having  a  liberal  thread  surface,  securely  seated  in 
the  movable  jaw.  which  slides  along  the  guide  rods  and  is 
supported  by  them.  The  jaws  are  .5  inches  wide,  3  inches  deep, 
and  open  3  inches.  They  are  accurately  planed  on  all  sides 
and   one   end.      The   movable   jaw    has   V-grooves    for   holding: 
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round  pieces  both  vertically  and  horizontally.  The  design  of 
this  vise  makes  it  light  to  handle  and  at  the  same  time  strong 
and  durable.  There  are  no  blind  pockets  to  become  clogged 
with  chips  or  dirt.  It  will  sit  firmly  on  the  bottom  or  edge. 
It  cannot  be  injured  by  drilling  into  it.  In  spite  of  these 
advantages,  its  design  is  such  that  it  Is  remarkably  inexpen- 
sive. The  builders  are  willing  to  send  samples  to  responsible 
firms  on  thirty  days'  trial. 


EBERHARDT  BROS.  NO.  2-B  AUTOMATIC  SPUR  AND 
BEVEL  GEAR  CUTTER. 

The  Eberhardt  Bros.  Machine  Co.,  66  Union  St.,  Newark, 
N.  J.,  is  building  the  small-sized  automatic  spur  and  bevel 
gear  cutter  shown  in  the  two  accompanying  halftones.  This 
machine  is  designed  for  the  work  of  which  there  is  the  largest 
quantity  in  the  ordinary  machine  shop.  It  has  an  extreme 
capacity  for  a  blank  24  inches  in  diameter  and  6  inches  face, 
and  will  cut  teeth  of  S  diametral  pitch  in  steel  at  a  good  feed. 
This  capacity  includes  such  work  as  lathe  and  milling  machine 
change  gears,  feed  and  adjusting  spur  and  bevel  gears,  as  well 
as  other  kinds  of  automatic  milling,  including  the  cutting  of 
face  clutches,  cutters  and  saws,  and  all  cylindrical  or  conical 
work  of  a  similar  nature  where  accuracy  and  rapid  produc- 
tion are  essential. 

The  construction  follows  the  general  design  of  the  line  of 
machines  built  by  this  firm,  modified  somewhat  to  suit  the 
smaller  size.  Among  the  modifications  may  be  noted  the  bevel 
gear  drive  to  the  cutter  spindle  in  place  of  the  spur  gearing 
used  on  the  heavier  machines.  The  changes  of  speed  are 
obtained  by  gears,  immediately  driving  the  bevel  pinion.  The 
cutter  arbor  is  solid  with  the  spindle.  The  cutter  slide  and  feed 
mechanism  are  supported  on  an  adjustable  segment,  which 
may  be  set  at  an  angle  by  means  of  a  worm,  meshing  with 


teeth  in  Its  periphery.  The  slide  can  thus  be  tipped  to  any 
position  up  to  90  degrees,  making  the  machine  suitable  for 
such  work  as  milling  face  clutches,  etc.  In  the  front  view 
in  Fig.  1  will  be  noticed  a  slotted  link  which  may  be  tightened 
to  give  additional  stiffness  to  the  slide,  when  it  is  set  for  any 
desired  angular  adjustment.  The  segment  is  graduated  in 
degrees. 

The  indexing  mechanism  is  positive,  and  operates  through 
a  master  wheel  of  large  diameter  compared  with  the  work,  as 


will  be  seen  from  the  cuts.  An  outboard  support  is  provided 
for  the  work  arbor,  which  is  adjustable  for  different  lengths  of 
arbors,  but  is  always  centered  accurately  in  line  with  the  work 
spindle.  This  is  especially  convenient  in  a  machine  of  this 
class,  since  it  allows  rapid  setting.  The  cuts  show  a  dog 
driver  in  place  in  the  spindle,  and  a  60-degree  center  in  the 
overhanging  work  support.  These  are  furnished  with  the 
machine,  and  are  useful  in  such  work  as  milling  flutes  in  taps 
and  reamers,  cutting  gears  on  ordinary  lathe  mandrels,  cutting 
pinions  solid  with  the  shaft,  etc.  The  shank  of  this  dog  driver, 
like  that  for  the  various  work  arbors  used,  is  drawn  in  to  its 


Fig.  2.    Rear  of  Machine,  sflowing  Provisions  for  Cutting  Bevel  Gears. 

tapered  seat  or  ejected,  positively,  by  a  bolt  operated  with  a 
handle  at  the  back  of  the  work  head.  The  taper  of  the  work 
spindle  hole  is  No.  10. 

A  screw  is  provided  tor  adjusting,  on  a  lower  slide,  the 
whole  feed  mechanism,  cutter  spindle  and  adjustable  segment, 
toward  or  away  from  the  column,  to  allow  for  different  lengths 
of  hubs.  The  dial,  graduated  to  thousandths,  facilitates  this 
setting.  Graduated  dials  are  also  provided  on  the  indexing 
worm  and  on  the  cutter  spindle  bearing,  for  rolling  the  blank 
and  shifting  the  cutter  in  cutting  bevel  and  miter  gears.  The 
elevating  screw  for  the  work  spindle  has  also  a  dial  for  show- 
ing the  proper  depth  to  be  cut. 

The  chips  are  caught  in  a  box  in  the  side  of  the  machine, 
where  the  oil  is  strained  from  them  and  is  caught  in  an  ample 
reservoir  formed  around  the  frame.  The  oil  pump  provided 
affords  a  constant  stream  of  cutting  lubricant,  and  it  can  he 
adjusted  to  regulate  the  supply. 


BECKBR-BRAINARD  PLAIN  MILLING  MACHINES  FOR 
LIGHT  MANUFACTURING. 

The  Becker-Brainard  Milling  Machine  Co.,  of  Hyde  Park, 
Mass.,  has  placed  on  the  market  two  new  machines  adapted  to 
meet  the  requirements  of  the  manufacturer  of  small  parts 
produced  in  large  quantities — such  work,  for  instance,  as  is 
to  be  found  in  small  arms,  typewriters,  sewing  machines,  and 
electrical  supplies.  Two  styles  are  made,  one  back  geared  and 
the  other  plain.    The  halftone  shows  the  back-geared  machine. 

In  bringing  out  the  new  model,  special  attention  has  been 
paid  to  the  feed  works.  It  is  so  designed  as  to  be  able  to 
carry  the  full  power  of  the  feed  belt,  and  at  the  same  time 
stand  up  well  under  the  rough  usage  to  which  machines 
engaged  in  manufacturing  are  subjected.  The  feed  is  driven 
by  a  belt  from  a  pulley  geared  with  the  spindle  of  the  machine, 
in  such  a  way  that  the  velocity  of  the  belt  is  sufficient  to  drive 
feeds  as  heavy  as  the  spindle  drive  will  stand.  The  changes 
are  obtained  by  a  4-step  cone  on  the  rear  of  the  machine;  the 
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pulleys  may  be  interchanged  so  as  to  give  a  combination  of 
eight  feeds  in  all,  ranging  from  0.007  to  0.1  inch  per  revolu- 
tion. The  table  is  fed  by  a  worm,  meshing  with  a  hobbed 
rack.  The  worm  is  driven  by  a  worm  gear  of  large  size  and  a 
worm  of  coarse  pitch,  and  correspondingly  high  efficiency.  For 
disengaging  the  feed,  a  novel  drop-worm  mechanism  is  used, 
which  obviates  the  difficulty  met  with  in  the  old  style  gravity 
drop-worm,  of  clinging  to  the  gear  by  friction  alone.  The 
worm  is  engaged  and  disengaged  by  the  same  lever,  making 
the  whole  mechanism  convenient  and  positive  in  its  action. 
The  table  is  also  supplied  with  a  quick  return  with  a  4  to  1 
ratio. 

The  new  design  has  had  the  knee  lengthened  to  permit  the 
use  of  a  front  bracing  of  rigid  construction,  and  still  give  the 
same  range  of  cross  adjustment  as  furnished  with  the  older 
style  machines.  This  bracing  is  of  interesting  design,  being 
In  the  form  of  a  single  casting,  clamped  to  the  knee  slide. 
To  the  arbor  support  yoke  is  fastened  a  clamp,  so  shaped  as  to 
permit  it  to  swivel  around  its  center,  allowing  the  brace  to 


Milling  Machine  for  Light  Manufacturing. 

be  removed  without  entirely  unscrewing  any  bolts  at  this 
point.  This  clamp  is  made  fast  to  the  brace  by  friction,  giving 
a  more  rigid  hold  than  the  old  style  bolt,  washer  and  slot 
arrangement,  and  at  the  same  time  allowing  a  much  stifEer 
brace.  The  overhanging  arm,  which  is  a  solid  steel  bar,  is 
adjustable  lengthwise,  and  the  arbor  support  may  be  clamped 
on  it  at  any  convenient  point. 

These  machines  are  equipped  with  a  rigid  box  knee  and  with 
a  telescopic  elevating  screw.  The  base  has  been  designed 
along  the  same  lines  as  the  other  Becker-Brainard  millers, 
being  heavy  enough  to  absorb  the  vibration  produced  by  the 
working  of  the  cutters.  The  spindle  cone  and  back  gears  are 
also  of  the  firm's  usual  construction,  the  spindle  bearing  being 
cylindrical  in  form,  with  the  wear  taken  up  by  concentric 
■compensating  bronze  boxes.  New  patterns  throughout  have 
'been  made,  and  advantage  has  been  taken  of  this  opportunity 
to  give  the  machine  a  neat  and  symmetrical  appearance.  All 
corners  have  been  rounded  and  careful  attention  given  to  out- 
lines, as  may  be  seen  in  the  cut. 

These  machines  have  a  longitudinal  feed  of  31  inches,  a 
■cross-feed  of  8  inches,  and  a  vertical  adjustment  of  18  inches. 
'The  net  weight  is  1,650  pounds. 


DOWNING  UNIVERSAL  BORING  TOOL. 

The  tool  shown  in  the  accompanying  line  cuts  is  manufac- 
tured in  three  sizes  by  the  Waco  Machinery  and  Supply  Co., 
Waco,  Texas.  It  is  interesting  from  the  great  completeness 
of  adjustment  provided  by  the  design,  permitting  almost  every 
condition  of  work  to  be  satisfactorily  performed.  Bars  of  dif- 
ferent sizes  may  be  used  for  different  sized  holes;  the  extended 
length  of  the  bar  may  be  altered  to  agree  with  the  depth  of 
the  hole;  the  point  of  the  tool  may  be  raised  or  lowered  to 
bring  it  on  the  center  line  of  the  lathe;  and  even  the  top  rake 
of  the  cutter  may  be  changed  to  suit  the  material  being 
worked  on.  These  various  adjustments  are  simply  effected,  as 
will  be  evident  from  the  line  cuts  and  the  following  descrip- 
tion of  the  device. 

Clamp  C,  which  bears  a  general  resemblance  to  a  lathe  dog, 
is  provided  with  a  T-head  which  enters  the  T-slot  of  the  slide- 


Fig.  1.    Boring  Tool  and  Holder,  providing  for  X 


Adjustments. 


rest.  A  shoe,  E,  is  furnished  with  the  tool,  which  may  be 
finished  to  fit  the  slot  of  any  given  lathe,  thus  making  altera- 
tions in  the  clamp  C  unnecessary.  Block  F  rests  on  the  upper 
surface  of  the  slide-rest,  and  has  a  hole  through  its  center 
allowing  clamp  C  to  be  passed  through  it.  A  bushing  A, 
adapted  to  carry  a  boring  bar  of  the  desired  size,  passes 
through  the  opening  in  clamp  C,  and  rests  in  a  cylindrical  seat 
in  the  top  of  block  F.  The  lower  side  of  the  opening  in  the 
clamp  is  relieved  as  shown  at  H.  so  that  when  a  boring  bar, 
such  as  B,  is  in  place  in  the  bushing,  and  setscrew  D  is  tight- 
ened down,  the  whole  structure  is  clamped  firmly  together  and 
to  the  slide-rest. 

Bushings  A,  of  which  there  are  three,  as  shown  in  Fig.  2, 
have  each  two  sizes  of  holes  in  them,  so  that  boring  bars  of 
six  different  diameters  are  provided  for.  In  the  tool  shown, 
these  diameters  are  ^4,  li,  vj,.  1,  1^4  and  lio  inch.  The  bar 
itself  is  shown  at  B.  It  is  provided  with  two  slots  for  holding 
the  cutter,  either  at  L,  as  shown  by  the  full  lines,  or  at  X,  as 
shown  by  the  dotted  lines.    One  position  is  useful  in  boring  a 


Fig.  2.    Details  of  Boring  Bar  and  Bushings. 

blind  hole,  while  the  other  is  better  suited  for  cases  where 
there  is  clearance  at  the  end  of  the  cut.  As  shown,  the  bar  is 
hollow.  A  setscrew,  31,  bearing  on  the  end  of  rod  E,  clamps 
the  blade  firmly  in  its  seat. 

The  manner  of  making  the  various  adjustments  described 
can  now  be  readily  followed.  Any  of  the  various  sized  bars 
furnished  can  be  raised  or  lowered  to  the  height  of  the  center 
line  of  the  lathe,  by  rocking  in  its  seat,  in  block  F.  the  bushing 
in  which  it  is  mounted.  The  bar  may  be  adjusted  for  depth 
of  hole  by  projecting  it  more  or  less  from  the  bushing  in 
which  it  is  clamped.  The  top  rake  of  the  blade  may  be  altered 
for  different  materials  by  rocking  the  bar  in  the  hole  of  the 
bushing  in  which  it  is  mounted  to  give  an  acute  angle  for  bab- 
bitt, for  instance,  and  a  radial  cut  for  brass. 
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THE  PRATT  &  WHITNEY  AUTOMATIC  GRINDING 
MACHINE. 

The  Pratt  &  Whitney  Co.,  of  Hartford,  Conn.,  has  designed 
and  is  marketing  an  automatic  grinding  machine,  for  cylin- 
drical work  up  to  5  inches  in  diameter  and  4S  inches  long. 
The  word  "automatic"  can  be  applied  to  this  grinder  in  a 
new  sense.  It  does  not  mean  simply  the  continuous  recipro- 
cation of  the  work  table  through  a  range  determined  by  ad- 
justment of  the  stops,  and  the  provision  for  mechanically 
feeding  in  the  emery  wheel  a  definite  amount  at  each  stroke. 
Besides  these  usual  provisions,  this  grinding  machine  has 
the  novel  feature  of  an  automatic  sizing  attachment,  which 
has  been  develope(^  to  such  a  point  of  practicality  and  effi- 
ciency that,  as  the  builders  say,  "for  the  first  time  accurate 
grinding  may  be  put  into  the  hands  of  unskilled  labor." 

This  remarkable  function  is  performed  electrically.  An 
arm  which  rests  upon  the  work  being  ground  is  set,  with  a 
micrometer  screw,  to  make  an  electrical  contact,  when  the 
work  is  down  to  the  desired  size.  It  does  not  matter  how 
touch  the  emery  wheel  wears,  as  the  machine  will  keep  on 
feeding  until  this  electrical  contact  is  obtained.  At  the  first 
contact,  the  feed  will  switch  off  from  coarse  feed  to  fine  feed. 
At  the  second  contact,  it  will   throw  off  the  feed  altogether. 


the  head-  and  foot-stock)  to  allow  the  use  of  convenient  water 
guards  for  wet  grinding.  The  water  pump  is  of  a  new  type, 
idlers  for  guiding  the  belt  being  dispensed  with.  A  micrometer  ' 
adjustment  is  provided  for  grinding  tapers.  This  is  so  designed 
that  it  may  be  set  by  any  one  who  can  understand  the  reading 
of  a  micrometer  caliper.  If,  for  example,  a  taper  of  %  inch 
per  foot  is  desired,  the  micrometer  will  be  turned  125  gradua- 
tions. 

The  emery  wheel  is  carried  by  a  hardened  and  ground  tool 
steel  spindle,  running  in  adjustable  self  aligning  bronze  boxes, 
mounted  on  a  cross  slide  heavy  enough  to  absorb  all  vibration. 
The  weight  is  applied  to  the  slide  in  such  a  way  as  to  keep  it 
constantly  pressing  hard  against  the  feed  screw,  thus  pre- 
venting the  wheel  from  feeding  forward  except  through  the 
screw.  The  bed  is  cast  in  one  piece  and  has  a  three-point 
bearing  on  the  floor.  All  gearing  and  bearings  are  well  pro- 
tected from  the  dust,  though  so  designed  as  to  be  accessible 
for  examination  and  repairs. 


NO.  4  LA  POINTE  BROACHING  MACHINE. 
The  necessities  of  the  automobile  builder  have  resulted  In  a 
great  increase  in  the  amount  and  variety  of  work  done  by  the 
broaching  process.     The  use  of  squared  shafts  in  the  transmis- 


Grmding  Machine  \^th  Automatic  Feed  and  Electrical  Sizing  Attacliments. 


Thus  it  Will  be  seen  that  work  can  be  reduced  very  rapidly, 
as  the  feed  can  be  adjusted  to  the  limit  that  the  work  will 
stand,  until  the  size  has  been  nearly  obtained,  whereupon  the 
machine  automatically  changes  to  a  very  fine  feed,  thus  giv- 
ing the  work  a  smooth  finish  and  exact  size.  If  it  is  desired 
to  grind  only  one  or  two  pieces,  where  the  setting  of  the 
sizing  device  would  not  pay  in  the  opinion  of  the  operator,  the 
machine  may  be  operated  in  the  usual  manner. 

As  to  the  general  features  of  the  machine,  aside  from  the 
special  improvement  just  described,  the  tool  is  a  universal 
grinding  machine  of  ingenious  and  practical  design,  and  care- 
ful workmanship.  The  traverse  of  the  table  is  operated  by  a 
rack  and  pinion,  from  a  reversing  mechanism  driven  by  posi- 
tive hardened  clutches.  The  machine  will  reverse  to  within 
0.001  inch,  thereby  making  it  possible  to  grind  close  to  a 
shoulder.  To  facilitate  changing  the  traverse  speed  of  the 
table,  as  is  often  necessary,  a  feed  changing  mechanism  giv- 
ing three  rates  has  been  provided,  changeable  while  the  ma- 
chine is  in  operation.  It  is  operated  by  a  crank  handle  at  the 
front  of  the  machine,  shown  in  the  cut  at  the  left  of  the 
table  traverse  hand-wheel.  The  head  and  foot  block  are  of 
very  heavy  construction.  The  pulley  for  rotating  the  work 
has  dust-proof  bearings.  The  machine  is  provided  with  two 
back  rests  of  the  most  improved  type,  arranged   (as  are  also 


sion  case,  and  the  general  avoidance  of  keys  and  key-ways 
throughout  the  mechanism,  result  in  having  many  parts 
formed  with  holes  of  other  than  circular  section.  Holes  of 
this  sort  may  be  finished  in  various  ways;  they  may  be  filed 
out  tediously  by  hand  to  suitable  gages,  they  may  be  finished 
on  the  slotting  machine,  or  (the  most  rapid  way  of  all)  they 
may  be  "broached"  at  one  stroke,  with  machinery  and  tools 
suitable  for  the  purpose.  The  process  of  broaching  consists 
in  pulling  through  the  opening  to  be  formed  a  long  blade 
having  a  series  of  teeth  with  the  outline  of  the  original  hole 
at  the  inner  end,  gradually  increasing  in  size  and  changing 
in  shape  until  they  have  the  outline  of  the  completed  hole  at 
the  further  end.  As  such  a  tool  as  this  is  pulled  through  the 
work,  each  tooth  removes  a  little  metal,  and  the  successive 
cuts  thus  taken  complete  the  work  as  designed. 

A  machine  much  used  for  this  purpose  is  the  broaching 
machine  built  by  the  La  Pointe  Machine  Tool  Co.  of  Hudson, 
Mass.  A  great  many  of  these  are  in  daily  operation,  espe- 
cially for  wholesale  key -way  cutting.  The  same  firm  has 
recently  extended  its  line  of  broaching  machines  to  include  a 
new  No.  4  size,  intended  for  longer  and  heavier  work  than 
their  older  machines.  This  tool  is  shown  in  Fig.  1.  The 
broaching  tool  (used  for  simple  key-seating  in  this  case)  Is 
seen    projecting   from   the    front   face   of   the   machine.     The 
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inner  end  or  shank  of  this  tool  is  grasped  in  a  cross-head, 
sliding  in  the  long  guides  extending  forward  from  the  head- 
stock.  A  slow  inward  cutting  stroke  can  be  given  to  this 
cross-head  by  means  of  the  heavy  screw  shown  connected  to 


PiK- 


Heavy  Broaching  Machine,  especially  adapted  to  Automobile  Work. 

it.  This  screw  is  threaded  through  a  phosphor-bronze  nut 
about  13  inches  long,  located  between  a  driving  gear  and  a 
friction  pulley.  The  driving  gear  is  rotated  slowly  with  a 
speed  reduction  of  10  to  1,  while  the  friction  pulley  has  a 
rapid  motion  given  to  it.  A  clutch  keyed  to  the  bronze  nut 
may  be  engaged  with  either  the  gear  or  the  pulley,  so  that 
either  a  slow  inward  movement  for  the  cutting  stroke,  or  a 
rapid  transverse  in  the  other  direction  for  a  quick  return, 
may  be  given  to  the  head  and  its  attached  broach  or  cutter 
bar.  This  clutch  is  operated  by  the  lever  shown  near  the 
working  end  of  the  machine.  Automatic  stops  are  provided 
for  the  forward  and  backward  motion  of  the  head,  the  total 
travel  of  which  is  70  inches.  When  the  lever  is  in  a  vertical 
position,  the  clutch  is  entirely  disengaged  and  the  head  and 
cutter  bar  are  stationary.  This  mechanism  is  similar  to  that 
employed  in  the  smaller  machines  previously  referred  to. 

For  cutting  key-ways  (the  operation  for  which  the  tool  is 
shown  set  up  in  Fig.  1),  the  cutter  bar  is  run  clear  out  and 
the  work  put  on  over  it,  and  seated  against  the  face-plate 
shown.  This  face-plate  has  a  boss  which  fits  the  bore  of  the 
work  to  be  key-seated,  thus  locating  it  with  reference  to  the 
cutter  bar.     The  machine  is  now  started  up  for  the  cutting 


and  grasped  by  the  traveling  head  of  the  machine.  The  pull- 
ing through  of  the  broach  by  the  head  completes  the  hole  at 
one  stroke.  As  before  mentioned,  it  is  not  necessary  to 
remove  the  cutter  bar  from  the  machine  each  time  in  the  case 
of  key-ways  as  it  is  with  square 
holes,  and  several  pieces  may  be 
finished  at  a  time. 

Some  examples  of  work  done 
on  this  line  of  machines  are 
shown  in  Fig.  2.  Piece  No.  1, 
having  a  li^  inch  square  hole 
3  inches  long,  was  broached  on 
a  No.  3  machine  with  two  oper- 
ations in  six  minutes.  Piece 
No.  2,  made  from  a  steel  casting 
with  ir^-inch  stock  all  around  in 
the  cored  hole,  was  finished  at 
one  stroke.  The  square  holes  In 
the  gun  chamber,  No.  3,  the 
wrench  jaw.  No.  7,  the  crank 
handle,  No.  8,  and  the  universal 
joint  jaw,  No.  10,  were  per- 
formed in  from  two  to  five  min- 
utes, the  longest  time  being 
taken  by  piece  No.  3.  Piece  No. 
4,  having  a  I14  inch  square  hole 
5  inches  long,  was  finished  with 
three  broaches  in  ten  minutes. 
Part  No.  11  was  broached  on  a 
No.  3  machine  at  one  stroke, 
square    and    1%    inch    long.        Part 


The    hole    is    1^4    inch 

No.  12  was  broached  in  six  minutes  with  two  operations  on 
a  No.  3  machine.  The  hole  is  1%  inch  square  and  21^ 
inches  long. 

The  capacity  of  the  No.  4  machine,  shown  in  Fig.  1,  is  a 
3-inch  square  hole  8  inches  long,  or  a  1%-inch  key-way  14 
inches  long.  In  the  cut  this  machine  is  shown  broaching  a 
li-inch  key-way  5  inches  long  in  a  steel  clutch.  The  time 
required  for  this  was  one  minute. 


Fig.  2.    ■Work  Performed  by  the  La  Pointe  Broaching  Machine. 

Stroke.  The  teeth  of  the  broach  come  in  contact  with  the 
work  one  after  the  other,  taking  successively  deeper  cuts  until 
the  key-way  is  finished.  For  such  work  as  square  and  oblong 
holes,  etc.,  a  clearance  hole  as  large  as  possible  has  first  to  be 
drilled.  The  work  is  then  put  on  the  face-plate  and  the  shank 
of  the  broach  pushed  through  the  clearance  hole  of  the  work. 


YOST  ELECTRICALLY-DRIVEN  BENCH  DRILL. 
The  little  drill  press  shown  in  the  cut  is  about  as  neat  an 

arrangement  for  the  purpose  as  could  well  be  imagined.    As 

shown,  the   motor  is  mounted   directly  above   the  spindle  so 

that   the   armature    drives   the 

spindle  itself,  without  the  in- 
termediation    of     gearing     or 

belts.     The  spindle  and  sleeve 

are  absolutely  dust-proof.     The 

thrust   of   the   motor    is   taken 

by  a  ball  bearing,  and  the  shaft 

and  spindle  are  hardened.    The 

feed     is     very     sensitive,     and 

there    is    no    vibration    due    to 

flying     belts     and     unbalanced 

pulleys. 

The  motor  gives  a  variation 

in  speed  from  800  to  3,000  revo- 
lutions per  minute  in  24  steps, 
thus  enabling  the  operator  to 
use  the  proper  rate  for  all 
sizes    of    drills    from    0   to    Vi 

inch.  The  motor  is  of  the 
slow  speed  type,  thoroughly 
ventilated;  it  can  be  brought 
instantly  to  any  speed,  stopped 
or  started,  without  the  incon- 
venience of  shifting  belts  or 
friction  gears.  The  capacity  of 
the  machine  is  for  work  up  to 
10  inches  in  diameter  for  a 
1.4-inch  drill.  The  travel  of  the  spindle  is  2%  inches.  The 
motor  is  arranged  to  be  directly  connected  to  a  1 10-  or  220- volt 
lighting  circuit  by  the  ordinary  lamp  socket.  The  whole 
outfit  can  be  easily  and  quickly  moved  from  one  part  of  the 
shop  to  the  other.  The  machine  is  built  by  the  Faure  Elec- 
trical Works,  of  Ossining.  N.  Y. 


Yost  Bench  DriU. 
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NOVEL  TYPE  OF  GAS  ENGINE. 
The  "Rotor"  gas  engine,  mad^i  by  the  Central  Machine  & 
Metal  Co.,  Moline,  111.,  is  built  on  a  plan  which,  according  to 
its  builders,  gives  it  distinct  advantages  over  the  ordinary  con- 
necting-rod and  crank-driven  engine.  The  machine  shown  in 
the  cut  is  of  the  5-horse-power  size.  The  compactness  of  the 
design  will  be  realized  when  it  is  stated  that  the  base  is  9 
inches  wide  by  19  inches  long,  and  that  the  total  height  of 
the  engine  is  only  11  inches.  The  main  peculiarity  of  the  en- 
gine is  the  method  used  to  convert  the  reciprocating  motion 


The  Rotor  Gas  Engine. 

of  the  piston  into  the  rotary  motion  of  the  shaft.  This  is 
accomplished  by  a  means  that  gives  a  nearly  frictionless  move- 
ment, all  journals  being  of  the  roller  or  ball-beariug  type. 
The  construction  may  be  extended  to  any  desired  number  of 
cylinders,  all  in  compact  horizontal  form.  It  has  no  geared 
parts,  although  it  is  of  the  four-cycle  type.  It  may  be  readily 
reversed.  Its  small  requirements  as  to  floor  space,  and  the 
direct  power  connections,  with  the  tendency  of  the  vibrating 
motion  to  be  always  lengthwise  of  the  engine,  give  the  "Rotor" 
engine  design  decided  advantages  for  boat  and  automobile  use. 
Among  the  other  claims  made  by  the  manufacturers  for  this 
engine  are,  a  gain  due  to  the  directness  with  which  the  power 
is  applied  to  the  shaft,  a  low  fuel  consumption,  a  quick  air 
compression,  and  a  thorough  scavenging  of  the  cylinder.  Pat- 
ents tor  this  engine  have  been  applied  for. 


mechanically  moved  intake  valves.  The  steam  cylinders  are 
12  and  21  inches  in  diameter.  The  air  cylinders  are  11  and  19 
inches  respectively,  with  24-inch  stroke,  designed  for  100 
pounds  terminal  air  pressure  with  125  pounds  steam  pressure. 
The  machine  has  a  piston  displacement  of  9S5  cubic  feet  of 
free  air  per  minute,  when  making  125  turns  per  minute. 

The  frame  of  the  machine  is  strongly  built,  following  the 
approved  lines  of  heavy  Corliss  engines.  The  air  cylin- 
ders are  tied  to  the  steam  cylinders  by  large  tie-rods  above 
and  a  heavy  sole  plate  below,  to  which  latter  all  four  cylinders 
are  fastened,  as  shown.  The  pillow  blocks  have  unusually 
broad  pedestals. 

The  air  cylinders  and  cylinder  heads  are  water-jacketed. 
The  cooling  effect  is  especially  concentrated  around  the  dis- 
charge valves,  which  naturally  sustain  the  heat,  due  to  the 
compression  and  friction,  that  has  not  been  eliminated  by  the 
cylinder  water  jacket  during  the  actual  process  of  compres- 
sion. To  exclude  the  possibility  of  serious  accident  from 
the  water  which  would  enter  the  interior  of  the  cylinder  should 
the  gasket  between  the  cylinder  and  the  head  become  damaged, 
an  outside  water  connection  is  used  for  leading  the  water  be- 
tween the  cylinder  and  the  cylinder  head.  The  steam  valves 
are  balanced  slide  valves,  designed  to  give  the  greatest  pos- 
sible economy.  In  the  machine  shown  the  air  intake  valves 
are  of  the  Corliss  type,  positively  operated. 

The  cross-head,  connecting-rod  ends,  bearings,  etc.,  are  built 
to  agree  with  the  most  advanced  steam  engine  practise.  The 
shaft  and  crank-pins  are  forced  to  their  places,  the  former 
being  keyed  and  the  latter  riveted.  The  crank-pins  are  of 
special  ground  steel,  while  the  crank-shafts  are  made  from 
high  grade  steel  forgings  accurately  turned  and  finished.  The 
connecting-rods  are  of  steel  forgings  finished  all  over,  with 
adjustable  boxes. 

An  intercooler,  separate  from  the  compressor  so  that  it  may 
be  placed  where  convenience  dictates,  is  a  most  important 
feature.  It  is  of  improved  construction,  allowing  the  interior 
to  be  cleaned  readily.  The  tubes  are  made  of  a  composition 
metal  which  does  not  rust  or  become  foul.  It  is  so  constructed 
that  the  tubes  are  free  to  expand  and  contract  without  buck- 
ling and  leaking. 

Each  compressor  built  by  the  Chicago  Pneumatic  Tool  Co. 
undergoes  before  shipment  a  thorough  working  test.     A  spe- 


Frankliu  Air  Compressors,  built  for  the  AJtoona  Shops  of  the  Pennsylv 


FRANKLIN  AIR  COMPRESSORS. 
The  accompanying  half-tone  shows  an  air  compressor  built 
by  the  Chicago  Pneumatic  Tool  Co.,  at  their  compressor  works 
at  Franklin,  Pa.  This  machine  is  one  of  two  installed  in  the 
power  plant  of  the  new  South  Altoona  foundry  of  the  Pennsyl- 
vania R.  R.  The  machine  is  of  the  cross  compound,  two-stage 
air  cylinder  type,  with  separate  intercoolers  tnot  shown),  and 


cial  level  testing  floor  of  15-inch  I-beams  is  provided  for  this 
purpose  in  the  Franklin  plant.  Even  the  largest  compressors 
may  be  tried  out  at  extreme  load  and  maximum  speed.  All 
steam  and  air  cylinders  have  indicator  connections,  and  dia- 
grams are  taken  under  exact  working  conditions.  These  cards 
must  show  an  efficiency  equal  to  the  established  standard  of 
the  plant.    A  capacity  test  is  also  made  to  determine  the  actual 
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volume  of  compressed  air  delivered.  Records  of  these  tests 
are  carefully  filed  and  are  always  available  for  reference.  A 
complete  equipment  of  jigs  and  fixtures  is  provided  for  manu- 
facturing these  compressors,  insuring  absolute  interchange- 
ability,  so  that  duplicate  parts,  whenever  needed,  may  be  sent 
for  with  full  confidence  that  they  will  fit  in  their  place. 

The  Chicago  Pneumatic  Tool  Co.  manufactures  these  Frank- 
lin air  compressors  in  more  than  100  sizes  and  styles,  ranging 


Robertson  UriU  Press  with  Universal  Table. 

in  capacity  from  30  to  5,000  cubic  feet  of  free  air  per  minute 
displacement,  and  suitable  for  a  wide  range  of  uses  in  addi- 
tion to  the  operation  of  pneumatic  shop  appliances.  Full  in- 
formation may  be  obtained  from  the  company's  offices  in  Chi- 
cago or  New  York,  or  from  its  branch  offices  in  other  cities. 


NO.  21  ROBERTSON  UNIVERSAL  DRILL  PRESS. 

One  of  the  important  features  of  the  drill  press  manufac- 
tured by  the  Robertson  Mfg.  Co.,  Buffalo,  N.  Y.,  is  the  uni- 
versal adjustment  given  to  the  drill  table.  As  may  be  seen  in 
the  cut,  the  table  can  be  rotated  about  a  horizontal  axis,  thus 
making  it  possible  to  drill  a  hole  at  any  angle  with  the  sur- 
face by  which  the  work  is  fastened  down.  The  value  of  this 
feature  has  been  demonstrated  continuously  in  the  plant  of 
the  builders  in  the  past  few  years.  It  was  originally  designed 
to  perform  certain  operations  in  their  product,  and  proved 
to  be  such  a  success  that  they  have  decided  to  build  a  com- 
plete line  of  drill  presses  with  this  feature.  Their  long  expe- 
rience with  it  enables  them  to  present  it  in  practical  form. 

The  knee  is  raised  by  a  crank  fitted  to  a  steel  shaft,  with  a 
pinion  milled  from  the  solid,  meshing  with  a  rack  on  the  col- 
umn. The  rack  is  also  of  steel,  with  cut  teeth.  The  universal 
joint  for  the  work  table  is  so  designed  as  to  give  a  rigid  sup- 
port to  the  table,  with  provision  for  drawing  all  bearings 
tightly  together  with  the  clamp  screws  shown.  A  lock  bolt  is 
provided  for  setting  the  table  accurately  in  45  and  90  degree 
positions.  The  spindle  is  of  special  high  carbon  steel,  care- 
fully fitted,  with  the  thrust  taken  by  fiber  collars.  The  hole 
is  a  No.  3  Morse  taper.  The  column  is  heavy  and  secured  to 
the  base  by  a  clamping  bolt.  The  base  is  provided  with  T- 
slots  for  clamping  heavy  work. 


The  machine  may  be  provided  in  any  of  the  following 
forms:  With  universal  table  or  solid  knee;  with  lever  feed; 
with  wheel  and  lever  feed  and  quick  return;  wheel  and  lever 
feed,  quick  return,  power  feed,  and  automatic  stop;  it  may 
also  be  furnished  with  or  without  back  gears  as  desired.  The 
bevel  gears  are  planed  from  the  solid  metal  and  are  provided 
with  guards.  The  machine  shown  will  drill  to  the  center  of 
a  42-inch  circle. 


1907  MODEL  HENRY  &  WRIGHT  DRILL  PRESS. 

The  ingenious  sensitive  drill  press  invented  by  Mr.  Chas.  D. 
Rice,  and  built  by  the  Henry  &  Wright  Mfg.  Co.  of  Hartford. 
Conn.,  was  described  in  the  November.  1904,  issue  of  Machix- 
EBT.  As  will  be  remembered,  a  number  of  novel  ideas  were 
incorporated  in  the  design  of  this  machine.  Four  speeds,  tor 
instance,  are  obtained  from  two-step  pulleys.  The  machine  is 
equipped  with  ball-bearings  throughout,  even  for  the  loose 
pulley;  a  roller  key  arrangement  is  used  to  transmit  the 
rotary  motion  from  the  spindle  pulley  to  the  spindle;  and  this 
pulley  is  supported  entirely  independently  of  the  spindle,  on 
ball  bearings.  The  result  of  these  various  refinements  is  a 
machine  as  sensitive  as  the  smallest,  and  yet  able  to  drive 
with  ease  a  %-inch  drill  with  unusually  small  belts. 

In  the  new  model  machine,  of  which  an  example  is  shown 
below,  further  improvements  have  been  introduced  to 
increase  the  efficiency  of  the  drive  and  the  handiness  of 
operation.  An  entirely  new  spindle  pulley  construction  has 
been  used,  which  insures  perfect  alignment  and  confines  the 
wear  to  the  ball  cases  and  the  cones  alone.  When  this  spin- 
dle pulley  is  assembled  with  the  driving  blocks,  ball  cases, 
cones  and  balls,  it  may  be  handled  as  a  complete  unit,  and 
may  be  placed  in  position  in  the  frame,  or  removed  at  will  by 
adjusting  two  screws  in  the  bearing,  provided  for  that  pur- 
pose. The  pillars  in  the  new  model  have  been  enlarged,  and 
are  tapered  from  the  top  to  the  base  to  allow  the  use  of  a 
heavier  weight  for  the  quick  return.  The  new  shipper  shown 
brings  the  handle  to  the  nearest  practicable  point  for  the  oper- 
ator; the  long  multiple  spindle  drills  are  furnished  with 
handles  on  both  sides  of  the  machine.     By  referring  to  the 


Henry  &  Wright  Ball-bearingr  Multiple  Spindle  DriU. 

previous  description,  above  referred  to.  it  will  be  noted  that 
one  of  the  idlers  is  raised  or  lowered  to  shift  the  belt  from 
one  step  to  the  other  on  the  spindle  pulley.  In  the  new  design 
this  change  is  made  by  a  bayonet  catch,  instead  of  by  the 
thumb-screw  formerly  used.  The  weight  of  the  castings 
throughout  the  machine  has  been  increased  to  give  greater 
rigidity,  and  all  the  spindles  are  furnished  with  1%-inch  noses 
to  give  greater  strength  to  spindle  when  large  drills  are  used. 
The  new  model  is  made  with  from  one  to  eight  spindles,  "»nd 
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of  from'7  to  15  inches  overhang,  so  as  to  drill,  it  desired,  to  the 
center  of  a  30-inch  circle.  In  the  eight-spindle  machine,  as 
shown  in  the  cut,  the  base  is  made  in  box  form,  to  give  the 
greater  rigidity  required  in  a  machine  of  this  character.  Two 
tables  are  also  provided,  each  with  a  heavy  telescopic  raising 
screw.  This  duplication  of  tables  and  raising  screws  allows 
the  operator  to  work  to  advantage  with  oblong  jigs.  One  of 
the  tables  may  he  raised  to  the  proper  height  to  support  the 
jig  when  it  is  laid  on  its  side,  while  the  others  may  be  adjusted 
to  drill  into  the  jig  from  the  end.  This  machine  also  is 
provided  with  a  separate  tight  and  loose  pulley  for  each  of 
the  spindles,  so  that  eight  speeds  may  be  obtained,  each  suit- 
able for  the  work  it  has  to  do.  A  small  two-piece  pulley  may 
be  clamped  to  the  rear  shaft,  to  give  the  proper  speed  for 
tapping. 


INDUSTRIAL  NOTES  FROM  EUROPE. 


THE  •WING  STEAM-TURBINE-DRIVEN  FAN. 

Mr.  L.  J.  Wing,  president  of  the  L.  J.  Wing  Mfg.  Co.  of 
90  West  St.,  New  York  City,  who  is  said  to  be  the  original 
inventor  of  the  disk  fan,  has  recently  developed  a  novel  com- 
bination of  disk  fan  and  steam  turbine  which  is  adaptable  for 
a  number  of  uses. 

The  construction,  as  may  be  imagined,  is  extremely  simple. 
A  rim  is  carried  around  the  ends  of  the  blades  of  a  suitably 
designed  disk  fan,  tying  them  together  and  being  supported 
by  them.  To  this  rim  is  fastened  a  set  of  carefully  designed 
turbine  buckets,  against  which  jets  of  steam  are  directed  from 
two  or  more  suitably  disposed  nozzles.  There  is  but  one  rotat- 
ing shaft,  and  practically  but  one  rotating  member,  the  tur- 
bine, buckets,  rim,  fan  and  its  shaft  all  revolving  as  one 
piece  in  double  ball-bearings. 

The  design  of  the  nozzles,  buckets  and  fan,  has  been  the 
subject  of  careful  study  and  experiment,  and  a  high  degree 
of  efficiency  has  been  attained.  The  simplicity  of  the  arrange- 
ment will  be  at  once  appreciated  when  a  fan  of  this  kind  is 
compared  with  one  of  the  same  capacity  driven  by  a  steam 
engine,  mounted  in  a  suitable  housing  and  supported  on  the 
required  foundations.  No  exhaust  piping  is  required,  since 
the  steam  after  imparting  its  energy  to  the  wheel  passes  along 
with  the  delivered  air.  The  only  attention  or  care  required  is 
the  lubrication  of  the  ball  bearings,  once  a  month  or  there- 
abouts, with  vaseline  or  other  suitable  compound. 

A  use  for  which  this  outfit  is  especially  adapted  is  in  pro- 
ducing forced  draft  for  boilers.  For  this  work  it  is  usually 
set  into  the  side  or  rear  wall  of  the  boiler  just  below  the 
grates.  Such  an  arrangement  has  all  the  advantages  of  sim- 
plicity, low  first  cost,  and  ease  of  maintenance. 


A  TIME  AND  COST  COMPUTER. 
At  the  Railway  Master  Mechanics'  Convention  at  Atlantic 
City,  the  BuUard  Machine  Tool  Co.  distributed  to  the  members 
an  ingenious  and  very  useful  souvenir  in  the  form  of  a  time 
and  cost  computer.  This  is  a  circular  slide  rule,  designed  by 
Mr.  William  Cox,  of  New  York,  who  has  had  considerable  ex- 
perience in  this  line.  It  consists  of  cardboard  sectors  which 
may  be  revolved  about  a  central  pivot  to  bring  the  various 
graduations  on  the  peripheries  in  line  with  each  other.  By 
following  the  directions  given,  various  problems  relating  to 
time  and  cost  may  be  solved,  such  as  the  following:  To  find 
the  time  required  for  turning  or  boring  when  the  cutting 
speed,  feed,  diameter  of  work  and  length  of  cut  are  known; 
to  find  the  approximate  time  required  for  facing  when  the 
diameter,  length  of  cut,  cutting  speed  and  teed  are  known;  to 
find  suitable  cutting  speed  and  feed  when  the  dimensions  of 
the  piece  are  known,  and  the  time  required  has  been  fixed. 
To  find  the  cost  when  the  rate  per  hour  and  time  to  do  the 
work  are  known.  The  instrument  and  the  directions  are 
enclosed  in  a  handsome  leather  case  which  fits  the  pocket. 
*  *  * 
Eggs  are  ordinarily  regarded  as  very  fragile,  but  propor- 
tionately to  its  weight  an  egg  shell  is  very  strong.  The  "egg 
test"  so  much  used  in  trying  elevator  safety  stops  is,  therefore, 
deceiving.  An  egg  may  not  break  when  subjected  to  the  stop- 
ping test  in  an  elevator  with  an  impact  that  would  be  disas- 
trous to  a  human  being,  and  which,  in  fact,  might  break  nearly 
every  bone  in  his  body. 


BRITISH  TRADE  TOPICS. 
The  trend  of  British  industrial  development  is  still  upward. 
Considerable  efforts  have  been  made  during  the  last  few  years 
to  have  the  fiscal  system  of  the  country— practically  universal 
free  trade— altered  in  such  manner  as  to  have  a  protective 
effect  on  certain  industries;  hut  these  efforts  have  shown  but 
little  practical  result.  The  current  Board  of  Trade  returns 
indicate  such  an  enormous  volume  of  trade  that  hesitation  is 
naturally  shown  to  interference  with  methods  so  remarkably 
successful.  For  instance,  the  imports  into  Great  Britain  dur- 
ing the  month  of  April  represent  a  total  value  of  $283,930,485, 
an  increase  of  $48,633,935  over  the  figures  for  the  correspond- 
ing period  in  last  year,  and  the  exports  were  valued  at 
$172,084,330,  and  are  $36,922,800  in  advance  of  the  total  for 
April,  1906.  For  the  first  four  months  of  the  present  year 
the  imports  were  valued  at  $1,139,805,460,  an  improvement 
of  $133,419,270,  and  the  exports  for  the  same  term  with  a  total 
of  $681,419,260  were  $90,272,250  ahead  of  last  year's  corres- 
ponding returns.  The  manufacture  of  iron  and  steel  stood  at 
$20,493,155,  an  increase  during  the  month  under  considera- 
tion of  $5,121,515.  Machinery  comes  fourth  among  the  classi- 
fied exports  with  $13,096,010,  an  increase  of  $2,330,915.  Textile 
machinery  was  imported  to  the  value  of  $90,470  during  the 
month.  This  was  nearly  $50,000  in  advance  of  the  same 
period  last  year.  The  exports  of  this  class  of  machinery 
during  April  were  $3,142,465,  as  against  $2,639,640  in  the  cor- 
responding portion  of  1906. 

A  specific  instance  of  the  effect  of  free  trade  is  in  evidence 
in  the  case  of  the  silk  and  felt  hat  industry,  which  is  enjoy- 
ing a  period  of  unexampled  prosperity  due  to  the  manu- 
facturers obtaining  their  raw  material  distinctly  cheaper  than 
any  of  their  competitors.  This  activity  is,  of  course,  reflected 
to  "some  degree  on  the  machinists,  catering  specially  to  this 

industry. 

The  Shipbuilding  Industry. 

Prices  of  materials  for  engineering  industries  remain  \ery 
stiff.  All  British  brands  of  pig  iron  are  in  great  demand  both 
on  home  and  export  account.  Shipbuilding  on  the  northeast 
coast  and  the  Clyde  has  received  an  impetus  during  the  last 
month  or  so  in  the  way  of  additional  orders,  though  conditions 
were  not  at  all  unfavorable  previously.  Messrs.  Yarrow  & 
Co.,  Ltd.,  the  well-known  torpedo-boat  builders,  who  are  re- 
moving from  the  Thames  to  escape  the  unfavorable  local  con- 
ditions, are  having  new  works  erected  at  Glasgow  by  Sir 
Wm  Arrol  &  Co.  The  present  portion  now  under  erection 
has  a  length  of  248  feet,  and  three  bays  of  an  aggregate  width 
of  153  feet.  The  boiler  shop  is  303  feet  long  with  three  bays 
totaling  153  feet  wide.  Adjoining,  the  same  builders  are  put- 
ting up  workshops  for  the  Coventry  Ordnance  Works,  Ltd. 
Both  have  a  length  of  675  feet  and  a  total  width  of  134 
feet,  the  height  being  63  feet.  Considerable  interest  is  being 
evinced  in  the  manufacture  of  motor  boats,  which  are  now 
built  for  quite  a  variety  of  commercial  inland  and  coasting 
services,  in  addition  to  the  pleasure  types  of  craft,  which  were 
at  first  mostly  considered. 

Federations  and  Unions. 

Federation  of  kindred  groups  of  trade,  is  becoming  increas- 
ingly in  evidence  on  the  part  of  both  employers  and  work- 
men. The  latest  instance  is  in  the  case  of  the  operative  iron 
and  brass  founders,  where  a  number  of  sectional  trade  unions 
have  arrived  at  a  common  understanding,  and  are  formulat- 
ing governing  regulations.  These  societies  include  molding 
machine  hands,  brass  founders,  coremakers,  etc.,  as  well  as 
the  orthodox  iron  molders.  On  the  northeast  coast  discus- 
sion is  proceeding  as  to  the  organization  of  the  plating  squads 
employed  in  the  steel  shipbuilding  trade.  It  is  claimed  by 
the  employers  that  the  basis  of  demarkation  of  work  among 
the  men  is  out  of  touch  with  modern  requirements,  and  gives 
an  advantage  to  other  competing  districts,  which  work  under 
more  flexible  conditions. 

In  the  automobile  industry  steps  are  being  taken  to  stand- 
ardize specifications  of  material  and  generally  used  details, 
and  to  lay  down  a  common  basis  on  many  poi^'s  which,  more 
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or  less  loosely  defined,  militate  against  cheap  production. 
Considerable  attention  is  also  being  given  to  the  training 
of  junior  aspirants  to  membership  of  the  institution  specially 
concerned  with  this  branch  of  engineering,  special  facilities 
being  provided  for  this  purpose. 

Building  and  Civil  Engineering. 

The  recent  Building  Trades  Exhibition  at  Olympia,  London, 
was  very  successful  and  demonstrated  the  increasing  interde- 
pendence of  the  building  and  engineering  trades.  Methods 
used  in  British  building  practice  are  being  considerably  in- 
fluenced by  American  ideas  of  preparing  concrete,  asphalt, 
etc.,  by  machinery,  which  is  obtaining  an  increasing  hold. 

An  indirect  result  of  the  carrying  out  by  British  contractors 
in  Egypt  of  important  civil  engineering  works,  is  the  train- 
ing thereby  afforded  to  large  numbers  of  natives.  The  bulk 
of  the  labor  employed  has  been  local,  and  it  has  been  found 
that  under  the  supervision  of  British  instructors  and  foremen 
the  natives  have  done  very  creditable  work.  This  feature 
has  been  specially  marked  in  the  case  of  the  erection  of  steel 
structures. 

Gas  Engines. 

On  behalf  of  the  Institute  of  Mechanical  Engineers,  Prof. 
Burstall,  of  Birmingham  University,  is  conducting  a  series 
of  tests  and  experiments  on  the  thermal  efficiency  of  gas  en- 
gines. It  is  understood  that  some  remarkable  results  have 
been  obtained,  and  the  publication  of  the  general  conclusions 
arrived  at,  in  a  special  report  to  the  Institute,  is  anticipated 
with  considerable  interest  by  gas  engine  builders  and  engi- 
neers generally.  Gas  engines,  in  what  were  not  long  ago  con- 
sidered as  unwieldy  sizes  and  powers,  are  coming  into  in- 
creasing use.  Their  employment  varies  from  blast  furnace  and 
steel  works  duty  to  the  running  of  cotton  mills  and  vessels 
for  inland  traffic.  Several  concerns  which  build  large  steam 
engines,  turbines,  etc.,  now  manufacture  gas  engines  also. 
Among  these  may  be  mentioned  Mather  &  Piatt,  Ltd..  and 
the  British  Westinghouse  Co.,  Manchester.  Messrs.  Beardmore 
&  Co.,  Ltd.,  Glasgow,  also  build  large  gas  engines  to  work 
with  blast  furnace  gases. 

Shop  Topics— Machine  Tools. 
Machine  men — those  working  drills,  planers,  milling  and 
gear  cutting,  and  grinding  machines,  etc. — are  becoming  better 
recognized  in  this  country  than  formerly.  To  obtain  really 
good  results  from  modern  machines,  on  a  profitable  inter- 
changeable basis,  requires  in  many  instances  hi.gh  skill,  and 
in  others  such  consistent  carefulness  and  application,  that 
employers  find  it  expedient  more  frankly  to  appreciate — in 
the  direction  of  the  pay  box — such  services;  while  the  easily 
identified  types  of  skilled  engineer  journeymen  find  their 
work  and  that  of  the  machine  men  more  closely  merged  than 
ever  before.  When  advertising,  too.  much  has  sometimes 
been  made  of  the  "automatic"  characteristics  of  their  machines 
by  builders,  with  the  result  that  neither  the  tools  nor  the 
men  manipulating  them  have  received  their  due  meed  of 
respect.  Though  machine  tools  to  a  very  considerably  value 
have  during  the  last  number  of  years  been  imported  from 
America  by  Great  Britain,  the  reciprocal  process  has  been 
on  a  comparatively  small  scale,  though  on  the  Pacific  coast 
the  heavier  British  tools  appear  more  in  evidence  than  in 
other  sections  of  the  United  States.  This  state  of  things  is 
probably  due,  to  a  great  extent,  to  the  hea\-y  duties  exacted  on 
machinery  entering  the  United  States.  There  are  signs,  how- 
ever, of  some  little  change  of  attitude,  as  we  have  heard  dur- 
ing the  last  year  or  two  of  a  very  fair  number  of  British  tools 
being  sold  on  American  account.  There  is  little  doubt  that 
the  duties  tend  to  establish  a  greater  degree  of  insularity  on 
the  part  of  Americans  than  even  the  Britishers  have  in  the 
past  been  credited — or  charged — with.  Over  here  machine 
tools  of  British,  American,  and  Continental  origin  work  cheek 
by  jowl,  and  a  broader  and  less  partial  estimate  of  their  rela- 
tive merits  can  be  made  than  in  perhaps  any  other  country. 
In  conjunction  with  the  above  mentioned  tendency,  the  fact 
must  also  be  taken  into  consideration  that  British  importers 
of  machine  tools  are  increasingly  manufacturing  tools 
on  their  own  account,  either  in  their  own  workshops  or  by 
contracting   with    other   British    shops.     The    manufacture   of 


accessories  of  small  and  medium  dimensions  has  also  greatly 
increased  in  the  last  few  years.  The  introduction  of  high- 
speed steel,  which  after  being  introduced  to  Europe  from 
America  at  the  Paris  Exposition  of  1900,  has  since  mainly 
been  manufactured  here,  has  largely  contributed  to  this  posi- 
tion. High-speed  twist  drills,  in  particular,  are  manufac- 
tured by  a  surprisingly  large  number  of  concerns,  who, 
though  not  much  in  evidence  in  the  technical  press,  contrive 
to  do  a  very  respectable  business.  Though  the  American  out- 
put may  be  larger  than  ever,  it  is  evident  that  transatlantic 
producers  have  missed  this  development.  Several  details  of 
machine  tool  construction  appear  to  be  rapidly  becoming  less 
prominently  identified  with  British  or  American  practise  re- 
spectively. Such  instances  as  lathes  having  fiat  grinding 
surfaces,  or  raised  V-s  on  the  ways  of  the  bed,  gap  lathe 
beds — fixed  or  adjustable — single  or  4-stud  lathe  tool  holders, 
friction-driven  countershafts,  etc.,  which  were  formerly  quite 
distinctive  features,  cannot  now,  in  themselves,  be  taken  to 
indicate  the  origin  of  a  machine  tool.  This  interchange  is 
probably  "all  to  the  good." 

Henry  Pels,  Strand,  London,  has  within  the  last  five  or  six 
j-ears  introduced  a  number  of  punching  and  shearing  ma- 
chines of  Continental  origin  into  this  country.  They  are 
mainly  intended  for  use  on  constructional  steel  work,  and 
vary  from  hand-worked  machines  to  motor-driven  examples  of 
considerable  power.  Their  main  features  are  that  the  fram- 
ing of  all  the  types  is  built  up  of  mild  steel  plates  riveted  to- 
gether, so  that  a  machine  for  any  standard  or  special  duty 
can  be  quickly  made  up  without  the  necessity  of  pattern 
making,  and  that  the  stroke  of  the  tools  is  produced  by  cam 
movements  worked  by  ratchets,  the  movements  being  ex- 
tremely small  but  rapid.  The  hand-worked  machines  cover  a 
surpisingly  large  range  of  work.  In  this  country  Geo.  Rich- 
ards &  Co.,  Ltd.,  Broadheath,  have  largely  identified  them- 
selves with  the  open  side,  or  traveling  tool,  type  of  metal 
planing  machines,  and  have  recently  produced  several  ma- 
chines for  special  applications  of  the  feature.  In  one,  the 
overhanging  arm  carrying  the  tool  box  can  be  inclined  at  an 
angle  for  planing  diagonally.  In  another  the  ordinary  arm 
can  be  removed  and  a  vertical  one  substituted.  We  hope  later 
to  give  some  further  details  and  illustrations  of  these  ma- 
chines. jAilES  VOSE. 

Manchester,  England.  June  1,  1907. 


MISCELLANEOUS  FOREIGN  NOTES. 

AxDREw  Barclay.  Soxs.  &  Co.,  Ltd.,  Kilmarnock,  Scotland, 
builders  of  locomotives  and  railway  motor  cars  of  all  types,  be- 
ing one  of  the  two  leading  firms  in  Scotland  in  this  industry, 
have  recently  completed  considerable  extensions  to  their  works. 

Exposition  of  Safety  Devices  ix  Budapest. — According  to 
Industritidningen  Norden,  there  will  be  held  at  Budapest,  dur- 
ing the  months  of  August,  September  and  October  this  year, 
an  international  exposition  for  safety  devices.  Inquiries  re- 
garding this  exposition  should  be  addressed  to  the  Bureau  of 
the  .Exposition,   Balvamyutca   2,  Budapest,   Hungary. 

Machine  Tool  Outlook  in  Spain. — Consular  reports  from 
Spain  indicate  that  the  demand  for  high-class  American  ma- 
chine tools  is  steadily  increasing  in  that  country.  Although 
there  are  no  exact  statistics,  it  is  likely  that  at  least  $200,000 
worth  of  these  tools  w^ere  exported  to  Spain  from  the  United 
States  during  1906,  The  automobile  industry  is  prosperous 
and  growing  in  Spain,  and  machines  for  automobile  manufac- 
turing are  in  demand. 

Machine  Tools  in  Turkey. — Consul  Ernest  L.  Harris,  of 
Smyrna,  reports  that  lathes,  planers,  drill  presses  and  small 
tools  are  in  demand.  Milling  machines  are  not  so  commonly 
used.  The  British  manufacturers  are  mainly  supplying  the 
trade,  but  there  are  no  reasons  why  American  manufacturers 
should  not  here  have  an  important  opportunity,  because 
American  machine  tools,  whenever  imported  to  the  countryp 
have  given  the  best  satisfaction.  Of  lathes,  the  gap  lathe 
style  is  most  highly  in  favor. 

The  Italian  Tariff. — Italy  probably  has  the  distinction  of 
being,  next  to  the  United  States,  the  most  highly  tariff-pro- 
tected country   in   the   world.     At  the  present  time  there  is. 
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Brown  &  Sharpe  Mfg.  Co. 


PROVIDENCE,  R.  I.,  U.  S.  A. 


Does  it  necessarily  follow  because  you  have  a  large 
stock  of  cutters  to  select  from  that  you  will  find 
the  cutter  best  adapted  to  your  work? 

A   LARGE   VARIETY   OF   STYLES   AND   SIZES 


may  enable  you  to  choose  a 
Cutter  of  the  proper  style  and 
size.  But  do  you  get  the  Cutter 
that  combines  correctness  in 
design  with  the  highest  quahty 
of  material  and  workmanship ; 
in  other  words  the  Right 
Cutter  for  the  job? 


B.  &  S.  Cutters 


ARE  MADE  IN 


/ 


36  Styles         3700  Sizes 

EACH    ONE    OF    A    QUALITY 

that  has  been  proven  to  ad- 
equately meet  the  requirements 
of  the  work  it  is  to  perform. 


Ctitter  List  sent  to  any  address 
up07t  application. 
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according  to  the  Rassegna  Mineraria.  a  movement  on  foot  for 
the  removal  of  the  tariff  on  rolled  iron  plates  and  tubes.  It 
is  likely  that  unless  something  is  done  to  promote  the  trade 
of  Italy  with  foreign  countries  through  the  removal  of  the 
tariff,  at  least  in  certain  respects,  it  will  prove  disastrous  to 
the  industrial  revival  of  the  country.  The  steel  interests  of 
the  country  are.  of  course,  up  in  arms  against  such  a  proposi- 
tion, they  being  the  only  ones  who  benefit  by  the  high  tariff. 

Greenwood  &  Batlet,  Ltd.,  Leeds,  England,  have  recently 
put  on  the  market  an  improved  vertical  mortise  drilling  ma- 
chine. This  machine  is  furnished  either  motor-  or  belt-driven. 
The  table  is  5  feet  long  by  9  inches  wide,  and  has  3  T-grooves. 
The  vertical  adjustment  of  the  spindle  is  13  inches,  and  the 
ma.\imum  distance  from  the  spindle  nose  to  the  top  of  the 
table  is  17%  inches.  The  spindle  speeds  are  70,  100,  and  140 
revolutions  per  minute.  The  drill  is  of  a  particularly  rigid 
construction  and  all  feed  motions  are  arranged  both  for  auto- 
matic and  hand  feed. 

The  Low  Moor  Co..  Ltd.,  Bradford,  England,  have  added  a 
new  small-sized  motor-driven  boring  and  turning  mill  to  their 
line  of  machines.  The  diameter  of  the  table  is  4  feet,  and 
this  is  also  the  limit  of  the  diameter  of  the  work.  The  ma- 
chine is  particularly  intended  for  turning  and  boring  pistons, 
cylinder  covers,  pulleys  and  small  fljTvheels.  The  motor  is 
carried  on  an  extension  of  the  main  frame  at  the  back  and 
has  variations  in  speed  from  300  to  900  revolutions  per  min- 
ute, which,  together  with  the  gearing,  gives  variations  from 
1.25  to  37.0  revolutions  per  minute  to  the  table.  The  machine 
admits  work  3  feet  3  inches  high  under  the  tool-holders. 

Trade  Conditions  in  Italy. — Consul  A.  H.  Michelson,  Turin, 
Italy,  reports  that  the  great  wave  of  industrial  activity  which 
has  swept  over  Italy  during  the  past  five  years  has  made  itself 
particularly  felt  in  the  development  of  the  automobile  indus- 
try, and  that  eleven  new  companies  for  the  manufacture  of 
automobiles  were  founded  in  Turin  during  1906,  and  nine  in 
1905,  there  being  in  all  twenty-three  companies  manufacturing 
automobiles  in  that  city.  The  consul  calls  the  attention  of 
American  manufacturers  who  are  in  a  position  to  place  ma- 
chine tools,  as  well  as  certain  automobile  accessories,  in  the 
Italian  market,  to  the  present  prosperous  conditions  and  the 
industrial  activity  of  Turin. 

The  Present  St.'ite  of  French  Industries. — Consul  Hilary 
S.  Brunot  reports  to  the  Department  of  Commerce  and  Labor 
that  the  past  year  has  been  one  of  continued  prosperity  in 
France.  Factories  of  all  kinds  have  been  working  full  time; 
many  have  been  working  two  shifts,  and  still  have  had  diffi- 
culty in  keeping  pace  with  the  demands.  The  prices  for  raw 
materials  as  well  as  for  manufactured  products  have  in- 
creased. The  automobile  and  bicycle  industries  are  particu- 
larly busy,  and  there  is  a  great  demand  for  special  machinery 
for  the  manufacture  of  motor  cars.  Judging  from  the  consul's 
report,  there  is  at  the  present  time  an  unequaled  opening  in 
Prauce  for  firms  manufacturing  machine  tools  and  small  tools, 
and  particularly  for  those  willing  to  make  automatic  machinery 

to  order. 

*     *     * 

OBITUARY. 

John  A.  Lang,  secretary  and  treasurer  of  the  Williams  Tool 
Co..  Erie.  Pa.,  died  of  valvular  disease  of  the  heart,  May  2S,  at 
his  home  in  that  city.  He  was  born  in  Baltimore,  Md.,  1S56. 
He  had  been  a  resident  of  Erie  for  twenty-two  years,  and  was 
highly  respected  by  friends  and  employes.  The  Williams  Tool 
Co.  was  organized  six  years  ago  by  Mr.  Lang,  R.  T.  McClure, 
T.  W.  Shacklett,  J.  C.  Williams,  and  John  Jordan,  Jr.  Mr. 
Lang  leaves  a  wife  and  three  children. 


ALBERT  P.  SIBLEY. 
Albert  P.  Sibley,  president,  treasurer  and  general  manager 
of  the  Sibley  Machine  Tool  Co..  South  Bend,  Indiana,  died 
May  25.  Mr.  Sibley  was  born  at  Spencer.  Mass..  in  1847,  and 
at  the  age  of  nineteen  entered  the  shops  of  L.  W.  Pond,  Wor- 
cester, Mass.,  as  an  apprentice  at  the  machinist's  trade,  where 
he  worked  until  1873.  While  at  Pond's  he  had  a  contract  for 
making  power   drills,   and   upon   leaving  this   place   he   went 


Albert  P.  Sibley. 

West  with  J.  R.  Mills,  to  start  a  machine  business.  He  located 
at  South  Bend.  Indiana,  where  Mr.  George  O.  Ware  joined 
them  later.  The  firm  eventually  became  Sibley  &  Ware.  Mr. 
Ware  died  April  19  of  this  year,  the  firm  then  becoming  the 
Sibley  Machine  Tool  Co.  Mr.  Sibley  leaves  a  wife  and  three 
children.  His  death  is  deeply  regretted  in  the  town  where  he 
was  one  of  its  leading  citizens.  He  had  built  up  a  substantial 
manufacturing  business,  and  the  product  of  the  company  is 
favorably  known.  The  business  will  be  conducted  without 
interruption. 


JOHN  A.  WALKEB. 

John  A.  Walker,  vice-president  and  treasurer  of  the  Joseph 

Dixon  Crucible  Co.,  died  at  his  home  in  Jersey  City,  on  May 

23,  after  an  illness  of  about  one  month.    Mr.  Walker  was  born 

of  Scotch  parentage  in  New  York,  September  22,  1837.    He  was 


John  A.  Walker. 

educated  in  the  schools  of  Brooklyn,  and  although  prepared 
tor  college,  chose  commercial  life.  He  served  as  a  soldier  in 
the  Civil  War,  and  in  1S67  became  connected  with  the  firm  of 
Joseph  Dixon  &  Co.  In  1868.  when  the  company  was  incor- 
porated, he  was  made  secretary,  and  acted  in  this  capacity, 
and  largely  that  of  manager  as  well,  until  1891,  when  he  was 
elected  vice-president  and  treasurer,  which  position  he  held 
until  the  time  of  his  death.    Mr.  Walker  was  an  energetic  man 
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PROVERB  vs.  MATHEMATICS 

Some  shops  are  run  on  what  we  call  the  Proverb  System;  One 
man  says,  "  I  cannot  afford  to  buy  a  machine  and  have  it  stand  idle 
half  the  time." 

Another  says,  "I  cannot  afford  to  have  a  man  waiting  for  a  machine." 

We  think  the  mathematical,  or  common  sense  system,  is  the  best 
way  to  run  a  shop,  this  system  does  not  concern  itself  with  the  above 
proverbs,  as  much  as  with  the  cost  of  the  work  produced  by  a 
certain  machine. 

One  thing  however  is  mathematically  and  common  sensely  certain ; 
and  that  is,  other  things  being  equal,  a  machine  that  will  do  three 
things  equally  well,  will  stand  idle  two-thirds  less  than  a  machine 
that  will  do  only  one  thing. 


€€ 


THE    LUCAS    ro/  CLEVELAND^ 

PRECISION 


»f 


BORING,  DRILLING 
MILLING  MACHINE 


Is  better  than  ordinary  boring  machines,  because  it  is  stiffer,  more 
accurate,  and  more  easily  adjusted,  and  has  a  greater  range  of  stronger 
feeds,  and  more  driving  power  back  of  it  all ;  it  is  better  than  ordinary 
milling  machines  for  the  same  reasons  ;  it  is  better  than  ordinary  hori- 
zontal drilling  machines  because  it  is  a  PRECISION  machine;  it  is  better 
than  any  individual  machine  because  it  will  perform  three  kinds  of  opera- 
tions on  a  piece  of  work  at  one  setting.     Let  us  tell  you  all  the  details. 

Lucas  Machine  Tool  Co.,  Cleveland,  Ohio,  U.  S.  A. 

for,-itrn  Afents  ■  C   W   Burton,  Griffiths  &  Co.,  London.    Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Turin, 
*        *         ■    Bilbao,  Barcelona.    Schuchardt  &  .Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg. 
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of  business,  and  the  great  development  of  the  graphite  and 
crucible  business  Is  largely  due  to  his  untiring  efforts.  He 
was  also  connected  with  many  other  institutions  of  Jersey 
City  and  New  York  as  director,  or  in  other  official  capacity. 

PERSONAL. 

Howard  X.  Post  has  been  placed  in  charge  of  the  advertis- 
ing department  of  the  Western  Electric  Co.,  Hawthorne,  111. 

H.  J.  Bachmann  has  severed  his  connection  with  the  Alton 
Mfg.  Co.,  New  York,  and  is  now  assistant  superintendent  of 
the"  Manhattan  Screw  and  Stamping  Works,  New  York. 

W.  S.  Grafiam  has  resigned  his  position  as  superintendent 
of  shops  of  the  Thomas  S.  Clarkson  Memorial  School  of  Tech- 
nology Potsdam,  N.  Y.,  having  been  appointed  to  the  position 
of  director  of  the  School  of  Manual  Arts  and  Applied  Sciences, 
Howard  University.  Washington,  D.  C. 

FEESH  PROM  THE  PRESS. 

^d   also' tor'^uttliig   spirals   on    a   fll'^^Xe^  srirS^gears'' bevel 
lished  by  the  Horseless  Age,  9  Murray   Street.  New  lork.     Price. 

of  lubrication  in  automobile  operation  is  treated  in  tbe/hird  chapter, 
motor  vehicles.  _,    rroifni-ri 

•^^™?I^p?»e?^^rT.n^c^.^^l^^1^^uS''■^SiSd  ^/  ^e^?i^n 

Th?s  worL^^chle?vl?interest  wThel^^^^^^^^^^  blacksmith      It  treats 

«  &?ii^iMia?iiSrH^ 

?b3£%sfeVcSrii/L^ir?o'b?Mr^« 

ceipts   and  formulafe. 

NEW  TRADE  LITERATURE. 

UN'ivERSiTT  OF  ILLINOIS,  Urbana,  111.  Pamphlet  containing  informa- 
tion relattaa  10  courses  in  railway  engmeering  and  admmistration. 

AMFRiCAV    Glyco    Metal    CO..    CMcago.    111.     Samples    of    "Glyco 
mactoerrbeartags°and  "Glyco"  ^^^^^^S  .■S"^^,^  T^'nulr'v^flo?''  °' 
the  same  design  as  those  described  m  Machinery,  January,  r»"i- 

RrrKFYF  En-gixe  Co  Salem.  O.  Booklet  entitled  The  A  B  C  of 
Pine  Prhithi-  describing  some  of  the  good  pomts  of  the  Buckeye  elec- 
fricbm^pHSml  machine  and  including  a  partial  list  of  users. 

BAN-TIM  Anti-Friction-  Co..  Bantam,  Conn.  No.  1  of  the  "Baiitam 
VntiFrfction  Booster  •■  This  is  an  experiment  in  "yellow  journalism ' 
by  WS?  Rogers,  the  president,  to  advertise  Bantam  anti-friction  bear 

""  WtRREN  Bros   Co  .  m  Federal  St.,  Boston.  Mass.     Catalogue  ot  War 


ren    slushmg    compomia   tor    p.o>e..u^^  ^^.j^....^  -^^^^^^^  ^^^^    ^^ 
sSTelt  or 'fr'Sst^  'iT  if  SV  Removed  with  waste  and  kerosene 

PRATT  &  WHITNEY  Co..  Hartford,  Conn.  Catalogue  of  Small  too  s 
nnrt  ^Mndard  ga^es,  listing  taps  and  dies,  die-stock  sets  for  bolt 
ond  DiSe  ttreadfe-  milling  cutters,  slitting  saws.  Renshaw  ratchet 
d^iUs*^  lithe  tooK°  twist  drills,  boiler  punches,  reamers,  taper  pms, 
measuring  machines,  thread  gages,  etc. 

CHIC  Jo  Pneumatic  Tool  Co..  Chicago.  111.  Catalogue  of  Chicago 
.■ri»r,t"  rock  drils  and  kindred  appliances.  The  hook  is  printed  in 
oSor^  and  conta  ns  06  pages  of  matter  on  rock  drills^  Descriptive 
colors  a."^". 'T,"rtoH  of  the  Franklin  air  compressors.  Copies  may  be 
rta\nedVom"tt''chicIgo  offlce.'^o?  by  addreLmg  the  New  Tork  office 

**  ®^  "p^!5,s®  &  Curtis  Co..  .<!  Garden  St.,  Bridgeport,  Conn.  Cata- 
1o.,T,e  of  nfne-cuttin-  and  threading  machmery,  illustrating  the  Forbes 
logue  of  pipe  cutting  aim  .  ^  '^^j^g  attachment  for  lathes,  pipe 
rnnl'^holdef  etc  ^The  catalogue  also' contains  a  table  of.  equalizing 
Pipes    giving  the  number  and  size  ot  branches  that  mam  pipes  1  Inch 

*°Gl?sCHMinT  THrR^^T'o".!'o,^^Vest  St.,  New  York  City.     Pamphlet 
GOLDSCHMIDT  J"  ";,,k    molds    for    welding    locomotive    frames    by    the 

Thermit  process  ""usto  tools  required,  list  of  appliances,  direc- 
1  hermit    process,      i^isl  ^^^^^  ^^^      ^^^      q^^  p^^^ 

deTo'ted  to  deSing  how^'the'rhermit  process  can  be  applied  to  repair 
work  other  than  locomotive  frames.  „,    ^  , 

T^rRNHAM  WiiiivMS  &  CO..  Philadelphia,  Pa.  Record  No  61,  being 
a  ?ep^-^t  of  r  paper'by   Lawford  H.  Fry   of  an   article.  "The   Steam 


Locomotive  of  the  Future."  published  m  C..8siei  s  Mam'-'>J^  wn^tl 
pamphlet  is  one  of  a  scries  issued  by  the  Baldwin  Locomotive  Works 
containmg  locomotive  data  and  records  of  locomotives  built  by  the 
company,  giving  general  dimensions  and  other  data. 

Onward  Co..  successor  to  Elijah  T.  Harris.  531-54.5  West  15th  St., 
Chicago,  is  manufacturing  a  new  line  of  steel  wrenches  which  are 
light,"  strong,  and  "unbreakable."  It  is  claimed  that  they  are  so 
hard  that  they  will  cut  glass,  and  will  not  spring  nor  wear  appr^ 
ciablv  with  long  use.  The  otBcers  of  the  company  are:  E.  T.  Hams, 
president ;  A.  S.  Reed,  vice-president,  and  F.  A.  Stephani,  secretary. 

The  Bobbins  &  Myers  Co.,  Springfield.  Ohio.  Information  book. 
"The  Standard  Motors,  No.  56,"  being  descriptive  of  the  line  ol  direct- 
current  motors  built  by  the  company  and  containmg  illustrations  or 
application  to  all  sorts  of  duty,  such  as  Imotype  macBmes.  sign  Uasn- 
ers  printing  presses,  stamp-cancelling  machines,  monotype  castmg 
machines,  drill  presses,  freight  elevators,  drill  grinders,  pumps,  fans, 
etc. 

LoEW  Mfg.  Co.,  Cleveland,  Ohio.  Catalogue  of  the  Loew-Tictor 
hand-power  pipe  machine.  Loew-Victor  power  pipe  machine  ana  tne 
Loew  improved  power  pipe  machine.  These  machines  run  m  weight 
from  333  pounds  crated  to  2,550  pounds  crated.  The  power  sizes  are 
built  with  motor  drive  when  so  ordered.  All  machines  are  equipped 
with  the  Loew-Victor  die  head,  which  is  of  the  adjustab.e  type,  the 
dies  being  engaged  m  a  scroll  on  the  back  of  the  die-plate. 

The  Swedish  Chamber  of  Commerce  ui  New  York  has  recently 
been  mcorporated  and  has  its  office  located  at  the  Produce  Exchange 
Annex  New  York  Citv.  The  chamber  is  intended  to  promote  the 
direct 'trade  intercourse  between  Sweden  and  the  Lnited  States,  and 
all  inquiries  regarding  Swedish  export  trade  will  receive  attention 
One  of  the  aims  of  the  chamber  will  also  be  to  further  the  movement 
for  the  establishment  of  a  direct  steamship  Ime  between  some  Swedish 
port  and  New  York.  The  general  manager  of  the  chamber  is  Mr. 
E.  A.   Lindblom. 

The  Diamond  Chain  and  Mfg.  Co.,  240  W.  Georgia  St.,  Indian- 
apolis. Ind..  has  issued  an  instructive  treatise  on  power  chams  and 
sprockets.  In  addition  to  listing  its  complete  Ime  of  machmery  chams, 
it  gives  much  information  on  the  manufacture  and  use  of  chams.  ine 
chapter  on  power  transmission  explains  the  advantages  of  chain  gear- 
ing, and  makes  comparison  with  beltmg,  bevel  gears,  etc.  It  gives  in- 
structions and  tables  of  sprocket  dimensions  which  enable  any  manu- 
facturer to  cut  the  sprockets  in  his  own  shops  or  test  the  accuracy  or 
sprockets  bought  outside.  The  chapter  on  care  of  chams  mcludes  good 
practical  hmts  which  should  help  any  user  to  get  the  most  and  best 
service   from  his   chains. 

AMERICAN  Locomotive  Co.,  Ill  Broadway,  New  York,  has  recently 
issued  a  pamphlet  illustratmg  and  describing  different  designs  or 
eight-wheel  or  American  type  passenger  locomotives,  ihis  is  tne 
eighth  of  the  series  of  pamphlets  issued  by  the  company  to  coyer  its 
various  standard  tvpes  of  locomotives.  This  issue  contains  illustra- 
tions of  twentv-flve  diflEerent  designs  of  eight-wheel  type  engmes.  tue 
principal  dimensions  of  each  design  being  given  on  the  pages  opposite 
the  illustrations.  This  pamphlet,  m  common  with  the  preceding  ones 
constitutes  a  valuable  record  of  the  production  of  the  company,  and 
should  be  prized  by  anyone  interested  in  locomotive  design,  construc- 
tion and  operation. 

MANUFACTURERS'  NOTES. 

Philadelphia  Gear  Works.  Inc.  Philadelphia.  Pa.,  announces  that 
it  will  remove  to  a  more  central  location,  some  time  m  the  summer 
The  exact  location  is  not  definitely  decided  on  at  present,  but  will  6e 

announced  later.  .      ,  ^  -   *     -.„ 

Dayton  Machine  &  Tool  Works,  Dayton,  Ohio,  has  moved  mto  its 
new  factorv,  which  has  four  times  the  floor  space  of  the  old  estab- 
lishment. "The  soneem  now  hopes  to  be  in  position  to  fill  all  demands 
for  its  grinders.  .„.       ,.  i.       j  »,,    ■n-i^ 

Cl-tier-Hammer  Mfg.  Co.,  Milwaukee,  Wis.,  has  purchased  the  Wirt 
Electric  Co  of  Philadelphia.  The  manufacture  ot  Wirt  apparatus  will 
be  eontmued  and.  pending  the  issue  of  a  new  Cutler-Hammer  catalogue, 
the  current  Wirt  catalogue  should  be  used  by  customers. 

The  Skinnek  Chuck  Co..  New  Britain.  Conn.,  announces  that, 
because  of  the  increase  m  cost  of  labor  and  material,  it  has  been  found 
necessary  to  withdraw  all  previous  quotations  of  prices  and  discount 
lists  on  "chucks.  , 

The  N.  p.  Bowsher  Co.,  South  Bend.  Ind.,  maker  of  Bowsher  bal- 
ancing wavs.  etc..  states  that  the  Sample  St.  car  line  has  been  extended 
^  that  cars  now  run  by  its  factory,  thus  makmg  it  much  more  con- 
venient for  customers  and  traveling  men  to  visit  the  shop. 

RiDGWAY  Dynamo  &  Engine  Co..  Ridgway.  Pa.,  at  a  recent  annual 
meeting  of  the  directors  and  stockholders  reorganized  the  sales  depart- 
ment Mr  H  A  Otterson.  formerly  assistant  supermtendent,  was 
made  safes  "manager,  with  Mr.  R.  C.  Eccleston  assistant. 

TosEPH  Dixon  Crucible  Co..  Jersey  City.  N.  .T..  at  a  special  meeting 
of  its  directors  held  Mav  31.  elected  George  T.  Smith  vice-president, 
and'oeorge  K^Long  treasurer  -Place  of  John  A.  Walker,  the  former 
vice-president  and  treasurer,  who  died  May  23.  Harry  Daily  was 
elected  director  and  secretary.  ...         ■  *•       „» 

The  twelfth  annual  convention  of  the  I'}t<=™ational  .\ssociation  of 
Miinicioal  Electricians  will  be  held  at  Norfolk.  Va.,  August  i.  8  arid  J, 
10^7  to  th^eCltv  Hall.  Papers  of  mterest  to  municipal  electricians 
will  behead  Further  information  may  be  obtamed  from  the  secretary. 
Frank  P.  Foster,  Commg.  N.  Y. 

Pittsburg  Automatic  Tool  &  Vise  Co..  Pittsburg.  Pa.,  reports  that 
it  has  secured  some  large  orders  and  contracts  from  leadmg  railways 
,s  the  result  of  its  recent  exhibition  at  the  Atlantic  City  conventions 
Sf  the  American  Railway  Master  Mechanics'  and  Master  Car  Builders' 

"''''S'',nrwtY^' Dynamo  &  Engine  Co.,  Ridgway.  Pa.,  builder  of  the 
McEw??  en-toe  and  the  Thompson-Ryan  d.vnamo,  has  appointed  Sam- 
npl  W  Ha?^Sons  302  Farmers'  Bank  Building,  as  its  Pittsburg  sales 
a-enTs  The  teTrftorv  assigned  to  this  office  is  the  Pittsburg  district, 
southeastern  Ohio  and  northern  West  "S  irginia. 

Northern  Engineering  Works.  26  Chene  St..  Detroit.  Mich.,  has 
recen?I^?  shtoped  to  the  Denver  &  Rio  Grande  R.  R.  Co.  a_  second 
thre^motor  electric  traveltog  15-ton  Northern  crane  of  special  con- 
stru^tton  for  use  in  ?he  roundhouse  of  that  company.  The  crane 
uses    aUemattog-current    equipment,    and    is    designed    to    run    on    an 

"^s'lEfEY  mIch.ne'tool  CO..  S'outh  Bcud.  Indiana,  will  conttoue  under 

*" WF^fTFRN  Electric  Co..  Chicago,  has  established  a  supply  store  at 
rfa«£ter£;>^^e  Cen^tral  of  -orgia  R^  R.,  ^only^a^tew^m.nut^^ 

'■""'  I  nf  fin  000  souare  feet!  and  is  peculiarTy  well  adapted  to  the 
llm  ^i^d^'economl^al  handling  of  heav^y  stock  which  is  to  be  earned. 
rapiu  .uiu  j^^  .      ,„„_„„„-  nf  Hie  new  organization. 


rnnid  and  economical   uaiiuiiiij.  ^.^  „v., ...    ^...,^..    ...._.,_-- 

M?.  O.  D    Street  is  the  manager  of  the  new  organization. 


.CHINERY,  August,   (907. 
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Snyder  Celebrated  Upright  Drills 

Are  thoroughly  well  made,  rigid  and  powerful,  and  are  adapted  to 
high  grade  work.  They  are  furnished  with  Patented  Tapping 
Attachment,  Compound  Table,  Motor  Drive,  also  Positive  Gear 
Feed,  which  can  be  changed  from  the  finest  to  the  coarsest  feed 
instantly,  without  stopping  the  machine.  Have  sufficient  power 
for  high  speed  drills,  and  are  adapted  to  the  most  accurate  work 
which  can  be  done  on  a  Drill  Press.  For  twenty  years  our  ex- 
clusive specialty  has  been  "High  Grade  Upright  Drilling  Machines." 
By  giving  our  undivided  attention  to  this  one  line,  we  are  enabled 
to  produce  a  high  grade  machine  at  a  reasonable  price. 

"NONE  BETTER  THAN  THE  SNYDER." 

J.  £.  SNYDER  ®  SON.  Worcester.  Mass. 

Sizes  20=ln.,  23-ln.,  25-ln.,  28°in.,  30-iii.  and  36°in. 


The  Cheapest  Elevator 
in  the  World 

Because  when  installed  you  are  done. 

Yes  sir,  done  bothering  with  elevators  forever. 

Done  killing  and  hurting  your  men,  too. 

Done  having  your  work  upset  by  breakdowns. 

Done  paying  repair  bills. 

Done  living  under  the  Elevator  Curse. 

And  done  cursing  the  elevator. 

And  if  you  are  half  as  smart  a  manager  as  you  would  like  the 
Powers-That-Be  to  think  you  are  you  will  find  out  about  a  machine 
that  claims  as  much  as  the  Steam-Hydraulic  elevator. 

Of  course  you  know  we  are  putting  them  in  the  best  plants 
everywhere.  Just  equipped  the  Bureau  of  Engraving  and  Print- 
ing at  Washington  with  them,  and  are  at  work  changing  over  the 
elevators  of  the  Greatest  Concerns  in  the  land  to  the  Steam- 
Hydraulic  system. 

Why  not  let  us  refer  you  to  somebody  near  you  where  you 
can  go  and  see  for  yourself  what  a  perfect  hydraulic  elevator  is 
really  like  ?  If  you  want  what  is  really  the  cheapest  elevator  in 
the  world  you  will,  like  a  great  company  of  others, 

Hook  'er  to  the  Biler 


RIDGWAY  &  SON,  Coatesville,  Pa. 


Double  Geared 
Elevator 


Direct  Acting 
Elevator 


The  World's  Greatest  Money  Maker 


MACHINE    TOOLS 


Complete  line  carried  in  stock  for  immediate  delivery. 
Write  to  nearest  office  for  catalogs  and  prices. 


VANDYCK    CHURCHILL    COMPANY 


PITTSBURGH,  PA. 
PHILADELPHIA,  PA. 


91-93  Liberty  St.,  NEW  YORK 


ALBANY,  N.  Y. 
NEW  HAVEN,  CONN. 
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NILES  MILLS 

SIMPLE  CONSTRUCTION,  HEAVY,  POWERFUL 

NO   BELTS 

R.eg'ularly^  built  in  t^venty-five  sizes— 30-in.  to  30-ft.  swing 


New  CO'  Niles  Boring  and  Turning  Mill,  Single  Pulley  Drive. 
Sixteen   Changes   of  Speed.     Readily  Convertible  to   Motor  Drive. 

The  single  pulley  drive  (wide  belt  at  high  speed)  makes  full  power 
of  machine  available  at  every  speed. 

With  motor  drive,  motor  is  direct  connected  through  speed  box,  no 
belts  whatever. 

NILES -BEMENT- POND    CO. 

TRINITY  BUILDING,  111  BROAD"WAY,  NEW^  YORK 

OFFICES— Boston,  Oliver  Elder.  Chicago.  Commercial  National  Bank  Bldg.  Pittsburgh,  Frick  Bldg.  St.  Louis,  sio  No.  Third  St.  Philadelphia, 
aist  and  Callowhill  Sts,  Birmingham,  Ala.,  Brown-Marx  Bldg.  London,  23-25  Victoria  St.,  S.  W.  Agents  tor  Canada,  The  Canadian  Fairbanks  Co., 
Ltd.,  Montreal,  Toronto,  Winnipeg  and  Vancouver.  Agents  for  California,  Nevada  and  Arizona,  Harron,  Rickard  &  McCone,  436  Market  St.,  San 
Francisco  and  164-16S  N.  Los  .\ngeles  St.,  L«s  Angeles.  Cal.    Japan,  F.  W.  Home,  70-C  Yokohama. 
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PRECISION  TOOLS 

AND  SMALL  TOOLS 


No.  3  DIB  SINKERS 


FOR  IMMEDIATE  DELIVERY 


Pratt  &  Whitney  No.  3  Die  Sinking  Machine.     Built  in  two  sizes. 

For  recessing  dies  for  drop-press  work  or  for  forming  and  finishing  recesses  of  circular 
or  irregular  shapes,  these  machines  are  particularly  adapted.  The  work  is  held  in  a 
vise  which  has  cross,  longitudinal,  vertical  and  rotary  movement  by  hand  wheels.  The 
work  may  be  guided  by  either  a  pattern  or  forming  piece,  or  be  controlled  wholly  by 
the  operator.  The  spindle  is  driven  by  a  belt  which  insures  the  smooth  running  of  the 
cutter.     These  machines  are  very  strongly  built  insuring  smooth  work. 

PRATT  ®  WHITNEY  CO.,  Hartford,  Conn.,  U.S.A. 

Offices-New  York,  i  1 1  Broadway.  Boston,  Oliver  Bldg.  Philadelphia,  21st  and  CallowhiU  Sts.  Pittsburg,  Pa.,  Frick  Bldg.  Chicago,  Commercial  Nation* 
Bank  Bldg.  St.  Loois,  Mo..  <;i6  No.  ,d  St.  Birmingham,  Ala.,  Brown-Marx  Bldg.  Agents  for  Canada,  The  Canadian  Fairbanks  Co.,  Ltd.,  Montreal  Toronto, 
Winnipeg  and  Vancouver.  London,  E.  C,  Buck  &  Hickman,  Ltd.,  2  and  4  Whitechapel  Road.  London.  S.  W.,  Niles-Bement-Pond  Co.,  23.25  Victoria  St. 
Copenhagen,  Denmark  V  Lowener.  .Stockholm,  Sweden,  Aktiebolaget  V.  Lowener.  Paris.  Fenwick  Freres  &  Co.,  8  Rue  de  Rocroy,  Agents  tor  France, 
Belgium  and  Switzerland.    Japan,  F.  W.  Home.  70-C  Yokohama.    Italy,  Stussi  &  Zweifel,  8  Via  Dante,  Milan. 
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PATENX    HEA.DSXOCK 

If  you  were  baying  a  lathe  to  turn  or  bore  10-inch  diameter  worK  of  any  length, 
would  you  buy  an  18-inch  Engine  Lathe? 

Or  to  put  it  differently — 

How  often  do  you  turn  or  bore  a  5-inch  diameter  and  under,  to  one  of  lo-inch 
and  over  on  an  18-inch  lathe,  in  the  run  of  your  shop  work  ? 
The  answer  to  that  question  is  the  reason  for  the  Patent  Head. 
If  then,  the  average  18-inch  is  but  a  5-inch  machine  for  most  work,  why  not 
better  means  for  handling  such  work  cheaply  ? 
Open  belt  speeds  that  have  power,  not  simply  filing  speeds. 
Back  geared  speeds  that  give  a  proper  surface  speed  upon  small  diameters. 
It  is  because  the  Patent  Head  meets  these  conditions  more  successfully  than  the 
Cone  Pulley  Lathe— because  of  its  broad  belt  (to  carry  open  belt  cuts),  big  diam- 
eter pulley  (to  give  great  contact)  and  a  broad  belt  running  over  a  big  diameter 
pulley  (great  power  for  all  cuts),  because  it  offers  back  gear  speeds  up  to  110 
r.p.m,  of  spindle — that  it  is  worthy  of  a  place  in  your  shop. 


18-inch  Screw  Cutting  Lathe  with  Patent  Head  Drive,  4i2=inch  Belt  over  12=inch  diameter  Driving  Pulley,  six 

open  belt  speeds,  six  i:l  back  gear  speeds,  six  9:1  back  gear  speeds.     Automatically  oiled  spindle,  sleeve,  and  back 
gear  bearings.     32  thread  aud  teed  changes  without  taking  off  or  putting  on  a  gear. 

Lodg'e  (Sl  Shipley  Machine  Tool  Company 

Cincinnati,    Ohio,    U.  S.  A. 

Canadian  agents— H.  W.  Petrie,  Toronto,  Ont.  European  AGENTS-Alfred  H.  Schutte,  Cologne,  Paris,  Brussels,  Barcelona,  Milan. 
C.  W.  Burton,  Griffiths  &  Co.,  London.  V.  Lowener,  Copenhagen,  Stockholm,  Christiania.  R  S.  Stokvis  &  Zonen,  Rotterdam.  Schuchardt 
&  Schutte,  Berlin,  Vienna,  St.  Petersburg.  Werner  Hult,  Helsingfors,  Fmland.  OTHER  agents  Bevans  &  Edwards,  Melbourne,  Australia. 
Richardson  &  Blair,  Wellington,  New  Zealand.    Adolfo  B.  Horn,  Havana.    W.  F.  McKenzie.  Mexico  City.    Andrews  &  George,  -i  okonama. 
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Betts  Machine  Company 

WILMINGTON,  DEL.,   U.  S.  A. 


Makers  of 


Heavy  Machine  Tools 

For  High   Speed   Steel 


Illustration-  shows  the  BETTS  Motor-Driven  Extra  Heavy 
Double  Drive  lo  ft.  Boring-  and  Turning  Mill,  as  made  for  the 
General  Electric  Company's  Works  at  Lynn  and  Schenectady. 


Vertical  Boring  Mills  Planers,  Slotters, 

Horizontal  Boring  Machines,  Floor  Borers,  Etc. 
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A  Rigid  and  Powerful  Boring  and 
Turning  Mill  for  Heavy  Work 


THE  BAUSH  42-INCH  BORING  AND  TURNING  MILL  takes  a  prominent 
place  among  heavy  m.achines  of  this  type  and  can  be  counted  on  for 
first-class  work  in  quick  time.  It  is  built  with  one  swivel  head  and 
one  turret  head— each  entirely  independent  in  its  movements  both  as  to  di- 
rection and  amount  of  feed;  either  can  be  brought  to  the  center  for  boring, 
and  both  have  a  vertical  movement  of  24  inches.  Rigidity  of  the  spindle 
and  table  is  secured  by  straight  and  angular  bearings,  which,  acting  in  con- 
junction, relieve  the  side  strains.  Any  lifting  tendency  of  the  table  is  further 
counteracted  by  a  thurst  ball  bearing  on  the  lower  step  of  spindle.  Feeds 
are  positive  and  have  15  changes  ranging  from  ^V  to  f|  horizontally  and  i^  ' 
to  /j  in  angular  and  vertical  directions.  All  improvements  contributing  to 
ease  and  rapidity  of  operation,  safety  and  economical  production  are  incor- 
porated in  the  design  of  this  machine. 

Furnished  with  two  regular  swivel  heads  if  desired.    Belt  or  motor  drive. 


Full  particulars   will  be  furnished  by  the  makers. 


Baush  Machine  Tool  company 


SPRINGFIELD,  MASS.,  U.  S.  A. 


AGENTS — Manning,  Maxwell  &  Moore,  Inc.,  New  York,  Chicago,  Cleveland,  Philadelphia,  Pittsbnrg,  Boston,  St-  Louis. 
DeFries  &  Cie,  Akt.  Ges.  Dusseldorf.  Berlin.    DeFries  &  Cia,  Foro  Bonaparte  34-56,  Milan,  Italy. 
Selig,  Sonnenthal  &  Co.,  London.     Hugo  Tillquist,  Stockholm.     Alfred  H.  Schutte.  Brussels.    Takata  &  Co.,  J: 
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32-inch  Bradford  Lathe 


•^w^:^«^" 


Bradford  Construction 

is  another  way  of  expressing  high-class  workmanship,  finest 
materials  and  best  design.  Every  convenience  for  rapid  and 
easy  operation  is  included  in  the  make-up  of  Bradford  Lathes; 
they  have  the  power  and  rigidity  to  stand  the  strain  of  severe 
service  and  high  speeds,  and  are  up-to-date  in  every  detail. 

The  32-inch  machine  is  typical  of  the  Bradford  line — 
heavy,  strongly  built  with  a  liberal  amount  of  metal  properly 
distributed.  Sliding  surfaces  are  scraped,  journals  and  studs 
are  made  of  high  carbon  steel,  accurately  ground,  spindles  are 
of  hammered  crucible  steel  with  hole  bored  from  solid  stock. 
Spindle  bearings  are  of  gun  metal  of  the  taper  pattern,  with 
provision  for  taking  up  wear.  This  Lathe  has  a  wide  range  of 
feeds — power  cross  feed  graduated  to  read  in  thousandths — 
double  apron  with  non-interfering  feed  reverse — automatic  stop. 

/  Catalogue  shows  sizes  from  /./"  to  ^2"  swing. 

The  Bradford  Machine  Tool  Co. 

CINCINNATI.  OHIO.  U.  S.  A. 

Agents— Vandyck  Churchill  Co.,  New  York  and  Philadelphia,  Eastern  Agents.  Pacific  Tool  and  Supply  Co.,  San  Francisco,  Cai.,  Agents 
for  Pacific  Coast.  F.  W.  Home,  Yokohama,  Agent  for  Japan,  China  and  the  Far  East.  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham 
Glasgow,  Newcastle-on-Tyne.  Schucbardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St,  Petersburg.  Alfred  H.  Schutte,  Cologne,  Brussels' 
Liege,  Paris,  Milan,  Bilbao,  Barcelona.  ' 
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SOME  DAY 
SOME  CONDITION 
C    SOME  WHERE 


=^J 


in  your  shop  will  demand  an 
electric  driven  Miller.  When 
that  time  comes  you  will  be  in 
luck  if  you  have  a 

Milwaukee 
Heavy  Duty 

belt  driven  machine,  for  all 
that  will  be  necessary  to 
make  it  look  like  these 
cuts  will  be  to  remove 
the  pulley  bracket  and 
bolt  the  motor  in  its 
place.  All  done  in  half 
an  hour  as  easily  as 
changing  from  gloves  to 
mittens,  and  you  will 
have  a  compact,  direct 
connected  unit,  the  best 
there  is  to  be  had. 

KEARNEY  & 
TRECKER  CO. 

MANUFACTURERS 

MILWAUKEE 
WISCONSIN 


AGENTS 
HILL,  CLARKE  &   CO. 

Boston  New  York  Philadelphia  Chicago 
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A  RAPID  WORKER 

FOR 

ACCURATE  BORING 


No.  3  Machine 


Moreover,  we  arrange  this  tool  for 
aluminum  cases  especially.  You  should 
see  this  machine  make  the  chips    fly. 


PROMPT   DELIVERY 


The    Binsse    Machine    Company 


NEWARK,  NEW  JERSEY 

AGENTS:  Chas.  Churchill  &  Co.,  London 


FOREIGN  MACHINERY  MERCHANTS. 


BELGIUM. 


FRANCE. 


HOLLAND. 


FENWICK  FRERES  &  CO., 

168,  Rue  de  Brabant,  Brussels. 
AMERICAN  MACHINERY  AND  TOOLS. 

ALFRED  H.  SCHUTTE, 

6,  Vleiax-Marche  aux  Grains.  Brussels. 

3,  Rue  de  la  Cathedrale.  Liege. 
MACHINERT  AND  TOOLS. 

FENWICK  FRERES  &  CO., 

7.  Avenue  Blonden.  lAege. 
AMERICAN  MACHINERT  AND  TOOLS. 


DENMARK. 


NIENSTAEDT  &  CO.,  Copenhagen. 

DEALERS  IN  AMERICAN  MACHINERY  AND  TOOLS. 
are  open  to  enter  into  correspondence  witli  first-class 
American  firms,  with  a  view  to  representing  them  in 
Denmark,  and  request  price  lists  of  machinery  and  of 
all  recent  mechanical  inventions. 

SCHUCHARDT  &  SCHtTTTE, 

4.  Jembanegade,  Copenhagen. 
MACHINERY  AND  TOOLS. 


ENGLAND. 


RICHARD  LLOYD  &  CO.. 

Steelhouse  Lane  Birmingham. 
IMPORTERS  OF  AMERICAN  MACHINERY.  TOOLS 
AND  ENGINEERING  SPECIALTIES. 
Established  1856.    Cable  Address.   "Cogs,"  Birming- 
ham.   Lieber's  and  ABC  Codes. 

ALFRED    HERBERT,   Ltd.,  Coventry. 

LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  ATT.  DESCRIPTIONS. 
Showrooms;     London.    Manchester.     Glasgow     and 
Coventry.    Cable:   "Lathe.  Coventry."    Codes:  Lieb- 
er's, ABC  5th  edition,  and  private. 

BUCK  &  HICKMAN,  Ltd., 

2  and  4,  "Whitechapel  Road,  London. 
TOOLMAKERS,  ENGINEERS  AND  IMPORTERS 
of  High  Class  American  Machinery.  Tools  and  Sup- 
plies.   Telegrams  and  Cables,   "Roebuck.  London.," 
Lieber's  and  ABC  Codes  used. 

C    W.  BURTON,  GRIFFITHS  &  CO., 

Ludgate  Square.  Ludgate  Hill.  London,  E.  C. 
IMPORTERS  OF  AMERICAN  MACHINE  TOOZS. 
ABC  and  Lieber's  Codes  used.    Telegrams, 
"Hibou,"  London. 

CHAS.  CHURCHILL  &  CO.,  Ltd  , 

9  to  15,  Leonard  St.,  London,  E.  C. 

THE  PIONEERS  OF  AMERICAN  TOOL  TRADE 

IN  GREAT  BRITAIN. 

■atabllshed  1865.    Large  warehouses  in  Birmingham. 

Manchester,  Newcastle-on-Tyne,   Glasgow.     See  ad- 

▼ertlsements  in  this  journal  for  agencies. 

GEORGE  HATCH,  Ltd., 

20-21,  Queenhithe,  Upper  Thames  St.,  London,  E.  C. 
IMPORTERS  OF  MACHINE  AND    HAND  TOOLS,  EN- 
GINEERING SUPPLIES.    SPECLALTY;  NEW  TOOLS. 
Cable,  George  Hatch,  London.    Codes,  ABC  and 
Lieber's. 

C.  LINDLEY  &  CO., 

34,  Englefield  Road,  London,  N. 
Beauvolr  "Works,  Luddenden,  S.  O.  Yorks. 
SMALL  TOOLS  AND  ENGINEERS   SUPPLIES. 


LUDW.  LOE'WE  &  CO.,  Ltd., 
30-32  (opposite  109)  Farringdon  Road,  London,  E.  C. 


CHARLES  NEAT  &  CO., 

112,  Queen  "Victoria  St.,  London,  E.  C. 
AMERICAN  MACHINERY  MERCHANTS. 
Telegrams,  "Napthotic,"  London.    Lieber's  Code. 

J.  B.  STONE  &  CO., 

135,  Finsbury  Pavement.  London,  E.  C. 

IMPORTERS  OF  AMERICAN  ■WOOD-"WORKING 

MACHINERY. 

Specialties,  N6\(r  and  Improved  Machines  and  Tools. 

Established  1890.    Cable  Address.  Sightseer,  London. 

"Western  Union  and  ABC  Codes. 

SCHUCHARDT  &  SCHUTTE, 

34,  "Victoria  St,  "Westminster,  London. 
MACHINERY  AND  TOOLS. 

HENRY  KELLEY  &  CO.. 

25,  Pall  Mall.  Manchester. 
AMERICAN  MACHINERY  AND  TOOLS. 
Telegrams,  "Advantage,  Manchester."    Lieber's  Code. 


EDGAR  BLOXHAM,  M.  I.  E.  E., 

Offices  and  Show-rooms,  12.  Rue  du  Delta.  Paris. 
IMPORTER  OF  AND  DEALER  IN  AMERICAN  MA- 
CHINERY, TOOLS  ANT?  SUPPLIES. 
Telegrams.  Bloxham-Paris.      Code.   "Western    Union. 
Cash  payment  against  delivery  in  Ne^v  York. 

PH.  BONVILLAIN  &  E.  RONCERAY. 

Main  Office:  9-11.  Rue  des  Envlerges,  Paris. 
ENGINEERS.  IMPORTERS  OF  AMERICAN  TOOLS. 
Branches:  Dusseldorf- Rath-Germany  Turin.  48  "Via 
Sacchi,  Italy :  Leeds.  Albion  "Works,  England ;  Barce- 
lona, Concejo  de  Ciento.  Spain.  Cable;  Bonvillain, 
Paris.    Lieber's  and  ABC  Codes. 

FENWICK  FRERES  &  CO., 

8.  Rue  de  Rocroy,  Paris. 

AMERICAN  MACHINERY  AND  TOOLS. 


GLAENZER,  PERREAUD  &  THOMINE, 

1,  Avenue  de  la  Republique.  Perls. 
IMPORTERS  OF  AMERICAN  MACHrKERY 
and  Mechanical  Supplies.  Agent  for  the  NUes  Tool 
"Works  Co..  Geo.  F.  Blake  Mfg.  Co..  etc.  Lieber's  Code, 
Al  Code.  ABC  Code.  Cable  Address,  Blakerules, 
Paris.    New  York  Office.  26-28  "Washington  Place. 

ALFRED  HERBERT  (  France.,  Ltd., 

47,  Boulevard  de  Magenta,  Paris. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  ALL  DESCRIPTIONS. 
Cable;   "Hexagon.  Paris."     Codes:    Lieber's,  ABC 
6th  edition  and  private. 

ALFRED  H.  SCHUTTE, 

22.24,  Rue  des  Petits-Hotels,  Paris. 
MACHINERY  AND  TOOLS. 


GERMANT. 


HEINRICH  DREYER, 

Kaiser  "Wilhelmstr.  L  Berlin. 
IMPORTER  AMERICAN  MACHINERY. 

LUD'W.  LOEWE  &  CO.,  A.G.       BerUn.  N."W.  87 

IMPORTERS    OF  MACHINE  TOOLS 
To  be  seen  in  operation  at  our  works.      Floor  area 
13  acres. 

HANS  RICHTER,  Berlin. 

IMPORTER  OP  AMERICAN  MACHINERY  AND  TOOLS 

Telegrams:  Impulsus.    Lieber's  and  A  B  C  Codes. 

SCHUCHARDT  &  SCHUTTE. 

IMPORTERS  OF  MACHINE  TOOLS. 

Berlin,  Vienna.  London,  Stockholm.  Shanghai, 

Copenhagen,  St.  Petersburg. 

New  York  office :  136  Liberty  Street. 

E.   SONNENTHAL,  Jr.,  Berlin— Cologne. 

IMPORTER  OF  AMERICAN  MACHINERT  AND 

SMALL  TOOLS. 

ALFRED  H.  SCHUTTE,  Cologne. 

MACHINERY  AND  TOOLS. 

Brussels,  Liege,  Belgium ;  Paris,  France ;  Milan.  Turin, 

G«noa,  Italy;  Barcelona,  Bilbao.  Spain. 

New  York  Office :  90  "R'est  Street. 

FRANZ  KUSTNER,  Dresden,  N. 

AMERICAN  MACHIS"ERY  TOOLS  AND    SUPPLIES. 
Cable  :  Ambition-Dresden.    Lieber's  and  ABC  Codes. 

DE  FRIES  &  CIE,  Akt.  Ges.,  Dusseldorf. 

Berlin,  Stuttgart,  Vienna.  Paris,  Milan,  Barcelona. 
IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 


M.  KOYEMANN,  Dusseldorf. 

IMPORTER  OF  AMERICAN  MACHINE  TOOLS. 
CARL  MAHR,  Esslingen  o  Neckar. 

APPLIANCES   FOR  MECHANICAL  "WORK  SHOPS. 


HOLLAND. 


Ls:  N.  ALT  A  &  CO.,  Amsterdam. 

ENGINEERS  AND  IMPORTERS  OF  MACHINERY. 

PECK  &  COMPANY,  Amsterdam. 

IMPORTERS  OF  AMERICAN  MACHINERY. 

Tools,  Factory  Supplies.    Lieber's  and  ABC  Codes, 

FRED.  STIELTJES  &  CO.,  Amsterdam. 


H.  G.  AIKEMA  &  CO.,  Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 
Importers  of  American  Machinery  and  Tools. 

HANDELMAATSCHAPPT  VAN 

R.  S.  STOKVIS  &  ZONEN,  Rotterdam. 

MECHANICAL  ENGIN"EERS. 
Technical  Department  II.    Headquarters  for  Ameri- 
can Machinery.    Metal  and  "Wood  "Working  Machinery. 
Established  1847.    Telegraphic  Address.  "Metallicus." 


ENGINEERING  AGENTS  AND  MERCHANTS. 


VAN  RIETSCHOTEN  &  HOUWENS, 

"West  Zeedyk,  554,  Rotterdam. 
LARGEST  DEALERS  IN  AMERICAN  MACHINERY 
in  Holland.  New  showroom,  ll,O0O  sq.  feet,  now  open. 
Cable:  "Machinery."  Codes  used:  A  B  C,  5th  edition; 
Lieber's. 

WTNMALEN  &  HAUSMANN,      Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 

Glashaven.    4-14.     Established  1875.     Special  Toole, 

Metal  and  "Wood  "Working  Machinery. 

AUSTRL^-HUNGARY.         ~ 

CONRAD    &    COMP,  Budapest 

AMERICAN  MACHINERY,  TOOLS  fc  SUPPLIES. 

SCHUCHARDT  &  SCHUTTE, 

vii.  Breitegasse  17,  Vienna. 
MACHINERY  AND  TOOLS. 


ITALY. 


GRIMALDI  &  C,  Casella  320,  Genova. 

AMERICAN  MACHINERY  AGENTS. 
Branch  house  in  Milan.  Italy. 

DE  FRIES  &  CO.,  Foro  Bonaparte  56,  Milan. 

IMPORTERS  AMERICAN  MACHINERY  AND  TOOLS. 

ALFRED  HERBERT,  Ltd., 

4,  Via  Vittor  Hugo,  Milan. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF   AT.T.  DESCRIPTIONS. 
Cable:  "Herbert,  Milan."    Codes:  Lieber's,  A  B  C  5th 
edition,  and  private. 

CARLO  NAEF, 

Via  Alessandro  Manzoni.  31,  ^filft" 
Desires  to  represent  in  Italy  manufacturers  of  all 
kinds  of  American  Machinery  and  Tools. 

ALFRED  H.  SCHUTTE, 

Viale  Venezia.  22,  Milan.  Via  Alfieri  4,  Turin- 

MACHINERY  AND  TOOLS. 

STtfSSI  &  ZWEIFEL,  ViaJDante  8.  Milan. 

IMPORTERS  OF  AMFRICAN  MACHINERY. 

VAGHI,  ACCORNERO  &  CO., 

MACHINE  TOOLS-  Corso  Porta  Nuova  34,  Milan. 

INGR.  A.  BALDINI  &  CI.  Pontedera. 

IMPORTERS  OF  AMERICAN  MACHINES  ANT)  TOOLS. 
Telegrams;  Macchine,  Pontedera.    Codes;  Iieber"s 
and  ABC  5th  Ed. 


JAPAN. 


ALFRED  HERBERT,  Ltd., 

224.  Yamashita-Cho.  Yokohama. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  ALT,  DESCRIPTIONS. 
Cable;  "Lathe,  Yokohania."    Codes:  Lieber's,  ABO 
5th  edition,  and  private. 


NORWAY. 


J.  S.  COCK,  Chrlstianla. 

AMERICAN  TOOLS  AND  ENGINEERS'  SUPPLIES. 

Invites  correspondence  with  first-class   American 


>  representing  them  in  Nor^eay. 


RUSSIA. 


SCHUCHARDT  &  SCHUTTE, 

Ne^vski  Prospect  11,  St.  Petersburg. 
MACHINERY  AND  TOOLS. 

GREGOIRE  "WEINBERG  &  CO.,  Eng-'rs, 

Ne"wsky  Prospect,  47-1  St.  Petersburg. 
MACHINERY  AND  TOOLS,  HOISTS 
and  Hydraulic  Machinery.  Cable  Address,  "Greweco. 


SPAIN. 


CARLOS  DAL  RE, 

Barquillo,  5,  Annexe — Regueros.  9,  Madrid. 
IMPORTER  AMERICAN  MACHINERY  AND 
ENGINEERS'  SUPPLIES 
For  Spain  and  Portugal,    Lieber's  and  ABC  Codes 
Cable  address  ;  ■•  Dalre-Madrid." 


SWEDEN. 


ALEX.  CHRISTIERNSSON, 

P  OB.  232.  Stockholm. 
MACHINERY,  TOOLS  AND    SUPPLIES. 

SAM  LAGERLOF'S  MACHINE-BUREAU 
Stockholm. 

SPECIALTY:   MACHINE  TOOLS. 
Cable,  "Machinlagerlof."    ABC  and  Lieber's  Code. 

SCHUCHARDT  &  SCHUTTE, 

Vasagatan  N.  R.  24.  Stockholm. 
MACHINERY  ANT)  TOOLS. 


SWITZERLAND. 


J.  LAMBERCIER  &  CIE,  Gene™. 

IMPORTERS  OF  AMERICAN  MACHINERT. 
Technical  Appliances. 

SPOERRl  &  CO.,  zanoh. 

ENGINEERS  AND  IMPORTERS  OF  MACHINERT 

THE  AMERICAN  MACHINERY  IMPORT 
OFFICE.  24,  Welnbergstrasse,  Zunoh. 
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Hendey-Norton  Patent  Improved 

Screw  Cutting  Engine  Lathes 


Have  the  simplest  and  most  efficient  quick  change  gear  equipment :  unlimited  in  its  range.  Have  Automatic  Stop  for 
carriage  travel  in  either  direction.  Have  feed  and  tliread  reverse  operated  from  apron :  does  away  with  reversing  the  whole  lathe 
in  cutting  tlireads,  and  allows  16  spindle  speeds  from  two-speed  countershaft.  All  lathe  heads  excepting  on  32  in.  swing  have  tie-bar 
construction,  taper  journals  on  spindle,  ring-oiling,  annular  bearings :  longest  lived,  easiest  running  lathe  head  made  jManufao- 
tured  in  13  in.  to  33  in.  swing;  4  ft.  to  34  ft.  beds,  and  fitted  with  all  regular  attachments  as  desired. 

Fully  illustrated  in  Lathe  Catalogue.     Send  for  it. 


The  Hendey  Machine  Co.,  Torring'ton,  Conn.,  U.S.A. 

Agents  in  America— Manning,  Ma.Kwell  &  Moore,  Inc.,  New  York,  Boston,  Philadelphia,  Pittsburg  and  Chicago.  Syracuse  Supply  Co.,  Ltd.,  Syra- 
cuse, N.  Y.  Pacific  Tool  and  Supply  Co.,  San  Francisco.  W.  M.  Pattison  Machinery  Co.,  Cleveland.  R.  V.  Whitacre  &  Co.,  St.  Paul,  Minn.  J.  W.  Wright 
ft  Co.,  St.  Louis.  Smith-Courtney  Co.,  Richmond,  Va.  W.  P.  Davis  Machine  Co.,  Rochester,  N.  Y.  J.  L.  Osgood,  Buffalo.  Strong,  Carlisle  &  Hammond 
Co.,  Detroit,  Mich.  Robert  Gardner  &  Son,  Montreal,  Canada.  A.  R.  Williams  Mchy.  Co.,  Toronto,  Canada.  EUROPEAN  AGENTS— ChaB.  Churchill  &  Co., 
London,  for  Great  Britain.  Stussi  &  Zweifel.  Milan  for  Italy.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg.  A.  H.  Schutte,  Cologne 
Brussels,  Paris,  Mllano,  Barcelona.    Takata  &  Co.,  Tokio,  for  Japan. 
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DO  YOU  REALIZE 

The  Great  Saving  in  Drilling  Time  Possible  Thru  the  Use  of  Modern  High -Power 

RADIAL  DRILLS? 

This  is  particularly  true  where  the  smaller  size  Radials  replace  the  larger  size  Uprights 


Cone  Pulley, 

Speed  Box 

or  Motor 

Drive. 


Plain  :  2'A  ft.— 3  ft.— 3!4  ft.  arm. 


Plain  :  4  ft  -5  ft. -6  ft.— 7  ft.  arm. 


££ 


AMERICAN"  RADIALS 


are  noted  for  their  enormous  power,  scientific  construction,  accuracy,  rigidity  and  ease  of  manipulation. 
THEY  ARE  THE  TOOLS  BEST  SUITED  FOR  YOUR  WORK. 


Positive 
Geared 
Feeds. 

Catalog 

"K" 

Now 

Ready. 


Motor  Driven  Thru  Speed  Bo 


Full  Universal :  5  ft.— ti  ft.— 7  ft.  arn 


MANY  A  GOOD  DOLLAR  IS  SAVED 

bv  stopping  the  bad  leaks  in  the  drilling  department. 

It's  a  matter  worthy  of  your  serious  consideration  if  you  are  trying  to  widen  the  gap  between 

ACTUAL  COST  AND  SELLING  PRICE. 

THE  AMERICAN  TOOL  WORKS  COMPANY, 


300-350  Culvert  St.,  Cincinnati,  Ohio,  U.  S.  A. 


LATHES 
PLANERS 


NOTICE— To  receive  new  catalogue  when  issued, 
machine  tool  users  please  send  postal  with  com- 
pany's name  and    mechanical  officer  in  charge. 


SHAPERS 
RADIAL  DRILLS 


August,  190r. 
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Three  Spindle 
Milling  Machine 


WE  MAKE  A  SPECIALTY  OF  SPECIAL  MACHINES 
Boring  and  Milling  Machines  in  Particular 

Wrile  us  your  needs. 

The  Beaman  &  Smith  Company,  Providence,  R.  I.,  U.S.A. 

AGENTS  :  Berlin.  Ludw.  Loewe  &  Co.;  Paris.  Fen%vick  Freres  &  Co.     London.  Chas.  ChufchiU  &  Co. 


Machine  for  Facing  Three  Surfaces  Simultaneously. 
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A  DAILY  DEMONSTRATION 

of  the  economy  of  modern  equipment  is  to  be  had  in  every  shop 
where  a  Jones  &  Lamson  Flat  Turret  Lathe  has  been  installed. 
It  is  not  only  a  case  of  quicker  work,  but  more  accurate  work,  and 
less  trouble  to  produce  it.  Duplicate  lathe  work  within  its  range, 
either  from  the  bar  or  chucked,  can  be  turned  out  on 

The  Flat  Turret  Lathe 

at  a  saving  that  varies  from  50  to  80  per  cent,  over  the  engine  lathe, 
or  ordinary  turret  lathe,  and  in  small  lots  at  that.  Another  advan- 
tage is  the  universal  equipment  of  tools  that  permits  ready  changing 
from  one  style  of  work  to  another.  There  is  no  delay,  no  waiting 
for  special  tools — you  can  fulfill  your  promises  if  you  have  a  Flat 
Turret  Lathe  to  back  you  up.  One  of  our  representatives  will  be  in 
your  vicinity  this  month — would  it  interest  you  to  have  him  estimate 
just  how  great  the  economy  would  be  in  your  special  line  ?  This 
will  place  you  under  no  obligation — it  is  Jiis  particular  work  to  look 
into  the  cost  cutting  end  of  your  work.  Just  mail  a  card  with  your 
address. 


Jones  ®  Lamson   Machine   Company 

Springfield,  Vermont,  U.S.A.         Queen  Victoria  St.,  London,  E.  C. 

Germany,  Holland.  Belgium,  Switzerland,  .\ustria- Hungary,  M.  Koyemann,  Charlottenstrasse,  112  Dufseldorf,  Germany. 
France  and  Spain,  Ph.  Bonvillain  and  E.  Ronceray,  9  and  11  Rue  des  Envierges,  Paris.      Italy,  Adler  &  Eiseoschitz,  Milan. 
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A  FEW  examples  of  work  from  the  bar  turned  out  by  the  Flat 
Turret  Lathe  with  Cross  Sliding  Head,  Single  Drive,  Variable 
Speed  device  and  other  improved  features  of  construction  that  dis- 
tinguish the  new  model  machines.  Two  sizes,  2  x  24  and  3  x  36. 
Capacity  for  bar  work  up  to  24"  and  36"  in  length,  and  chuck  work 
of  all  kinds  up  to  14"  diameter. 


O    <5 


Q  090  9 
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sen  U  MAC  HER    <St     BOVE 

Engine  Lathes,  1 8"  to  48"  Swing 


Twenty-four  inch  Double  Back  Geared  Instantaneous  Change  Gear  Engine  Lathe  with  Double  Plate  Apron. 

SCHUMACF-IER    <St    BOVE 

CINCINNATI,    OHIO,    U.    S.    A. 

P.  H.  BonviUian  and  E.  Ronceray,  9  and  11  Rue  des  Envierges,  Paris,  France.    Ludwig  Loewe  &  Co.,  Huttenstrasse  lT-2i1,  Berlin,  Germanv. 
Buck  &  Hickman,  Ltd.,  2  and  4  Whitechapel  Road,  London,  E.  C,  England.     Takata  &  Co.,  Japan. 


TheD.caH.Ope]iiSidePlaiier 

The  patented  (No.  472804 — 1892)  feature  of  a  Right  Angle 
Cross  Beam  with  a  downwardly  projecting  leg,  and  the  Side 
Head  mounted  thereon,  gave  to  THE  OPEN  SIDE  PLANER 
its  rigidity,  and  made  it  the  efficient  and  valuable  tool  it  is  today. 


THe  Detrick  (Q.  Harvey  MacHine  Company 


Manufacturers  of 


The  Open  Side  Iron  Planers,  Horizontal  Drilling, 
Boring  and  Milling  Machines,  Threading  and  Tapping  Machinery, 

Special  Machinery 

Baltimore,  Maryland,  U.  S.  A. 

Foreign  Representatives— Charles  Churchill  &  Co.,  London,  Eng.     Ludwig  Loewe  &  Co.,  Berlin    Germaiiy. 
Ing.  Vaghi,  Accomero  &  Co.,  Milan,  Italy. 


August,  1907. 


MACHINERY. 


1* 


We'll  be  glad  to  "show  you"  the  advantages 
of  a  Cincinnati  Variable  Speed  Planer  at  our 
Cincinnati  plant^or  you  can  look  the  machine 
over  at  the  establishment  of  any  of  our  agents. 


There's  a  lot  in  it  for  the  up-to-date  manufacturer 

to  consider:^ 

Four  or  six  speeds  at  your  command,  ranging  from 

15  to  60  feet  per  minute. 

Constant  return  of  table. 

Power  for  the  heaviest  work. 

Every  facility  for  easy  handling. 

Every  cut  taken  at  the  exact  speed  required — the 

roughing    or    finishing 

speed,     the     speed     for 

steel,  cast  iron,  for  brass, 

all  just  right — and — 

A  30  to  50  per  cent, 
saving  on  your  work. 


Send  for 
new  catalogue 
if  a  call  is  out 
of  the  question. 


THE  CINCINNATI  PLANER  COMPANY 


CINCINNATI,  OHIO,  U.  S.  A. 


Domestic  Agents— Prentiss  Tool  and  Supply  Co  ,  New  York,  Boston  and  Buffalo.  Marshall  &  Huschart  Mchy.  Co.,  Chicago.  Motch  & 
Merryweather  Mchy.  Co.,  Cleveland,  Ohio.  W".  E.  Shipley,  Philadelphia,  Pa.  Baird  Mchy.  Co.,  Pittsburg,  Pa.  W.  R.  Colcord  Mchy.  Co.,  St. 
Louis,  Mo.  Scott  Supply  and  Tool  Co.,  Denver,  Col.  Harron,  Richard  &  McCone,  San  Francisco  and  Los  Angeles,  Cal.  Hallidie  Mchy.  Co., 
Seattle.  Cotton  States  Belting  and  Supply  Co.,  Atlanta.  The  Fairbanks  Co.,  Baltimore.  Vonnegut  Hardware  Co.,  Indianapolis.  Robinson 
&  Cary  Co.,  St.  Paul.  Zimmerman,  Wells  &  Brown,  Portland,  Oregon  FOREIGN  AGENTS-  Ludw.  Loewe  &  Co.,  Berlin  and  Paris.  R.  S.  Stok- 
vis  &  Zonen,  Rotterdam,  Holland.    J.  Lambercier  &  Co.,  Geneva,  Switzerland.     Vaghi,  Accornero  &  Co.,  Milan. 
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CINCINNATI  SHAPER  WITH 
MOTOR  DRIVE 


The   Application  of   Motor   Drive  to  Cincinnati 
High   Duty   Shapers 

Has  been  given  the  same  careful  attention  that  characterizes  every  detail  of 
construction  in  these  machines.  Our  Form  A,  as  shown  in  engraving,  is 
fairly  representative,  and  illustrates  a  i6"  Back  Geared  Crank  Shaper  with 
constant  speed  motor,  four  step  cone,  belt  drive,  brake  for  stopping  the 
machine,  and  extended  base  for  the  accomodation  of  motor.  The  economy 
and  convenience  of  individual  motor  drive  for  machine  tools  was  long  since 
acknowledged,  and  added  to  the  general  efficiency  of  Cincinnati  Shapers 
insures  ideal  conditions  for  work. 

Cincinnati  Shapers  are  the  most  powerful  shapers  of  their  stroke  on  the 
market.  The  ratio  of  back  gearing  is  very  high,  cone  pulleys  of  large  size, 
the  ram  is  of  approved  form  with  wide  and  long  bearing  in  the  column,  and 
the  rail  unusually  strong  and  heavy.    Especially  adapted  for  high  speed  steels. 

Write  for  Catalogue  E. 

The  Cincinnati  Shaper  Co.,  Cincinnati,  Ohio 

AGEXTS— Manning,  Maxwell  &  Moore,  Inc.,  New  York,  Chicago,  Boston,  St.  Louis,  Cleveland,  Detroit,  Birmingham.  Syracuse.  Brow-n  & 
Zortman  Machmery  Co.,  Pittsburg.  W.  E.  Shipley.  Philadelphia.  The  National  Supplv  Co.,  Toledo,  O.  Bailey-Smith  Machinery  Co..  San 
Francisco,  Cal.  L.  Booth  &  Sons;,  Los  Angeles,  Cal.  Robinson  &  Carey  Co.,  St.  Paul,  Minn.  Zimmerman-Wells-Brown  Co..  Portland,  Ore. 
Hallidie  Machinery  Co.,  Seattle,  Wash  Cotton  States  Belting  and  Supply  Co.,  Atlanta,  Ga.  A.  Warden  &  Co.,  London,  E.  C.  A.  H.  Schutte, 
Brussels,  Cologne,  Liege,  Milan,  Bilbao,  Paris.    Schuchardt  &  Schutte,  St.  Petersburg,  Vienna,  Berlin,  Stockholm.    H.  W.  Petrie,  Toronto, 


Montreal. 
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NOTHING  SUCCEEDS  LIKE  SUCCESS 


■WE.  NOMT  make: 


Oar  Portable  Electrical  Drills  up  to  2"  capacity. 
Our  Portable  Electrical  Grinders  up  to  2  H.P. 

We  made  up  a  few  of  the  above  larger  size  tools  to  oblige  several  of  our  customers 
and  they  proved  satisfactory  in  every  way.  We  have  not  been  advertising  them, 
as  we  can  only  turn  out  a  limited  number  on  account  of  the  continued  rush  orders 
on  our  smaller  tools.  Let  us  book  your  order  today.  We  will  send  any  of  our 
machines  on  trial.     Return  if  not  satisfactory. 


Patented 

The  *'  Hisey  "  Portable 

Electrical  Hand  or  Breast  Drill. 

6  sizes,  14",  ^  '.  (4  ',  U".  %"■  '!4"  capa- 
cities. Weights.S  to38  lbs., respective- 
ly. Chuck  arranged  for  close  corner 
drilling.  Speed  can  be  changed  while 
running.  Extra  side  handle  for  use  as 
breast  drill.  Mechanically  cooled. 
Screw  feed  for  larger  size  drills. 


Patented 

Portable  Electrical  Scotch 
Radial  Drill. 

Made  in  3  sizes  of  %"  and  114"  and 
2"  in  steel.  12'  hand-feed,  with 
quick  return  by  hand.  24"  Radius. 
Motor  set  at  any  angle.  Drill  in  any 
direction.  Does  away  with  carrying 
heavy  work  to  the  drill  press. 


The  "Hisey"  Portable 
Electric  Tool  Post  Grinder. 

For  Grinding  Centres,  Cutters,  Ream- 
ers, Dies,  Rolls  and  Internal  and  Sur- 
face Grinding  Set  in  Tool  Post  of 
Lathe,  Planer  or  Milling  Machine.  4 
sizes  of  'A,  y,,  I  and  2  H.P.    3  styles. 


The  "Hisey"  Electrical  Aerial  Surface  Grinder. 

This  grinder  was  particularlv  devised  for  rough  surface  grind- 
ing and  the  cleaning  of  castings  of  any  kind.  It  also  does  away 
with  hand  filing  and  chipping.  Can  be  suspended  anywhere. 
Wheel  handle  adjustable  vertically.    54,  »  and  2  H.P. 


The  "  Hisey  "  Electrical  Internal  Grinder. 

Bolted  on  Tool-rest  of  Lathe. 

Especially  designed  tor  grinding  and  finishing  up  gas,  steam 
and  air  cylinders,  grinding  out  hardened  dies,  trueing  up  bear- 
ings and  internal  cylindrical  grinding  of  any  kind.  Extensions 
made  1 2",  20",  35",  as  required.    Vertical  adjustment. 


BencK  Grinders—Hand  Grii»ders~Motor  ^vitK  Flexible  Shaft. 

POVVER   FROM   ANY   LAMP   SOCKET.       DIRECT  OR  ALTERNATING  CURRENT. 

Largest  Builders  of  Portable  Electrical  Tools  in  tKe  "VforXA. 

OUR  CATALOGUE  No.  5-M  ILLUSTRATES  FULLY. 

The   Hisey-Wolf   Machine  Co. 

CINCINNATI,   OHIO 

New  YorK  Office:  I50   Nassau  Street 

IN  STOCK  BY  FOREIGN  AGENTS:  Chas  Churchill  &  Co.,  London.  Birmingham.  Manchester,  Glasgow.  Schuchardt  &  Schutte,  Ber- 
lin, St.  Petersburg,  Vienna,  Stockholm.  Alfred  H.  Schutte,  Cologne,  Paris,  Brussels,  Bilbao,  Milan,  Liege.  J.  Lambercier  &  Co.,  Geneva, 
Switzerland. 
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Arrangement  of  tools  turning  Straight  and 
Taper  shaft  simultaneously. 

2a| 


'.^i 


SEE 


^o-Mi/itm^  Lathe 


Lo-Swing  is  for  Turn- 
ing. Several  tools  may 
be  in  Simultaneous 
operation. 

That  means  Produc- 
tion. 

Go  over  this  illustration 
carefully. 

Send  us  blue  prints  of 
your  work. 


FITCHBURG  MACHINE  WORKS,  FITCHBURG,  MASS.,  U.  S.  A. 


Foreign  Agents- P.  &  W.  Maclellan,  Ltd.,  Glasgc 
lona,  Portugal.   M.  Koyemann.Dusseldorf.  G 


;nry  Keller  &  Co  ,  Manchester.    Alfred  H.  Schutte,  Brussels,  Liege,  Paris,  Bilbao,  Barce- 
■,  Holland,  Switzerland.  Schuchardt  &  Schutte,  Vienna.  Adler  &  Eisenschitz,  Milan. 


TheOriginalrHcLBacKGearedMiller 


This  shows  our  No.  3 
Universal  Miller  cutting 
6  pitch  spiral  cast  iron 
gears.  Table  angle  is  50 
degrees.  Feed  4  inches 
per  minute.  This  is  ac- 
complished without  noise, 
vibration  or  chatter  of 
any  kind.  Can  you  do  as 
well  with   your  machine? 


Write  us  for  booklet 
s/wd.'ing  advantages 
of  our  double  frictio7i 
back  eeared  millers. 


One  of  the  many  operations  of  which  the  LeBlond  Machines  are  capable. 

The  R.  K.  LeBlond  Machine  Tool  Co., 

Agents  :  Germany,  De  Fries  &  Cie.,  Akt.  Ges.,  Dusseldorf,  Berlin,  Stuttgart.  Italv,  De  Fries  e.  C,  Corso  Prinzipe  Umberto,  Angolo  Via 
Moscova,  Milano.  Prance,  De  Fries  &  Cie,  19  rue  de  Rocrov.  Paris.  Belgium,  De  Fries  &  Cie,  36  rue  Fosse  aux  Loups,  Brussels.  Spain, 
De  Fries  V  Cia.,  660  Calle  de  las  Cortes,  Barcelona. 


4605  Eastern 
Avenue, 


Cincinnati,  Ohio  i 
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GISHOLT 

Gisholt  30"  Vertical  Boring  Mill 


Quick    Deliveries 

ON 

Small  Boring  Mills 

As  we  have  been  devoting  our  \\"arren,  Pa.,  plant  exclu- 
sively to  the  manufacture  of  30"  and  36"  Vertical  Boring  and 
Turning  Mills  and  have  been  gradually  increasing  our  capacity, 
we  are  in  a  position  to  name  quick  delivery  on  a  limited  num- 
ber of  the  30"  mills. 

The  30"  mill  has  an  extreme  swing  of  34"  and  a  height 
under  the  rail  of  i7/4".  The  36"  mill  swings  36^2"  and  has  a 
height  under  rail  of  18^".  Both  machines  equipped  with  most 
modern  devices  for  quick  and  accurate  handling  of  work.  Full 
details  forwarded  on  application. 

Gisholt  Machine  Company 

General  Offices,  1310  ^Vashington  Ave.,  Madison,  Wis. 


Madison,  V^is. 


•WORKS: 


■^Varren,  Pa. 


Foreign  agents -.Alfred  H.  Schutte,  Cologne,  Brussels.  Lie^e,  Paris,  Milan,  Bilbao,  Barcelona.    Schuchardt  & 
Schutte,  Berlin,  Vienna,  St.  Petersburg,  Stockholm  and  Copenhagen.      C.  W.  Burton,  Griffiths  &  Co..  England. 
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WESTERN   DRILLS 

For  all-around  work  as  well  as  the  heaviest 
classes   of   drilling   and    tapping    there  is  no 
better  machine  than  this 


6-Foot  Triple  Geared  Plain  Radial  DriU 
Full  Line  of  Sizes 


Western  Multiple  Drills 

Spindles  adjustable  to  almost  any  layout,  and 
independent  vertical  adjustment  for  each  drill. 
Gear  drive,  six  or  eight  changes  of  speed 
instantly  obtainable.  These  drills  are  great 
savers  of  time  —  permit  a  large  number  of 
holes  to  be  drilled  simultaneously  and  no 
need  to  move  the  work. 
Arranged  w^ith  any  number  of  spindles  for 
special  requirements.  Tapping  attachment 
when  desired. 

FULL  LINE  OF  SIZES 


Western  Machine 
Tool  Works 

HOLLAND,  MICH. 

AGENTS— Hill,  Clarke  &  Co.,  Boston,  New  York, 
Philadelphia,  St.  Louis  and  Chicago. 

Foreign  Agents— Alfred  Herbert,  Ltd..  Eng- 
land. Alfred  H.  Schutte,  Holland,  Switzerland, 
Belgium,  Italy,  France  and  Spain. 


6-ft.  Western 
Triple  Geared, 
Plain  Radial 
Drill 

High  ratio  of  gearing. 
Great  range  of  speeds. 
Power    applied    to    lower 
end    of   spindle,    close   to 
the  work. 

WRITE  FOR  DETAILS 


No.  2  nultiple  DriU— Belt  or  flotor  Drive 
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THE  ADVANTAGES  OF 

"HAMILTON"    TOOLS 


are  everywhere  recognized  as  pla- 
cing the  machines  in  the  front 
rank  of  modern  shop  equipment. 
Increased  quantity  and  improved 
quahty  of  output  are  the  immedi- 
ate results  of  their  installation. 

For  heavy  cuts  ample  strength 
and  power  are  provided — quick 
operating  facilities  for  handling 
the  lighter  work  expeditiously. 
These  points  are  carefully  worked 
out  in  the  design  of  the  various 
sizes  of 

Lathes       Planers        SHapers 
Upri^Ht  and   Radial   Drills 

all  of  which  contain  many  labor- 
saving  features  of  practical  utility. 
Special  attention  is  given  to  accur- 
acy and  durability  of  construction, 
and  each  machine  is  gi\'en  a  thor- 
ough working 
test  before  ship- 
ment. 


Motor  drive  and  all  usual 

attachment!  furnished 

when  required. 


JfViy   not  write  today  for       \ 
printed  matter  and  hill 
infortnatioti  ? 

36'  Upright  DriU  Press,  with  Motor  Drive  ^Vi'  PWn  Radial  Drill,  with  Motor  Drive 

THE  HAMILTON  MACHINE  TOOL  COMPANY 

HAMILTON,   OHIO,   U.  S.  A. 

Philadelphia  Store,  48=50  N.  6th  St.  Agents  In  the  principal  cities  of  the  United  States  and  Foreign  Countries. 
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National  3"  Single  Bolt  Cutter 

A  large  size  bolt  cutter  must  be  built  for  the  severest  service. 
It  must  not  only  be  able  to  cut  perfect  threads — as  good  as  those 
chased  in  a  lathe — but  must  be  so  rugged  and  massive  that  handling  by 
cheap  labor  with  its  attendant  abuse  will  not  affect  its  life  or  accuracy. 
It  requires  years  of  experience  (we  have  had  33)  to  develop  a  machine 
that  will  not  only  ivork  but  last ;  and  the  large  sizes  of  National  Bolt 
Cutters  are  offered  to  you  with  the  assurance  that  comes  from  long 
and  successful  trial. 

A  machine  on  sixty  days'  approval  will  convince  you. 


We  build  complete  equip- 
ment for  Bolt  and  Nut 
Plants. 

Our  aim  is  to  build  our  ma- 
chiues  better,  if  anything, 
than  need  be.  Hence  we 
are  in  position  to  furnish 
only  the  best. 


ATlONALMACHINERYf  0 

TIFFI N.OHIO, USA    ' 


Foreign  Agents 

Buck*  Hickman, Ltd., Lon 
don,  Birmingham,  Man- 
chester, Glasgow. 

A.  B.  Horn,  Havana,  Cuba. 

Takata  &  Co. ,Tokio,  Japan. 

Fenwick,  Freres  &  Co., 
Paris,  Liege,  Brussels. 

De  Fries  &  Co.,  Dusseldorf, 
Berlin. 

White,  Child  &  Beney, 
Vienna,  Austria. 
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PORTABLE  TOOLS 


Crank    Pin    Turning 
Machines 

Of  the  underwood  make  are 
strong  and  durable,  but  at 
the  same  time  very  hght  in 
weight :  they  feed  either 
way,  do  their  work  quickly 
and  accurately  and  are  de- 
signed for  trueing  up  worn 
or  cut  crank  pins  on  en- 
gines of  all  kinds. 

Made    in    hve    sizes — the    largest    with    capacity    for    pins    up 
diameters — this  size  machine  being  intended  for  use   with  the 

engines  employed  in  rolling  and  steel  mills. 


to  20" 
heavy 


Underwood  Portable 
Boring  Bar  Mounted 

This  tool,  made  in  a 
variety  of  sizes,  has 
fixtures  for  boring  in 
any  position  and  in 
very  cramped  places. 
It  is  readily  operated 
in  a  space  large 
enough  to  take  the 
piston  out  of  the  cy- 
linder, and  saves  50 
per  cent,  in  time.  Powerful,  driven  by  hand  or  power;  all  kinds  of 
engines,  steam  hammers,  pumps,  blowing  engines,  air  compressors. 
Corliss  valves,  etc.,  can  be  bored  in  place. 

Cafa!o<:!ic  of  Portable  Tools  inailcd  on  request. 

H.  B.  UNDERWOOD  &  COMPANY 

Philadelphia,  Pa. 


1024  Hamilton  St. 


(L  B.  Flanders  Machine  Works) 
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ACCURATE  MACHINE  TOOLS 


Davis  Key-Seater. 

DO  YOU    REALIZE    THAT  WITH  THIS    MACHINE  YOU   CAN 
SAVE    ITS    COST    EACH    YEAR? 

Always  ready  for  use.  Suitable  for  all  internal  key-seating  in 
pulleys,  gears,  etc.  No  shop  equipment  is  complete  without 
this  machine. 

Thousands  of  these  machines  in  use.  Orders  can  be  sent  to  us 
direct  or  through  leading  machinery  dealers  in  all  large  cities  of 
the  world. 


FOR   FURTHER  PARTICULARS   ADDRESS 


THE  W.  P.  DAVIS  MACHINE  CO., 

ROCHESTER.  N,  Y..  U.  S.  A. 
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The  Machine 


The  Acme  is  a  high 
grade  special  tool  de- 
signed and  adapted 
to  eliminate  all  waste 
of  time  in  the  manu- 
facture of  Dupli- 
cate Parts  from 
the  bar. 


It  does  several  things 
at  one  time  —  and 
does  them  all  well. 


Our  Claim 


The  Acme  is  the 
most  economical 

machine  tool  on  the 
market  for  the  manu- 
facture of  Duplicate 
Parts  from  the  bar. 


Some  Things 
To  Consider 


^ 


The  Acme  com- 
pletes the  piece  in 
the  length  of  time 
required  for  the  long- 
est single  operation. 

It  costs  no 'more  to 
operate  than  any 
other  screw  ma- 
chine. 

It  occupies  no  more 
floor  space. 


Acme  Automatic 

Multiple  Spindle 

Screw  Machine 


K6c 
Nation£j-Acme  Mfg.  Co. 

Cleveland,  Ohio 


Branch  Offices 
New    York  Boston  Chicago 


General  Foreign  Representatives 
Alfred  H.  Schutte  Schuchardt  &  Schulte 


The  Product 


The  Acme  way  is 
the  most  modem 
method  of  screw 
making.  The  ma- 
chine is  equjJly  well 
adapted  for  making 
ctll  classes  of  Dupli- 
cate Parts  from 
the  bar. 


Quality — As  good 

as  the  best. 
Q  u  a  n  t  i  t  y — Far 

greater    tham    the 
next  best. 


The  Basis  of 
Our  Cleum 


The  constemt  opera- 
tion in  our  Product 
Department  during 
the  past  ten  years  of 
a  large  and  increasing 
number  of  Acmes  on 
all  classes  of  screw 
machine  work. 


The  Method 


"> 


The  Acme  operates 
on  four  bars  at  a 
time. 

It  performs  eight  or 
more  operations  sim- 
ultaneously. 

It  engages  cJl  the 
tools  (one  set  only) 
at  one  and  the  same 
time. 


Our  new  descriptive 
booklet  will  be 
mailed  on  request. 
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Whaii  Does  the 

Hold 

for  YOU? 


Yes,  that  is  a  personal  question,  a 
very  personal  question — one  that  affects 
your  whole  life ;  and  yet  you  would  thank 
us  for  asking  it  if  you  knew  what  an 
immense  power  for  betterment  we  could 
be  to  you  and  your  salary. 

To  draw  a  small  salary  month  after 
month,    year   after   year,    is   your   own 

fault.  It  is  pure  negligence  and  nothing  else,  for  there  is  an  institution  which  is 
ever  ready  to  provide  you  with  the  qualifications  that  will  enable  you  to 
rise  to  the  highest,  best  paying  positions  in  the  profesions  of  your  choice — an 
institution  that  can  help  you,  no  matter  how  poor  your  circumstances  may  be, 
how  old  or  how  young  you  are,  no  matter  where  you  live.  And  to  prove  this  the 
I.  C.  S.  points  to  hundreds  of  thousands  of  other  men  who  have  secured  advance- 
ment and  success  through  the  I.  C.  S.  plan;  to  hundreds  of  others  in  worse 
circumstances  than  you  are,  whose  stories  of  advancement  read  like  romance;  to 
a  growth  from  a  mere  idea  with  one  Course  of  Instruction  to  one  of  the 
largest  educational  institutions  in  the  world  with  208  Courses  of  Instruction, 
an  invested  capital  of  six  million  dollars,  and  a  total  enrolment  far  in  excess  of 
any  other  college  in  the  world — a  growth  made  possible  only  as  the  result  of  success 
in  its  business — and  the  business  of  this  place  is  to  raise  salaries. 

Without  doubt  this  plan  is  the  most 
practical,  the  quickest,  easiest,  and  cheap- 
est way  in  the  world  for  YOU  to  secure  a 
better  position  and  increased  earnings.  It 
puts  you  under  no  obligation  whatever  to 
send  us  this  coupon  and  allow  our  experts 
to  explain  our  system  of  instruction,  and 
adapt  a  Course  to  your  personal  needs. 

Do  you  really  want  to  earn  more  salan,-? 
Would  you  like  the  salar\'  bag  to  yield 
you  more  each  week  or  each  month? 
Then  make  a  definite  attempt  to  bring 
this  about  by  sending  in  this  coupon. 
Tomorrow  never  comes.     Do  it  today. 


International  Correspondence  Schools 

Boi  980,  SCRAMTON,  PA. 


Please  explain,  without  ftirther  obligation 
for  a  larger  salary  in  the  position  befo 


I  can  qualify 
narked  X. 


Electrical  Engineer 
Electrical  Mach.  Des. 
Dynamo  Foreman 
Electric-Light  Supt. 
Electric-Railway  Supt. 
Electrician 
Telephone  Engineer 
Telegraph  Engineer 
Mechanical  Engineer 
Machine  Designer 
Mechanical  Draftsman 
Foreman  Patternmaker 


Civil  Engineer 
Stationary  Engineer 
Gas  Engineer 
Refrigeration  Engineer 
Foreman  Machinist 
Foreman  Toolmaker 
Foreman  Molder 
Foreman  Blacksmith 
Sheet-Metal  Draftsman 
Marine  Engineer 
Hydraulic  Engineer 
Mining  Engineer 


Chemist 

Assayer 

Illustrator 

Bookkeeper 

Stenographer 

Civil   Service   Exam. 

Commercial  Law 

Architect 

Structural  Engineer 

Contractor  &  Builder 

Ad  Writer 

Window  Trimmer 


Street  and  \^o.. 
City 
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A  Wide  Range  of  Speeds  and  Feeds 


Unusual  rigidity,  a  very 
powerful  drive  and  in- 
creased facilities  for  oper- 
ation are  distinguishing 
points  of  this  new  model 

16=mch  Engine  Lathe 

It   is    designed    to    meet 

the     needs     of     modern 

manufacturing    and  built 

to    stand    the    strain    of 

hard    service    and    high 

speeds.     Double    back 

New  lO'inch  Engine  Lathe  gears  and  an  extra  wide 

driving  belt  on  the  three-step  cone  provide  ample  power  :    there  are  nine  speed  changes 

readily  obtained,  and  almost  any  feed  is  at  your  service.     Write  us  for  special  circular. 


Second  Belt  Drive  Planers 

solve  the  difficulties  of  high  speed 
planing.  No  rapid  running  gears, 
no  jar  or  vibration.  More  work 
produced,  less  power  required. 
Noiseless  and  easy  in  operation. 
Sizes  from  22"  to  30".  Geared 
Drive  17". 


Complete 

Catalogue 

will  be 

mailed 

on 

request 


Whitcomb  -  Blaisdell  Machine  Tool  Company 

WORCESTER,  MASS.,  U.  S.  A. 

.\GENTS:  Hill,  Clarke  &  Co.,  Boston  and  Chicago.  Vandrck  Churchill  Co.,  New  York  and  Philadelphia.  Thomas  &  Lowe  Machin- 
erv  Co.,  Providence,  R.  I.  C.  H.  Wood  Co.,  Syracuse,  X.  Y.  'McDowell,  Stocker  &  Co.,  Chicago.  111.  Marshall  &  Hnschart  Machinery 
Co.,  St.  Louis,  Mo.  Patterson  Tool  and  Supply  Co  ,  Dayton.  Ohio.  J.  L.  Osgood,  Buffalo.  X.  Y.  H.  B.  Ferine,  Seattle,  Wash.  Pacific  Tool 
and  Supply  Co.,  San  Francisco,  Cal.  Somers.  Fitlef  &  Todd  Co.,  Pittsburg,  Pa.  Chas.  .\.  Strelinger  Co.,  Detroit,  Mich.  Zimmennan- 
W^ells-Brown  Co.,  Portland.  Ore.  L.  Booth  &  Sons,  Los  Angeles,  Cal.  CVV.  Burton,  Griffiths  *  Co.,  London,  England.  Fenwick  Freies  & 
Co..  Paris,  France.  Ludw.  Loewe  &  Co.,  Berlin.  Germany.  De  Fries  &  Co.,  Dusseldorf,  Germany.  Wilh  Sonesson  &  Co.,  Malmo,  Sweden. 
Van  Rietschoten  &  Houwens,  Rotterdam,  Holland.    Williams  &   Wilson,  Montreal,  Canada.     A.  R.  Williams  Mchy.  Co.,  Toronto.  Canada. 
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Submitting  the  Evidence: 


$6,000.00   Saved   Annually  on  a  500-horsepower 
plant  by  changing  from  the  old-style  shaft  bearings  to 

Hess-Bright  Ball  Bearings 

Doesn't  seem  possible,  does  it?     Yet  here  are  the  facts  and  figures. 
Take,  for  e.xample,  a  500  H.  P.  plant.     Suppose  the  friction  load  to  be  32>% 
of  the  total  H.  P.     (Tests  by  eminent  engineers  show  the  average  machine 
shop  carries  a  55%  friction  load.)     Substitution  of  Hess-Bright  Ball  Bear- 
ings would  reduce  this  to  3''-q  or  less — thus,  (^3% — 3%)  X  500  H.  P.  =  150 
H.  P.  saved.      150  H.  P.  at  $40  per  H.  P.  year  =  $6,000  annual  saving. 
That  is  not  all — some  ordinary  bearings  need  oiling  daily,  others  weekly,  and 
so  on;   Hess-Bright  Ball  Bearings  need  attention  not  over  twice  a  year. 
Belts  are  relieved  of  strain,  adding  years  to  their  life;  and  machines  run  easier, 
enabling  more  work  to  be  turned  out. 

Now,  the  question  that  probably  is  running  through  your  mind  is :  What  will 
the  cost  of  installation  be  ? 

Not  nearly  so  much  as  the  saving  the  first  year,  unless  you  have  a  very  unus- 
ual plant ,  and  the  change  can  be  made  over  night,  without  changing  your 
hangers  or  disturbing  the  regular  routine  of  work. 

Will  you  give  us  an  opportunity  to  tell  you  what  we  can  do  in  your  case? 
The  estimate  won't  cost  you  anything. 

The  Hess-Bright  Manufacturing  Co. 

19th  and  Hamilton  Streets,  Philadelphia,  Pa. 
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Springfield  High  Power  Rapid  Reduction  Lathe  No.  3 

A  high  speed  lathe  that  is  a  power  in  its  field.  Provided  with  instantaneous  change 
of  positive  gear  feeds,  heavy  carriage  and  double  apron,  new  compound  rest.  Ex- 
ceptionally accurate,  practically  noiseless  and  easy  to  opeiate. 

Circular  No.  1 24  explains.     Ask  for  it. 


Springfield  Cabinet  Turret  Lathe 

This  18"  X  6'  machine  is  particularly  adapted  for  brass  work.  Improved  turret 
head  and  clutch  mechanism  facilitates  rapid  handling.  Fitted  with  friction  geared 
head  ;  both  hand  and  power  longitudinal  feed  for  the  turret  and  carnage. 

Ask  for  Circular  No.  lOj. 

ll'c'  make'  a  full  line  of  time  and  lalor  saving  machine  tools. 

The  Springfield  Machine  Tool  Co.,  Springfield,  0. 

Agents  for  Italy,  Ing.  Vaghi,  Accornero  &  Co..  Milan.  Lud»  .  Loewe  &  Co.,  Berlin,  Germany,  Agerts. 
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The  Way 
To  Know 
A  Modern 
Boring 
Mill 


BUllard 


Selecting  a  Boring  Mill  in  these  days  of  keen  competition  requires  not  only  careful  con- 
sideration on  the  part  of  the  buyer,  but  also  a  knowledge  of  how  such  a  machine  must 
be  designed  and  what  features  it  must  have  in  order  to  do  his  work  quicker  than  by  any 
other  method  and  yet  do  it  accurately. 

Getting  the  best  of  the  "other  fellow"  may  not  be  ethical,  but  it's  business,  and  if 
you'll  ask  yourself  the  following  questions  before  deciding  on  a  Mill,  and  insist  on  getting 
a  machine  with  such  features,   you  needn't  worry  about  competition : 


I  St — Are  the  working  parts  and  frame  of 
proper  material,  weight  and  design  to  take  as 
heavy  a  cut  as  modern  high-speed  steels  will 
stand  ? 

2nd — Has  the  machine  been  in  actual  ser- 
vice long  enough  for  any  weakness  to  develop  ? 

3rd — Does  power  operate  the  heads  and 
slides  at  the  rate  of  i  ft.  in  12  seconds? 

4th — If  operator  forgets  and  allows  heads 
to  run  together,  is  there  a  safety  device  to  pre- 
vent breakage  ? 

Sth — Is  machine  provided  with  a  brake  so 
that  table  can  be  stopped  instantly  at  any  de- 
sired point  ? 


6th — Are  the  feeds  for  each  head  entirely 
independent  and  positive  ? 

7th — Is  the  table  spindle  self  centering  so 
that  accurate  work  can  be  done  after  machine 
has  been  in  use  a  while  ? 

Sth — Can  the  cross-rail  be  raised  and  low- 
ered by  power  ? 

gth — Are  high-speed  journals  all  bronze 
bushed  and  self  oiling,  and  the  gears  incased  ? 

loth — Can  motor  be  applied  at  any  time 
without  reconstructing  the  Mill  and  without 
e.xtra  parts  ? 


All  of  the  above  features,  and  many  more,  will  be  found  in  Bullard  Mills.     A  study  of  the  machines 
shown  in  our  catalog  will  further    enlighten    you    about    Boring    Mills.     Ask  for    Catalog  No.   ji. 


Theilv 


531  BROAD  ST. 

BRIDGEPORT, 
CONN.,  U.  S.  A. 


Hard 
MachineToof  Co. 


AGENTS— MarshaU  &  Huschart  Mchy. 
Co.,  Chicago,  111.  The  Motch  &  Merry- 
weather  Mchy.  Co.,  Cleveland,  Ohio.  Chafi. 
G.  Smith  Co.,  Pittsburg,  Pa.  The  C.  H. 
Wood  Co.,  Syracuse,  N.  Y.  Pacific  Tool  & 
Supply  Co. ,  San  Francisco,  Cal.  Williams  & 
Wilson,  Montreal,  P.  Q.  Chas.  Churchill  & 
Co.,  Ltd..  London,  E.  C,  England.  Fen- 
wick  Freres  &  Co., Pans.  Heinrich  Dreyer, 
Berlin,  Germany.  Landre  &  Glinderman, 
Amsfi-'aGm,  Holland. 
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Schwerdtle  Stamp  Co 139 

Scranton   &   Co 140 

Sebastion  Lathe  Co 96 

Serond-Hand    Machinery    ...  128 

Sellers,   Wm.,  &  Co.,   Inc 81 

Seneca    Falls    Mfg.    Co 121 

Shaw    Electric  Crane   Co....  108 

Sherman  M.fg.  Co 124 

Siblev    Mch.    Tool   Co Ill 

Simplex    Mfg.   Co 61 

Skinner     Ship    Bldg.    &    Dry 

Dock  Co.  of  Baltimore 45 

Skinner  Chuck  Co 143 

Slate.  Dwight.   Mch.  Co 130 

Sloan  &  Chace  Mfg.  Co 113 

Slocomb.  J.   T.,   Co 130 

Smith.  E.  G.,  Co: 138 

Smith,  J.  D.,  Fdry.  Sup.  Co., 

Back  cover 

Smith  &   Mills    126 

Snvder,   J.   E.,  &  Son 3 

Spacke.  F.  W..  Mch.  Co 147 

Springfield    Mch.    Tool   Co. . .  34 

Standard    Engineermg    Co...  150 

Standard   Gauge   Steel   Co...  127 

Standard    Mchy.    Co 149 

Standard   Tool    Co 97 

Standard   Welding  Co 84 

Star  Corundum  Wheel   Co...  122 

Stark  Tool  Co 1*0 

Starrett.  L.  S..  Co 98 

Steffev  Mfg.  Co 14< 

Steiner.  E.  E 1« 

Sterling    Emery    Wheel    Mfg. 

Co            12'* 

Stevens.   Milo  B.,   &  Co 129 

Stewart    Heater   Co 1|6 

Stockbridge  Machine  Co 08 

Stoever   Fdry.   &  Mfg.   Co. . .  lal 

Storv.  H.  T ••  148 

Stow    Flexible    Shaft    Co 1*2 

Stow  Mfg.  Co 138 

Sturtevant.  B.  F..  Co "7 

Superior  Mch.  Tool  Co 63 

Syracuse  Twist   Drill  Co 146 

Tabor  Mfg.  Co 125 

Teclinical   Press    I--0 

Three  Rivers  Tool  Co .  « 

Tindel-Morris  Co ^'*^"J?i 

Titus  Machine  Works 14j 

Toledo  Machine  vt  Tool  Co..  138 

Toomey.    Frank    J-*" 

Trimont  Mfg.   Co 151 

Trump   Bros.   Mch.   Co 144 

Tucker.  W.  M.  &  C.  F 4o 

Turley.   H.    G l" 

Turner   Brass    Works *<> 

rnderwood.   H.  B..  &  Co 28 

V.  S.  Electric  Tool  Co *^ 

Vandvck   Churchill    Co ? 

Van  Dom  &  Dutton  Co Ij'' 

Van  Dom  Elec.  &  Mfg.  Co..  116 

Vitrified  Wheel  Co 123 

Von  Wyck  Mch.  Tool  Co 96 

Wasenhorst,  .T.  H.,  &  Co.  .  .  .  129 
Walcott   &   Wood   Mch.    Tool 

Co ■■  ''^ 

Walker.  O.  S..  &  Co ...  Back  cover 

Wallace  Supply  Co 1»T 

Waltham    Mch.    Works l-'l 

Waltham  Watch  Tool  Co 81 

Warner  Instrument  Co 137 

Wnmer  &  Swasey  Co gO 

WMtorhury-Farrel   F.  &M.  Co.  aO 

Watson-Stillman    Co 11* 

Wells  Bros.   Co 38 

Werner  &   Pfleiderer    13j 

Westcott   Chuck   Co 1« 

Western    Electric   Co 11» 

Western    Mch.   Tool    Works..  2a 

Western   Tool   &  Mfg.   Co 137 

West   Haven   Mfa.  Co 148 

Westinghouse    Elec.    &    Mfg. 

Co ,•  "8 

Whitcomb-Blalsdell  Mch.  Tool 

Co     ^^ 

Whitman  &  Barnes  Mfg.  Co.  112 

Whitnev  Mfg.  Co 81 

Whiton.  D.  E..  Mch.  Co 77 

Whittlesev.    Geo.   P 129 

Wilev.    John.    &    Sons.'. oO 

Wilev  &  Russell  Mfg.  Co 104 

Williams.   J.   H..  &  Co 126 

Williams  Tool   Co 14? 

Williams.  White  &  Co 91 

Wilmarth  &  Morman 94 

Wilson.  W,  A.,  ilch.  Co SO 

Windsor    Mch.    Co 83 

Winklev   Co 45 

Wood  Turret  Mch.  Co 49 

Woodman.  R..  Mfg.  &  Supply 

Co     148 

Wood's  Sons.  T.  B..  Co 139 

Wvke.  J..  &  Co 107 

Wyman  &  Gordon 141 

Tale  &  Towne   Mfg.   Co lOT 
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The  24-inch   "RocKford"  Shaper 

A    MACHINE    DESIGNED   FOR  HEAVY   WORK  AND    HIGH  SPEEDS 

The  construction  of  this  shaper  is 
the  strongest  throughout ;  ample 
weight  properly  distributed  elimi- 
nates vibration  even  under  the 
heaviest  cuts.  The  ram  is  extra 
heavy,  rocker  arm  of  special  de- 
sign ;  it  has  table  support,  tele- 
scopic screw  and  every  improve- 
ment for  rapid  and  convenient 
operation.  Actual  stroke,  26  inches. 
The  gearing  is  so  arranged  that 
the  machine  can  be  used  single  or 
back  geared  as  desired — ratio  is 
6  to  I  single  and  24  to  i  back 
geared,  with  a  range  of  strokes 
from  8  to  72  per  minute. 

The  "  Rockford  "  is  built  in  four  sizes, 
12",  16",  20"  and  24".  Write  for  special 
circulars. 

ROCKFORD    MACHINE    TOOL    CO.,    RocKford,  111.,  U.  S.  A. 

Agents  :  Marshall  &  Huscliart  Machinery  Co  ,  Chicago,  111.,  Indianapolis,  Ind.,  and  St.  Louis,  Mo.  Garvin  Machine  Co.,  New  York,  N.  Y. 
Strong,  Carlisle  &  Hammond  Co.  Cleveland,  Ohio.  H.  W.  Petrie.  Montreal,  Canada.  L.  Booth  and  Sons,  Los  Angeles,  Cal.  Patterson  Tool 
&  Supply  Co.,  Dayton.  O.  J.  L.  Hicks,  San  Francisco,  Cal.  J.  M.  Arthur  &  Co.,  Portland,  Oregon  The  Fairbanks  Co.,  New  Orleans,  La. 
Manning,  Maxwell  and  Moore,  Philadelphia,  and  Pittsburg,  Pa.  Edcar  Bloxham,  Paris,  Prance.  McDonald,  Adamson.  Swinburne  &  Co.. 
London.  England,  and  Glasgow.  Scotland.  Ing.  A.  Baldini  &  Co.,  Pondedera,  Italy.  New  York  Export  &  Import  Co.,  Japan,  China, 
and  the  Far  East. 


The  "Ideal" 
Opening   Die 

Eliminates  all  danger  of  Taper 
Threads  or  poor  work — because 
it  is  constructed  to  meet  and 
overcome  the  usual  difficulties 
attending  Thread  Cutting. 


A  hardened  cam  directly  over  the  point  of  strain  supports  the  chasers  and 
overcomes  all  tendency  to  tip  under  pressure  of  the  cut ;  an  equalizing  driving 
clutch  compensates  for  any  imperfection  of  alignment  in  either  the  turret  or 
the  material  being  threaded;  revolving  the  head  instead  of  the  cam  converts 
the  cutting  strain  into  an  opening  power,  doing  away  with  the  necessity  for 
springs  for  this  purpose,  and  the  whole  Die  is  so  simple  and  has  so  few  parts 
that  it  can  be  taken  entirely  apart  in  less  than  a  minute. 
Oier  booklet  ''Dieology"  goes  into  the  subject  thoroiighly — let  ?is  mail  you  a  copy. 

IDEAL  OPENING  DIE  COMPANY.  26  West  Street,  New  Yorh  City 


Foreign  Agents — Buck  &  Hii 


ndon,  England.     F.  G    Kretschmer  & 
'.,  i;i  .\ve.  de  la  Republique.  Paris,  Fr 
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ACCURATE 
BOLTS  AND 
SCREWS 


Wells  Bros.  Thread  Micrometer 
Calipers  measure  tJie  angle  of  the 
screw  thread,  and  assure  the  highest 
degree  of  accuracy  in  bolts  and 
screws. 

The  Hand  Thread  Micrometer,  made  in  two  sizes,  is  a 
popular  style  for  general  work,  but  the  heavier  style  with 
base,  as  shown,  is  particularly  well  adapted  for  shop  use 
and  manufacturing.  A  still  larger  size,  having  capacity 
from  I  j/^"  to  6",  is  made  for  factory  use  and  large  work. 

Write  i or  our  booklet  "Oauges" — shous  full  line  of  Caliper  Gauges, 
Limit  and  Standard  Thread  Gauges  also  Pipe  Thread  Gauges. 

Wells  Bros.  Company 

GREENFIELD,  MASS ,  U.  S.  A. 


Hand 

Thread 

Micrometer 


General  Electric  Company 


C  Q  Motors  of  Merit  With  Automatic  Belt 
Tighteners  for  Constant  Speed  Service. 


Fully  described   in   Catalog    486=C, 
sent  at  request  of  those  interested. 


The  standard  CQ  motor  is  improved  for  certain 
operating  conditions  by  this  attachment  because 

The  employment  of  a  sliding  base  for  belt 
tightening  is  obviated  by  its  use. 

It  permits  short  distances  between  driving 
and  driven  shafts. 

It  allows  the  use  of  driving  pulleys  of  small 
diameter. 

It  gives  greater  arc  of  belt  contact  on 
driving  pulley,  thus  reducing  belt  slip  without 
extra  belt  tension. 

It  permits  driving  a  large  slow  speed  ma- 
chine with  a  small  high  speed  motor. 


Principal   Office :   tScHenectady,   N.   Y. 

Sales   Offices   in   all   large   cities 
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Classified  Index  to  Advertisements. 

Air  Compressors. 

Chicago  Pneu.  Tool  Co.,  Chicago,  111. 
CurtlB  &  Co.   Mfg.  Co.,  St.   Louis,  Mo. 
IndepeDdent  Pneu.   Tool  Co.,  Chicago,   111. 
Ingersoll-Rand   Co.,   New  York. 
Manning,   Maxwell  &  Moore,   Inc.,   New  York. 
Spacke,   F.   W.,   Mch.   Co.,  Indianapolis,   Ind. 
Air  Hoists. 

Curtis  &  Co.   Mfg.  Co.,  St.  Louis,  Mo. 
General  Pneumatic  Tool  Co.,  Montour  Falls,  N.  Y. 
Independent   Pneu.    Tool   Co.,    Chicago   and    N.    Y. 
Northern   Engineering   Wks.,   Detroit,   Mich. 
Ridgway  &  Son,  Coatesvllle,  Pa. 
Air  Motors. 

Independent   Pneu.    Tool   Co..    Chicago  and    N.    Y. 
Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 
Alundum  Wheels. 

Norton  Co.,  Worcester,  Mass. 
Arbor  Presses. 

Foi  Mch.   Co.,  Grand  Rapids,  Mich. 

Lucas  Mch.  Tool  Co.,  Cleveland,   0. 

NIles-Bement-Pond  Co.,   New  York. 

Seneca  Falls  Mfg.   Co.,  Seneca  Falls,   N.   Y. 
Balanoing  Ways. 

Bowsher,   N.   P.,  Co.,  South  Bend,   Ind. 
Ball  Bearings. 

Bantam    -\nti-Frlctlon    Co.,    Bantam,    Conn. 

Hess-Brlght   Mfg.   Co.,   Philadelphia,   Pa. 

Pressed   Steel  Mfg.   Co.,    Philadelphia,   Pa. 
Bearings,  Engine,  Journal  and  Skeleton. 

R.verson.  Joseph  T.,  &  Son,  Chicago,  IlL 
Belt  Filler. 

Cllug-Surface  Co.,   ButCalo,   N.   Y. 
Belting,   Cotton. 

Gandy   Belting  Co.,    Baltimore,   Md. 
Belting,  Bubber. 

Main  Belting  Co.,   Philadelphia,  Pa. 

New  York  Belting  &  Packing  Co.,   New  York. 
Belt  Lacing  Hachines, 

Birdsboro  Steel  Fdry.  &  Mch.   Co.,   Blrdsboro,   Pa. 
Belts.  Endless. 

Gilmer,    L.    O.,    Co.,    Philadelphia,    Pa. 
Bending  and  Straightening  Machinery, 

Bertsch  &  Co.,  Cambridge  City,  Ind. 

Springfield  Mch.  Tool  Co.,  Springfield,  0. 

Watson-Stlllman  Co.,   New  York. 

Williams,  White  &  Co.,  MoUne,  III. 
Bending  Tools. 

NIUs-Bement-Pond  Co.,   New  York. 

Wallace  Supply  Co.,  Chicago,  111. 
Blowers. 

.\merlcan  Blower  Co.,   Detroit,  Mich. 

B.   F.   Sturtevant  Co.,   Hyde  Park,   Mass. 
Blue  Print  Maobines. 

Buckeye  Engine  Co.,  Salem,  O. 

Eugene  Dletzgen  Co.,  Chicago,   111. 

KeaSel  &  Esser  Co..  New  York. 

Pease,   C.   F.,   Blue  Print  Mchy.  Co.,  Chicago,  III. 

Revolute  Mch.   Co.,  New  York. 

Wagenhorst,  J.  H.,  &  Co.,  Youngatown,  O. 
Blue  Print  Machinery  and  Supplies. 

Pease.   C.   F.,   Blue  Print  Mchy.   Co.,  Chicago,   111. 
Bolt  Cutters. 

Acme  Machinery  Co.,   Cleveland,   O. 

Brown,   H.  B.,  Co.,   East  Hampton,   Conn. 

Detrlck  &  Harvey   Mch.   Co.,   Baltimore,   Md. 

Landls  Mch.   Co.,   Waynesboro,   Pa. 

National  Mchy.  Co.,  Tiffin,  O. 

Pratt  &  Whitney  Co.,   Hartford,   Conn. 

Wiley  &   Russell   Mfg.    Co.,    Greenfield,   Mass. 
Bolt  and  Kut  Machinery. 

Acme  Machinery  Co.,   Cleveland,   O. 

Bliss,   E.   W..  Co.,   Brooklyn,   N.  Y. 

Brown,  H.   B.,  Co.,   East  Hampton,   Conn. 

Detrick  &  Harvey  Mch.   Co.,   Baltimore,  Md. 

National  Mchy.   Co.,    Tiffin,   O. 

Niles-Bement-Pond   Co.,   New   York. 

Standard   Engineering  Co.,    Ellwood   City,   Pa. 

Standard  Mchy.   Co.,   Bowling  Green,   O. 

Walerbury-Farrel   Fdry.    &    Mch.    Co.,   Waterbury. 
Boring  Bars, 

Nilcs-Bement-Pond  Co.,   New   York. 

H.   B.   Underwood  Co.,  Philadelphia,  Pa. 
Boring  Machines, 

Beaman  &  Smith  Co.,   Providence,  E.   I. 

Betts  Mch.  Co.,   Wilmington,   DeL 

BInsse  Mch.  Co.,   Newark,   N.  J. 

Davis,   W.  P.,   Mch.  Co.,   Rochester,  N.   Y. 

Detnck  &  Harvey  Mch.   Co.,  Baltimore,   Md. 

King  Mch.   Tool  Co.,    Cincinnati,   O. 

Lucas  Mch.  Tool  Co.,  Cleveland,  O. 

Newton  Mch.    Tool    Wks..    Inc.,    Philadelphia,    Pa. 

Nile»-Bement-Pond   Co.,   New   York. 

Pawling   &   Harnlschfeger.    Milwaukee,    Wis. 

Sellers,   Wm.,  &  Co.,   Inc.,  Philadelphia,   Pa. 

Williams,   White  &  Co.,  Mollne,   111. 
Boring  Mills. 

Baush  Mch.   Tool  Co.,  Springfield,  Mass. 

Betts  Mch.   Co.,   Wilmington,   Del. 

Blckford,  H..  &  Co.,  Lakeport,  N.  H. 

BuUard  Mch    Tool  Co.,   Bridgeport,   Conn. 

■Colbum  Mch.   Tool  Co.,   Franklin,   Pa. 

Glsholt  Mch.  Co.,   Madison,  Wis. 

NUes-Bement-Pond  Co.,   New   York. 

Sellers,  Wm.,  &  Co.,  Inc.,   Philadelphia,  Pa. 
Boring  Tools. 

Armstrong  Bros.   Tool  Co.,   Chicago,   111. 

Carr  Bros.,   Syracuse,  N.   Y. 

Cleveland  Twist  Drill  Co.,   Cleveland,  O. 

Pratt  &  Whitney   Co.,   Hartford,   Conn. 

Three  Rivers  Tool  Co.,  Three  Rivers,  Mich. 

Western  Tool  &  Mfg.  Co.,  Springfield,  0. 
Bronze  Bearings. 

Lumen  Bearing  Co.,  Buffalo,   N.   Y. 
Bulldozers, 

National  Mchy.   Co..  Tiffin,  O. 

Nlles-Bement-Pond  Co.,  New  York. 

Williams,  'ftTilte  &  Co.,   Mollne,  111. 
Cabinets,  Blue  Print. 

Fritz  &  Goeldel  Mfg.   Co.,   Grand  Rapids,   Mich. 

Pease,  C.   F.,   Blue  Print  Mchy.  Co.,  Chicago,   111. 

For  Alphabetical  Index,  see  Page  36. 


It  was  just  a  common  jack  straw  placed  between  the 
intermeshing  steel  wire  cells,  which   are  the  product  of 

A  Jackson  Belt  Lacer 

and  it  looked  easy  to  break.  When  these  two  husky 
young  fellows  tried  it  however,  they  found  their  utmost 
endeavor  at  twisting  and  pulling  to  be  absolutely  vain. 
When  the  regulation  raw  hide,  or  steel  pin  is  used,  the 
joint  is  much  stronger  than  any  other  part  of  the  belt, 
and  is  so  compact  that  it  passes  over  the  smallest  pulley 
without  slipping,  pounding  or  strain.  Cost?  Why  you 
can  lace  a  5"  belt  in  3  minutes,  at  a  cost  for  material  of 
one  cent.      Better  send  for  a  catalogf. 


You  can't  run  a  machine  shop  successfully  without  a 
cold  saw  of  some  kind,  and  the 

Wag'ner  Cold   Saw 

gives  better  satisfaction  than  any  other.  Why?  For  one 
reason,  because  the  materials  and  workmanship  through- 
out are  the  best  to  be  had ;  another  reason  is  that  there 
are  several  patented  features  of  the  Wagner  which  make 
it  a  faster  and  more  adaptable  machine  than  the  others. 
Send  for  illustrated  catalog  containing  full  information. 

Birdsboro  Steel  Foundry  ®  Machine  Co. 

Birdsboro,  Pa. 
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Perhaps  one  like  it  is  just  what  you 
need  to  make  your  machine  perfect. 
It  occupies  only  half  the  space  of  a 
belt  and  never  slips.  It  doesn't 
stretch  in  wet  weather  and  never 
has  to  be  • '  doped  "  or  tightened.  Oil 
that  mav  be  spattered  on  helps  it 
instead  of  spoiling  it.  Nickel  steel 
rivets  found  onlv  on  Diamond  Chains, 
and  scientificallv  tempered  bearing 
surfaces  lessen  wear,  therefore  this 
chain  always  works  better  and  lasts 
longer  than  others  We  can  show 
you  how  and  why  Diamond  Drives 
win  out  every  time  on  short  trans- 
missions and  moderate  speeds.  Send 
us  a  sketch  with  particulars  con- 
cerning vour  needs  and  we  will  lay 
out  a  drive  for  you  and  refer  you  to 
similar  cases  where  Diamond  Chains 
are  giving  more  service  and  better 
ser-i-Tce  than  any  other  doing  the 
work. 


Write  for  our  free  book  on  Foii'er  Chahis  and  Sprockets. 

DIAMOND   CHAIN   &   MFG.  CO. 

240  W.  Georgia  Street,  Indianopolis,  Ind. 


'OUft.  HIGH   GRADE 

READING  DIES 

CUT  TO  FIT  "  NO  REVERSING 


THE 


adjustabie"duplex''die  stocks 

EQUIPPED    WITH    THEM, 
HAVE   MANY  ADVANTAffiS. 


THE  HART  MANUFACTURING  C? 

10  WOOD  STREET. 

CLEVELAND.O..  U.S.A. 


WORK 


iVe  use  ^/G/i  SP££'£>  i5T££L  fo 

m&ke  our  pr/ces  r/^hf.   IVe  f/n/s/?  d/ 

gfr/hd/n^  fo  mske  our  ivork  r/^/jf. 


'^he  ilarachard  Hach'me  Co  Boston  Ma^ 
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Cilipers.      i  Sf*   Machinists'   Small  Tools.) 
Carborundum  Wlieela. 

Cartif.rundum  Co.,  Niagara  Falls,   N.  Y. 
Case  Hardening, 

Rogers  &  Hubbard  Co.,  Middletown,   Conn. 
Castings,  ...   ^  .  ...       n 

Phosphor   Bronze   Smelting   Co.,    Philadelphia,    Pa. 
Castings,  Finished. 

Franlilin  Mfg.   Co.,   Sj-racnse,   X.  T. 
Cement.   Cast  Steel. 

Clark   Cast  Steel  Cement  Co.,    Shelton,    Conn. 
Center  Grinders. 

Heald  Mcb.   Co.,   Worcester.  Mass. 

His.v.Wolf   Mch.    Co.,    Cincinnati,    O. 

Mueller  Mch.  Tool  Co.,  Cincinnati,  O. 

Trump  Bros.  Mch.  Co.,  Wilmington,  Del. 
Centering   Machines. 

Nilfs-Bement-Pond  Co.,   New  Torlj. 

Pratt  &  Whitney  Co.,   Hartford,  Conn. 

Springfield  Mch.   Tool   Co.,   Springfield,   O. 

D.   E.   Whiton  Mch.   Co.,  New  lyondon,  Conn. 

riianiond   Chain  &  Mfg.   Co.,    IndianapoUs,   Ind. 

Jiffre.v  Mfg.   Co.,  Colombos,  O. 
Chains,  Driving.  ,.      t    . 

Diamond  Chain  &  Mfg.    Co.,    Indianapolis,   Ind. 

Liul£   Belt  Co.,   Philadelphia.  Pa. 

Morse  Chain  Co.,   Ithaca,   N.  T. 

•Whitney  Mfg.  Co..  Hartford,  Conn. 
Chain  Blocks.   Differential,  Duplex  and  Tnplex. 

Yale  &  Tuwne  Mfg.  Co.,  New  York. 

CI'"*''  „        ,  ,  X-     ^7 

T.    K.    Almond  Mfg.    Co.,    Brooklyn,   N.   i. 
R.   H.   Brown  &  Co.,   New  Haven,   Conn. 
Cushman  Chuck  Co..  Hartford,  Conn. 
Hoggson  &  Pettis  Mfg.   Co.,  New  Haven,  Conn. 
E.   Horton  •&  Son  Co..  Windsor  Locks,  Conu. 
Jacobs  Mfg.   Co..   Hartford,  Conn. 
Morse  Twist  Drill  &  Mch.   Co.,   New  Bedford. 
National  Twist  Drill  &  Tool  Co..   Detroit,   Mich. 
Niles-Bement  Pond  Co.,   New  York. 
Norton  Grinding  Co.,   Worcester,  Mass. 
Pratt  Chuck  Co.,   Frankfort,   N.   Y. 
Francis  Reed  Co.,   Worcester,   Mass. 
Skinner  Chuck  Co.,   New  Britain,  Conn. 
Standard  Tool  Co.,   Cleveland,   O. 
Walker.    O.   S.,    &  Co.,   Worcester,    Mass. 
Westcott  Chuck  Co.,   Oneida,   N.   Y. 

D.    E.    Whiton  Mch.    Co..    New  London,   Conn. 

Whitney  Mfg.    Co.,   Hartford,   Conn. 
Clutches,   Friction. 

Akron   Clutch  Co.,   Akron,  O. 

H     W.   Caldwell  &  Son  Co.,   Chicago,   111. 

Wood's  Sons.  T.   B..  Co.,  Chambersburg.  Pa. 
Clutches,  Magnetic,  „,       ,     j    « 

Elec.   Controller  &  Supply  Co.,  Cleveland,  O. 
Cold  Saw  Cutting-off  Machines. 

Birdsboro  Steel  Fdry.   &  Mch.  Co.,  Birdsboro 

John  T.    Burr  &  !-ons.   Brooklyn,   N.   Y. 

Cochrane-Bly  Co.,   Rochester,   N.  Y. 

Espen-Lucas  Mch.   Co.,   Philadelphia,  Pa. 

Controllers, 

Crocker-Wheeler  Co.,  Ampere,  N.   J. 
Elec.   Controller  &  Supply  Co.,  Cleveland,   O. 
Core  Ovens. 

S.  oliiimayer  Co.,  Cincinnati,  O. 
I       CoupUngs.  _ 

W     P     Davis  Mch.    Co.,    Rochester.    N.   Y. 
Woods  Sons,   T.   B.,  Co.,   Chambersburg,   Pa. 
Countershafts, 

Norton  Grinding  Co.,   Worcester,  Mass. 
Cranes.  „ 

Box,    Alfred,    &   Co.,    Philadelphia,   Pa. 
Brown  Hoisting  Mchy.   Co.,   Cleveland,  0. 
Curtis  &  Co.  Mfg.  Co.,  St.  Louis,  Mo. 
Detroit   Engineering   Works,    Detroit,   Mich. 
Franklin  Portable  Crane  &  Hoist  Co.,   Franklin 
Frevert   Mchy.   Co.,   New  York. 
General  Pneu.  Tool  Co.,  Montour  Falls,   N.   Y. 
Manning.    Maxwell   &   Moore,    Inc.,   New   YorK. 
Maris  Bros..   Philadelphia,   Pa. 
Nicolls.  W.   S.,   New  York. 
Niles-Bement-Pond  Co.,  New  York. 
Northern   Engineering  Wks.,   Detroit,   Mioh. 
S.   Obei-mayer  Co..   Cincinnati,  O, 
Pawling   &   Hamischfeger,    Milwaukee.    Wis. 
Wm     Sellers  &  Co.,    Inc.,    Philadelphia,   Pa. 
Shaw  Electric  Crane  Co.,  Muskegon,  Mich. 
Crank  Shaft  Turning  Lathe. 

Tindel-Morris   Co..   Eddystone,   Pa. 

Crucibles,  „.^^  ^ 

McCullough-Dalzell   Crucible   Co.,    Pittsburg 
S.   Obermayer  Co.,   Cincinnati,  O. 
Cupolas.  . 

Northern   Engineering   Wks.,   Detroit,   Mich. 
S.   Ol'ermayer  Co.,   Cincinnati,  O. 
Cutting-off  Machines, 

Cochranc-Blv  Co..   Rochester,   N.  Y. 
W.   P.   Davis  Mch.   Co.,   Rochester,  N.  Y. 
Espen-Lucas    Mch.    Wks..    Philadelphia,    Pa. 
Fox  Mch.  Co.,   Grand  Rapids,   Mich. 
Hurlbut-Rogers  Mch.    Co.,    So.    Sudbury,    Mass 
Newton   Mch.   Tool   Wks..    Inc.,    Philadelphia, 
Niles-Bement-Ponrt  Co.,    New  York. 
Pratt  &  Whitney  Co.,  Hartford,   Conn. 
Wm.    Sellers  &   Co..    Inc..    Pbiladelphisi,    Pa. 
Vundyck,   Churchill  Co.,   New  York. 
Warner  &  Swasey  Co.,  Cleveland,  O. 
Cut  Meters. 

Warner  Instrument  Co.,   Belolt,   Wis. 
Diamond  Tools. 

Iiickinson,    Thos.    L..    New   York. 
Dies.      (See   Taps  and   Dies.) 
Die   Heads,    Self-Opening  and  Adjustable. 
Geometric  Tool  Co.,   New   Haven,   Conn. 
Ideal  Opening  Die  Co..  New  York. 
Modern  Tool  Co.,  Erie,  Pa. 
Die  Stccks.      (.See  Pipe  Cutting  Toois.) 
Dowel  Pins,  Brass. 

The   Winkley   Co.,   Detroit,   Mich. 

For  Alphabetical  Index,   see  Page  36. 


Pa. 


Pa. 


August,  1907. 


MACHINERY. 


41 


Classified  Index  to  Advts.  (Continued). 

Drawing  Tables. 

Eugene   Dietzgen  Co.,   Chicago,   111. 

Fritz  &  GoeWel  .Mfg.  Co.,  Grand  Rapids,  Mich. 

Keuffel  &   Esser  Co..   New  York. 
Drawing  Outfits. 

Eugene  Dietzgen  Co.,  Chicago,  111, 

Keuffel  &  Esser  Co.,  New  York. 
Drill  Grinders. 

Heald  Mcb.   Co.,   Worcester,  Mass. 

rratt  &  Whitney  Co..  Hartford,  Conn. 

Wm.    .Sellers   &   Co..    Inc.,    Philadelphia.    Pa. 

Wilmarth  A:  Morman  Co.,   Grand  Rapids,   Mich. 
Drills,  Rock. 

Ingersoli-Rand  Co.,  New  York. 
Drills,   Twist. 

Boker,    Hermann.   &   Co..   New  York  and  Chicago. 

CleTCland   Tn-ist   Drill  Co..   Cleyeland,    O. 

Detroit  Twist  Drill  Co.,  Detroit,  Mich. 

Morse  Twist  Drill  &  Mch.   Co.,   New  Bedford. 

National  Twist  Drill  &  Tool  Co.,  Detroit,  Mich. 

Pratt  &  Whitney   Co.,   Hartford,   Conn. 

Standard  Tool  Co.,  Cleveland.   O. 

Syracuse  Twist  Drill  Co..   Syracuse,   N.   Y. 

Three   Rivers  Tool  Co.,   Three  Rivers,   Mich. 

Whitman   &   Barnes   Mfg.    Co.,    Chicago,    111. 
Drilling  Machines,  Radial, 

-American  Tool  Wks.   Co.,  Cincinnati,  O. 

Bickford   Drill  &  Tool   Co.,   Cincinnati,   O. 

Detrick   &  Harvey    Mch.    Co.,    Baltimore,   Md. 

Dreses  Mch.   Tool  Co.,   Cincinnati,  O. 

Hamilton  Mch.   Tool  Co.,   Hamilton,   O. 

Hill.  Clarke  &  Co..  Inc.,  Chicago,   111. 

Mueller  Mch.  Tool  Co.,  Cincinnati.  O. 

Niles-Bement-Pond   Co.,    New  York. 

Prentice   Bros.   Co.,   Worcester,    Mass. 

Western  Mch.   To<jl  Works,   Holland,  Mich. 
Drilling  Machines,  Upright. 

American  Tool   ^T;s.   Co.,   Cincinnati,   O. 

Baker  Bros..  Toledo,  O. 

B.   P.   Barnes  Co.,   Eockford,   111. 

W.   F.   &  3.    Barnes   Co..   Rockford,   111. 

H.  G.  Barr,  Worcester,  Mass. 

Baush  Mch.  Tool  Co.,   SpringHeld,   Mass. 

Betts  Mch.   Co..   Wilmington,   Del. 

Bickford  Drill  &  Tool  Co.,  Cincinnati,  O. 

Burke  Mchy.  Co.,  Cleveland,  O. 

Cincinnati  Mch.  Tool  Co.,   Cincinnati,  O. 

Detrick  &  Harvey  Mch.   Co.,   Baltimore,   Md. 

Dreses  Mch.  Tool  Co.,  Cincinnati,  0. 

Fenn  Mch.   Co..   Hartford,  Conn. 

Fox  Mcb.  Co.,  Grand  Rapids,  Mich. 

Gould  &  Ebcrhardt,   Newark.  N.  J. 

Hamilton  Mch.   Tool  Co..   Hamilton,   0. 

Henry  &  Wright  Mfg.    Co.,   Hartford,   Conn. 

Knecht  Bros.  Co.,   Cincinnati,   O. 

Mechanics  Machine  Co.,   Rockford,  111. 

Mitts  &  Merrill,  Saginaw,  Mich. 

Mueller  Mch.  Tool  Co.,   Cincinnati,   0. 

National  Separator  &  Mch.  Co.,  Concord,   N.  H. 

New  Haven  Mfg.  Co.,  New  Haven,  Conn. 

Nlles-Bement-Pond  Co.,   New  York. 

Pawling  &  Hamischfeger,    Milwaukee,    Wis. 

Pratt    ..t    ^Tiituey    Co.,    Hartford,    Conn. 

Prentice  Bros.   Co.,   Worcester,   Mass. 

A.  E.   Quint.  Hartford,  Conn. 
Francis  Reed  Co.,   Worcester,  Mass. 
Sellers,  Wm.,  &  Co.,   Inc.,   Philadelphia,   Pa. 
Sibley  Mch.  Tool  Co.,  So.   Bend,   Ind. 
Slate,   Dwight,   .Mch.   Co.,  Lowell,   Mass. 

J.  E.  Snyder  &  .Son,  Worcester,   Mass. 

Superior  Mch.   Tool  Co.,   Kokomo.   Ind. 

United  States  Elec.   Tool  Co.,   Cincinnati,   O. 

Western  Mch.  Tool  Works,  Holland,  Mich. 

Wiley   &    Russell    Mfg.    Co.,    Greenfield,    Mass. 

Whitcomb-Blaisdell   Mch.   Tool   Co.,   Worcester. 
Drilling   Machines,    Portable,    Electrical   Driven, 

Chicago  Pncu.   Tool  Co.,  Chicago,   111. 

Cincinnati  Elec.  Tool  Co.,  Cincinnati.  O. 

Clark,  Jas.,  Jr.,  &  Co.,   Louisville,   Ky. 

Dallett,  Thos.  H.,  Co.,  Philadelphia,  Pa. 

Hisey-Wolf   Mch.    Co.,    Cincinnati,   0. 

Niles-Bement-Pond  Co.,.  New  York. 

Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 

United   States  Elec.    Tool   Co.,    Cincinnati,   O. 

Van  Dom  Electric  &  Mfg.   Co.,  Cleveland,   O. 
Drying  Ovens. 

Stelner,  E.  E.,  Newark,  N.  J. 
Dynamos, 

Crocker-Wheeler  Co.,   Ampere,   N.  J. 

Eck  Dynamo  &  Motor   Wks.,  Belleville,   N.  J. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Rldgway  Dynamo  &  Engine  Co.,   Ridgway,  Pa. 

Robblns  &  Myers  Co.,  Springfield,  O. 

B.  F.  .Sturtevaut  Co.,  Hyde  Park,  Mass. 
Western   Electric  Co.,  Chicago,  III. 
Westiughouse  Elec.  &  Mfg.  Co.,  Pittsburg,  Pa. 

Electrotypers. 

I.«'veJoy  Co.,  New   York, 
Elevators,  Hydraulic. 

Ridgway  &  Son,   Coatesville,  Pa. 
Emery  and  Corundum  Wheels, 

Abrasive  Material  Co.,   Philadelphia,  Pa. 

Bridgeport   Safety    Emery    Wheel   Co.,    Bridgeport. 

Safety  Emery  Wheel  Co.,   Springfield,  0. 

Star  Corundum  Wheel  Co..  Ltd.,  Detroit,  Mich. 

Sterling  Emcrv  Wheel  Mfg.  Co.,  Tlffln,  O. 

Vltrined   Wb.il   lo..    Westfield,    Mass. 
Emery  Wheel  Dresser. 

Geo.  H.  Calder,   Lancaster,  Pa. 

Desmond-Stephan  Mfg.   Co.,   Crbana,   O. 

Diamond  Saw  &  Stamping  Wks..   Buffalo,   N.  Y. 

T.  L.   Dickinson.   New  York. 

International  Specialty  Co.,   Detroit,   Mich. 

Morton  Mfg.  Co.,   Muskegon  Heights,  Mich. 

Sherman  Mfg.  Co.,   Detroit,   Mich. 

Standard  Tool  Co.,  Cleveland.  O. 
Engines. 

American   Blower  Co.,   Detroit,   Mich. 

New  Britain  Mch.  Co..   New  Britain.   Conn. 

Uldgway    Dynamo   &    Engine   Co..    Ridgway,    Pa. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 

For  Alphabetical  Index,   see  Page  36. 
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The  six  o'clock  whistle  should  mean  more  to  you  than  the  mere  ending  of 
another  day.  It  means  time  for  yourself — .spare  time  for  .self-improvement. 
You  have  chances  to  get  a  sound  pr  .ctical  education  that  in  your  father's 
time  was  not  even  dreamed  of.  Instead  of  wasting  your  spare  time  use  it 
to  acquire  knowledge  that  will  help  you  earn  more  money. 

Cyclopedia  of  Modern  Shop  Practice 

offers  the  shop-worker,  factory  hand  or  machinist  an  exceptional  opportunity  to  **go 
ahead."  The  young  man  who  has  not  chosen  a  trade  or  profession  can  study  at  home 
without  losing  a  moment  from  regular  duties  and  thus  prepare  for  more  important  work. 
The  foreman,  superintendent  and  factory  owner  will  find  in  this  really  great  work  hun- 
dreds of  plans,  methods  and  ideas  to  save  time  and  money  in  the  factory  and  shop. 

Special  SUMMER  Sale 

HALF    price:    offer 

WE  EnPLOY  NO  AGENTS,  believing  our  books  offer  the  best  chance  to  demonstrate 
the  superiority  of  the  regular  courses  of  the  School,  the  books  being  compiled  from  the 
representative  instruction  papers,  ilerely  to  advertise  the  School  during  the  summer 
months  we  are  making  this  special  30-day  offer  : 

$12.00   instead    of  $24*00 

FREE    FOR   EXA.MINA.XION 

Sent  express  prepaid,  if  you  mention  "  Hachinery  ",  August,  '07.  if  satisfactory,  send 
$2.00  within  one  week  and  $2.00  a  month  until  the  special  price  is  paid  ;  otherwise  notify 
us  to  send  for  the  books  at  our  expense. 

If  you  are  a  machinist,  tool  maker,  blacksmith,  foundryman,  pattern  maker,  sheet 
metal  worker,  draftsman,  steam  or  gas-engine  engineer,  electrician,  etc,  this  is  your 
chance  to  GET  AHEAD, 


Contents : 

Machine  Shoi 
Work— The  Lath< 
—The  Planer— Th< 
Milling  Machine- 


FOUR  MASSIVE 
VOLUMES 


American  school  of  correspondence,  Chicago^ 


SHEPARD  TROLLEYS 

TYPIFY  THE  TROLLEY  EXCELLENCES  OF 

Movability        Adaptability        Durability 

Shipment  from  stock  of  1,  3  and  5=ton  sizes 

TKe  General  Pneumatic  Tool  Company 

General  Office  and  Works,  HONTOUR   FALLS,  N.  Y, 

NEW  YORK.  Singer  Building.       PITTSBURG.  Machesney  Building.       PHILADELPHIA,  Stephen  Cirard  Building. 
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"Everything  You  Need  in  Your  Foundry" 


Write  for     | 
General 
Catalog 
No.  40-P 


Write  for 
General 
Catalog 
No.  40-P 


THE  LARGEST  FOUNDRY   FACING  FACTORY   IN  THE  WORLD 

ESTABUSHED  1874 

Cupolas,  Ladles,  Plumbago,  Core  Ovens,  Snap   Flasks.     Brass, 

Aluminum,  Iron  and   Steel   Foimdry  Requisites. 

Foundry  Sieves,  Bellows,  etc.,  etc. 

THE  S.  OBERMAYER  CO. 

'^'•'lu  Coderu.fd.^°  "         General  Offices :  Cincinnati,  Ohio,  U.  S.  A. 


A  Handy  Tool  for  Your  Bench  Drilling 

Just  attach  it  to  toui-  lamp  socket  and  it  is  ready  for  work.  It  drills 
from  0  to  i^-inch"metal,  has  a  speed  from  390  to  950.  We  -n-ill  ship  it 
to  you  on  irUl,  and  if  you  don't  find  it  to  be  a  money-maker  send  it 
back  at  oiu-  expense. 


Type  H.  Grinder 


For  grinding  Centers,  Cutters,  Reamers,  Dies, 
Rolls  and  Internal  and  Surface  Grinding  of  all 
kinds.  Set  in  Tool-post  of  Lathe,  Planer,  Shaper 
or  Milling  Machine. 


Patent  Applied  for. 


7  sizes  of  Drills 
0  to  3 '16,  JX,  'a.  '4.  K.  1.  IK 


The    United    States    Electrical    Tool    Company 


Cincinnati,  Ohio,  U.  S.  A. 
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NOT  IN  A  TRUST. 

HAYES   FILE  CO.,     -      DETROIT,  MICHIGAN. 


Try  our  Special-Cut  LATHE  File. 
We  sell  direct  to  the  Consumer.  -  Write  for  prices  and  discounts. 


Engines,   Gas,    Gasoline  and  Oil. 

Foos  Gas  Engine  Co.,   Springfield,    O. 
Fose   Gasoline   Engine   Co.,    Kalamazoo.   Mich. 
Olds   Gas   Power   Co..   Grand    Rapids.    Mich. 
otto  Gas  Engine  Wks.,   Philadelphia.   Pa. 
Exhaust  Heads. 

B.   F.   Sturtevant  Co.,  Hyde  Park,   Mass. 
Factory  Equipment, 

Federal  Steel  Fixture  Co.,  Chicago.  III. 
Fans,   Exhaust,   Electric,   Ventilating. 
American  Blower  Co.,  Detroit,  Mich. 
Robbins  &  Myers  Co.,  Springfield,  O. 
B.   F.   Sturtevant  Co.,   Hyde  Park,  Mass. 
Files. 

American  Swiss  File  &  Tool  Co.,   Elizabeth,   N.  J. 
G.  &  H.   Bamett  Co.,   Philadelphia,  Pa. 
Hammacher,   Schlemmer  &  Co.,   New  York. 
Hayes   File   Co..    Detroit.    Mich. 
Nicholson  File  Co.,  Providence,  R.  I. 
Reichhelm.    E.   P.   &  Co.,   New  York. 
Filing  Machines. 

Cochrane-Bly  Co..   Rochester,  N.  Y. 
Simplex  Mfg.  Co.,  New  York. 
Fillet  Cutters. 

Milwaukee  Foundry   Supply  Co.,   Milwaukee,    Wis. 
FiUet  (Leather). 

Butler,   A.   G.,  New  York. 
S.   Obermayer  Co.,  Cincinnati,  0. 
Flasks. 

S.   Obermayer  Co..  Cincinnati,  0. 
Flexihle  Shafts. 

Coates  Clipper  Mfg.  Co.,   Worcester,  Mass. 
Stow  Flexible  Shaft  Co..    Philadelphia,    Pa. 
Stow  Mfg.   Co.,  Binghamton,   N.   Y. 
Forges. 

Billings  &  Spencer  Co.,   Hartford,   Conn. 
ButTalo  Dental  Mfg.    Co..    Buffalo,   N.   Y. 
Burke  Mchy.   Co.,   Cleveland,   O. 
B.   F.   Sturtevant  Co..   Hyde   Park,  Mass. 
Forgings,  Drop. 

Billings  &  Spencer  Co..   Hartford,  Conn. 
Hay-Budden  Mfg.  Co.,  Brooklyn,  N.   Y. 
Keystone  Drop  Forge  Wks..  Chester,   Pa. 
Phosphor   Bronze   Smelting   Co..    Philadelphia,   P». 
J.   H.   Williams  &  Co..  Brooklyn,  N.  Y. 
Wyman  &  Gordon,  Worcester,  Mass. 
Forging  Machines. 

Acme  Machinery  Co.,  Cleveland,  O. 
National   Mchy.   Co.,   Tlffln,   0. 
Scranton  &  Co.,   New  Haven,   Conn. 
Williams.  White  &  Co.,   MoUne,  111. 
Foundry    Facings,    Brushes,    Barrows,    Shovels,    Bel- 
lows and  Blowers. 
S.   Obermayer  Co.,   Cincinnati,   0. 
Paxson,  J.  W.,  &  Co.,  Philadelphia,  Pa. 
J.   D.   Smith  Fdry.   Sup.   Co.,   Cleveland,   O. 
Foundry  Supplies. 

Goldschmldl  Thermit  Co.,  New  York. 
Milwaukee  Foundry  Supply  Co.,   Milwaukee,   Wis. 
S.   Obermayer  Co.,   Cincinnati,  O. 
Paxson,  J.  W.,  &  Co.,  Philadelphia,  P». 
J.   D.  Smith  Fdry.  Sup.   Co.,  Cleveland,  0. 
Friction  Cone  Pulleys. 

G.   F.   Evans,   Newton  Center,  Mass. 
Fuel  Economizers. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
Furnaces,  Coal  Oil. 

Burke  Mchy.  Co.,  Cleveland,  O. 
Furnaces,  Gas. 
American  Gas  Furnace  Co.,  New  York. 
Chicago  Flexible  Shaft  Co.,  Chicago,  IlL 
Furnaces,  Liquid  Fuel, 

Best,    W.    N.,  American  Calorific  Co.,   New  York. 
Gauges,   Surface,  Depth,   etc. 
Brown  &  Sharpe  Mfg.    Co.,    Providence,   H.  I. 
Pratt  &  Whitney  Co.,   Hartford.  Conn. 
John  M.    Rogers  Wks.,    Gloucester   City,    N.   J. 
Sawyer  Tool  Mfg.    Co.,    Fitchburg,   Mass, 
J.  T.   Slocomb  Co.,   Providence,   R.   I. 

E.  G.   Smith   Co.,   Columbia,   Pa. 
L.   S.   Starrett  Co..   Athol,   Mass, 
Wells   Bros.    Co.,   Greenfield,    Mass. 
J.  Wyke  &  Co.,  Boston,  Mass. 

Gears. 
Arthur  Co.,   New  York. 
Hugo  Bilgram.   Philadelphia,   Pa. 
Boston  Gear  Wks.,   Norfolk  Downs,   Mass. 

F.  H.   Bultman  &  Co.,  Cleveland.  O. 

H.    W.  Caldwell  &  Son  Co.,   Chicago,   111. 

Culhnan  Wheel  Co.,  Chicago,   111. 

Eberhardt  Bros.   Mch.   Co.,   Newark.   N.  J. 

Foote  Bros.   Gear  &  Mch.  Co.,  Chicago,  111. 

Wm.   Ganschow  Co..  Chicago.  111. 

Gleason  Works,   Rochester,  N.   Y. 

Gould  &  Eberhardt,   Newark.  N.  J. 

Grant  Gear  Works.   Boston,  Mass. 

Morse,    Williams  &   Co..    Philadelphia,   Pa. 

New  Process  Raw  Hide  Co.,  Syracuse,  N.  Y. 

Philadelphia  Gear  Wks.,  Inc.,  Philadelphia,  Pa. 

Turley,  H.  G.,  St.  Louis,  Mo. 

Van  Dorn  &  Dutton  Co.,  Cleveland,  O. 

Werner  &  Pfielderer,  Saginaw,  Mich. 
Gear-Cutting  Machines. 

Becker-Bralnard  Milling  Mch.   Co.,   Hyde   Park. 

F.   H.   Bultman  &  Co.,  Cleveland,  0. 

Eberhardt  Bros.  Mch.   Co.,   Newark,   N.  J. 

Fellows   Gear  Shaper  Co.,   Sprlngfle>d,    Vt. 

Gleason  Worts.   Rochester,   N.   Y. 

Gould  &  Eberhardt,   Newark,   N.  J. 

Pratt  &  Whitney  Co.,    Hartford,   Conn. 

Van  Dom  &  Dutton  Co.,  Cleveland,  O. 

D.    E.    "Whiton  Mch.   Co.,    New  London,   Conn. 
Gear  Planers,  Bevel. 

Gleason  Works,   Rochester,  N.  Y. 
Gear  Shapers. 

Fellows  Gear  Shaper  Co.,  Springfield,  Vt. 
Generators. 

Crocker-Wheeler  Co..   Ampere.    N.   J. 

General  Elec.  Co.,  Schenectady,  N.  Y. 

Western  Electric  Co.,  Chicago,  111. 

Westiughouse   Elec.    &   Mfg.    Co..    Pittsburg.   P». 

For  Alphabetical  Index,   see  Page  36. 
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-Graphite. 

Jos,  Dlion  Crucible  Co.,  Jersey  City,   N.  J. 

6.  Obennayer  Co.,   Cincinnati,  O. 
Grinders,   Portable  Electrical  Driven. 

Chicago  Pncu.   Tool  Co.,   Chicago,   111. 

Cincinnati  Elec.  Tool  Co.,  Cincinnati.  O. 

Clark,  Jas.,  Jr.,   &  Co.,  LoulsTlUe,   Ky. 

Heald    Mch.    Co.,    Worcester,    Mass. 

HlscT-Wolf   Mch.   Co.,   Cincinnati,   O. 

United  States  Elec.  Tool  Co.,  Cincinnati,  O. 
Orlndingr  Kachinery. 

B.  F.  Barnes  Co.,  Kockford,   111. 

W.   F.   &  J.   Barnes  Co.,   Rockford,   111. 
Batb  Grinder  Co.,   Fltchbnrg,   Mass. 
Becker-Brainard   MIlllDg  Mch.    Co.,    Hyde   Park. 

C.  H.  Besly  &  Co.,  Chicago.   111. 

Bridgeport   Safety    Emery   Wheel   Co.,    Bridgeport. 

Brown  &  Sharpe  Mfg.   Co.,   Providence,   B.   I. 

Builders*  Iron  Foundry,   Providence,   R.  I. 

Diamond  Mch.   Co.,  Providence,   R.   I. 

Gould  &   Eberhardt,    Newark,    N.   J. 

Graham  Mfg.  Co.,  Providence,  R.   I. 

Hisey-Wolf  Mch.  Co.,  Cincinnati,  0. 

Landis  Tool  Co.,   Waynesboro,   Pa. 

Modern  Tool  Co.,   Erie,   Pa. 

Ney,  B.   W.,  Kingston,  N.  Y. 

Norton  Grinding  Co.,   Worcester,   Mass. 

Pratt  &  Wbltney  Co.,   Hartford,   Conn. 

Ransom  Mfg.  Co.,  Osbkosh,  Wis. 

Safety   Emery  Wheel   Co.,   Springfield,  0. 

Saxon  Mch.  Co.,  Holyoke,  Mass. 

SeUers,    Wm.,   &  Co.,   Inc.,    Pbiladelpbla,   Pa. 

Star  Corundum  Wheel  Co.,   Ltd..   Detroit,   Mich. 

Stow  Flexible   Shaft  Co.,    Philadelphia,   Pa. 

Stow  Mfg.  Co.,  Blnghamton,  N.  Y. 

Walker,   O.   S.,   &  Co..   Worcester,   Mass. 

Whitney  Mfg.   Co.,   Hartford,   Conn. 
.Grinding  Machinery,    Motor   Driven. 

Ransom   Mfg.   Co..    Osbkosh.   Wis. 
'grinding  Hachines,  Plain  Universal. 

Bath  Grinder  Co.,   Fltchburg.   Mass. 

Brown  &  Sharpe  Mfg.    Co.,    Providence,   B.    I. 

Dayton  Mch.   &  Tool  Wks.,   Dayton,  0. 

Landis  Tool  Co.,  Waynesboro,  Pa. 

Nlles-Bement-Pond  Co.,   New  York. 

Norton  Grinding  Co.,   Worcester,  Mass. 
:Hammers,  Power. 

Beaadry  &  Co.,   Inc.,   Boston,  Mass. 

Nilcs-Bemcnt-Pond  Co.,  New  York. 

Scranton  &  Co.,  New  Haven,  Conn. 

Sellers,  Wm.,  &  Co..   Inc.,   Philadelphia,  Pa. 

Williams,  White  &  Co.,  MoUne,  lU. 
.Sammers,  Power,   Steam  and  Drop. 

Beaudry  &  Co.,    Inc.,   Boston.   Mass. 

Billings  &  Spencer  Co..   Hartford,  Conn. 

E.   W.   Bliss  Co.,   Brooklyn,   N.   Y. 

Bradley,   C.   C,   &  Son,   Syracuse,   N.    Y. 

Chambersburg  Engineering  Co..  Chambersburg,  Pa. 

Dienelt  &   Eisenhardt,   Philadelphia,  Pa. 

Merrill  Bros.,   Brooklyn,   N.   Y. 

Nlles-Bement-Pond  Co..    New  York. 

Scranton  &  Co..    New   Haven,   Conn. 

Toledo  Mch.  &  Tool  Co.,   Toledo,  O. 

Waterbury-Farrel   Fdry.    &    Mch.' Co.,    Waterbury. 

Williams,  White  &  Co.,   Moline,  III. 
'Bandies,  U&chine  Tool, 

Cincinnati  Ball  Crank  Co.,  Cincinnati,  O. 
:Hardening  and  Tempering. 

American  Gas  Furnace  Co.,   New  York. 

Chicago  Flexible  Shaft  Co.,   Chicago,   111. 

Coes  Wrench  Co.,   Worcester,   Mass. 
Heading,  Upsetting  and  Forging  Machines. 

Acme  Machinery  Co.,  Cleveland,  0. 

AJax  Mfg.   Co.,   Cleveland,  0. 

Bliss,  E.   W..   Co.,  Brooklyn,   N.  Y. 

Brown,   H.   B.,   Co.,    East   Hampton,    Conn. 

National  Mchy.   Co.,  Tiffin,  O. 

Nlles-Bement-Pond   Co.,    New   York. 

Sellers,    Wm.,    &   Co.,    Inc..    Philadelphia,    Pa. 

Williams,   White  &  Co.,   Moline.    111. 
Heating  and  Ventilating,    Dust   Collecting   Systems. 

American  Blower  Co.,  Detroit,   Mich. 

Jeffrey  Mfg.  Co.,  Columbus,  O. 

B.   F.  .Sturtevant  Co.,  Hyde  Park,  Mass. 
Beating  Machines. 

American  Gas  Furnace  Co.,  New  York. 

Chicago  Flexible  Shaft  Co.,  Chicago,   111. 
-  Beaters. 

American  Blower  Co.,  Detroit,   Mich. 

Jeffrey  Mfg.   Co.,   Columbus,  O. 

B.   F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
Heaters,  Feed  Water. 

Stewart   Heater  Co.,    Buffalo,    N.    Y. 
Boists. 

Volney  W.   Mason  &  Co.,   Providence,    B.   I. 

Nlles-Bement-Pond  Co.,    New   York. 

J.  D.  Smith  Fdry.  Sup.  Co.,  Cleveland,  O. 
Boists,  Chain. 

Harrington,  Edwin,  &  Son,  Inc.,  Philadelphia,  Pa. 

Nlles-Bement-Pond  Co.,  New  York. 
Hoists,  Electrio. 

Box.   Alfred,  &  Co.,   Philadelphia,   Pa. 

Chicago  Pneumatic  Tool  Co.,   Chicago,   111. 

General  Pneumatic  Tool  Co.,  Montour  Falls,  N.  Y. 

Nlles-Bement-Pond  Co.,   New  York. 

Northern  Engineering  Wks.,  Detroit,   Mich. 

Pawling   &   Harnlschfeger,    Milwaukee,   Wis. 

Yale  &  Towne  Mfg.   Co.,   New   York. 
Boists,  Fneiunatio, 

Curtis  &  Co.   Mfg.   Co..   St.   Louis,   Mo. 

General  Pneumatic  Tool  Co.,  Montour  Falls,  N.  Y. 

Independent   Pneumatic   Tool   Co.,    Chicago,    III. 

Ingersoll-Rand  Co.,  New  York. 

Northern   Engineering  Wks.,    Detroit.   Mich. 

Stow   Flexible  Shaft  Co.,   Philadelphia.    Pa. 
-Bydraulic  Machinery. 

Burroughs,  Charles.  Co.,  Newark,  N.  J. 

Chambersburg  Engineering  Co.,  Chambersburg,  Pa. 

Nlles-Bement-Pond  Co.,   New  York. 

Waterbury-Farrel    Fdry.    &    Mch.    Co.,    Waterbury. 

Watson-Htlllraan  Co.,   New  York. 

Williams.   White  &  Co.,  Moline,   111. 
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OUR  NEW   BOOKS 

The  Derry-CoUard  Co.  of  this  city  having  gone  into  Bankruptcy,  we 
purchased  from  the  Receiver  of  thia  company,  all  right,  title  and  in- 
terest ic  their  publications  and   oCFer  them  at  the  foUo'wlng  prices. 

AMERICAN    STEEL   W^ORKER. 

By  E.  R.  Markham.  The  most  exhaustive  book  on  steel  ever  published, 
treating'  in  its  343  pages,  selection  of  stee.1  for  various  purposes,  treatment 
of  taps,  dies  and  milling  cutters,  and  other  tools  common  to  machine  shop 
work;  case  and  pack  hardening  are  also  exhaustively  treated.  Price,  $2.50. 

MACHINE    SHOP    ARITHMETIC. 

By  Colvin-Cheney.  This  is  one  of  the  most  popular  meclianical  books 
in  print;  over  11,000  have  been  sold.  It  takes  up  such  calculations  as  are 
likely  to  come  up  in  the  shop,  and  shows  how  each  step  is  taken.  Shows 
how  to  make  formulas  as  well  as  to  use  them.  Takes  up  screw  cutting  in 
such  a  way  that  any  thread  can  be  calculated  on  any  lathe.  No  hard  and 
fast  rules  can  do  this.  Tells  about  tap  drills,  pipe  threads,  weight  of  metals, 
metric  system  and  many  other  things.     131  pages.  Price,  50c. 

CHANGE    GEAR    DEVICES. 

By  Oscar  E.  Perrigo.  The  development  of  the  screw  cutting  lathe  is 
clearly  shown  in  this  book  from  the  days  of  B.  C.  down  to  the  present.  Its 
particular  field  is  the  change  gear  devices  that  have  been  made  and  used  by 
various  builders.  The  author  has  sifted  the  many  schemes  down  to  29,  that 
show  some  special  points,  and  these  are  shown  in  all  the  detail  that  is 
necessary.  It  is  a  practical  reference  book  for  every  machine  tool  builder, 
designer,  draftsman.    Printed  on  enameled  paper.    88  pages.     Price,  $  1 .00. 

BEVEL    GEAR.   TABLES. 

By  D.  Ag.  Angstrom.  A  new  book  that  will  at  once  commend  itself  to 
mechanics  and  draftsmen.  Does  away  with  all  the  trigonometry  and  fancy 
figuring  on  bevel  gears  and  makes  it  easy  for  anyone  to  lay  them  out  or 
make  them  just  right.  There  are  36  full  page  tables  that  show  every  neces- 
sary dimension  for  all  sizes  or  combinations  you're  apt  to  need.  No  puzzling, 
figuring  or  guessing.  Gives  placing  distance,  all  the  angles  (including 
cutting  angles)  and  the  correct  cutter  to  use.  A  copy  of  this  prepares  you 
for  anything  in  the  bevel  gear  line.  Price,  $1.00. 

ENGINEERS   ARITHMETIC. 

By  Colvin-Chenet.  Contains  the  foundation  principles  involved  in 
making  such  calculations  as  come  into  the  practical  work  of  the  stationary 
engineer.  Price,  50c. 

SPECIAL  25c.  BOOKS. 

TURNING  AND   BORING  TAPERS. 

Shows  all  the  kinks  for  turning  tapers  and  includes  boring  mills. 

Price,  25c. 

THREADS  AND  THREAD  CUTTING. 

Practical  pointers  for  all  kinds  of  thread  work,  including  "hobs." 

Price   2Sc 

DRAFTING    OF    CAMS. 

Shows  how  to  lay  out  all  kinds  of  cams  for  various  work.       Price,  25c. 

COMMUTATOR    CONSTRUCTION. 

By  Wm.  Baxter,  Jr.  The  business  end  of  a  dynamo  or  motor  is  the 
commutator,  and  this  is  what  is  apt  to  give  trouble.  This  shows  how  they 
are  made,  why  they  get  out  of  whack  and  what  to  do  to  put  'em  right 
again.  Price,  25c. 

BRAZING   AND    SOLDERING. 

By  James  F.  Hobart.  A  complete  course  of  instruction  in  all  kinds  of 
hard  and  soft  soldering.  Shows  just  what  tools  to  use,  how  to  make  them 
and  how  to  use  them.  Price,  25c. 

WIRING  A  HOUSE  FOR  ELECTRIC 
LIGHT. 

By  Herbert  Pratt.  Shows  every  step  in  the  wiring  of  a  modern  house, 
how  to  figure  size  of  wires,  etc.,  so  that  one  may  safely  wire  a  house  or  shop 
by  following  the  simple  directions  given  in  this  book.  Price,  25c. 


C^.-tny  of  these  boots  sent  pref  aid  o 


^i^Oiir  Catalogue  of  practical  books  s 


request.     Settd/o* 


Norman  W.  Henley  &  Son,  132  Nassau  St.,  New  York 


44 


MACHIXEEY. 


August,  1 9  77. 


To  All  Who  Case -Harden 

We  want  to  send  a  copy  of  our  book 

"How   to  Case-Harden,   Color   and 
Anneal  with  Granulated  Raw  Bone " 

You  mav  know  all  about  case-hardening— even  so.  you  will  be  the  more  in- 
cerested"  There  mar  be  some  particular  point  you  would  like  to  be  assured 
on— the  book  treats  the  subject  very  thofroughly ;  and  if  you  want  to  brush  up 
on  the  subiect  in  general  vou  will  find  complete  directions  for  case-hardening 
and  coloring;  the  mattef  is  put  in  clear,  practical  shape,  and  the  ground 
well  covered.     Send  your  address — the  book  is  free. 

THE     ROGERS     &     HUBBARD     COMPANY 

10    Hi<^h   Street         -----         Middletown,  Connecticut 


Mass. 


■■■^•*'^-"'-'  »""' J^ 


The  Phosphor  Bronze  SmeltingCo.Qmited, 

2200   WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE ' 

ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

—  DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 


Of  what  value  is  your  opinion  of  high-speed  steel,  if 

you  have  not  tried 

^  HELLER'S  Alloy  Bi|h=Speed  Tool  Steel 

WRITE    FOR    CATALOGUE 

HELLER  BROTHERS  CO.,  NewarK,  N.  J. 


JESSOP'S  BEST  CARBON  TOOL 
STEEL 

is  yet  -onexcelled  for  cutting 
tools  of  all  kinds  and  for  gen- 
eral machine  shop  use. 


JESSOP'S  "ARK"  HIGH  SPEED  AIR  BARDENWfl 
STEEL 

gives  marvelous  results — heavy  cuts — at  Tajud 
speed ;  cannot  be  burned. 


—^     _                    -w    .^        Manufactory,  Sheffield,  England. 
^Vm.  JeSSOP  (Si  Sons,  i^td.,   Chlel  American  ""' .-..-.. 


Established  177^. 


Office,  9lJohn  St., NewYort 

20  Highest  Exhibition  Awards. 


ASK  YOUR  DEALER  FOR    fUFKIN  STEEL  RULES 


WITH  READABLE  GRADUATIONS 


16  24-32  40  48  56, 

.'1.1.  i;i  .  i  ,  I  , 


The  64th  graduations  on  this  rule  can  be  instantly  read.    We  make  a  full  line  and  every  rule 
guaranteed. 

Made  by    THE /UFKIN fiULE QO    Saginaw.  Mich.^U.S.A. 

THE    LARGEST    ««Nur*CTURERS    or  TAPES   AND    RULES    IN   THE   "°%°^  ^^^  g^,^,^„. 
Send  for  Catalog  


,1  Cl£iS8lfled  Index  to  Advts.  (Contmued). 

Hydraulic  Tools. 

BirclslH.ro  Steel  Fdry.  &  Mch.  Co..   Blrisboro,  F«. 

Niles-Bemcnt-Pond  Co..  New  York. 

Watson-Stillman  Co..  Xew  York. 
Indicators. 

Norton  Grinding  Co..  Worcester,  Mass. 

L.    S.    Starrett   Co..   Athol.  Mass. 

R.  Woodman  Mfg.  &  Supply  Co..  Bosto 
Injectors. 

Jenkins  Bros..  New  York. 

Sellirs.    Wm.,    &   Co..    Inc.,    Philadelphia.    Pa. 
Jacks. 

Dlennlt  &  Eisenhardt,  Philadelphia,  Pa. 

Watson-Stillman  Co.,  New  York. 

Jigs. 

B.   P.  Fortin  Tool  Co.,  Woonsocket,   R.   I. 
Key-Seaters. 

Baker  Bros..  Toledo.  O. 

Barnes.   B.  F..   Co..   Rookford.  111. 

John  T.   Burr  &  Sons.   Brooklyn,   N.   Y'. 

W.   P.   Davis  Mch.   Co..    Rochester,  N.    Y. 

Morton   Mfg.    Co.,    Muskegon  Heights,   Mich. 

Niles-Bement  Pond  Co.,  New  York. 

Lathes. 

.American  Tool  Works  Co..   Cincinnati.  O. 

Automatic  Mch.   Co..   Bridgeport,  Conn. 

B.  F.  Barnes  Co..  Rocklord.  111. 

W.    F.    &   J.    Barnes   Co..    Rockford,    III. 

Bradford  Machine  Tool  Co..   Cincinnati.   O. 

Brown  &  Sharpe  Mfg.   Co..  Providence.    R.   I 

Bullard  Mch.    Tool  Co.,    Bridgeport,   Conn. 

Champion  Tool  Works  Co.,   Cincinnati,   O. 

W.   P.   Davis  Mch.   Co..   Rochester,   N.   Y. 

Detrick  &  Harvey  Mch.   Co.,   Baltimore.   Md. 

Far  &  Scott.  Dexter.   Me. 

Fitchburg  Mch.   Wks..   Fitchburg,   Mass. 

Flather  &  Co..    Nashua,   N.   H. 

Garvin  Mch.  Co..  New  York. 

Gisholt  Mch.  Co.,  Madison,  Wis. 

Gould   &   Eberhardt.    Newark.   N.   J. 

Greaves,   Kinsman  &  Co.,    Cincinnati.   O. 

Hamilton  Mch.   Tool  Co.,   Hamilton,  O. 

Hendev  Mch.  Co.,  Torrington,  Conn. 

Jones  &  Lamson  Mch.    Co..   Springfield.    Vt. 

R.    Iv.    Le   Blond   Mch.    Tool  Co.,   Cincinnati, 

Lodge  &  Shipley  Mch.    Tool  Co..   Cincinnati. 

McCabe.   J.  J..  New  York. 

New  Haven  Mfg.   Co.,    New  Haven,   Conn. 

Niles-Bement-Pond  Co..   New  York. 

Potter  &  Johnston  Mch.   Co..  Pawtnckef.   B. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Prentice  Bros.   Co..   Worcester,   Mass. 
1       F.  E.   Reed  Co.,  Worcester,   Mass. 

Rivett  Lathe  Mfg.  Co..   Brighton,  Mass. 

Bobbins  Mch.    Co.,    Worcester.   Mass. 

Schumacher  &  Bo.ve.  Cincinnati.  0. 

Sebastian   Lathe  Co..   Cincinnati,    O. 

Sellers.    Wm.,    &  Co..    Inc..   Philadelphia, 

Seneca   Falls  Mfg.   Co.,   Seneca  Falls,   N. 

Sloan  &   Chace  Mfg.    Co.,    Newark,   N.   J. 

Springfield  Mch.   Tool  Co..  Springfield,   O. 

Stark  Tool  Co..   Waltham,   Mass. 

Ton  wyck  Mch.  Tool  Co.,  Cincinnati.   O. 

Walcott  &  Wood  Mch.  Tool  Co..  Jackson,  Mid. 

Waltham   Mch.   Wks..   Waltham,  Mass. 

Warner  &  Swasey   Co..  Cleveland,   O. 

Whltcomb-Blaisdeil  Mch.    Tool  Co.,   Worcester. 

Lathe  and  Planer  Tools. 

.\imstrong   Bros.    Tool   Co..    Chicago,    111. 
Fairbanks  Co.,  Springfield,  O. 
R.  K.  Le   Blond  Mch.   Tool  Co.,   Cincinnati,   O. 
O.    K.   Tool  Holder  Co..   Shelton,   Conn. 
Pratt  &  Whitnev  Co..   Hartford.  Conn. 
Western   Tool  &  Mfg.   Co..    Springfield,    O. 
Wiley  &  Russell  Mfg.  Co.,   Greenfield,  Mass. 

Lifting  Magnets. 

Browning  Eng'r'g  Co.,  Cleveland,  O. 

Elec.  Cont.  &  Supply  Co.,  Cleveland,  O. 
Lockers. 

Federal   Steel  Fixture  Co.,  Chicago,   lU. 

Hart  &  Cooley  Co..  New  Britain,  Conn. 
Luhii  cants. 

C    H.   Beslv  &  Co.,  Chicago.  111. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
Machine  Keys, 

Morton  Mfg.  Co.,  Muskegon  Heights.   Mich. 

Olney  &  Warrin.  New  York. 

Standard   Gauge  Steel  Co.,   Beaver  FaUs.   Pa. 
Machine  Shop  Furniture. 

Federal   Steel   Fixture  Co..    Chicago,   111. 

Mfg.    Equip,   i  Engrg  Co.,   Boston,   Mass. 
Machinery  Dealers,  Domestic. 

Frevert  Mchy.   Co.,   New  York. 

J.  J.   McCabe,   New  York. 

Motch  &    Merry  weather  Mchy.   Co., 

Prentiss  Tool  &  Supply  Co.,   New 

Toomey,  Frank.  Philadelphia,  Pa. 

Vandvck  Churchill  Co.,   New  York. 


Pa. 


MARKYOURTOOt^      OUR  SPECIALTY, 

s.^'^tge^^s»g?^^j»i§j^        Automatic  Machinery 


iW  STAMPS  jlMRU 


.  ,...-.-_■_-.  JkL^  Wood  Screws, 

^m.ii^w/kw.-rMin»!mJJ9  .         o    /-«      f    r'^      hartford. 

W.LsACKMANN  ASa    b.    V^OOK   L-O.,    CONN.,  U.S.A. 

.-i_,i-oc3\^   <r-7-    &t.'Dnr\i    nHllX. 


Cleveland, 
York. 
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Machinists'   Small  Tools. 

Athol  Mch.   Co.,   Athol.   Mass. 

C.   H.   Besly  &  Co..   Chicago,   111. 

Billings  &  Spencer  Co.,   Hartford.   Conn. 

Brown  &  Sharpe  Mfg.   Co.,   Providence,   R.   1. 

Hammacher,   Schlemmer  &  Co..   Newu  York. 

Pratt  &  Whitney  Co..  Hartford,  Conn. 

John  M.   Rogers  Works.  Gloucester  City,  N.  J. 

Sawyer  Tool  Mfg.   Co..   Fitchburg.  Mass. 

J.  T.  Slocomb  Co..   Providence.   R.   I. 

E.  G.  Smith  Co..  Columbia,  Pa. 

Standard  Tool  Co.,  Cleveland,  O. 

L.  S.  Starrett  Co..   Athol,   Mass. 

Svracuse  Twist  Drill  Co..   Syracuse,   N.   i. 

Wells    Bros.    Co..    <;reenflf!d.    Mass. 

J.  Wyke  &  Co..  Boston,  Mass. 

Mandrels. 

Cleveland  Twist  Drill  Co..  Cleveland.  O. 
W.   H.  Nicholson  &  Co.,  Wilkesbarre.  Va. 

For  Alphabetical  Index,  see  Page  36. 
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Piatt  &  Whitney  Co.,   Hartford,   Conn. 
Standard  Tool  Co.,  Cleveland,  O. 
Western  Tool  &  Mfg.  Co.,  Springfield,   O. 
(echanical  Draft, 
.Vm-Tican  Blower  Co.,   Detroit,  Mich, 
r..    1'.   Sturtevaot  Co.,   Hyde   Park,    Mass. 
letal. 
C.Idschmidt   Thermit    Co.,    New    York. 
New  Era  Mfg.   Co..   Kalamazoo,   Mich. 
Phosphor   Bronze    Smelting   Co.,    Philadelphia.    Pa. 
Ryerson,  Joseph  T.,  &  Son,  Chicago,   111. 
Iletal.   Anti-Friction. 

Ryerson,  Joseph  T.,   &   Son,   Chicago,    III. 
fetal  Polish, 

Horrman,  George  W.,   Indianapolis,  Ind. 
ffetal  Sawing  Kachines, 

Cochrane-Ely   Co.,    Rochester,    N,   Y. 
Killing  Machines. 
.\dams   Co.,    Dubuque,    la. 
Beaman  &  Smith  Co.,  Providence,  K.  I. 
Becker-Brainard  Milling  Mch.   Co.,   Hyde  Park. 
Burke  Mchy.   Co.,   Cleveland,   O. 
Cincinnati   Milling  Mch.    Co.,    Cincinnati,    O. 
Fox  Mch.   Co.,   Grand   Rapids,    Mich. 
Garvin  Mch.   Co.,   New  York. 
Hendey   Mcb.   Co.,   Torrington,   Conn. 
Ingersoll   Milling   Mch.    Co.,    Rockford,    111. 
Kearney  &  Trecker,  Milwaukee,   Wis. 
Kempsmith   Mfg.   Co.,   Milwaukee,   Wis. 
Knight,   W.   B.,  Mchy,  Co.,  St.  Louis,   Mo. 
R.   K.   Lc  Blond  Mch.  Tool  Co.,   Cincinnati.   O. 
Newton   Mch.    Tool   Wks.,    Inc..    Philadelphia.    Pa. 
Xiles-Bement-Pond  Co.,   New  York. 
Owen  Mch.  Tool  Co.,  Springfield. 
Pratt  &  Wbitney  Co..   Hartford,  Conn. 
Sellers,  Wm.,  &  Co.,   Inc.,   Philadelphia,   Pa. 
Slate,   Dwight,    Mch.    Co.,   Hartford,   Conn. 
Waltham   Watch   Tool   Co.,    Springfield,    Mass. 
Whitney  Mfg.   Co.,  Hartford,  Conn, 
tfilling  Cutters. 
Becker-Brainard  Milling  Mch.   Co.,    Hyde  Park. 
Boker,   Hermann,   &  Co.,   New  York  and  Chicago. 
Boston  Gear  Works,    Norfolk  Downs.   Mass. 
Brown   &  Sharpe   Mfg.    Co.,    Providence,    R.    I. 
Garvin  Mch.   Co.,   New  York. 
Morse  Twist  Drill  &  Mch.   Co..   New  Bedford. 
Pratt  &  Whitney  Co.,   Hartford,   Conn. 
Standard  Tool  Co.,  Cleveland.  O. 
L.  S.  Starrett  Co.,   Athol,   Mass. 
Hilling  Tools   (Hollow  Adjustahle), 

Geometric  Tool  Co.,   New  Haven,   Conn. 
Uolding  Machines. 

S.    Olicrmuyer  Co.,    Cincinnati,    O. 
Uotors, 

Steffey  Mfg.    Co..   Philadelphia,    Pa. 
Motors  (Electric), 
Crocker-Wheeler  Co.,    Ampere,    N,   J. 
Eck  Dynamo  &  Motor  Wks.,  Belleville.   N.  J. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Guarantee  Electric  Co.,  Chicago,  111. 
Jeffrey  Mfg.  Co.,  Columbus,   O. 
Lincoln  Motor  Works  Co.,  Cleveland,  0. 
Bobbins  &  Myers  Co.,  Springfield,   O. 
B.   F.   Sturtevant  Co.,   H.vde   Park,   Mass. 
Western  Electric  Co.,  Chicago,  111. 
Westlnghouse   Elec.   &  Mfg.   Co.,   Pittsburg,   Pa. 
Efame  Plates. 
Becker,   .\ugust.   Engraving  Co..   Boston,    Mass. 
Sackmann,  W.  L.,   Akron,   0. 
Tnrner  Brass  Works,  Chicago,  111. 
Nozzles. 

McCiillough-Dalzell  Crucible  Co.,    Pittsburg,    Pa. 
Mut  Tappers, 
Acme  Mchv.   Co.,   Cleveland,   O. 
National  Mchy.   Co.,  Tiffin.   0. 
Oil  Cans, 

Delphns  Mfg.   Co.,   Delphos,   O. 
Oil  Cups. 
Bay  State  Stamping  Co.,  Worcester,  Mass. 
0.  H.  Besly  &  Co.,  Chicago,   111. 
W.  M.  &  C.   F.  Tucker,  Hartford,  Conn. 
Winklcy  Co.,   Detroit,   Mich. 
Oil  Hole  Covers. 
Bay  State  Stamping  Co.,  Worcester,  Mass. 
W.  M.  &  C.  F.   Tucker,  Hartford,  Conn. 
WInkley  Co.,  Detroit,  Mich. 
Oilless  Bearings. 

Arguto  Oilless  Bearing  Co..  Philadelphia,    Pa. 
Oil  Stones. 
Norton  Co.,  Worcester.  Mass. 
Star  Corundum  Wheel  Co.,  Ltd.,   Detroit,   Mich. 
Packing. 
Honghton  E.   F..   &  Co..    Plilladelphia,   Pa. 
Jenkins  Bros..    New   York. 

New  York  Belting   and   Packing  Co..    New  York. 
Patterns,   Wood  and  Metal, 

Ppun  Pattern  Wks.,  Chester,  Pa. 
Pattern  Letters. 

I'.ntler,  A.   G.,   New  York. 
Patents. 
Buruham.   Roval  E..  Washington.   D.  C. 
Howson  &   Ilowson.   Philadelphia,    Pa. 
Macdonald  &  Macdonald,   New  Y'ork. 
Parker.  C.    L.,   Washington.  D.   C. 
Stevens.   Mllo  B.,  &  Co.,   Washington,   D.   C. 
Whittlesey.  Geo.  P.,  Washington,  D.  C. 
Pattern  Shop  Equipment. 
Colbnrn  Mch.   Tool   Co.,   Franklin,   Pa. 
Fo.-i;   Machine   Co.,    Grand   Rapids,    Mich. 
Phosphorizers, 

McCullough-Dalzell    Crucible    Co.,    Pittsburg.    Pa. 
Pipe-Cutting  and  Threading  Tools. 

ArmstroMi.'   Mfg.    Cc.    llridKepurt.    Conn. 
BIgnall   &    Keeler   Mfg.    ('....    F,dwardsville.    III. 
Curtis  &  Curtis  Co.,    Bridgeport,    Conn. 
Hart  Mfg.  Co.,  Cleveland,  O. 
Loew  Mfg.  Co.,  Cleveland,  O. 
Merrell  .Mfg.  Co..  Toledo,  O. 
Murchey  Mch.   &  Tool  Co..   Detroit.    Mich. 
Pratt  &   Whitney  Co.,   Hartford,   Conn. 

For  Alphabetical  Index,  see  Page  3G. 
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Locomotive  Frame  Repairs 


have  been  much  simplified  by  the 
use  of  our  new 

Fire  BricK  Moulds 

as  we  are  in  a  position  to  furnish 
them  in  standard  sizes  to  fit  a 
great  variety  of  frames,  thus  per- 
mitting of  the  repair  being  made 
in  division  shops  and  round 
houses  without  the  aid  of  pattern 
makers  or  moulders. 

THERMIT  WELDS 

not  only  furnish  a  quick  means 
of  repairing  broken  locomotive 
frames  and  drivers,  but  actually 
make  them  STRONGER  than  they 
were  originally,  as,  by  our  pro- 
cess, a  fused  collar  or  reinforce- 
ment is  left  around  the  weld. 

Write  for  Pamphlet  No.  1 5A 


Goldschmidt  Thermit   Company 

90    WEST    STREET,    NEW    YORK    CITY 

432-436  Folsom  Street        -        -        -      San  Francisco 


SAVE  WORK  AND  WEAR. 

Oil  Hole  Covers  aud  Oil  Cups  save  work  for  the  engineer 
or  machinist,  and  save  wear  on  delicate  ma- 
chinery by  keeping  oil  channels  free  from 
dust.     The   Winkley  Oil  Hole 
Covers  are  the  original  covers 
and  are  made  in  many  style  s 

and  sizes  to  suit  all  kinds  of  machinery.  Dust  proof, 
self  closing,  easly  cleaned,  economical  and  an  orna- 
ment to  any  machine.    Send  for  booklet,  "Oiling  Devices." 

lift  Abbott  Str 
DETROIT,  MICH. 


TAPS  AND  DIES 

Of  Every  Description. 

BUTTERFIELD  &  CO., 

DERBY  LINE,  VERMONT. 
ROCK  ISLAND,  CANADA. 


No  plugging  up. 
Oil  tiglit  and 
dust  proof. 

Bay  State 
Stamping  Co., 

Worcester.Jlass. 

European  Agents. 
Chas.  Churchill  &  Co. 


Handy  Oilers 


Die  Forgings 

Weldless  Rings,         Steel  Forgings. 

ID  per  cent,  to  25  per  cent,  more 
blanks  can  be  cut  by  dies  finished 
fronn  our  Forgings.  Our  steel  is  made 
especially  for  us  and  w©  forge  by  a 
process  that  is  all  our  own. 

HAY-BUDDEN  MFC. CO. 

254  No.  Henry  St.,Brooklyn.  N.  Y. 


DUST    PROOF    AND    OIL    TIGHT 

Oil  Hole  Covers 

sty^eC.  is  a  Definite  Statement.        style  A. 

OUR  STYLE  "A" 
COVER  GOES  YOU 
ONE  BETTER 

It  is  used  as  an  a 
Can  this  be  done 
other  cover? 

Send  for  samples  and  price  lists. 

GET    BUSY   WITH 

W.  M.  &  C.  F.  TUCKER. 

Hartford,  Conn. 

PACIFIC    Coast   agent— C.     Ducommun, 


nth  any 


WE  WANT  TO   DO 

Your  Machine   Work 


OUR  SPECIALTIES   INCLUDE 


Boiler,  Tank  and 

Sheet  Iron  Work 
Patterns 


Copper  Work 

Pipe  Bending 

Blacksmithing 


SKINNER    SHIP    BUILDING    & 
DRY  DOCK  CO. 

BALTIMORE,    MARYLAND 
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Burke  Milling 
Machine  No.  3 


Longitudinal  feed  of  table 
6":  TraTerse  feed  2i^":  Ver- 
tical motion  to  knee  8^;^" ; 
Maximum  distance  between 
center  of  spindle  and  table 
7"  ;  Working  surface  of  table 
3I0  X  12  ;  Greatest  distance 
between  centers  (6"  swing) 
5}^";  Largest  diameter  of 
■cone  6':  Smallest  diameter 
of  cone  m";  Driving  belt 
2";  Taper  hole  in  spindle 
B.  &  S.  No.  8;  Hole  in  spin- 
dle }.i";  Height  overall  26"; 
Loose  pulley  on  counter- 
shaft 7  X  21^  ;  Speed  of 
■countershaft  280  revolu- 
tions. 

Write  for  prices 
and  details. 


The  Burke  Machinery  Co.,  Cleveland,  Ohio 


High  Speed  Service  at  Low  Speed  Cost 


Matthews  High  Speed 

Reamers  and  Core  Drills 

have  blades  of  high-speed  steel  brazed  into 
a  soft  steel  body  and  give  five  to  six  times 
the  service  of  carbon  steel  tools. 

No  loose  blades:  hard  cutting  edges;  less 
resharpening  needed;  more  speed,  more 
work  and  less  cost  per  piece  done. 

Write  for  Price  List  add  Testimonial  Leaflet. 


Three  Rivers  Tool  Company,  ^^*-  Three  Rivers,  Mich. 


Universal  Adjustable  Reamers 

Construction,  Quality  and 
Workmanship  the  Best. 

Send  for  Catalogue. 

If  you  have  used  our  reamers  you  know  their  merits.  If  not,  a  trial 
order  will  convince  you.  Or  to  convince  you  we  will  send  you  a  reamer, 
and  if  you  are  not  satisfied  in  every  respect,  you  may  return  it. 

The  Schellenbach  %  Darling  Tool  Co.,  Cincinnati,  Ohio 

Agents  for  Great  Britain :  C.  W.  Burton,  Griffiths  &  Co.,  London. 


You  Can  RecKon  to  Save 

Time,  money  and  trouble  in  bolt  cutting  with 
the  Landis  Bolt  Machines — 

THE  IMPROVED  LANDIS  DIE 

doubles  the  produdtion  of  work,  gives  twenty 
times  the  service  ot  a  bobbed  die,  requires  no 
annealing  or  retempering,  has  positive  lead, 
correct  clearance,  and  covers  a  wide  range  of 
special   work.     Let   us    send  you  the    book. 

Landis  Machine  Co. 

^Vaynesboro.    Pa. 

Schuchardt  &  Schutte,  Sole  Representatives  for 
England,  L  hina  and  Japan 


Classified  Index  to  Advts.  (Continued). 

D.   Saunders'   Sons,   Xonkers.   N.   T. 

Standard  Engineering  Co..   Ellwood  City.  Pa. 

Stoever  Fdry.  &  Mfg.  Co.,   Myerstown,  Pa. 

Trimont  Mfg.    Co.,   Roxbury.   Mass. 

Williams  Tool  Co.,   Erie,   Pa. 
Planers,  Ketal. 

American  Tool  Wks.   Co..   Cincinnati,   O. 

Belts  Mch.  Co..  Wilmington.  Del. 

Cincinnati  Planer  Co.,   Cincinnati,   0. 

Cleveland  Planer  Wks.,  Cleveland,  0. 

Detrlck  &  Harvey  Mch.  Co..   Baltimore,   Md. 

Flather,  Mark,   Planer  Co..   Nashua,   X.  H. 

Gleason  Works.    Rochester,   N.   Y. 

G.  A.   Gray  Co.,   Cincinnati.   O. 

Hamilton  Mch.   Tool  Co..   Hamilton.  O. 

Morton  Mfg.   Co.,   Muskegon  Heights.    Mich. 

New  Haven  Mfg.  Co.,  New  Haven,  Conn. 

Nlles-Bement-Pond  Co.,   New  Sork. 

Pratt  &  Whitney  Co.,  Hartford.  Conn. 

Sellers,   Wm.,    &  Co.,    Inc..    Philadelphia,    Pa. 

Whitcomb-Blalsdell  Mch.    Tool   Co.,   Worcerter. 

W.   A.  Wilson  Meh.  Co.,  Rochester,  N.  T. 
Plumbago. 

S.    Obermayer  Co.,   Cincinnati.   O. 

Paxson,   J.  W.,   &  Co.,    Philadelphia,   Pa. 
Pneumatic  Drills,   Hammers,    Grinders,   etc. 

Chicago  Pneu.   Tool  Co..  Chicago.   111. 

Independent    Pneu.    Tool   Co..    Chicago   and   N.   T. 

IngersoU-Rand   Co.,   New   York. 
Pneumatic  Tools. 

Chicago  Pneu.  Tool  Co.,  Chicago,  HI. 

General  Penu.   Tool  Co.,   Montour  Falls,   N.  T. 

Independent   Pneu.    Tool   Co.,    Chicago  and   N.   Y. 

Ingersoll-Rand  Co.,  New  York. 

Manning,  Maxwell  &  Moore,  Inc.,  New  York, 

BUUngs  &  Spencer  Co..    Hartford,    Conn. 

B.  W.   Bliss  Co.,   Brooklyn.   N.   Y. 

Burroughs,    Charles,   Co..   Newark,   N.  J. 

Garvin  Mch.  Co.,   New  York. 

Hamilton  Mch.   Tool  Co.,   Hamilton,  O. 

Hoeter  Mfg.  C"..   Freeport.   111. 

Lucas  Mch.  Tool  Co.,   Cleveland,   0. 

Miner  &  Peck  Mfg.   Co.,   New  Haven,   Conn. 

Niles-Bement-Pond  Co.,    New  York. 

Springfield  Mch.  Tool  Co..   Springfield,   0. 

Toledo  Mch.  &  Tool  Co.,  Toledo,  O. 

Waterbury-Farrel  Fdry.    &   Mch.    Co..    Waterborr- 

Watson-StlUman  Co.,   New   York. 

Williams,   White   i   Co.,  MoUne,   111. 
Pulley  Blocks. 

Tale   &  Towne  Mfg.   Co.,   New  York. 
Pulleys. 

American  Pulley  Co.,  Philadelphia,   Pa. 

Jeffrey  Mfg.  Co.,  Columbus.  0. 

Latshaw  Pressed  Steel  &  Pulley  Co.,  Pittsburg,  P«. 

Poole  Eng'r'g  &  Mch.  Co.,   Baltimore,  Md. 

Saginaw   Mfg.   Co.,   Saginaw.   Mich. 

Sellers.   Wm.,  &  Co.,   Inc.,  Philadelphia,  Pa. 

Wood's  Sons,  T.  B.,  Co.,  Chambersburg.  Pa. 
Pumps. 

Burroughs,   Charles.   Co.,  Newark,  N.  J. 

Waterbury-Farrel   Fdry.    &   Mch.    Co.,    Waterbnrr. 

Watson-StlUman  Co.,  New  York. 
Punches  and  Pies. 

Armstrong-Blum  Mfg.   Co..   Chicago,   111. 

Burke  Mchy.   Co.,  Cleveland,  O. 

Globe  Mch.  &  Stamping  Co..  Cleveland,  0. 

Pratt  &   Whitney   Co.,   Hartford,   Conn. 

I.   P.   Richards.   Providence.   R.   I. 

Watson-Stlllman  Co..   New  York. 

Whitman  &  Barnes  Mfg.   Co.,   Chicago,  111. 
Punching  and  Shearing  Machinery. 

Bertsch  &  Co..  Cambridge  City,  Ind. 

Birdsborii  Steel   Fdry.    &    Mch.    Co..   Blrdsboro.   P«. 

E.  W.   BUss  Co.,  Brooklyn,  N.  Y. 

Cincinnati   Punch   &   Shear  Co..    Cincinnati,   0. 

Krlps-Mason   Mch.   Co.,    Philadelphia.    Pa. 

Long  &  AUstatter  Co.,  Hamilton.  O. 

Nlles-Bement-Pond  Co.,   New  York. 

Pratt  &  Whitney  Co.,   Hartford,   Conn. 

Royerstord   Foundry   &   Mch.   Co.,    Royersford,  P». 

Sellers,    Wm..   &  Co.,   Inc.,   Philadelphia,  Pa. 

Toledo  Mch.  &  Tool  Co.,  Toledo,   O. 

Waterbury-Farrel  Fdry.  &  Mch.   Co..  Waterbury. 

Watson-Stlllman  Co.,   New  York. 

Williams,   White  &  Co.,  Mollnc,  111. 
Happing  piates. 

Milwaukee  Fdry.  Supply  Co.,  Milwaukee,  Wis. 

It®*™*"-  „,      ,     J    « 

Cleveland  Twist  Drill  Co..  Cleveland,  O. 

Morse  Twist  Drill  &  Mch.   Co.,  New  Bedford. 

Pratt  &  Whitney  Co.,   Hartford.   Conn. 

John  M.    Rogers  Works.   Gloucester   City,   N.  J. 

ScheUenbach  &  Darting  Tool  Co..  Cincinnati,  O. 

Standard  Tool  Co.,   Cleveland.  O. 

Three  Rivers  Tool  Co.,  Three  Rivers,  Mich. 

Van  Dom  Electric  &  Mfg.   Co..  Cleveland.  O. 

Wiley   &  Russell  Mfg.   Co.,   Greenfield.    Mass. 
Beamers,  Adjustable. 

Lapointe  Machine  Tool  Co.,  Hudson,  Mass. 

Pratt  &  Whitney  Co.,  Hartford.  Conn. 

Rogers.  John  M.,  Works,  Gloucester  City.  W.  J- 
Beamers,   Pneumatic.  .,   v    v 

Independent    Pneu.    Tool   Co..    Chicago  and   N.    »• 

Stow  Flexible  Shaft  Co.,   Philadelphia,  Pa. 
Rivet  and  Spike  Machinery. 

National  Mchy.   Co.,  Tiffin,  0. 

Chambersburg  Engineering  Co..  Chambersburg.  Pj- 

General  Pneumatic  Tool  Co..  Montour  Falls.  M.  i- 

Grant  Mfg.  &  Mch.   Co.,  Bridgeport,  Conn. 

Ingersoll-Rand  Co.,  New  York. 

Nlles-Bement-Pond  Co..   New  York. 

Wm.  Sellers  &  Co..   Inc..   Philadelphia,  Pa. 

Waterburv-Farrel    Fdry.    &    Mch.    Co..    Waterbory. 
Boiler  Bearings. 

Bantam  Anti-Friction  Co.,  Bantam,  Conn. 

Hess-Bright   Mfg.   Co.,  Philadelphia.  Pa. 
Saw  Blades.  ..    ^ 

Diamond  Saw  &  Stamping  Wks..  Buffalo.  >■   i- 

Massachusetts  Saw   Wks..   Chicopce,   Mass. 

For  Alphabetical  Index,   see  Page  36. 
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Illli>rs  Falls  Co.,   New  Tork. 

rest  Haven  Mfg.   Co..   New  HaTen,  Conn. 

7  Sharpening  Machines. 

,.clii:ine-Bly    Co..    Rochester.    N.    Y. 

r  Tables. 

'rescent  Mch.   Co.,   Leetonla,  Ohio. 

lub  Mch.  &  Tool  Co.,   Philadelphia,   Pa. 

rs,  Power  and  Hand. 

llnJsboro  Steel  Fdry.   &  Mch.  Co.,   Blrdsboro,   Pa. 

ilamond  Saw  &  Stamping  Wks.,  BuCfalo.  N.   Y. 

iBpen-Locas  Mch.   "U'ks.,   Philadelphia,   Pa. 

lillcrs  Falls  Co..   New  York. 

[.  T.   Story.   Chicago.   111. 

Lobertson  Mfg.    Co.,  Buffalo,   N.   Y. 

'abor  Mfg.   Co.,  Philadelphia,  Pa. 

fest  Haven  Mfg.  Co.,   New  Haven,   Conn. 

rfl.  Band. 

'rescent  Mch.  Co.,  Leetonla.  O. 

'OS  Mch.  Co.,   Grand  Rapids,  Mich. 

oola. 

jnerican  School  of  Corr.,  Chicago,   111. 

'ratt  Institute.  Brooklyn,  N.  Y. 

"he    International   Corr.    Schools,    Scranton,    Pa. 

ew  Machinery. 

.ea  S.  Cook  Co..   Hartford,  Conn. 

ew  Machines. 

levelaud  Auto.  Mch.  Co..  Cleveland,  O. 

!arvln  Mch.  Co.,   New  York. 

lational-Acme  Mfg.  Co..   Cleveland,   O. 

•ratt  &  Whitney  Co.,  Hartford.  Conn. 

Earner  &  Swasey  Co.,  Cleveland,  0. 

ew8. 

leveland  Cap  Screw  Co.,  Cleveland.  O. 

«iators.  Oil, 

latlonal  Separator  &  Mch.  Co.,  Concord,  N.  H. 

it  Hangers. 

V^ood's  Sons,  T.  B.,  Co.,  Chambersburg,  Pa. 

kpers. 

jnerican  Tool  Wks.  Co.,   Cincinnati,  O. 

llnclDDati  Shaper  Co.,   Cincinnati,  O. 

)berhar(it  Bros.   Mch.  Co..   Newark,  N.  J. 

lather  &  Co.,   Nashua,   N.  H. 

lather.   Mark,  Planer  Co..   Nashua,   N.  H. 

'M  Mch.   Co..   Grand   Raplda,   Mich. 

lonld  &  Eberhardt,   Newark,   N.  J. 

lendey  Mch.   Co..   Torrington.  Conn. 

lamllton  Mch.   Tool  Co..    Hamilton,   O. 

:elly.  R.  A..   Co.,   Xenla.   O. 

lorton  Mfg.   Co.,  Muskegon  Heights,   Mich. 

lew  Haven  Mfg.  Co..  New  Haven,  Conn. 

lewton   Mch.   Tool   Wks.,    Inc..    Philadelphia.    Pa. 

Illes-Bement-Pond  Co.,  New  York. 

'otter  &  Johnston   Mch.   Co.,   Pawtucket,   R.   I. 

■ratt  &  Whitney  Co.,   Hartford,   Conn. 

thodes.  L.  E.,   Hartford,   Conn. 

lockford   Mch.   Tool   Co..    Rockford.    111. 

lellers.   Wm..   &   Co..    Inc.,    Philadelphia,    Pa. 

Imlth  &  Mills,  Cincinnati.  O. 

pringfield  Mch.  Tool  Co..  Springfield.  O. 

Itockbrldge  Mch.  Co.,  Worcester,  Mass. 

Valcott   &   Wood   Mch.    Tool   Co.,   Jackson,   Mich. 

>p  Boxes. 

.yon  Metallic  Mfg.  Co.,  Aurora,  111. 

tting  Machines. 

ietts  Mch.  Co.,  Wilmington.  Del. 

Mil,  T.  C,  Mch.  Co..   Philadelphia,  Pa. 

:arvin  Mch.  Co.,  New  York. 

iew  Haven  Mfg.   Co..   New  Haven,   Conn. 

.'ewton  Mch.  Tool  Wks..  Inc.,  Philadelphia,  Pa. 

siles-Bement-Pond  Co.,   New  York. 

lellers.  Wm.,  &  Co.,   Inc.,   Philadelphia,  Pa. 

loial  Machinery, 

Manchard   Mch.   Co.,    Boston,   Mass. 

iliss.  E.  W.,  Co.,  Brooklyn,   N.   Y. 

>exter,  Chas.  S. ,   Attleboro,  Mass. 

Jlgln  Tool  Works,   Elgin.    111. 

Jarvln  Mch.   Co.,   New  York. 

^'atlonal  Tool  Co.,  Cleveland,  O. 

H'lles-Bement-Pond   Co.,    New   York. 

;klDn(T    .Ship    Building  &  Dry  Dock  Co.,  Baltimore. 

^altham  Mch.   Wks.,  Waltham,  Mass. 

Vaterbury-Farrel   Fdry.    &    Mch.    Co.,    Waterbury. 

Williams,   White   &  Co.,   Moline,   111. 

V.  A.  Wilson  Mch.  Co.,  Rochester,  N.  Y. 

^  Changing  DeTices, 

2van9,  G.  P.,    Newton  Centre,  Mass." 

imping.  Sheet  Metal, 

Jlobe  Mch,  &  Stamping  Co.,  Cleveland,   0. 

imps,  Letters  and  Figures. 

ichwerdtle  Stamp  Co.,  Bridgeport,  Conn. 

lel. 

Joker,  Hermann,   &  Co.,   New  York  and   Chicago. 

Soume-Fuller  Co.,   Cleveland,   0. 

roIoDlai  Steel  Co..   Pittsburg.   Pa. 

'Irth-Sterilng  Steel  Co.,  McKeesport,  Pa. 

Seller  Bros.  Co..   Newark.  N.  J. 

SVm.  Jessop  &  Sons,  Ltd.,    New  York. 

•Jatlonal  Tool  Co.,  Cleveland,  0. 

«1  Castings  and  Forgings. 

BIMsboro  Steel  Fdry.   &  Mch.   Co..   Blrdsboro,   Pa. 

aay-Budden  Mfg.  Co.,   Brooklyn,   N.   Y. 

Wm.  Jessop  &  Sons,  Ltd.,   New  York. 

iel  Bules. 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 

Keuffel  &  Esser  Co.,   New  York. 

Lufkln  Rule  Co.,  Saginaw,  Mich. 

3el  Shelving,  Hacks,  Barrels,  Tables,  etc. 

Federal  .Steel  Fixture  Co.,   Chicago,   IlL 

ippers, 

UcCullough-Dalzell   Crucible   Co.,   Pittsburg,    Pa. 

Bolt  Heads. 

Lang,  G.  R.,  Co.,  Meadvllle,  Pa. 

pa  and  Dies. 

Bay  State  Tap  &  Die  Co.,    Mansfield,   Mass. 

C.  H.  Besly  &  Co.,  Chicago,  111. 

Butterfleld  &.  Co..   Derby  Line,   Vt. 

3.  W.  Card  Mfg.   Co.,   Mansfield,  Mass. 

I.  M.  Carpenier  Tap  &  Die  Co.,  Pawtucket,  B.  I. 

Cleveland  Twist  Drill  Co..   Cleveland,  O. 

Geometric  Tool  Co.,  New  Haven,  Conn. 

Hart  Mfg.  Co.,  Cleveland,   0. 

For  Alphabetical  Index,  see  Page  36. 


AIR. 
HAMMERS 


Have  No  Equal  for  Power,  Durability  and  Economy. 

Adopted  a»  standard  by  largest  and  most  progresaive  plants  in  the  world. 


(^^    One  Piece  Riveting  Hammer  No.  90. 


MADE  OF  ONE  SOLID  PIECE  OF  DROP  FORGING 

No  coupling  between  barrel  and  handle. 

Nothing  to  get  out  of  order  and  cause  trouble. 

Will  drive  rivets  faster  and  better  than  any  other  Hammer  made. 

SENT  ON  APPROVAL  CATALOG  ON  REQUEST 

INDEPENDENT  PNEUMATIC  TOOL  CO. 

Manufacturers  of  Piston  Air  Drills,  Pneumatic  Hammers,  and  Air  Tools  of  all  kinds 

GENERAL  OFFICES  :  Finit  National  Bank  BIdg.,  Chicago. 

E.isleni  Ortkes  ;  i;o  Broadivay.  .New  Yoik  City 


Does  your  file  contain  a  copy  of 

CATALOGUE  OF 

Buckeye  Electric 

Blue  Printing  Machines 


IT  SHOULD 

Buckeye  Engine 
Company 

Dent.  B.  P.  SALEM,  OHIO 


THIS   BOLT   DRIVER, 

Drop  Forged  from  Bar  Steel, 


Armstrong  Bros.  Tool  Co.,  hoiL'' people 

1  13  N.  Francisco  Ave..  CHICAGO,  U.  S.  A, 


nighty  handy 
for  jig  work. 

Our  Manufacturers' 
Drill  has  adjustable 
top  columns,  three 
changes  of  speed  for 
each  spindle  entirely 
independent  of  each 
other,  lots  of  power, 
positive  drive,  quick 
changes  of  speed 
and  plenty  more 
good  features  which 
we  can't  tell  about 
here.  Get  the  catalog. 

1  to  6  SPINDl-ES. 

The    Fenn   flachine  Company, 

Hartford,  Conn.,  U.  S.  ' 


Scott's  IXL  ALL  High  Speed  Steel 

Will  cut  at  least  one  speed  faster  than  any  other  high 
speed  steel  on  the  market. 


Write  for  Catalog  covering  enlli 
SCOTT  TOOL  STEELS. 


THE   BOURNE-KULLER   CO., 
Clev^eland,  O. 
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Ausjnst,  r.»)7. 


Bolt  r/rrfand  Nut  Tappcrs. 


Write  to  us 
for  anything 
you  want  in 
this  line. 


European  agents: 
Schuchardt  &  Schutte, 

C   logne.  Brussels,  Berlin 


C.  W.  Burton,  Griffiths  &  Co. 
London. 


THE  ACME  MACHINERY  COMPANY,  Cleveland,  Ohio,  U.  S.  A. 

Office,  I  125  Hamilton  Street, 


HMD  A^"  SHOULDERS 

OVER    HIS    FELLO'tVS 

looms  the  man  who  has  a  specialized 
education.  There  is  more  opportunity 
for  the  Technical  man  today  than  for 
workers  in  any  other  line  of  industry. 
There  are  not  enough  Technical  scliools 
to  supply  the  demand  for  trained  Elec- 
tricians, Engineers.  Architects,  Drafts- 
men etc.  Turn  to  the  "Help  Wanted" 
columns  of  any  daily  newspaper  and 
compare  the  number  of  clerks,  cash- 
iers, book-keepers,  stenographers,  etc.. 
looking  for  worI<  with  the  large  num- 
ber of  employers  seeking  to  engage 
men  having  technical  training. 

No  matter  what  your  age,  location, 
or  present  employment  may  be  yon  can 
start  now  to  fit  yourself  for  a  well  paid 
position  of  trust  and  responsibility, 
where  you  will  be  the  directing  force 
instead  of  a  mere  piece  of  machinery. 

We  employ  no  agents  to  annoy  }-ou 
with  repeated  calls  at  your  home  or 
place  of  business.  We  talk  to  you  only 
by  mail.  The  money  you  pay  us  is  not 
used  to  maintain  an  expensive  organi- 
zation of  high  priced  agents,  but  is 
used  to  give  you  better  instruction  at 
a  lower  cost. 
American  School  of  Correspondence 

Chicago,  111.,  V.  S.  A. 
^^—COU PON—Cut  out  and  mail  today 

Plea-e  send  me  200  page  handbook.  I  am  inleiesled 
In  the  course  marlced  "X."  Machinery. -cr. 

— Mechanical  Engineering  —Civil  Engineering 
—Tool  Making  —Structural  Engineering 

—Pattern  Making  — Locomotive  Engineering 

—Die  Sinking  —Alternating  Current  Work 

—Shop  Practice  —Heating.  Ventilabng  and 

— Stationary'  Engineering  Plumbing 

— Boilers  and  Engines  —College  Preparatory  Course 

— Electrical  Engineering  (fitting  for  entrance  to  en- 

gineering schools) 

Name    .  

Address 


We  are  experts  in  the 
manufacture  of  Name 
Plates  for  machinery 
and  other  purposes. 


Designs  Submitted. 
Estimates  Given. 


Send  us  your  inquiries. 

The  TURNER  BRASS  WORKS 

50  North  Franklin  Street 
CHICAQO,    ILLINOIS 


GLOBE  TUMBLERS 

The  tumbler  that's  ditferent  and 
better  in  every  way.  Stands  on  one 
leg  and  admits  of  perfect  control  in 
the  degree  of  action  on  the  bai-rel's 
contents.  Saves  room — saves  time — 
saves  dirt  — saves  back-ache.  New 
Tumbler  Book  FREE. 

AND 

"THE  SILENT  PARTNER" 

A  magazine  that  has  the  wliole  liter- 
arv  world  talking.  Advertisers, 
editors  and  literary  men  pronounce 
it  a  "hummer,"  not  a  mere  house- 
organ  but  an  absorbing,  captivating 
and  fascinating  little  magazine.  A 
sample  copy  FREE  if  you  ask  on 
your  business  letter-head. 

Write  for  the  saviple  copy  and 
request  the  Tumbler  Book 

Address, 

The   Globe    Machine 
&  Stamping  Co. 

974  Hamilton  St.,  Cleveland,  O. 


Britain.   Conn. 


York. 


Classified  Index  to  Advts.  (ContlDTied). 

Ideal   Opening   Die   Co..    New    York 

Wm,  Jessop  &  Sons.  Ltd.,  New  York. 

Lapointe   Machine    Tool   Co.,    Hudson,    Mass. 

Modern  Tool  Co..   Erie,  Pa. 

Morse   Twist   DrlU    &    Mch.    Co..    New    Bedford. 

Pratt  &  Whitne.v  Co..   Hartford,   Conn. 

Reed  Mfg.   Co.,   Erie,  Pa. 

Standard  Tool  Co.,   Cleveland.   O. 

Toledo  Mch.  &  Tool  Co..  Toledo,  O. 

Waltham  Mch.  Wks.,  Waltham,  Mass. 

W.lls    Bros.    Co..    Greenlield.    Mass. 

Whitman   &   Barnes  Mfg.    Co..    Chicago.    111. 

Wilej-   &   Bussell  Mfg.   Co.,   Greenfield,  Mass. 
Tapping  Attachments. 

Beaman  &  Smith  Co..   Providence,   R.   1. 

Cincinnati  Mch.  Tool  Co..  Cincinnati,  O. 

Modern  Tool  Co.,    Erie,   Pa. 
Tapping  Machines. 

Baker   Bros.,    Toledo,   O. 

Blair  Tool  &  -Mch.  Works.  New  York. 

Burke  Mchy.   Co.,  Cleveland,   O. 

Garvin   Mch.   Co.,    New   York. 

Murchey  Mch.   &  Tool  Co.,   Detroit.  Mich. 

Pratt  &  ■ntitne!-  Co..  Hartford.  Conn. 

Saunders'.   D.,    Sons.    Yonkers,   N.    Y. 


I. 

Thermit. 

Uoldsihmidt  Thermit  Co..   New  York. 
Thread  Chitting  Tool. 

Billings  &  Spencer  Co..   Hartford,  Conn. 
Pratt  &  Whitney  Co..   Hartford,  Conn. 
Rivett   Dock   Co..   Brighton.    Mass. 
Tire  Welders  and  Benders. 

Williams.    White    &    Co..    Moline,    111. 
Tools. 

Hammacher.   .Schlemmer  ,!t   Co..    New  York 
Pratt  &  Whitney  Co..  Hartford,  Conn. 
Tool  Holders,  Lathe  and  Planer. 

Armstrong  Bros.  Tool  Co.,  Chicago.  111. 
Beaman  &  Smith  Co.,  Providence.  R.  I. 
Billings  &  Spencer  Co.,  Hartford,  Conn. 
Carr   Bros.,    Syracuse,   N.    Y. 
Fairbanks  Co..   Springfield,  O. 
O.  K.  Tool  Holder  Co.,  Shelton,   Conn. 
Pratt  &  Whitnev  Co.,  Hartford.   Conn. 
Western  Tool  &  Mfg.  Co.,  Springfield.  O. 
Tool  Racks. 

Fedi-ial  Steel  Fixture  Co..  Chicago,  111. 
Lron  Metallic  .Mfg.  Co..  .\u 
New  Britain  Mch.  Co..  New 
Tracks.  Trolley  and  Overhead, 
Yale  &  Towue  Mfg.  Co..  Ni 
Transformers. 

Croeker-Wheeler  Co.,   Ampere.    N.   J. 
OeiiiMal    Elec.   Co..    Schenectady.    N.    Y. 
W.-stinghoiise  Elec.   &   Mfg.   Co..    Pittsburg.   Pa. 
Transmission  Machinery. 

.T.ffrey  Mfg.   Co..   Columbus.  O. 
Link  Belt  Co.,  Philadelphia,  Pa. 
SelliTs.   Wm.,  &  Co.,   Inc.,   Philadelphia.  Pa. 
Woods   Sons.   T.    B.,   Co..   Chambersburg.    Fa. 
Trimmers,   Wood, 

Fox   Mch.  Co.,  Grand  Rapids,   Mich. 
Trolleys. 

Yale  &  Towne  Mfg.  Co.,  New  York. 
Tubiny. 

Standard  Welding  Co.,  Cleveland,  O. 
Tumbling  Barrels, 

Glolie  Mch.   &  Stamping  Co.,   Cleveland,   0. 
Turret  Heads, 

Baker  Mch.    Co.,   New  Bedford,   Mass. 
Turret  Machinery. 

BuUard  Mch.   Tool   Co..    Bridgeport,    Conn. 
Fay  &  Scott,   Dexter.   Me. 
Gisholt  Mch.  Co.,  Madison,  Wis. 
Hendey  Mch.  Co.,  Torrington.  Conn. 
Jones  &  Lamson  Mch.  Co.,   Springfield,   Vt. 
Niles-Bement-Pond  Co.,   New  York. 
Pratt  &  ■ntitney  Co.,  Hartford,  Conn. 
Warner  &  Swasey  Co.,  Cleveland,   O. 
Windsor  Mch.  Co.,  Windsor,   Vt. 
Universal  Joints, 

Baush  Mch.  Tool  Co.,  Springfield,  Mass. 
Boston  Gear  Wks.,    Norfolk   Downs.   Mass. 
Valves. 

Jenkins  Bros.,  New  York. 
Vises. 

Armstrong  Mfg.   Co.,  Bridgeport,  Conn. 
Athol  Mch.   Co.,    Athol,    Mass. 
Atlas  Mch.   Co..  Providence,  R.  I. 
Graham  Mfg.  Co.,  Providence,  K.   I. 
Merrill   Bros.,   Brooklyn.    N.   Y. 
Pittsburgh   Auto  Vise   &  Tool  Co..    Pittsburg.   1 
Plunket.  J.  E.,  Chicago,  III. 
Prentiss  Vise  Co..   New  York. 
Reed  Mfg.  Co.,  Erie.  Pa. 
Skinner  Chuck  Co.,   New  Britain,  Conn. 
Titus  Mch.  Works,  Marion,  O. 
Wyman  &  Gordon.  Worcester,  Mass. 
Welding. 

Goldschmidt  Thermit  Co..  New  York. 
Standard  Welding  Co.     Cleveland.   O. 
Wire  Nail  and  Washer  Mchy. 
Acme   .Mcbv.    Co..    Cleveiand.   0. 
Xatic.nal   Mchy.   Co..  Tiflin.   O. 
Wood  Working  Machinery. 

Crescent  Mch.   Co..  Leetonia,  O. 
Fox  Mch.   Co.,  Grand  Rapids,  Mich. 
Seneca  Falls  Mfg.  Co.,   Seneca   Falls.   X.   Y. 
Wrenches. 
Armstrong  Mfg.   Co.,  Bridgeport,  Conn. 
Bemis  &  Call.   H.   ..t  T..   Co..   Springfield,   Ma« 
Billings  &  Spencer   Co..    Hartford.   O 


J.   -M. 


penter  Tap  &  Die  Co..   Pawtilcket.   K.  i- 
Wrench  Co.,  Worcester,  .Mass. 
eed  &  Co.. 


CUT    OUT    AND    FILE  the    three  Shop  Operation  Sheets  in  this 
number.  Your  set  may  be  worth  a  hundred  dollars  lo  ycu  seme  day. 


Keystone  Drop  Forge  Wks..   Chester.   Pi 
Reed  Mfg.   Co..   Erie.  Pa. 
Trlmont  Mfg.  Co.,   Roxbury,  Mass. 
Whitman  &  Barnes  Mfg.  Co..  Chicago. 
J.   H.   Williams  &  Co..   Brooklyn.   S.   Y. 

For  .\!phabetical  Index,  see  Pago 
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BLISS 


99 


COMPLETE  DROP  FORGING  PLANTS 


We  have  in  our  employ 
men  experienced  in  this 
class  of  work  and  are  pre- 
pared to  fit  out  complete 
Drop  Forging  Plants 
with  the  most  up-to-date 
machinery  for  every  de- 
partment, including  Drop 
Hammers,  Dies,  Trim- 
ming Presses,  Furnaces, 
Blowers,  etc. 

Quality    unexcelled. 
Write  for  prices  and  full 
particulars. 


E.  W.  BLISS  CO. 


5  ADAMS  STREET, 

Chkaeo  Agents  :  The  Stiles-Morse  Co..  13?  Ja 


BROOKLYN,  N.  Y. 


r-Hugo.  SI.  Ouen  (Pai 


FOX    TRIMMERS 

Here  is  a  machine  which  is  capable  of  making  an  average 
saving  of  an  hour  a  day  on  each  pattern  maker  you  employ. 

It  is  so  much  easier  to  operate  the  machine  than  to  do  the 
work  by  hand  thai  the  workmen  will  always  use  it. 

Don't  say  •  We  have  a  trimmer  ;"  unless  you  have  the  latest 
improved  style  F  Fox  Trimmer,  what  you  are  using'  isn't  worthy 
of  being  called  a  trimmer,  by  comparison  with  one  of  these 

Get  the  new  trimmer  catalog. 

rriV    M  1  PHIIkIC    m         81S-82SN.  Front  street 

rUA  rinl^niriE.  CU.,  grand  rapids,  mich. 


TheTiltedTurret 


-—iiin^^ 


TWO 

UNIQUE 

ADV  ANTAGES 

No/f  the  two  rows 
of  Iiotes  in  the 
turret. 

Do  you  see  the 
advantage  ? 
The  stock  passes 
directly  through 
I  he  turret,  thereby 
permitting  it  to 
be  machined  to  any 
length  up  to  the 
limit  of  the  feed. 
Do  you  notice  how 
the  die  head  clears 
the  turret   slide  ? 


Distributing  Agents 

Hill,  Clarke  &  Co.,  Inc., 

Boston,  Chicago,  New  York  and    Philadelphia 


Made  by 

The  Wood  Turret  Machine  Co. 

Terre  Haute,  Ind. 
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TBE  B.  &  S.  BELT  CLAMP 

Can't  slip.  Why?  Because  its 
cam  motion  grips  tighter  as  the 
belt  is  tightened.  Belts  up  to  36 
in.  wide  can  be  drawn  together 
and  laced  while  on  the  pulleys. 


Very    simple    and 
handy  to  work. 

Our   neic  1907   catalogue  mailed 
gladly. 

TBE  BILLINGS  &  SPENCER  CO. 

Hartford,  Conn. 


Wheo  Speed  and 
Power  are  Right  the 
Drills  Don't  Break. 

The  saving  in   drills 
alone,  therefore,  mil 
more  than  pay  for  the 
installation  o'i  the 
KNECHT  FRfCTION 
SENSITIVE  DRILL, 
and   the  tnany  other 


clear  gain.  Don't  you 
think  it  would  pay 
you  to  investigate? 
Our  book  is  ready. 

THE  KNECHT  BROS.  CO. 

819  Wade  Street, 

CINCINNATI,  0. 

SchachaHt  k  Schntto, 


Milm,  Parta.  R.  8. 
StolrH.  k  Zonen,  Agento 
for  HoUuid  ud  llu 
Dutch  E<ut  India. 


CINCINNATI 


Heavy  Pattern  Upright  Drilling  and  Tapping  Machines 

embody  every  known  improvement  which  can  be  used  to  advantage 

We  call  particular  attention  to  the  PATENT  POSITIVE  GEARED  FEED  located 
directly  on  the  head  giving  six  changes  of  feed,  each  clearly  indexed,  all  in  full  view  of 
the  operator,  adjusted  instantaneously  by  fixed  handles,  doing  away  with  all  belts  and 
climbing  to  the  top  of  the  machine  to  make  change*; 

Also  to  the  PATENT  GEARED  TAPPING  ATTACHMENT  located  directly  on  the 
spindle  by  which  the  machine  can  be  started.  s'oopt*<J  or  reversed  instantly  and  which 
arrangement  is  absolutely  original  with  us  and  not  copied. 

Our  new  catalogue  gives  much  information  concerning  our  line. 

Cincinnati  Machine  Tool  Co.,  Western  Ave.  and  Frank  St.,  Cincinnati,  0.,  U.S.A. 


GOES  WRENCHEvS 

Steel  AVw^iys  R.eliable 


GOES  AVRENCH  GO.,  Worcester.  Mass. 

Or,  J.  H.    ' -aham  &  ' '  .,  J.  C.  McCarthy  &  Co.,  New  York. 


THE  GRANT  RIVET 
SPINNING  MACHINE 


Covers  a  wide  range  of  riveting 
and  does  its  work  more  quickly,  more 
uniformly  and  with  a  better  finish 
than  any  similar  machine.  More- 
over, the  process  is  perfectly  noise- 
less; there  is  no  blow  struck,  plates 
are  not  cracked  or  bruised,  and  a 
smooth,  perfect  head  is  swedged 
on  the  rivet  shank  at  the  rate  of 
one  each  second. 

Compare  this  with  your  present  riveting 
time.     Booklet  on  request. 

The  Grant  Mfg.  ®  Machine  Co. 

so   Silliman   Averkwcr 
BR.IDGEPORT,  CONNECTICUT 


WE  DESIGN  AND  BUILD 

Automatic  and  Special  Machinery 

Inventions  perfected. 
Correspondence  solicited. 

THE  W.  A.  WILSON  MACHINE  COMPANY, 

Rochester,  N.  Y. .U.S.A. 

Builders  of  Variable  Speed  Iro:i  Planers. 


WRITE  FOR  CATALOG  L 

LATHES 

For  Burnishing,  Knurling, 
Trimming  and  Spinning 

Sheet  Metal 

Built  by 

THE  WATERBURY  PARREL 
FOUNDRY  AND  MACHINE  CO. 

Watorbtiry,  Con»..  U.S.A. 

Western  Office,  Cleveland,  Ohio 


Denatured  or 
Industrial  Alcohol 

By  RUFUS  FROST  HERRIOC. 

A  treatise  on  the  history,  manutactuie,  uses 
and  possibihties  ot  industrial  Alcohol  in  the 
countries  permitting  its  use. 

Bound  in  cloth.  8vo.  IX  —  312  pages, 
163  figures.     Price,  $4.00  net. 

JOHN  WILEY  &  SONS 

43-45  Ea.1  19th  Street.    NEW  YORK   CITY 
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FEEDS  AND  FEED  MECHANISMS. 


JOHN  EDOAR.t 


MACHINE  tool  manufacturers  have  been  forced  to  rede- 
sign their  machines  in  order  to  use  the  new  high- 
speed tools  to  the  best  advantage.  Their  use  has 
called  for  more  power,  and  this  Increase  in  power  has  necessi- 
tated the  strengthening  of  all  the  parts,  and  the  increasing  of 
the  rigidity  of  the  whole  machine.  In  this  increase  of  power, 
both  the  drive  and  feed  mechanisms  have  received  their  share 
of  attention,  more  so,  perhaps,  in  the  case  of  milling  machines 
than  in  any  of  the  other  machine  tools. 

In   the    modern    lathe   and    milling   machine   we    have    the 
all-gear  feed,  the  changes  being  obtained  by  one  of  the  numer- 


centers  with  the  tool  fed  along  parallel  to  the  axis  of  the 
work.  The  question  is:  Should  the  feed  in  turns  per  Inch 
vary  with  the  changes  in  diameter  of  the  work  being  turned, 
or  should  it  be  constant  and  independent  of  the  size  of  the 
work?  In  other  words,  should  the  feed  be  1/32  inch  per  turn 
for  work  1  inch  in  diameter  and  V^  inch  for  work  4  inches  in 
diameter,  or  should  it  be  held  at  1/32  for  all  sizes  of  work? 
The  designer  who  thinks  is  continually  asking  himself  such 
questions  as  these  while  working  out  a  design,  and  he  would 
reason  with  himself  somewhat  on  the  following  lines:  Work- 
ing under  ideal  conditions,  it  may  be  assumed  that  the  tool 


SPINDLE  SPEEDS  IN   REV.PER   MIN. 


DIA.OF  CUTTERS  IN  INCHES 
Fig.  1.    Chart  showing  Rela«on  between  the  Spindle  Speed,  Surface  or  Cutting  Speed,  and  Diar 


of  Cutter  for  i 


Eyf 


Maehmerii,.V.  7. 

.iketical  Mining  Machine. 


ous  varieties  of  quick-acting  devices.  Some  manufacturers 
still  cling  to  the  old  belt  and  cone  pulley  feed  mechanism,  but 
such  cases  are  becoming  very  rare,  and  occur  mostly  in  the 
very  light  machines.  Which  is  the  best,  it  will  not  be  within 
the  province  of  this  article  to  discuss.  It  would  be  very  diffi- 
cult to  do  so,  on  account  of  the  great  variation  in  conditions 
surrounding  different  cases.  The  requirements  of  the  differ- 
ent types  of  machine  tools  are  such  that  a  general  treatment 
of  the  problem  of  feed  range  and  arrangement  would  not  be 
satisfactory,  as  it  is  necessary  to  treat  each  type  separately 
It  we  are  to  get  the  full  benefit  of  such  a  discussion. 
The  Problem  of  Peed  Variation  for  the  Lathe. 
We  will  first  look  into  the  problem  as  presented  in  the  case 
of  the  lathe.     In  the  lathe  we  have  the  work  revolving  on  its 

*  The  following  articles  on  food  mechanism  and  Ijindred  subjects 
nave  previously  appeared  in  MACinNf;Ei'  :  .Speeds  and  Feeds  of  Machine 
Tools,  May,  1899  ;  Milling  Machine  Feed  Mechanism,  September,  1901  ; 
Machine  Tool   Drives.  October.   1900. 

t  Address :  7  Webster  St.,  Ilydc  Park,  Mass. 


removes  a  chip  of  equal  amount  from  the  work,  irrespective 
of  its  diameter,  and  if  such  be  the  case,  the  pressure  on  the 
tool  would  be  constant  and  independent  of  the  diameter  of 
the  work.  What,  then,  should  be  the  arrangement  of  the  suc- 
cessive steps  in  the  feed?  The  material  being  turned  is  such 
that  the  work  may  be  revolved  so  that  it  runs  at,  say,  20  feet 
per  minute  at  the  surface.  This  surface  speed  stands  constant 
for  any  diameter,  and  requires  that  the  work  be  revolved  so 
that  the  speed  corresponding  to  any  diameter  is  obtained. 
The  required  speed  for  work  of  various  diameters,  run- 
ning at  a  constant  peripheral  speed,  was  discussed  in  an 
article,  "Machine  Tool  Drives,"  in  the  October,  1906,  issue  of 
Machinery. 

We  may  now  state  the  problem  in  a  different  manner:  In 
having  the  tool  remove  an  equal  amount  of  metal  at  all  times, 
is  it  necessary  that  the  feed  be  constant  per  foot  of  surface 
passing  before  the  tool,  or  should  it  be  constant  per  revolution 
of  the  work?    As  an  example,  let  us  take  three  pieces  of  work, 


656 


MACHINERY. 


August,  1907. 


1,  2  and  3  inches  diameter,  respectively.  The  speeds  required 
to  give  20  feet  of  surface  per  minute  are  76.4,  38.2  and  25.5 
revolutions  per  minute,  respectively.  If  we  fix  the  speed  at 
1  inch  per  20  feet  of  surface,  or  (what  would  be  the  same 
thing),  1  inch  per  minute,  the  feed  per  turn  would  be  0.0131, 
0.0261  and  0.0392  inch,  respectively.  Here  the  feed  increases 
with  the  diameter,  but  is  constant  per  minute  or  per  foot 
of  circumference.  On  the  other  hand,  if  the  feed  is  constant 
per  revolution  of  the  work,  and  that  feed  is,  say,  1/32  or 
0.03125  inch,  the  feed  per  20  feet  of  surface  or  per  minute  is 
for  the  above  diameters  2.385,  1.193  and  0.796  inch,  respec- 
tively. These  two  cases  are  well  illustrated  in  Fig.  2.  The 
full  line  n  b  is  the  feed  line  for  the  feed,  constant  per  minute 
and  varying  with  the  diameter,  and  the  dotted  lines  a  b,  and 
a  6j  the  feed  lines  for  feed,  constant  with  the  rotative  speed, 
or  per  revolution  of  work.  The  figure  shows  plainly  that  the 
arrangement  of  the  feeds,  so  that  they  vary  with  the  diame- 
ters of  the  work  in  the  same  proportion,  or  are  constant  per 
revolution  of  the  work,  is  the  one  that  fulfills  the  requirements 
of  the  ideal  conditions  stated  above. 

In  having  the  feeds  vary  in  proportion  with  the  diameters 
of  the  work,  it  follows  that  they,  too,  must  follow  the  same 
laws  as  the  rotative  speeds  of  the  work,  as  shown  in  the 
article  in  the  October  issue.  In  the  lathe  the  feeds  are 
arranged  so  that  we  obtain  variations  as  turns  per  inch  of 
feed,  much  the  same  as  the  threads  per  inch  are  obtained.  In 
fact,  the  one  device  answers  both  purposes,  little  thought  being 
given  to  the  logical  arrangement  of  feeds,  they  being  placed 
in  a  secondary  light  as  compared  with  the  thread-chasing 
•facilities,  it  being  only  necessary  to  extend  the  range  of  the 
latter  to  such  an  extent  that  threads  fine  enough  to  be  avail- 
able for  feeds  are  obtained.  This  arrangement  gives  suf- 
■flcient  range,  so  that  the  working  of  the  lathe  is  not  handi- 
■capped  by  having  an  inadequate  feed  range. 

Feed  Mechanism  for  the  Milling  Machine. 

When  we  come  to  the  milling  machine,  we  find  a  field  worth 
investigating.  Here  the  conditions  are  very  different  from 
what  we  found  in  the  case  of  the  lathe.  We  have  the  cutting 
tool  revolving,  and  the  work  moving  at  right  angles  to  the 
axis  of  rotation.  In  the  lathe  we  had  a  single  pointed  tool, 
whereas  in  the  milling  machine  we  have  a  multiplicity  of  such 
tools  and  cutting  edges.  The  cutting  edges  are  formed  on 
the  periphery  of  cylindrical  cutters,  and  the  diameters  of  these 
cj'linders  vary  in  accordance  with  the  conditions  of  the  differ- 
ent cases  encountered.  These  cutters  are  revolved  so  that  the 
peripheral  speed  remains  constant  for  any  diameter,  on  the 
same  material,  and  under  similar  circumstances.  This  is 
essentially  an  ideal  condition,  but  it  is  necessarily  assumed  in 
order  to  make  a  basis  from  which  we  may  discover  the 
requirements  as  to  the  feeds  and  their  range.  As  an  example, 
we  may  say  that  a  surface  speed  of  45  feet  per  minute  is 
accepted  as  good  practice  on  cast  iron;  special  cases  may  vary 
either  side  of  this  mark  as  conditions  change. 

We  may  also  assume  for  the  sake  of  clearness  that  the  num- 
ber of  teeth  in  these  cutters  varies  in  direct  proportion  with 
the  diameter.  In  the  article  in  the  October  Machinery 
(referred  to  above)  it  was  shown  that  the  speeds  of  cutters 
should  vary  in  geometrical  progression  when  it  is  desired  to 
obtain  a  constant  peripheral  speed  over  a  considerable  range 
of  diameters.  If  we  also  assume  that  each  tooth  composing 
the  milling  cutter  should  remove  an  equal  amount  of  mate- 
rial, and  do  so  no  matter  what  the  diameter  of  the  cutter  may 
be,  it  is  evident  that  the  feed  must  vary  in  direct  proportion 
to  the  number  of  teeth  in  the  cutter,  which  (from  the  preced- 
ing paragraph)  gives  us  feeds  in  direct  proportion  to  the 
diameter  of  the  cutter.  Thus,  if  we  have  a  cutter  1  inch  in 
diameter,  feeding  0.01  inch  per  revolution,  we  would  expect 
a  4-inch  cutter  to  feed  four  times  that  amount  or  0.04  inch 
per  revolution.  A  4-inch  cutter  only  revolves  at  one  quarter 
the  revolutions  per  minute  that  a  1-inch  cutter  should,  so  that 
the  feed  per  minute  would  be  the  same  in  each  case. 

From  the  above  one  might  be  ready  to  say  that  a  very  nar- 
row range  of  feeds  is  all  that  conditions  justify,  but  a  little 
further  study  will  prove  otherwise.  There  are  many  condi- 
tions that  are  encountered  that  have  a  tendency  to  broaden 
the  required  range  of  feeds.     Among  these   are:     The  Kreat 


variation  in  the  materials  worked;  the  condition  and  design 
of  cutters;  the  finish  required;  and  the  shape  and  size  of  the 
work.  It  must  also  be  kept  in  mind  that  the  assumption  that 
the  cutter  will  always  remove  an  equal  amount  per  tooth,  inde- 
pendent of  its  diameter,  does  not  hold  strictly  in  practice,  but 
is  used  here  only  on  account  of  the  lack  of  better  ground  on 
which  to  work. 

Range  of  Feed  required  for  Dependent  and  Independent 

Drives. 
In  the  milling  machine  we  have  two  systems  of  feed  con- 
trol, the  "dependent"  system  and  the  "independent"  system. 
In  the  dependent  system  the  feed  mechanism  receives  its 
motion  from  the  spindle  of  the  machine,  so  that  when  the 
speed  of  the  spindle  is  varied,  the  feed  is  also  changed  in 
amount  per  unit  of  time,  but  remains  the  same  per  revolution 
of  the  cutter.  With  the  independent  system,  we  have  the 
spindle  and  feed  mechanisms  driven  from  a  common  source, 
but  the  speed  of  either  is  varied  irrespective  of  the  other,  so 
that  the  feed  may  be  set  a  given  amount  per  minute,  and  kept 
so  throughout  the  full  range  of  the  spindle  speeds.  This  lat- 
ter method  is  the  newer,  and  is  in  use  with  "constant  speed 


FEED  FOR  1  &  2  PIECE  IF  I, 
BASED  ON  FEED  FOR  3'PIECe|! 
WHEN  FEED  VARIES  WITH 
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,  AMOUNT  OF  FEED  PER 
REVOLUTION  WHEN   FEED 
iDOEs   NOT  VARY  WITH 
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belt"  drives,  in  which  the  spindle  speeds  are  obtained  through 
change  gears  driven  by  a  pulley  running  at  an  unvarying 
speed. 

As  an  example  to  use  in  our  examination  of  the  require- 
ments in  the  case  of  the  milling  machine,  let  us  take  that 
given  in  the  October  issue,  in  which  eighteen  spindle  speeds 
were  required,  ranging  from  10  to  223  revolutions  per  minute, 
in  geometrical  progression.  We  will  assume  that  the  surface 
speed  of  the  cutters  will  range  from  30  feet  per  minute  for 
ordinary  cutters  working  in  hard  materials,  such  as  carbon 
steel,  to  150  feet  per  minute  as  the  maximum  for  high-speed 
cutters  in  soft  material.  Advancing  by  steps  of  15  feet  each, 
we  may  be  certain  of  covering  almost  any  requirement  that 
could  be  met.  From  the  spindle  speeds  and  the  full  range  of 
surface  speeds  we  can  find  the  diameters  of  the  cutters  suit- 
able to  use  on  the  machine;  this  has  been  done  by  laying  out 
the  spindle  speeds,  cutter  diameters  and  surface  speeds  to 
scale  in  the  chart  shown  in  Fig.  1.  The  largest  diameter  cut- 
ter used  on  this  machine  has  been  fixed  at  10  inches.  At  the 
surface  speed  of  30  feet  per  minute  and  at  the  highest  spindle 
speed,  the  chart  shows  that  we  have  the  proper  conditions  for 
a  cutter  one-half  inch  in  diameter.  Therefore  we  set  the 
maximum  and  minimum  limits  of  one  cutter  range  at  10  inches 
and  1/2  inch  respectively. 

Following  the  assumption  that  the  metal  removed  per  tooth 
is  the  same  for  a  cutter  i.j  inch  in  diameter  as  that  for  one 
10  inches  in  diameter,  and  that  the  number  of  teeth  varies 
directly  with  the  diameter,  we  see  that  a  feed  range  lOiVa. 
or  of  twenty  to  one  in  inches  per  revolution,  is  necessary 
under  one  condition  of  material  and  cut.  Thus,  if  we  select 
0.25  inch  as  the  coarsest  feed  per  revolution  of  cutter,  the 
slowest  feed  should  be  0.25 -f- 20  ^  0.0123  inch.  But  suppose 
that  the  large  cutter  is  to  be  used  on  soft  material,  and  that 
the  smaller  one  is  to  be  used  on  very  hard  materials,  such  as 
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■would  be  encountered  in  all  tool  work.  We  must  evidently 
make  provisions  for  these  vastly  different  conditions.  The 
feed  per  tooth  permissible  for  work  on  the  harder  material, 
such  as  tool  steel,  is  from  1/5  to  1/S  that  on  the  softer  metals, 
so  in  the  present  case  we  must  extend  our  range  until  the 
finest  feed  will  be,  say,  1/5  of  that  found  above,  or  0.0125  -=-5  = 
0.0025  inch.  This  gives  us  a  ratio  of  fast  to  slow  feeds  of 
0.25  to  0.0025  or  100  to  1,  and  the  feed  mechanism  must  be 
designed  to  cover  this  wide  range. 

This  is  the  case  when  we  drive  the  feed  mechanism  from 
the  machine  spindle,  as  is  done  in  most  cone  and  back-gear 
machines,  since  this  method  of  control  makes  it  necessary  to 
cover  the  whole  range  of  feeds  for  each  spindle  speed,  giving  a 
coarser  feed  on  the  fast  speeds,  and  a  finer  feed  on  the  slow 
speed  than  is  necessary.  To  show  this,  take,  for  instance,  the 
high  speed;  the  chart  gives  2%-inch  diameter  as  the  largest 
cutter  at  this  speed,  and  i/i  inch  as  the  smallest,  giving  a  ratio 
of  diameters  of  5%  to  1.  If  the  cutters  were  used  under  the 
same  conditions,  the  feed  range  would  be  ample  with  a  fast 
and  slow  ratio  5%  to  1;  and  allowing  for  variable  conditions 
as  we  have  done  in  the  former  case,  by  taking  the  slow  feed 
at  one-fifth  that  given,  we  make  the  range  ratio  26i,4  to  1, 
which  is  a  little  more  than  one-fourth  that  of  the  whole 
range  found  above. 

On  the  other  hand,  if  we  take  the  highest  surface  speed  for 
the  largest  cutter,  and  the  fastest  feed  per  revolution,  we  find 
by  multiplying  the  fastest  feed  per  minute,  which  is  here 
about  60  X  0.25  =  15  inches.  In  the  same  way.  the  slowest 
useful  feed  per  minute  is  found  by  multiplying  the  fastest 
speed  of  the  spindle  by  the  finest  feed  per  revolution,  thus: 
223  X  0.0025  =  0.5575,  or,  say,  lU  inch.  This  indicates  that,  so 
far  as  necessary  requirements  are  concerned,  the  range  of  feed 
can  be  reduced  if  it  is  possible  to  drive  the  feed  mechanism 
independent  of  the  spindle,  so  that  changes  in  the  speed  of  the 
latter  will  have  no  effect  on  the  speed  of  the  former.  There- 
fore we  can,  by  proper  designing,  reduce  the  ratio  of  fast  and 
slow  feeds  from  100  to  1  down  to  the  narrower  range  of  30 
to  1,  simplifying  the  feed  mechanism  and  reducing  the  steps 
between  the  adjacent  feeds,  and  also  reduce  their  number.  It 
has  been  one  of  the  objects  of  the  so-called  "single-pulley 
drive"  machines  to  accomplish  this. 
Number  and  Arrangement  ot  Feeds  for  Dependent  Control. 

Having  found  the  range  of  feeds  required  with  both  systems 
of  control,  let  us  now  turn  our  attention  to  the  number  and 
arrangement  of  the  intermediate  steps.  We  must  find  whether 
these  steps  should  advance  by  even  increments,  or  in  geo- 
metrical progression.  We  will  still  follow  the  assumption 
that  each  tooth,  whether  in  a  2-inch  or  a  12-inch  cutter, 
removes  an  equal  amount  of  metal,  and  that  the  number  of 
teeth  in  each  cutter  is  in  direct  proportion  to  its  diameter. 
Referring  again  to  the  article  "Machine  Tool  Drives."  we  find 
reasons  for  the  grouping  of  the  various  steps  in  the  speed 
range  of  the  milling  machine  under  discussion  in  geometrical 
progression;  and  since  we  have  the  teeth  varying  in  direct 
proportion  to  the  diameters  of  the  cutters,  we  may  apply  the 
same  reasoning  to  the  teed  range  of  the  milling  machine  when 
the  feed  is  dependent  on  the  spindle  for  its  drive,  and  when 
the  feed  is  expressed  in  inches  per  revolution.  Therefore  we 
will  arrange  the  feeds  in  geometrical  progression. 

The  chart.  Fig.  1.  shows  that  we  are  correct  in  doing  so. 
We  have  been  taking  it  for  granted  that  the  only  need  for 
changing  the  feed  per  minute  of  the  work.  Is  the  different 
conditions  under  which  the  cutter  has  to  work;  and  we  have 
assumed  that  for  any  given  surface  speed,  the  feed  per  minute 
would  be  the  same  throughout  the  full  range  of  cutters  possi- 
ble to  use  at  that  speed.  Therefore,  if  we  select  any  surface 
speed  on  the  chart,  we  will  find  that  diameters  of  cutters,  suit- 
able for  use  at  the  spindle  speeds  provided,  increase  from  the 
smallest  to  the  largest  In  accordance  with  the  law  of  geometri- 
cal progression,  and  (as  we  mentioned  before)  the  teeth 
increase  directly  as  the  diameter,  giving  us  feeds  per  revolu- 
tion of  the  cutter  that  vary  directly  as  the  diameter,  and  thus 
In  geometrical  progression.  It  is  apparent  from  the  chart 
that  the  feed  must  increase  with  the  same  fixed  ratio  as  the 
speeds,  and  therefore  (as  we  found  above)  with  the  diameter 
of  the  cutters.     This  can   be   proved   by   taking  any   surface 


speed  in  the  chart,  finding  the  feeds  per  minute  of  the  maxi- 
mum and  minimum  diameter  of  cutters  that  can  be  used  at 
that  speed,  and  taking  as  the  number  of  steps  the  number  of 
cutters  available  at  that  speed;  this  is  shown  by  the  number 
of  times  the  said  surface  speed  line  is  cut  by  spindle  speed 
lines.  Then,  by  applying  the  formula  for  the  ratio  of  any 
geometrical  series,  as  given  in  the  article,  "Machine  Tool 
Drives,"  we  obtain  the  desired  ratio.     This  formula  is 

Log  6  —  Log  a 

Log  r  = , 

n  —  1 
in  which  a  is  the  first  term  in  the  series,  &  the  last  term,  n 
the  number  of  terms,  and  r  the  ratio  to  be  found. 

As  an  example,  we  will  apply  these  methods  to  the  30-foot 
speed  in  Fig.  1.  This  surface  speed  allows  the  use  of  cutters 
varying  from  the  smallest,  %  inch,  to  the  largest,  10  inches 
diameter.  It  is  cut  seventeen  times  by  the  spindle  speed 
lines;  therefore,  we  have: 

n  =  17;     6  =  0.25  inch;     a  =  0.0125  inch; 
which,  entered  in  the  formula,  gives: 

Log  0.25  — Log  0.0125 

Logr  = =  Log  1.2, 

17  —  1 

which  will  be  found  to  be  the  ratio  of  the  speeds  as  given  in 
the  article  above  mentioned. 

We  have  now  found  the  ratio  of  the  steps  in  the  feed.  We 
must  next  find  the  number  of  feeds  necessary  in  order  to  cover 
all  conditions  reasonably  possible  in  practice.  It  has  been 
decided  that  the  range  will  be  set  at  0.0025  to  0.25  inch,  so- 
that  from  these  figures,  with  the  aid  of  the  ratio  found  above, 
we  can  find  the  number  of  changes. 

Transposing  the  formula  for  the  ratio  so  as  to  make  it 
useful  in  finding  the  number  of  steps,  we  have: 

Log  &  —  Log  a 

n  =  1  -I ■ . 

Log  r 
Solving  for  the  problem  in  hand,  we  have: 
Log  0.25  — Log  0.0025 


11  =  1 


-  =  26.2. 


Log  1.2 

As  it  is  possible  to  use  only  whole  numbers,  we  will  choose 
26  as  the  number  of  changes  in  the  feed  for  our  machine  when 
arranged  for  dependent  feed  control. 

Laying  Out  an  Independent  Feed  System. 

Since  so  great  a  number  of  feeds  would  require  us  to  employ 
a  rather  complicated  mechanism  when  the  feeds  are  controlled 
by  the  spindle,  let  us  see  what  range  and  progression  of  feeds 
would  answer  in  the  case  of  the  independent  control.  We 
have  already  found  that  the  feed  needs  only  to  cover  a  range 
of  from  %  inch  per  minute  to  15  inches  per  minute,  between 
which  limits  we  have  a  feed  suitable  for  any  practical  condi- 
tion. Designers  in  general  have  chosen  geometrical  progres- 
sion as  the  proper  method  of  arranging  the  feeds  in  the  case 
of  independent  control  as  well,  and  the  virtue  of  the  choice 
will  be  conceded  by  any  one  who  has  any  dealings  with  the 
milling  machine. 

[We  omit  here  the  reasoning  given  by  Mr.  Edgar  for  prefer- 
ring the  geometrical  progression  in  the  case  of  independent 
feed  control.  It  may  be  said  that,  from  the  nature  of  things, 
this  method  of  spacing  feeds  and  speeds  is  universally  a  cor- 
rect one  in  any  machine  intended  for  general  use  under 
widely  varying  conditions.  With  arithmetical  progression  we 
have  so  many  revolutions  per  minute,  or  so  many  inches  per 
minute  difference  between  each  step  of  the  speed  or  feed. 
This,  however,  gives  us  no  clear  idea  as  to  the  closeness  with 
which  the  steps  are  spaced.  If,  for  instance,  with  arithmetical 
progression,  the  difference  between  successive  feeds  is  2  inches 
per  minute,  and  the  first  feed  in  the  series  is  1  inch  per  min- 
ute, the  second  feed  will  be  3  inches  per  minute;  the  tenth 
will  be  19  inches  per  minute,  and  the  eleventh  will  be  21 
inches  per  minute.  Now,  while  the  difference  between  the 
first  and  second  step  is  exactly  the  same  as  that  between  the 
tenth  and  eleventh,  it  does  not  require  any  great  perspicacity 
to  see  that  the  jump  between  the  two  feeds  in  the  first  case  is 
much  more  violent  than  In  the  latter  example.     Feed  two  is 


658 


MACHINERY. 


August,  1907. 


iu  fact,  three  times  as  great  as  feed  one,  and  in  saying  this 
we  at  once  admit  that  the  proper  way  to  compare  feeds  is  to 
find  the  factor  (3  in  this  case)  which,  multiplied  by  the 
lower  one,  will  give  the  next  higher  one;  and  if  we  wish  to 
have  the  feeds  evenly  and  properly  distributed  this  factor 
should  evidently  be  constant.  In  other  words,  the  steps  should 
be  arranged  in  geometrical  progression. — Editor.] 

We  may  take  16  as  the  number  of  changes,  which  number  is 
an  arbitrary  value  in  this  case,  determined  by  the  desirability 
of  keeping  down  the  ratio  between  successive  feeds  on  the 
one  hand,  and  the  inadvisability  of  complicating  the  feed 
mechanism  on  the  other.  Applying  the  formula  previously 
given  for  determining  the  ratio  for  16  feeds,  with  the  smallest 
feed  ij  inch  per  minute  and  the  largest  one  15  inches  per 
minute,  we  have: 

Log  15  —  Log  0.5 

Log  r=: . 

n  — 1 
r  =  1.255. 

As  mentioned,  the  dependent  control  system  is  the  result 
of  the  "cone  and  back  gear"  method  of  obtaining  the  various 


A  MACHINE  SHOP  EMERGENCY  ROOM-THB 
SHOP  IN  WHICH  IT  WAS  FOUND. 

In  paying  a  random  visit,  recently,  to  the  shops  of  a  New- 
England  firm,  engaged  in  the  building  of  light  machinery,  the 
writer  discovered  a  feature  of  their  equipment  which  seemed 
worthy  of  description.  The  feature  referred  to  is  the  "emerg- 
ency room,"  shown  in  Fig.  2.  This  room,  which  is  in  reality 
a  miniature  hospital,  was  fitted  up  in  an  unused  space  in  one 
of  the  stairway  towers.  It  is  surprising  in  its  completeness. 
The  room  is  rather  small,  so  that  it  was  difficult  to  get  a  good 
picture  of  it,  and  all  of  the  equipment  does  not  show  in  the 
cut.  There  will  be  seen,  however,  the  stretcher,  a  stand  for 
the  doctor's  instruments  and  bottles,  wash  basins  and  stand,  a 
cupboard  for  drugs,  bandages,  etc.,  and  an  enameled,  glass 
front  cabinet  for  the  surgeon's  tools.  At  the  other  end  of 
the  room  there  is  a  lavatory  of  white  enamel. 

The  set  of  instruments  and  accessories  provided  is  quite 
elaborate.  They  include  a  tourniquet,  scalpels,  scissors,  for- 
ceps, needles,  etc.,  with  an  instrument  sterilizer  for  putting 
them  in  an  aseptic  condition.     There  is  also  a  supply  of  nail 


Fig.  1.    View  of  a  Portio 

speeds,  and  is  the  best  that  the  designer  can  make  of  a  bad 
bargain — except  that  which  is  far  worse,  viz..  driving  the  feed 
independently  from  the  countershaft  without  a  positive  con- 
nection between  the  spindle  and  feed  mechanism.  With  this 
arrangement,  whenever  the  spindle  stops  for  any  one  of  the 
many  possible  causes,  the  feed  will  keep  on  feeding,  to  the  ill 
health  of  the  cutter  surely,  if  not  of  the  machine  itself.  We 
must  have  a  positive  connection  between  the  feed  and  spindle 
when  we  control  the  feed  mechanism  independently  of  the 
spindle  speeds.  *     *     * 


The  following  mixture,  the  composition  of  which  has  been 
published  in  the  Brass  World,  has  been  found  excellent  for 
bronze  name  plates:  Copper,  90  per  cent;  tin,  6  per  cent; 
zinc.  2.5  per  cent;  lead.  1.5  per  cent.  If  the  lead  is  left  out 
the  bi-onze  will  usually  dip  better,  but  when  any  machine 
work    is   to   be   done    upon   the   name    plates,    lead   is   added. 


of  tlie  Tool  Room  of  a  Finn  engaged  in  Contract  Work. 

brushes,  dressing  basins,  water  bottles  and  irrigator  stands. 
Rows  of  bandages,  absorbent  cotton,  sterilized  gauze,  plasters, 
etc.,  may  be  seen  in  the  cut  on  the  shelves  of  the  cupboard. 
The  labels  of  the  bottles  are  mostly  meaningless  to  the  layman, 
although  he  can  get  some  dim  comprehension  of  the  meaning 
of  such  terms  as  "1  Qt.  W.  Green  Soap, "  "1  Pt.  Castor  Oil  and 
Bals.  Pem."  Ether  and  cocaine,  with  the  necessary  inhalers 
and  hypodermic  syringes,  are  also  at  hand. 

The  purpose  of  this  room  and  its  equipment  is  that  of  hav- 
ing ready  at  hand  all  the  necessary  appliances  for  taking  care 
of  any  injury,  whether  slight  or  serious.  Sticking  plasters 
and  bandages  may  of  course  be  applied  at  once  by  any  one. 
but  in  cases  of  dangerous  injuries  a  physician  is  at  once  sent 
for,  who  can  come  to  the  shop  without  delay,  and  with  the 
knowledge  that  he  will  find  everything  ready  at  hand  for  his 
convenience,    without    necessitating    the    loss    of    the    time 
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required  in  taking  a  badly  Injured  patient  to  the  liospital,  or 
the  inconvenience  and  danger  of  treating  the  patient  in  the 
shop  with  such  conveniences  as  the  physician  could  hastily 
get  together. 

In  conjunction  with,  and  supplementing  the.  mission  of  this 
department,  there  has  been  established  a  series  of  lectures  on 
"first  aid  to  the  injured"  or  •junior  surgery."  There  will  be 
ten  of  these  lectures  running  through  as  many  weeks,  open  to 
the  employes  of  the  company.  The  course  has  been  recently 
entered  upon  with  an  attendance  of  between  50  and  75.  and  is 
In  charge  of  a  prominent  physician  and  surgeon  of  the  city. 

Aside  from  this  emergency  room,  and  aside  also  from  the 
many  interesting  machines  and  operations  which  are  to  be 
seen  in  this  plant,  which  is  that  of  the  Taft-Peirce  Co.,  Woon- 
socket,  R.  I.,  the  business  of  the  concern  is  an  interesting  one. 
The  work  of  the  shop  is  contract  work  entirely,  nothing  what- 
ever being  built  and  marketed  by  the  firm.  The  general  run 
of  the  machinery  manufactured  is  of  the  small  to  medium 
automatic  variety,  of  all  degrees  of  complication.  In  the  list 
of  products  may  be  mentioned  knitting  machinery,  type-set- 
ting machinery,  typewriters,  sewing  machines,  cream  sep- 
arators, button-making  machinery,  and  a  host  of  special 
machines  for  performing  almost  every  operation  conceivable, 
that  can  be  performed  by  machinery  or  human  hands. 

The  business  of  the  shop  may  be  divided  roughly  into  two 
parts — that  of  development,  and  that  of  manufacture.  To 
accommodate  the  various  firms  and  individuals  who  are  having 
development  work   done,   one  end  of  the   upper  floor   of  the 


Fig.  2.    A  Miniature  Hospital  for  a  Machine  Shop. 

main  building  is  partitioned  off  into  a  great  number  of  small 
rooms,  where  designers,  furnished  by  the  Taft-Peirce  Co.,  or 
hired  by  its  customers,  work  at  the  drawing  board,  developing 
machinerj',  within  easy  reach  of  the  machinists  and  model 
makers  who  are  constructing  it.  On  this  same  floor  is  the 
"tool-room,"  where  jigs,  fixtures,  etc.,  are  made,  and  the  experi- 
mental work  is  done,  together  with  any  other  operations 
requiring  highly  skilled  labor.  A  portion  of  the  room  is 
shown  in  Fig.  1. 

The  manufacturing  end  of  the  business  engages  in  the  build- 
ing of  machinery  after  the  design  has  been  developed  to  a 
satisfactory  degree,  and  the  required  jigs,  fixtures  and  special 
tools  have  been  made  for  it.  This  department  comprises  the 
greater  part  of  the  plant,  and  some  idea  of  its  extent  may  be 
obtained  from  Fig.  3,  which  shows  the  equipment  of  surface 
grinders  used.  These  are  all  furnished,  as  shown,  with  mag- 
netic chucks.  Probably  few  readers  of  Machinery  have  ever 
seen  so  many  surface  grinders  together  at  one  time.  The 
crude  stock  room  shown,  in  part,  in  Fig.  4,  is  also  impressive 
in  its  size  for  a  plant  of  this  kind. 

It  will  be  seen  that  the  field  of  the  firm  is  the  furnishing  of 
drafting-room,  tool-room  and  manufacturing  plant  to  inventors 
and  patent  owners  of  machinery,  who  do  not  think  it  wise  to 
go  into  business  for  themselves.  These  facilities  are  provided 
ready  at  hand  in  a  highly  developed  form,  and  it  is  safe  to 
say  that  it  would  be  difficult  on  the  spur  of  the  moment  for  a 
prospective  manufacturer  to  collect  an  organization  equal  in 
efficiency  to  that  which  he  will  find  here  ready  at  hand. 


A  CHALLENGE  TO  SIR  RUDIS  SEMPITERNE. 

I  have  read  with  much  admiration  the  epoch-making  essays 
that  Sir  Rudis  Sempiterne  has  deigned  to  contribute  to 
Machinery.  Great  classics  these,  which  have  carried  sweet 
edification  to  millions  of  readers,  beheaded  at  one  stroke  the 
mathematical  monster,  and  will  be  remembered,  with  feelings 
of  mingled  reverence,  tenderness  and  gi-atitude,  when  Euclid 
and  Archimedes,  Huygens  and  Newton,  Euler  and  Lagrange 
have  sunk  in  the  night  of  oblivion.    With  that  Christian  humil- 


Fig.  3.     Unusual  Array  of  Surface  Grinders. 

ity  and  that  disinterestedness  which  often  characterize  the 
great  benefactors  of  human  kind,  Sir  Rudis  has  endeavored  to 
conceal  his  identity  by  attaching  only  the  apparently  insig- 
nificant combination  "R.  S."  to  his  masterpieces;  nor  would  he 
have  condescended  to  use  even  these  letters,  had  he  not  been 
prompted  by  the  generous  impulse  of  having  Sir  Res  Sim- 
plicissima,  who  is  somewhat  known  by  his  initials,  receive 
the  credit  for  what  he,  Rudis,  has  evolved  out  of  his  subcranial 
depths.  There  has  been  much  discussion  regarding  the  merits 
of  these  two  luminaries,  some  holding  that  Simplicissima  is 
the  profoundest  thinker  that  the  world  has  produced,  others 
that  Rudis'  learning  is  equally  superlative,  while  others  have 
suspected  that  the  two  names  represent  but  one  man.  How- 
ever this  may  be,  it  is  my  opinion  that  they  are  both  too  far 
above  our  common  intellectual  atmosphere  to  be  judged  by 
ordinary  mortals,  and  that,  at  any  rate,  Rudis'  profundity  is 
no  less  deep  than  that  of  Simplicissima.  nor  is  the  learning 
of  Simplicissima  less  learned  than  that  of  Rudis. 


Fig.  4.    The  Crude  StoclE  Room. 


Sir  Rudis  is  at  once  an  iconoclast  and  a  creator,  a  soldier 
and  a  prophet;  and  one  does  not  know  which  to  admire  most, 
whether  his  courage,  his  beatific  serenity,  his  superhuman 
vision,  or  the  apparent  simplicity  of  his  astounding  discov- 
eries. In  a.  few  lines  and  with  a  few  lines,  he  has  exposed 
Euclid's  fallacies,  and.  dragging  the  old  pretender  from  his 
usurped  pedestal,  has  proved  him  to  be  an  Equus  asinus  (what 
the  vulgar  call  an  ass).  And  this  he  has  done  by  demonstrat- 
ing that  things  are  not  what  they  are,  but  what  they  look; 
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that  lines  do  not  meet  where  they  do,  but  where  they  don't, 
and  are  not  as  long  as  they  have  length,  but  only  as  long  as  is 
necessary  or  convenient;  and  that  an  isosceles  triangle  may 
have  three  unequal  sides,  it  being  perfectly  obvious  that  one 
of  the  equal  sides  may  be  longer  or  shorter  than  the  other, 
according  to  the  psychological  requirements  and  acquirements 
of  the  investigator.  Here  we  already  have  an  adumbration  of 
that  grand  synthesis  toward  which  the  powerful  mind  of  Sir 
Rudis  has  been  gravitating — namely,  the  universal  law  that 
all  things  are  equal.  In  his  April  production,  he  has  estab- 
lished this  law  more  directly;  and  to  that  production  we  must 
now  turn  our  attention. 

Some  hom-o  ignotus  (unknown  or  obscure  man,  gentle 
reader)  having  proposed  the  problem  of  finding  the  radius  of 
a  circular  arc,  knowing  the  lengths  of  the  arc  and  chord.  Sir 


Sir  Me  Too's  Idea  of  Sir  Rudis  Sempiterne  on  a  Voyage  of  Discovery. 

Rudis,  in  his  eagerness  to  be  of  service,  lays  aside  his  pet  per- 
petual-motion machine,  loads  his  powerful  guns,  clears  for 
action  (and  perhaps  for  reaction),  and  attacks  the  problem  in 
this  fashion: 

Let  R,  C  and  x  be,  respectively,  the  radius,  chord  and  rise 
of  the  arc.  Neither  R  nor  x  is  known,  but  they  can  both  be 
determined  by  means  of  the  two  following  equations,  derived 
from  elementary  geometry: 


R'- 


i^ 


+  {R-.vy 


(2  R  -  x)  X 


(-:)" 


(1) 


(2) 


Having  delivered,  himself  of  these  two  precious  twins,  he 
returns  to  his  machine,  leaving  to  his  readers  the  vulgar  opera- 
tion of  solving  the  equations,  and  to  the  learned  the  task  of 
unfolding  the  profound  doctrine  that  they  symbolize.  Some  un- 
critical critics  and  unmathematical  mathematicians  have  pre- 
sumed to  denounce  these  equations,  repeating  like  parrots 
a  jargon  in  which  the  cabalistic  terms  "simultaneous"  and 
"independent"  take  the  place  of  true  reasoning.  But  the  bel- 
lowing of  such  cattle  is  not  worthy  of  notice.  Let  us  set 
aside  all  traditional  dogmas,  and  look  at  those  two  equations 
in  the  light  of  science. 

Subtracting  equation  (2)   from  equation  (1),  we  have 
R-—  (2R  —  x)x—(R  —  x)-, 
that  is, 

R-  —  2Rx  +  x'=  {R  —  x)', 
or,  since  the  first  member  is  the  square  of  {R  —  x), 

(R  —  xy=  (R  —  xV; 
whence,  extracting  the  square  root, 

R  —  x  =  J?  —  x 


Adding  x  to  both  members  of  this  equation,  we  get 

R  =  R  (3) 

It  also  follows,  according  to  the  principles  of  higher 
algebra,  that 

x  =  x  (4) 

Equations  (3)  and  (4)  solve  the  problem.  Having  found  R 
and  X  by  these  two  equations,  the  value  of  C  can  be  found  from 
equation  (2).  It  is  true  that  G  was  given,  but  one  of  the 
merits  of  the  new  method  consists  in  that  it  enables  us  to  find 
the  known  from  the  unknown.  Thus,  after  finding  R.  x,  and  C, 
these  values  may  be  substituted  in  equation  (1)  to  find  the 
value  of  2;  that  is,  to  determine  whether  2  is  equal  to  2  or  to 
something  else  (remember  the  isosceles  triangle  with  unequal 
sides).  This,  however.  Is  of  no  practical  importance;  for,  as 
will  be  shown  presently,  all  numbers  are  equal. 

The  consequences  following  from  the  above  investigation 
are  so  great  that  I  shall  state  them  as  universal  laws: 

Law  I. — Everything  is  equal  to  itself.  This  law,  now  stated 
for  the  first  time,  follows  from  equations  (3)  and  (4). 

Law  II. — Everything  is  equal  to  everything  else,  itself  in- 
cluded. As  will  be  observed.  Law  I.  is  but  a  special  case  of 
Law  II.;  so  that,  in  reality.  Law  II.  is  the  one  universal,  fun- 
damental law.  Although  this  law  does  not  follow  directly 
from  any  of  the  foregoing  equations,  it  is  an  irrefutable  conse- 
quence of  Sir  Rudis'  new  method  of  solving  equations.  It  will 
be  observed  that  the  values  of  R  and  x  were  found  indepen- 
dently of  the  given  length  of  the  arc,  as  well  as  of  the  length 
of  the  chord;  that  is,  the  solution  of  the  problem  is  indepen- 
dent of  the  data.  It  follows  that,  whatever  the  length  of  an 
arc  and  the  length  of  its  chord  may  be,  the  radius  and  the 
rise  remain  the  same.  A  little  reflection  will  make  it  mani- 
fest that  this  is  equivalent  to  saying  that  all  circles  have  the 
same  radius  and  all  chords  the  same  rise;  and,  as  every  num- 
ber can  be  assumed  to  represent  the  radius  of  a  circle,  all 
numbers  are  equal;  and,  as  everything,  when  measured,  "can 
be  represented  by  a  number,  all  things  are  equal,  or  everything 
is  equal  to  everything  else.    Which  was  to  be  proved. 

There  being  but  one  number,  plurality  is  impossible;  and, 
therefore,  there  exists  but  one  thing  in  the  universe.  Here  we 
have  at  last  a  mathematical  demonstration  of  what  philoso- 
phers call  monism,  and  equations  (3)  and  (4)  may  be  called 
the  monistic  equations  of  the  cosmos. 

Having  expounded  Sir  Rudis'  new  logic,  and  given  him  due 
credit  for  his  startling  discoveries,  I  purpose  to  carry  the 
investigation  a  step  further,  and,  by  proving  that  nothing 
exists,  reduce  his  monism  to  nihilism,  or  nothingism.  His 
universal  law  establishes  the  fact  that  all  numbers  are  equal, 
or,  what  is  the  same  thing,  that  there  is  but  one  number,  which 
is  a  constant.  This  one  and  only  number  I  was  at  first 
tempted  to  call  the  Rudisian,  following  the  example  of  old- 
fashioned  mathematicians,  who  speak  of  Hessians  and  Jacob- 
ians,  Laplacians  and  Gudermannians;  but,  considering  that  it 
is  I,  not  Sir  Rudis,  who  has  determined  its  value,  I  must,  in 
justice  to  myself,  call  it  the  Metooian.  This  constant,  which 
is  the  synthesis  of  everything  that  exists,  is  zero;  so  that  noth- 
ing, not  even  Sir  Rudis  himself,  is  real;  or,  expressed  in  other 
terms,  the  only  thing  that  exists  is  nothing,  everything  else 
being  non-existent.  As  Sir  Rudis  may  not  assent  to  this 
proposition,  I  hereby  challenge  him  to  refute  my  reasoning: 
and,  unless  he  proves  that  my  logic  does  not  comply  with 
the  canons  laid  down  by  Aristotle  and  Hegel,  he  must  con- 
fess himself  vanquished  in  fair  combat,  and,  sheathing  his 
mighty  sword,  must  abstain  from  again  entering  Machixebt's 
lists. 

It  is  a  well-known  principle  of  mathematics  that,  whatever 
the  number  o  may  be,  the  following  equations  are  true: 

Way  = « _     __     _ 

(sj  a)  =  =  \/aX\/a  =  s/axa  =  \/a^  =  a 
Let  now  —  x  be  substituted  for  a.    Then, 

(\'^^^)-  =  -■'•  

(\/—  x)=  -  n/— -r  X  ■\/—x=  \/(  —  x)  X  {  —x)  =  s/  X-  =  X 
Therefore, 

X=: — X; 
whence,  transposing  and  solving  for  x, 
2a;  =  0,  a;  =  0. 
Now,  X  is  any  number  whatever;  therefore,  every  number  Is 
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€qua]  to  zero;  and.  as  everything  can  be  represented  by  a 
number,  everything  is  equal  to  nothing;  or,  in  other  words, 
nothing  exists.  This  is  so  transcendent  a  law,  that  I  shall 
give  two  other  demonstrations  of  it. 

It  is  proved  in  elementary  mathematics  that 
v'  m 
\/  n 

And  that,  whatever  the  value  of  x  may  be,  = .   There- 

— X  X 

fore. 


J     Hi. 


that  is. 


^^.-4- 


s/  X 


SJ  —  X 


X, 


\/ — X 
whence,  clearing  of  fractions, 

(V^j^  =  (V- 

and,  as  before, 

2a:  =  0,  x  =  0; 
which  again  shows  that  every  number  is  equal  to  zero. 

The  following  demonstration  is,  in  my  opinion,  the  most 
elegant  and  cogent;  and,  as  it  is  based  on  things  infinite,  it 
possesses  a  grandeur  and  majesty  that  accord  and  harmonize 
with  the  grand  and  majestic  proposition  that  it  proves. 

By  the  application  of  what  they  call  the  theory  of  limits, 
mathematicians  have  proved  that,  when  x  is  equal  to  infinity, 
■we  have,  whatever  a  may  be. 


['-(-i)] 


=  -(e-l) 


(5) 


In  this  formula,  e  is  an  unearthly  and  ungodly  fixed  number 
invented  about  300  years  ago  by  Logarithmic  Napier,  a  very 
troublesome  Scotchman;  its  value  is  not  anything  in  particu- 
lar, but  is  a  little  greater  than  2.7.  This  number  is  irrational 
and  transcendental,  and  is  classed  among  the  incommensura- 
bles  of  the  number  continuum.  The  reader,  of  course,  is 
thoroughly  familiar  with  these  facts  and  terms,  and  I  shall 
not  offend  his  learning  by  giving  superfluous  explanations. 

1 

Now,  it  is  also  admitted  that,  when  x  is  infinite,  —  ^0,  and 

that  all  powers  of  1  are  1.     Thus,  when  x  equals  infinity, 
o(l-l)=axO  =  0 


i-(-m 


•Comparing  this  equation  with  (5),  we  have 
a  0  X  e 

—  (e  -  1)  =  0;   a  = =  0 

e  e  —  1 

and,  as  o  is  any  number,  we  again  arrive  at  the  conclusion 
that  all  numbers  are  equal  to  zero. 

In  order  that  my  theory  may  leave  nothing  to  be  desired,  I 
«hall  prove  that  even  those  elusive  mathematical  ghosts  called 
Imaginary  quantities  come  within  the  all-embracing  exten- 
sion and  comprehension  of  the  G.  M.  (the  Grand  Metooian). 

Let  e  denote,  as  usual,  the  aforementioned  logarithmic  pet  of 
the  aforementioned  voodoo  Napier;  i,  the  universal  fake,  or 
V — 1;  and  tt  the  well-known-yet-not-found  dementia  germ.  As 
the  reader,  of  course,  knows,  these  three  quantities  are  related 
l>y  the   following   equation : 

e^-^i  =  1 
This  equation  may  be  written; 

(e"i)=  =  1; 
"Whence,  extracting  the  square  root, 
e-'i  =  1. 
We  have  also,  since  the  zero  power  of  any  quantity  is  equal 
to  1,  e''  =  l.    Therefore, 


whence 


TT  !  =  0;  and  (  = 


0 ;  or,  \/  -  1  =  0. 


It  is  thus  shown  that  the  imaginary  fake,  too,  is  a  nonentity. 

Now  I  shall  rest,  repeating  my  defiance  of  Sir  Rudis,  whom 
I  again  challenge  in  the  name  of  St.  George  and  Sir  Archi- 
medes, of  Sir  Galileo,  and  Don  Quixote,  and  Teddy. 

Sir  Me  Too. 


SHOP  WORK  IN  AN  ENGINEERING  SCHOOL. 

W.  S.  ORAFPAM.' 

The  question  is  often  asked:  "What  is  the  final  aim  of 
shop  practice  in  an  engineering  school?"  We  say  shop  prac- 
tice, for  that  is  what  it  really  is,  whether  it  be  called  engineer- 
ing laboratory  work,  mechanical  arts,  manual  training  or 
whatever  term  may  be  used.  It  is  still  practice  or  work  in 
the  shops. 

The  Aim  of  Shop  Practice. 

Is  the  aim  of  such  shop  practice  simply  the  training  of  the 
hand,  the  mind,  the  eye?  Is  it  just  the  development  of  the 
skill  or  control  over  the  muscles  governed  by  the  mind,  or 
is  it  the  training  of  the  judgment  of  the  pupil  in  regard  to 
the  best,  quickest,  easiest  and  most  accurate  methods  of 
achieving  certain  results?  To  be  sure,  all  these  are  valuable 
results  of  shop  work  when  properly  taught;  but  in  an  engi- 
neering school,  cannot  the  pupil  be  taught  some  of  the  deep 
engineering  principles  at  the  same  time,  facts  that  will  be 
of  much  practical  benefit  to  him  after  graduation? 

While  perhaps  some  of  the  fundamental  principles  of  cer- 
tain branches  cannot  be  well  taught  without  a  fixed  set  of 
exercises,  still  ig  it  not  better  to  assign  practical  projects  to 
be  carried  through?  A  very  simple  piece  of  comparatively 
useless  wood  may  he  the  outcome  of  a  chiseling  exercise,  but 
would  it  not  be  of  more  value  if  that  exercise  should  teach 
some  practical  joint  used  in  building  construction  or  cabinet 
work?  A  flat  piece  of  cast  iron  into  which  a  hole  is  to  be  drilled 
might  teach  the  pupils  the  use  of  the  drill  and  drill-press;  but 
if  that  hole  is  required  to  be  drilled  in  a  certain  place  and  man- 
ner in  order  that  the  finished  piece  will  fit  into  a  given  ma- 
chine in  a  certain  way,  according  to  its  shape  and  size,  it  will 
the  more  forcibly  impress  upon  the  student  the  reason  why  it 
was  thus  made.  These  practical  projects,  the  construction 
of  useful  pieces  in  woodwork,  of  actual  machines  and  appar- 
atus that  are  to  be  put  to  the  test  when  finished,  will  go  far 
toward  teaching  the  pupil  direct  engineering  facts  as  well  as 
to  stimulate  his  interest  in  the  work. 

Where  is  an  Engineering  Student  to  Learn  Shop  Practice  if 
Not  in  the  School? 

Take,  for  example,  a  young  man  coming  from  the  ordinary 
home  or  perhaps  from  the  farm.  He  has  either  worked 
around  the  home  or  attended  school  all  his  life.  He  is  study- 
ing to  be  a  mechanical  or  electrical  engineer  and  may,  along 
with  a  large  number  of  others,  enter  the  field  of  manufactur- 
ing. Where  is  he  to  receive  that  training  in  shop  discipline, 
in  shop  management,  in  the  selection  and  care  of  shop  equip- 
ment and  tools,  in  the  system  which  warrants  rapid  and  cheap 
production,  in  the  selection  of  materials  and  men,  if  he 
does  not  get  it  while  he  is  a  student  at  his  chosen  school? 
Need  of  First-class  Machinery  in  Schools. 

This  suggests  the  subject  of  machines  and  apparatus.  The 
graduate  may  enter  the  employ  of  a  thriving  firm.  Has  he 
had  the  privilege  during  his  engineering  course  of  working 
upon  the  best  and  most  improved  machinery,  so  that  he  will 
know  the  capacity  and  usefulness  of  such?  Are  the  machines 
he  has  been  used  to  so  varied  in  their  make  that  he  knows  at 
once  which  ones  are  best  adapted  to  the  work  in  hand?  Has 
he  been  obliged  to  do  milling  machine  work  on  a  planer,  or 
turret  machine  work  on  an  ordinary  lathe  because  of  the 
lack  of  these  two  machines?  If  such  is  the  case,  why  criti- 
cise the  man  because  he  does  not  get  into  line  sooner  after 
graduation? 

To  be  sure,  the  necessity  of  working  in  a  roundabout  way 
to  accomplish  something  that  should  be  done  by  a  short-cut 
method  develops  the  inventive  faculties  of  the  student;  but 
because  he  is  obliged  to  perform  his  shop-work  in  this  manner 
does  not  prove  that  he  should  also  get  his  practical  knowledge 
of  the  proper  methods  of  manufacturing  in  a  similar  Indirect 
way. 

Of  course  it  will  be  said  that  not  all  of  our  schools  can 
afford  to  keep  up  with  the  latest  and  most  improved  methods 
and  machines,  and  undoubtedly  such  is  the  case.  The  depre- 
ciation on  such  equipment  is  just  as  great  as  it  is  on  the  same 
machines  in  a  manufacturing  establishment,  but  in  the  latter 
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case  the  machines  are  paying  for  themselves,  while  such  is 
not  the  case  with  the  former.  Many  schools  cannot  afford 
to  scrap  their  machines  when  they  are  hut  half  worn  out  for 
the  sake  of  securing  those  of  a  more  improved  design.  Hence 
to  a  great  extent  the  student  must  be  content  with  getting 
the  fundamental  principles  of  the  work  on  machines  and  ap- 
paratus that  have  long  since  seen  their  best  days.  The  writer 
has  in  mind  a  reputable  engineering  school  where  until  but  a 
few  years  ago  the  only  milling  machine  in  the  shops  was  a 
very  small  Brown  &  Sharpe  machine  built  in  1S6S! 

Need  of  Shop  Discipline. 
Now  let  us  consider,  in  a  brief  space,  the  effect  of  the 
conditions  of  our  shops  upon  the  student.  Should  not  our 
motto  be.  "A  place  for  everything  and  everything  in  its 
place"?  I  would  add  one  phrase  more  to  that  and  say:  "and 
ready  for  use."  If  our  shops  are  allowed  to  be  untidy,  the 
machines  dirty,  the  small  tools  dull  and  broken,  with  no 
proper  place  for  anything,  then  we  must  expect  our  gradu- 
ates to  carry  the  impressions  of  such  shiftless  ways  out  into 
the  world  with  them.  If  they  are  required  to  keep  their  ma- 
chines clean  and  the  tools  in  condition  to  use,  then  they  are 
very  likely  to  require  those  whom  they  may  in  the  near  future 
employ  to  do  likewise.  It  is  to  be  realized  that  there  are 
many  of  the  smaller  schools  where  the  care  of  the  shops  and 
the  shop  instruction  all  falls  upon  one  man,  who.  unless  he 
can  have  complete  cooperation  on  the  part  of  students,  faculty 
and  instructors,  cannot  possibly  keep  things  in  the  proper 
condition. 

There  are  many  difficulties  in  the  path  of  the  one  who.  aside 
from  doing  all  the  teaching  in  the  shop  courses,  is  required  to 
care  for  all  the  tools  and  equipment  of  the  shops.  He  cannot 
be  in  more  than  one  place  at  a  time,  and  if  he  has  a  class  in 
one  shop  it  is  very  inconvenient  for  him  to  leave  in  order  to 
hand  out  tools  and  stock  to  someone  who  desires  to  work  in 
some  other  place  at  the  same  hour.  To  throw  the  shop  or 
tool-room  open  to  the  average  student  to  do  some  little  job 
for  himself  or  for  the  department  in  which  he  has  been  work- 
ing, is  usually  disastrous.  Many  times  tools  will  not  be  in 
proper  condition  when  returned,  and  very  seldom  will  they  be 
returned  to  their  proper  places.  This  causes  untold  incon- 
venience and  delay,  if  not  annoyance,  when  a  class  comes  into 
the  shop  for  instruction.  Often  it  is  the  instructor  in  some 
other  department  of  the  institution  who  requests  the  shop 
privilege  for  a  time.  He  may  never  have  had  any  experience 
in  the  use  of  the  equipment  he  desires  to  use.  His  inten- 
tions may  be  of  the  best,  but  his  lack  of  experience  and  knowl- 
edge often  results  in  serious  damage  to  valuable  machines 
and  apparatus,  as  well  as  much  delay  in  class  work.  It  cannot 
be  expected  that  one  who  does  not  know  all  of  the  little  ins 
and  outs  of  the  various  lines  of  shop-work  can  work  for  sev- 
eral  hours  in  the  machine  shop  and  tool-room  without  leaving 
his  marks  behind  him.  It  is  as  serious  a  matter  for  a  person 
who  is  accustomed  to  teaching  languages  or  chemistry  only  to 
attempt  or  assume  the  privilege  of  the  use  of  the  machines 
and  tools  of  the  machine  shop,  as  it  would  be  for  the  shop 
instructor  to  assume  the  same  privilege  in  the  use  of  the  deli- 
cate apparatus  and  instruments  of  the  departments  of  chem- 
istry or  physics. 

So  it  would  seem  that  to  be  sure  of  having  the  shops  in 
the  best  condition  for  most  economical  and  efficient  instruc- 
tion of  classes,  private  work  would  have  to  be  prohibited  en- 
tirely, or  limited  to  the  hours  when  the  shop  instructor  is  at 
liberty  to  be  present.  "Eternal  vigilance"  must  be  the  watch- 
word of  him  who  desires  to  achieve  the  best  results  with  shop 
instruction. 

Commercial  Conditions  Most  Conducive  to  Inculcating  Shop 
Know^ledg-e. 
These  difficulties  are  most  easily  overcome  where  the  in- 
stitution carries  on  some  line  of  manufacturing  in  its  shops, 
for  then  there  must  be  journeymen  mechanics  and  tool-room 
attendants  who  can  look  after  things  properly.  Nothing  can 
be  better  for  the  student  than  to  get  his  shop  practice  where 
there  is  practical  commercial  work  going  on.  He  has  an  op- 
portunity of  comparison  between  his  own  work  and  that  of 
the  experienced  mechanics  about  him.  He  observes  the  short- 
cut methods  of  rapid  production,  and  can  compare  the  time  it 


takes  him  to  do  a  certain  piece  of  work  with  the  time  the 
tradesman  takes.  Commercial  work  gives  the  shop  a  tone  of 
thrift  and  movement  which  cannot  be  found  or  had  in  the 
average  school  shop.  Such  thrift  is  generally  contagious, 
and  if  correct  system  is  in  use,  the  impressions  the  student 
will  receive  will  be  lasting.  He  can  also  see  at  once  the  com- 
mercial value  of  his  labor,  and  it  stimulates  him  to  higher 
attainments   than    usual   with   the   average   workman. 

With  the  small  amount  of  time  that  is  usually  allotted  to 
the  pupil's  practice  in  the  shops,  his  projects  will  necessarily 
be  comparatively  small  pieces.  But  it  commercial  work  is 
being  turned  out,  he  can  note  the  methods  employed  in  the 
marketing  of  the  product  from  the  design  to  completion  and 
even  installation  of  many  large  pieces  of  work.  The  value  of 
such  opportunity  cannot  be  overestimated. 

Number  ot  Hours  given  to  Shop-w^ork  too  Small. 

It  may  not  be  out  of  place  at  this  point  to  give  a  little 
consideration  to  the  amount  of  time  usually  allotted  to  these 
lines  of  work.  While  there  is  much  diversity  among  our 
various  institutions  in  regard  to  the  number  of  hours  given 
to  shop-work,  it  must  be  admitted  that  the  average  is  far  too 
small.  Think  for  a  moment  of  a  school  that  allows  two  seme- 
ster hours  for  wood-work  and  scarcely  more  for  pattern- 
making  and  wood  turning.  The  school  term  may  be  eighteen 
weeks  in  length,  giving  lOS  actual  hours  work  in  periods  ot 
three  hours  each;  fourteen  and  a  half  days  of  practice  at 
eight  hours  per  day.  Then  think  of  the  numerous  details 
and  principles  underlying  the  subject  of  pattern-making,  and 
see  how  the  two  compare  proportionally.  Compare  also  in 
like  manner  the  intricacies  ot  machine  construction  with 
twice  that  amount  of  time  allotted  to  it,  and  see  where  you 
are.  Teach  pattern-making  in  14 '^  days,  and  machine-work 
in  29  days!  No,  it  cannot  be  done.  It  is  not  expected  that 
it  is  to  be  done,  but  we  can  teach  at  them,  and  the  wonder  is 
that  it  is  possible  to  accomplish  so  much  in  so  short  a  time. 

It  may  seem  as  though  the  writer  is  trying  to  decry  the 
advisability  of  shop-work  in  the  engineering  school,  but  such 
is  not  the  intention.  On  the  other  hand,  he  has  the  greatest 
faith  in  what  can  be  accomplished  along  this  line,  and  when 
it  is  a  fact  that  some  of  our  schools  are  giving  only  half  this 
amount  of  time  to  some  lines  of  shop  practice,  he  desires  to 
enter  a  plea  for  more  weight  to  be  given  to  the  value  of  the 
work,  and  more  time  to  be  allotted  to  it. 

Can  a  Shop  School  be  Made  to  Pay? 
Not  long  ago.  at  the  founding  of  a  new  school,  the  question 
was  asked  if  it  were  possible  for  student  shop-work  to  be 
made  self-sustaining.  Could  it  be  made  to  pay  enough  finan- 
cially to  meet  the  expenses?  While  this  might  be  made  pos- 
sible under  certain  favorable  conditions,  it  is  not  liable  to 
be  the  case.  If  a  student's  work  is  made  to  pay,  there  must 
be  a  sacrifice  of  much  of  his  valuable  time  and  education.  A 
person's  "first  job"  is  scarcely  ever  as  good  as  his  second, 
nor  his  second  as  good  as  his  third.  The  student's  work  Is 
always  his  "first  attempt."  and  the  quality  cannot  be  ex- 
pected to  compare  favorably  with  that  of  the  master  me- 
chanic's; and  second-class  work  never  pays  when  put  on  the 
market.  If  he  Is  kept  on  one  line  of  work  long  enough  to 
perfect  himself  in  that  line,  then  so  much  of  his  time  al- 
lowed for  shop-work  in  general  has  been  sacrificed  as  to  pre- 
clude his  gaining  the  principles  of  some  other  branch  that  is 
likely  to  be  of  much  value  to  him  educationally. 

Conclusions. 
Thus  it  would  seem  that  for  an  institution  to  be  the  most 
efficient  in  teaching  the  student  the  principles  underlying  the 
various  branches  in  shop-work,  there  must  be  good  system  in 
shops  and  tool-rooms;  a  large  variety  in  size  and  make  of 
machines  and  apparatus;  excellent  order  and  care  of  equip- 
ment; commercial  work,  carried  on  by  jcturneymen  me- 
chanics; and  much  thoughtfulness  and  consideration  on  the 
part  of  all  those  connected  with  the  institution  who  are 
interested  in  the  development  of  the  practical  side  of  the 
student's  education.  These  conditions  combined  with  the  best 
of  instruction  will  go  far  toward  fitting  the  graduate  student 
for  solving  the  problems  he  will  encounter  soon  after  he  en- 
ters the  manufacturing  field. 
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CALCULATING  THE  DIMENSIONS  OF  WORM 
GEARING.* 

RALPH  E.  FLANDERS,  t 

This  article  makes  no  pretense  of  giving  any  new  informa- 
tion, nor  of  treating  tlie  subject  from  a  new  standpoint.  It  Is 
intended  to  be  simply  a  compilation  of  rules  for  the  calcula- 
tion of  the  dimensions  of  worm  gearing,  expressed  with  as 
much  simplicity  and  clearness  as  the  writer  can  attain  to. 

No  attempt  has  been  made  to  give  rules  for  estimating  the 
strength  or  durability  of  worm  gearing,  although  the  question 
of  durability,  especially,  is  the  determining  factor  in  the 
design  of  worm  gearing.  If  the  worm  and  wheel  are  so  pro- 
portioned as  to  have  a  reasonably  long  life  under  normal 
working  conditions,  it  may  be  taken  for  granted  that  the 
teeth  are  strong  enough  for  the  load  they  have  to  bear.  No 
simple  rules  have  ever  been  proposed,  so  far  as  the  writer  is 
aware,  for  proportioning  worm  gearing  to  suit  the  service  it 
is  designed  for.  Judgment  and  experience  are  about  the  only 
factors  the  designer  has  for  guidance.  In  Europe,  a  number 
of  builders  are  regularly  manufacturing  worm  drives,  guaran- 


SINGLE  THREAD 


DOUBLE  THREAD 


TRIPLE  THREAD 


teed  for  a  given  horse-power  at  a  given  speed.  The  dimen- 
sions of  these  drives  are  not  made  public,  however;  they 
would  doubtless  be  of  great  value  for  purposes  of  compari- 
son if  they  could  be  obtained.  In  the  absence  of  these  or 
other  practical  data,  the  writer  has  dodged  the  issue  entirely. 

Deflnitions  and  Rules  for  Dimensions  of  the  "Worm. 

In  giving  names  to  the  dimensions  of  the  worm  there  is  one 
point  in  which  there  is  sometimes  confusion.  This  relates  to 
the  distinction  between  the  terms  "pitch"  and  "lead."  In  this 
article  we  will  follow  the  nomenclature  indicated  in  Fig.  1. 
Here  are  shown  three  worms,  the  first  single-threaded,  the 
second  double-threaded,  and  the  last  triple-threaded.  As 
shown,  the  word  "lead"  is  assumed  to  mean  the  distance  which 
a  given  thread  advances  in  one  revolution  of  the  worm,  while 
by  "pitch,"  or  more  strictly  "linear  pitch,"  we  mean  the  dis- 
tance between  the  centers  of  two  adjacent  threads.  As  may 
be  clearly  seen,  the  lead  and  linear  pitch  are  equal  for  a 
single-threaded  worm.  For  a  double-threaded  worm  the  lead 
is  twice  the  linear  pitch,  and  for  a  triple-threaded  worm  it  is 
three  times  the  linear  pitch.     From  this  we  have: 

Rule  1.  To  find  the  lead  of  a  worm,  multiply  the  linear 
pitch  by  the  number  of  threads. 

It  is  understood,  of  course,  that  by  the  number  of  threads 
is  meant,  not  the  number  of  threads  per  inch,  but  the  number 
of  threads  in  the  whole  worm — one,  if  it  is  single-threaded, 
four,  if  it  is  quadruple-threaded,  etc.  Rule  1  may  be  trans- 
posed to  read  as  follows: 

Rule  2.  To  find  the  linear  pitch  of  a  worm,  divide  the  lead 
by  the  nttmber  of  threads. 

The  standard  form  of  worm  thread,  measured  on  an  axial 
section  as  shown  in  Fig.  2,  has  the  same  dimensions  as  the 
standard  form  of  involute  rack  tooth  of  the  same  linear  or 
circular  pitch.  It  is  not  of  exactly  the  same  shape,  however, 
not  being  rounded  at  the  top  nor  provided  with  fillets.  The 
thread  is  cut  with  a  straight-sided  tool,  having  a  square,  flat 
end.     The   sides  have   an   inclination  with  each   other  of  29 


degrees,  or  14  V>  degrees  with  the  center  line.  The  following 
rules  give  the  dimensions  of  the  teeth  on  an  axial  section 
for  various  linear  pitches.     For  nomenclature,  see  Fig.  2. 

Rule  3.  To  find  the  whole  depth  of  the  worm  tooth,  multi- 
ply the  linear  pitch  by  0.6866. 

Rule  4.  To  find  the  width  of  the  thread  tool  at  the  end, 
multiply  the  linear  pitch  by  0.31. 

Rule  5.  To  find  the  addendum  or  height  of  worm  tooth 
above  the  pitch  line,  multiply  the  linear  pitch  by  0.3183. 

Rule  6.  To  find  the  outside  diameter  of  the  worm,  add 
together  the  pitch  diameter  and  twice  the  addendum. 

Rule  7.  To  find  the  pitch  diameter  of  the  worm,  subtract 
ttvice  the  addendum  from,  the  outside  diameter. 

Rule  8.  To  find  the  bottom  diameter  of  the  worm,  subtract 
twice  the  ivhole  depth  of  tooth  from  the  outside  diameter. 

Rule  9.  To  find  the  helix  angle  of  the  xcorm  and  the  gash- 
ing angle  of  the  icorm^ivheel  tooth,  multiply  the  pitch  diameter 
of  the  worm  by  3.1416.  and  divide  the  product  by  the  lead;  the 
result  is  the  cotangent  of  the  tooth  angle  of  the  worm. 

Rules  for  Dimensioning  the  Worm-wheel. 

The  dimensions  of  the  worm-wheel,  named  in  the  diagram 
shown  in  Fig.  3,  are  derived  from  the  number  of  teeth  deter- 
mined upon  for  it,  and  the  dimensions  of  the  worm  with 
which  it  is  to  mesh.    The  following  rules  may  be  used: 

Rule  10.  To  find  the  pitch  diameter  of  the  worm-wheel, 
multiply  the  number  of  teeth  in  the  wheel  by  the  linear  pitch 
of  the  ivorm,  and  divide  the  product  by  3.1416. 

Rule  11.  To  find  the  throat  diameter  of  the  worm-wheel, 
add  twice  the  addendum  of  the  worm  tooth  to  the  pitch  diam- 
eter of  the  worm-wheel. 

Rule  12.  To  find  the  radius  of  curvature  of  the  worm- 
ivheel  throat,  subtract  tivioe  the  addendum  of  the  worm  tooth 
from  half  the  outside  diameter  of  the  worm. 

The  face  angle  of  the  wheel  is  arbitrarily  selected;  60  de- 
grees is  a  good  angle,  but  it  may  be  made  as  high  as  80  or 
even  90  degrees,  though  there  is  little  advantage  in  carrying 
the  gear  around  so  great  a  portion  of  the  circumference  of 
the  worm,  especially  in  steep  pitches. 

Rule  13.  To  find  the  diameter  of  the  worm-wheel  to  sharp 
corners,  multiply  the  throat  radius  by  the  cosine  of  half  the 
face  angle,  subtract  this  quantity  from  the  throat  radius,  mul- 
tiply the  remainder  by  2,  and  add  the  product  to  the  throat 
diameter  of  the  worm-wheel. 

If  the  sharp  corners  are  flattened  a  trifle  at  the  tops,  as 
shown  in  Figs.  3  and  5,  this  dimension  need  not  be  figured, 
"trimmed  diameter"  being  easily  scaled  from  an  accurate 
drawing  of  the  gear. 


•  The  following  articles  on  worm  gearing  have  previously  appeared 
in  Machinery  :  Worm  Gearing,  Decemher,  1002,  engineering  edition  ; 
Theoretical  Efflcienc.T  o£  Worm  Gearing,  December.  190:3,  engineering 
edition  ;  An  Example  of  Worm  Gearing,  .Tune,  1905  ;  The  Worm  Gear, 
October,  1905,  engineering  edition  ;  ()n  the  Location  of  the  Pitch  Circle 
in  Worm  Gearing,  Novemlxr,  IflO.'i. 

1  .\ddress  :    107  E.  23d  St.,  New  York,  N.  Y. 


'  iIacl,mers,K.r. 
Fig.  2.    Nomenclature  of  Worm  Dimensions. 

There  is  a  simple  rule  which,  rightly  understood,  may  be 
used  for  obtaining  the  velocity  ratio  of  a  pair  of  gears  of  any 
form,  whether  spur,  spiral,  bevel,  or  worm.  The  number  of 
teeth  of  the  driven  gear,  divided  by  the  number  of  teeth  of 
the  driver,  will  give  the  velocity  ratio.  For  worm  gearing 
this  rule  takes  the  following  form. 

Rule  14.  To  find  the  velocity  ratio  of  a  worm  and  worm- 
wheel,  divide  the  number  of  teeth  in  the  wheel  by  the  number 
of  threads  in  the  worm. 

Be  sure  that  the  proper  meaning  is  attached  to  the  phrase 
"number  of  threads"  as  explained  above  under  Rule  1.  The 
revolutions  per  minute  of  the  worm,  divided  by  the  velocity 
ratio,  gives  the  revolutions  per  minute  of  the  worm-wheel. 

Rule  15.  To  find  the  distance  between  the  center  of  the 
worm-ivheel  and  the  center  of  the  worm,  add  together  the 
pitch  diameter  of  the  worm  and  the  pitch  diameter  of  the 
wormrwheel,  and  divide  the  sum  by  2. 

Rule  16.  To  find  the  pitch  diameter  of  the  worm,  subtract 
the  pitch  diameter  of  the  worm-wheel  from  twice  the  center 
distance. 
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The  worm  should  be  long  enough  to  allow  the  wheel  to  act 
on  it  as  far  as  it  will.  The  length  of  the  worm  required  for 
rhis  may  be  scaled  from  a  carefully-made  drawing,  or  it  may 
be  calculated  by  the  following  rule: 

RiXE  17.  To  find  the  minimum,  length  of  icorni  for  com- 
plete action  with  the  worm-wheel,  subtract  four  times  the 
addendum  of  the  worm  thread,  from  the  throat  diameter  of  the 
tcheel,  square  the  remainder,  and  subtract  the  result  from  the 
square  of  the  throat  diameter  of  the  wheel.  The  square  root 
of  the  result  is  the  minivium,  length  of  worm  advisable. 


Fig.  3.    Nomenclature  of  Worm-wheel  Dimensions. 

The  length  of  the  worm  should  ordinarily  be  longer  than 
the  dimension  thus  found.  Hobs,  particularly,  should  be  long 
enough  for  the  largest  wheels  they  are  ever  likely  to  be  called 
upon  to  cut. 

Departures  trom  the  Above  Rules  Sometimes  Advisable. 

The  throat  diameter  of  the  wheel  and  the  center  distance 
may  have  to  be  altered  in  some  cases  from  the  Hgures  given 
by  the  preceding  rules.  If  worm-wheels  with  small  numbers 
of  teeth  are  made  to  the  dimensions  given.  It  will  be  found 
that  the  flanks  of  these  teeth  will  be  partly  cut  away  by  the 
tops  of  the  hob  teeth,  so  that  the  full  bearing  area  is  not  avail- 
able. The  matter  becomes  serious  when  there  are  less  than 
25  teeth  In  the  worm-wheel.  There  are  two  ways  of  avoiding 
the  difficulty.  One  of  them  Is  to  Increase  the  Included  angle 
of  the  sides  of  the  thread  tool.  This  departure  from  standard 
form,  however,  may  be  avoided  by  an  increase  In  the  throat 
diameter  of  the  wheel,  and  consequently  In  the  center  distance. 
Discussions  of  this  subject  will  be  found  in  •Formulas  in 
Gearing,"  and  "Practical  Treatise  on  Gearing,"  both  published 
by  the  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 

On  the  other  hand,  some  designers  claim  to  get  better  re- 
sults in  efficiency  and  durability  by  making  the  throat  diam- 
eter of  the  worm-wheel  smaller  than  standard,  where  it  is 
possible  to  do  so  without  too  much  under-cutting.  For  a  dis- 
cussion of  this  subject,  see  the  articles  by  various  writers, 
mentioned  in  the  foot  note  on  the  preceding  page.  In  no 
case,  however,  should  the  throat  diameter  ever  be  made 
so  small  as  to  produce  more  Interference  than  is  met  with  In 
a  standard  2.5-tooth  worm-wheel. 

Two  Applications  of  Worm  Gearing-. 
Worm-wheels  are  used  for  two  purposes.  They  may  be  em- 
ployed to  transmit  power  where  It  Is  desired  to  make  use  of 
the  smoothness  of  action  which  they  give,  and  the  great  reduc- 
tion in  velocity  of  which  they  are  capable;  instances  of  this 
application  of  worm  gearing  are  found  in  the  spindle  drives 
of  gear  cutters  and  other  machine  tools.  They  are  also  used 
where  a  great  Increase  in  the  effective  power  is  required;  in 
this  case  advantage   Is   generally   taken   of  the  possibility   of 


making  the  gearing  self-locking.  Such  service  Is  usually  In- 
termittent or  occasional,  and  the  matter  of  waste  of  power  Is 
not  of  so  great  Importance  as  in  the  first  case.  Examples  of 
this  application  are  to  be  found  In  the  adjustments  of  a  great 
many  machine  tools,  in  training  and  elevating  gearing  for 
ordnance,  etc.  In  the  case  of  elevator  gearing  and  worm  feeds 
for  machinery,  the  functions  of  the  gearing  are,  in  a  measure, 
a  combination  of  those  in  the  two  applications. 

Examples  of  Worm  Gearing  Figured  from  the  Rules. 
To  show  how  the  rules  given  above  may  be  applied,  we  will 
work  out  two  examples.  The  first  of  these  Is  for  a  light  ma- 
chine tool  spindle  drive,  in  which  power  is  to  be  transmitted 
continuously.  It  is  determined  that  the  velocity  ratio  shall 
be  8  to  1,  and  that  the  proper  linear  pitch  to  give  the  strength 
and  durability  required  shall  be  about  "4  Inch;  the  center  dis- 
tance Is  required  to  be  5  inches  exactly.  This  case  comes 
under  the  first  of  the  two  applications  just  described. 

Assume,  for  instance,  32  teeth  in  the  wheel,  and  a  quadruple- 
thread  worm.  We  will  figure  the  gearing  with  these  assump- 
tions, and  see  if  it  appears  to  have  practical  dimensions. 

The  pitch  diameter  of  the  worm-wheel  by  Rule  10  is  found 
to  be 

32  X  % 

=  7.6394  Inches. 

3.1416 

The  pitch  diameter  of  the  worm  by  Rule  16  is  found  to  be 
( 2  X  5 )— 7.6394  =  2.3606  Inches. 

The  addendum  of  the  worm  thread  by  Rule  5  Is  found  to  be 
0.31S3  X  94  =  0.2387  Inch. 

The  outside  diameter  of  the  worm  by  Rule  6  is  found  to  be 
2.3606  +  (2  X  0.3183)  =2.8380  inches. 

For  transmission  gearing  the  angle  of  inclination  of  the 
worm  thread  should  be  not  less  than  18  degrees  or  there- 
abouts, and  the  nearer  30  or  even  40  degrees  It  is,  the  more 
efficient  will  it  be.  From  Rule  1  we  find  the  lead  to  be 
4  X  ?4  =  3  inches. 

The  helix  angle  of  the  worm  thread  is  found  from  Rule  9, 
2.3606  X  3.1416  -=-  3  ^  2.4722  :=  cot.  22  degrees,  approximately. 
This  angle  will  give  fairly  satisfactory  results.  The  calcula- 
tions are  not  carried  any  further  with  this  problem,  whose 
other  dimensions  are  determined  from  those  just  found.  In 
the  following  case,  however,  all  the  calculations  are  made. 

For  a  second  problem  let  it  be  required  to  design  worm 
feed  gearing  for  a  machine  to  utilize  a  hob  already  In  stock. 
This  hob  Is  double-threaded,  i^  inch  linear  pitch,  and  2i.j 
inches  diameter.  The  center  distance  of  the  gearing  is  imma- 
terial, but  it  is  decided  that  the  worm-wheel  ought  to  have 


Fig.  4.    Shape  of  Blank  for  Worm. 

about  45  teeth  to  bring  the  ratio  right.  The  only  calculations 
made  are  those  necessary  for  the  dimensions  which  would 
appear  on  the  shop  drawing. 

To  find  the  lead,  use  Rule  1:     0.5  X  2  =  1.0  inch. 

To  find  the  whole  depth  of  the  worm  tooth,  use  Rule  3: 
0.5  X  0.6866  =  0.3433  inch. 

To  find  the  addendum,  use  Rule  5:   0.5   X   0.3183  =  0.15915 
inch. 

To  find  the  pitch  diameter  of  the  worm,  use  Rule  7:     2.5 
2  X  0  15915  =  2.1817  inches. 

To  find  the  bottom  diameter  of  the  worm,  use  Rule  8:    2.5  — 
2  X  0.3433  =  1.8134  inch. 

To  find  the  gashing  angle  of  the  worm-wheel,  use  Rule  9: 
2.18  X  3.14  -^  1  =  6.849  =  cot.  8  degrees  20  minutes,  about 
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To  find  the  pitch  diameter  of  the  wonu-wheel.  use  Rule  10: 
45  X  0.5  -^  3.1416  =  7.1620  inches. 

To  find  the  throat  diameter  of  the  worm-wheel,  use  Rule  11: 
7.1C20  +  2  X  0.15915  =  7.4S03  inches. 

To  find  the  radius  of  the  throat  of  the  worm-wheel,  use  Rule 
12:      (2.5  -^  2)  —  (2  X  0.15915)  =  0.9317  inch. 

The  angle  of  face  may  be  arbitrarily  set  at,  say,  75  degrees, 
in  this  case.  The  "trimmed  diameter"  is  scaled  from  an  accu- 
rate drawing,  and  proves  to  be  7.75  inches. 

To  find  the  distance  between  centers  of  the  worm  and  wheel, 
use  Rule  15:      (2.1S17  +  7.1620)  -^  2  =  4.671S  inches. 

To   find   the   minimum   length   of   threaded   portion   of   the 
worm,  use  Rule  17:      7.4803  —  4  X  0.15915  =  6.8437 
V  7.48038  _  6.8437«  =  3.04  inches. 

It  will  be  noted  that  the  ends  of  the  threads  in  Fig.  2  are 
trimmed  at  an  angle  instead  of  being  cut  square  down,  as  in 
Fig.  1.  This  gives  a  more  finished  look  to  the  worm.  It  is 
easily   done  by  applying  the  sides  of  the  thread  tool  to  the 


Fig.  5.    Model  Dra^ving  of  Worm  and  Worm-wheel. 

blank  just  before  threading,  or  it  may  be  done  as  a  separate 
operation  in  preparing  the  blank,  which  will  in  either  case 
have  the  appearance  shown  in  Fig.  4.  The  small  diameters 
at  either  end  of  the  blank  in  Fig.  4  should,  in  any  event,  be 
turned  exactly  to  the  bottom  diameter  shown  in  Fig.  2,  and  ob- 
tained by  Rule  8.  This  is  of  gi'eat  assistance  to  the  man  who 
threads  the  worm,  as  he  knows  that  the  threads  are  sized 
properly  as  soon  as  he  has  cut  down  to  this  diameter  with  the 
end  of  his  thread  tool.  This  always  supposes,  of  course,  that 
the  thread  tool  is  accurately  made. 

A  model  drawing  of  a  worm-wheel  and  worm,  properly  di- 
mensioned, is  shown  in  Fig.  5.  This  drawing  follows,  in  gen- 
eral, the  model  drawings  shown  by  Mr.  Burlingame  in  the 
August,  1906,  issue  of  Mai  uiNKiiY,  taken  from  the  drafting- 
room  practice  of  the  Brown  &  Sharpe  Mfg.  Co.  In  cases  where 
the  worm-wheel  is  to  be  gashed  on  the  milling  machine  before 
hobfaing,  the  angle  at  which  the  cutter  is  set  should  also  be 
given.  This  is  the  same  as  the  angle  of  worm  tooth  found  by 
Rule  9.  In  cases  where  the  wheel  is  to  be  hobbed  directly 
from  the  solid  by  a  positively  geared  bobbing  machine,  this 
information  is  not  needed.  It  might  be  added  that  it  is  im- 
practicable with  worm-wheels  having  less  than  16  or  18  teeth 
to  gash  the  wheel,  and  then  hob  it  when  running  freely  on 
centers,  if  the  throat  diameter  has  been  determined  by  Rule  11. 

Formulas  for  the  Design  of  Worm  Gearing. 
For  the  convenience  of  those  who  prefer  to  have  their  rules 
compressed  into  formulas,  they  are  so  arranged  below.     The 
reference  letters  used  are  as  follows: 


."V  =  number  of  teeth  in  worm-wheel, 
n  =  number  of  teeth  or  threads  in  worm. 
P'  =  circular  pitch  of  wheel  and  linear  pitch  of  worm. 
1  =  lead  of  worm.  ' 

(I  =  whole  depth  of  worm  tooth. 
r  =  width  of  the  thread  tool  at  the  end. 
s  =  addendum  or  height  of  worm  tooth  above  pitch  line 
o  :=  outside  diameter  of  the  worm. 
d  ^  pitch  diameter  of  the  worm. 
b  =  bottom  or  root  diameter  of  the  worm. 
0  =  helix  angle  of  worm  and  gashing  angle  of  wheel. 
5  =  face-angle  of  worm-wheel. 
D  =  pitch  diameter  of  the  worm-wheel. 
O  =  throat  diameter  of  the  worm-wheel. 
O'  =  diameter  of  the  worm-wheel  to  sharp  corners. 
V  =  radius  of  curvature  of  the  worm-wheel  throat. 
R  =:  velocity  ratio. 
C  =  distance  between  centers. 
J"  =  threaded  length  of  worm. 
l  =  n  X  P'. 

P'  =  l~  n. 

g  =  0.6866  P'. 

r  =  0.31P'. 

s  =  0.3183  P'. 

o  =  fZ  +  2s. 

(1^=0  —  2s. 

6  =0  —  2(7. 
Cotangent  ^  =  3.1416d  -=-  I. 

D  =A"P'-=- 3.1416. 

0  =D  +  2s. 

U  =  Voo  —  2s. 

0'  =  2(C7— t/cos.5/2)  +  0. 

R  =N  ^n. 

C  =  (D  +  (l)  ^  2. 

d  =2C  —  D. 


Minimum  value  of  j?^  V  O- —  (0  —  4s)-. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 


THE  AUTOMOBILE  AS  THE  PIONEER  OP  CIVILIZATION. 
It  is  a  curious  fact  that  the  automobile  is  put  to  its  best 
practical  use,  as  it  seems,  not  in  the  countries  of  the  highest 
development  in  civilization,  but  in  the  way-off  corners  of  the 
world,  where  one  would  hardly  expect  to  meet  with  so  recent 
an  indication  of  the  presence  of  civilized  man.  Thus,  in 
Madagascar  there  has  been  regular  freight  and  passenger  traf- 
fic over  a  route  over  200  miles  long,  all  since  June,  1903. 
The  motor  cars  use  two  days  to  cover  the  distance  mentioned. 
Even  in  Tunis  has  a  long-distance  motor-car  route  been  estab- 
lished, giving  regular  service  over  a  line  80  miles  long.  The 
use  of  motor  cars  for  this  purpose  is  rather  limited  in  this 
country,  although  they  have  been  employed  to  some  extent  in 
the  newly  developed  mining  regions  in  the  arid  southwest, 
where  there  is  considerable  difficulty  in  the  employment  of 
animals,  owing  to  the  heat  and  lack  of  water.  One  of  these 
routes,  that  connecting  the  Bull  Frog  and  Goldfield  mining  dis- 
tricts with  the  nearest  railroad  station,  adopted  a  novel 
scheme  for  monopolizing  the  highway  built  for  the  purpose. 
Over  the  gullies,  which  had  to  be  bridged,  the  cars  are  run 
on  stringers,  with  suitable  guides  to  prevent  them  from  run- 
ning off.  There  is  no  flooring  to  these  bridges,  so  that  It  is 
impossible  for  a  horse-drawn  vehicle  to  cross. 


The  Times  Engiueerimi  Supplement  gives  some  details  about 
a  remarkable  garage,  which  are  of  interest  mostly  as  indica- 
tive of  the  enormous  growth  the  automobile  business  has  had 
abroad  for  commercial  purposes.  The  garage  referred  to  Is 
to  be  erected  in  London  and  is  to  accommodate  960  motor 
cabs.  One  of  the  most  interesting  details  is  the  safety 
arrangement  for  the  petrol  or  gasoline.  While  the  building  is 
built  wholly  of  fire-proof  materials,  containing  no  wood,  but  ' 
only  steel  protected  by  concrete,  the  petrol  storage,  designed 
to  contain  3,200  gallons,  would  in  itself  constitute  an  element 
of  danger.  This  storage  has  iron  doors  and  fireproof  parti- 
tions, and  the  roof  is  so  constructed  that,  were  a  fire  to  occur, 
a  layer  of  sand  weighing  62  tons  would  at  once  descend  bodily 
and  extinguish  any  fire  in  the  petrol. 
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Fig.  1.     Planing  Lathe  Saddles  In  Gangs. 


Fig.  2.    Planing  Aprons  for  the  Saddles  shown  in  Fig.  1. 
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ADVANCED  BRITISH  MANUFACTURING 
METHODS. 

The  accompanying  halt-tone  illustrations  show  seven  inter- 
esting e.xamples  of  repetition  work  in  machine  tool  manufac- 
turing, taken  from  the  well-known  works  of  Alfred  Herbert, 
Ltd.,  Coventry,  England.  In  the  llarch  and  April  issues  of  Ma- 
chinery half-tones  were  shown  illustrating  some  structural 
features  of  the  new  Edgwick  works  of  this  concern  at  Coven- 
try, which  may  be  regarded  as  representative  of  advanced 
machine  shop  construction  abroad.  It  will  be  admitted  read- 
ily enough  that  the  accompanying  cuts,  showing  quantity  pro- 
duction work,  illustrate  practice  equal  in  most  I'espects  to  the 
best  methods  pursued  by  leading  American  tool  builders. 

Fig.  1  shows  the  planing  of  lathe  saddles  in  gangs  of  six, 
each  casting  being  held  in  a  dove-tail  slotted  jig  in  which 
the  top  guide  of  the  carriage  is  chucked. 

Fig.  2  shows  the  planer  working  on  fifteen  aprons  for  the 
lathe  saddles  illustrated  in  Fig.  1.  In  this  case  the  aprons 
are  simply  chucked  on  the  table  using  ordinary  appliances, 
no  jigs  whatever  being  employed. 


holders  used  in  the  chuck  of  the  Herbert  turret  lathe.  In 
this  case  four  saws  are  used  at  once  and  four  holders  are  in- 
dexed simultaneously,  the  holders  being  held  so  that  they  are 
retained  in  position  even  after  being  slitted  completely  apart. 


Fig.  3.     MiUing  ToggleLevera  for  Turret  Lathe  Chucka 


Fig.  6  shows  the  planing  of  heads  of  small  turret  or  "cap- 
stan" lathes,  as  they  are  known  in  British  practice.  In  this  op- 
eration fourteen  heads  are  planed  at  once,  two  strings  of  seven 
each  being  ranged  on  the  table.  Here  also  there  are  no  jigs 
used,  as  the  nature  of  the  work  does  not  require  it  and,  more- 
over, the  irregularity  of  castings  usually  makes  it  the  best 
practice  to  accommodate  the  casting  to  the  finished  require- 
ments in  the  first  operation,  using  the  planed  surfaces  as  gage 
points  for  determining  the  other  dimensions  in  the  succeeding 
operations. 

Fig.  7  shows  twenty-six  cut-ofC  slides  for  the  Herbert  hexa- 
gon turret  lathe,  these  being  in  two  strings  of  thirteen  each. 
A  large  number  of  the  slides  are  lying  on  the  floor  in  front 
of  the  planer. 

The  same  practice  of  grouping  work  in  gangs  is  followed  in 
milling  machine  work,  and  Fig.  3  is  one  illustration  of  the 
practice,  showing  the  milling  of  toggle  levers  for  the  chuck 
of  the  Herbert  hexagon  turret  lathe.  Fig.  4  is  an  example 
of  index  milling,  the  work  being  the  index  disks  for  turrets. 
These  are  strung  together  on  an  arbor,  and  are  indexed  by 
the  simple  device  shown  on  the  front. 

Pig.   5  illustrates   the   gang  method   of  milling  the  conical 


Fig.  5     Slitting  Conical  Holders  used  in  Turret  Lathe  Chucks.^ 

The  pattern  or  "dummy"  casting  for  setting  planer  tools, 
which  is  so  much  used  in  American  practice  on  similar  work, 
is  not  shown  in  use  in  any  of  these  examples.  This  seems 
somewhat  strange,  for  the  use  of  the  pattern  is  a  great  time- 
saver  in  the  setting  of  the  tools. 
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Fig-.  6.     Planing  Heads  for  Small  Turret  Lathe 


Fig.  7.    Planing  Cutting  Off  Slides  for  Turret  Lathes. 
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ROTARY  ENGINES. 

W.  H.  BOOTH.' 

Xext  to  perpetual  motion  machines,  the  rotary  engine  is 
the  favorite  hunting  ground  of  the  born  inventor.  It  often 
gives  one  a  pang  of  regret  to  see  the  enormous  ingenuity  of 
the  men  who  bring  forth  rotary  engines,  and  yet  only  a  frac- 
tion of  the  total  nmnber  invented  ever  comes  within  one  man's 
ken.  I  should  be  sorry  to  say  how  many  I  have  seen  in  my 
time,  but  I  well  remember  the  first  one  which  was  brought  to 
my  notice  by  a  man  who  had,  as  usual,  put  money  into  it.  He 
could  not  describe  it,  but,  of  course,  it  differed  from  all  that 
had  hitherto  been  invented.  Finally,  when  I  saw  it,  it  proved 
to  be  of  the  very  familiar  type  of  the  Beale's  exhauster  with 
spring  shutters  that  moved  in  and  out  as  an  inner  solid  cylin- 
der rotated  inside  a  hollow  cylinder.  It  is  of  interest  to  know 
that  Mr.  Beale's  gas  exhauster  was  invented  as  a  rotary  engine, 
but  proved  a  failure,  as  all  of  that  stamp  have  done,  and  must 
do,  but  the  inventor,  or  someone  else,  converted  it  into  a 
gas  exhauster  for  which  purpose  it  is  very  suitable. 

The  first  rotary  engine  which  presented  itself  to  me  as 
really  outside  the  ordinary  type,  was  an  uncommonly  ingen- 
ious machine.  The  great  trouble  with  rotary  engines  that 
have  shutters  is  that  there  is  so  very  much  rubbing  friction 
and  so  very  little  piston-generated  volume.  This  the  inventor 
sought  to  remedy.  He  placed  a  cylindrical  steam  admission 
valve  inside  the  shaft  of  the  rotor,  and  admitted  steam  through 
this  hollow  valve.  He  also  revised  and  varied  the  cut-off  by 
slightly  varying  the  angular  position  of  this  cylindrical  valve. 
It  was  very  ingeniously  contrived  and  was  very  well  made. 
But  the  main  part  of  the  invention,  that  which  reduced  the 
distance  moved  by  the  shutters  over  the  surface  of  the  cylin- 
der, was  the  elimination  of  most  of  the  shutter  friction,  for 
the  cylinder  rotated  nearly  as  fast  as  the  inner  rotor.  The 
cylinder  was  carried  in  roller  bearings  and  went  round  with 
the  shutter.  I  do  not  clearly  recollect  the  whole  of  the  ar- 
rangement, but  the  rotor  did  not  turn  on  the  same  center  as 
the  cylinder.  They  were  slightly  eccentric,  and  the  difference 
of  diameter  was  made  up  by  shutters  which  were  constantly 
kept  pressed  against  the  periphery  of  the  cylinder.  The  rotor 
rolled  on  the  cylinder;  that  is  to  say,  it  drove  the  cylinder 
around  as  if  this  was  an  inside  gear  driven  by  a  pinion,  but 
little  smaller  than  the  gear.  This  rolling  contact  gave  to  the 
rotor  and  cylinder  exactly  equal  peripheral  velocities.  The 
peripheral  velocity  of  the  cylinder  was,  therefore,  slightly  less 
than  that  of  the  sliding  shutters  of  the  rotor,  and  these  moved 
slowly  over  the  cylinder  with  a  speed  that  was  represented  by 
the  ratio  of  the  radius  of  the  rotor  body  and  of  the  shutter 
tips  when  out  to  their  full  extent.  This  movement  was 
slow,  perhaps  a  fourth  or  a  fifth  that  of  the  ordinary  shutter 
engine  with  fixed  cylinder.  The  rotor  was  in  perfect  balance, 
and  as  the  shutters  went  round  with  the  outer  cylinder  this 
was  in  perfect  balance  also,  though  the  two  rotating  bodies  did 
not  have  the  same  center  of  revolution.  A  small  engine  ap- 
peared to  work  perfectly.  It  ran  quietly  at  a  very  high  speed, 
driving  an  electric  generator  in  London,  and  it  had  no  vibra- 
tion troubles.  All  its  parts  were  practically  lathe  finished,  the 
rollers  being  cut  off  in  lengths,  and  all  was  to  gage  and  inter- 
changeable. Where  trouble  could  be  seen  ahead  was  in  the 
valve.  This  internal  valve  had  to  stand  still,  and  the  rotor 
rotated  upon  it.  Here  was  as  much  surface  rubbing  as  had 
been  gotten  rid  of  in  another  part  of  the  engine.  It  was 
not  of  serious  moment  in  the  small  machine,  but  it  bid  fair 
to  become  serious  in  machines  of  larger  size,  and  this  point 
was  realized  by  the  inventor,  for  he  considered  it  to  be  a  suit- 
able machine  to  form  one  end  of  a  line  of  steam  engines  for 
which  the  larger  sizes  were  to  be  turbines.  I  never  heard 
what  became  of  this  engine,  but  it  was  about  the  best  I  ever 
saw,  and  had  points  in  its  small  sizes  that  may  have  enabled 
it  to  live  for  certain  fields  of  work,  as  for  engines  for  small 
launches,  or  even  for  steam-driven  commercial  vehicles. 

A  neat  rotary  engine  of  noticeable  excellence  was  one  in 
which  a  bilobed  rotating  piece,  similar  to  the  rotor  in  a  Root's 
blower,   rotated   eccentrically   within  a   three-lobed   casing   or 
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cylinder.  The  two  rotating  pieces,  for  the  cylinder  as  well  as 
the  rotor  proper  rotated,  were  connected  by  a  sort  of  inside 
sun  and  planet  gearing  which  held  them  rigidly  in  correct 
relative  positions.  This  little  motor  was  shown  driving  a  pro- 
peller in  a  glass  tank,  and  it  could  be  instantly  and  rapidly 
reversed  by  the  simple  movement  of  a  lever.  It  was  exceed- 
ingly ingenious  and  pretty,  but  it  seemed  to  me  that  there 
might  be  trouble  in  time  with  the  gearing,  the  stress  upon 
which  was  heavy,  for  the  work  done  on  the  shaft  was  the  dif- 
ference of  the  work  done  by  the  two  moving  parts,  and  the 
wheels  had  to  carry  a  lot  of  interchange  work.  I  am  unable  to 
recollect  the  valve  gear  sufficiently  to  describe  it,  but  the 
whole  engine  was  very  simple  and  well  made.  There  were,  of 
course,  the  usual  flat  ends  of  the  rotor  to  be  kept  steam  tight 
against  the  cylinder. 

The  next  engine  of  note  was  of  a  somewhat  different  order. 
A  solid  rotor  cylinder  rotated  in  a  cylindrical  case  of  about  two 
or  three  inches  larger  radius.  A  projecting  but  non-sliding 
shutter  closed  the  annular  space.  The  problem  was  to  get  this 
piece  round  the  cylinder,  and  yet  to  furnish  an  abutment  for 
the  steam  to  push  against.  To  gain  this  end  a  rotary  cylinder 
as  large  as  the  rotor  was  placed  in  a  parallel  cylinder  and 
rolled  upon  the  rotor,  but  it  had  a  longitudinal  gullet  cut  in 
its  surface  like  the  gullet  in  a  Geneva  winding  stop,  and  the 
projecting  shutter  of  the  rotor  coincided  with  this  gullet  at 
each  revolution  and  thus  got  round  its  circle,  the  fotating 
valve  or  chuck  cylinder  closing  the  annular  passage  round  the 
rotor  as  soon  as  the  shutter  or  tooth  had  passed.  The  two 
rotors  were  kept  in  correct  position  by  a  pair  of  equal  gears. 
What  bid  fair  to  make  large  engines  cltimsy  was  that  the 
auxiliary  rotor  had  to  be  of  the  same  diameter  as  the  rotor 
which  had  a  rolling  contact  with  it.  The  engine  seen  by  me 
moved  at  a  very  high  velocity  and  was  exceedingly  ingenious, 
but  I  felt  obliged  to  tell  my  friend,  who  was  proposing  to 
finance  it,  that  I  had  seen  other  rotary  engines  as  good,  and  I 
did  not  know  of  any  rotary  engine  at  that  moment  that  was 
enjoying  a  commercial  life. 

Now  this  is  a  fact  of  great  moment  to  any  young  engineer 
who  may  run  up  against  some  form  of  rotary  engine  that  is 
going  to  revolutionize  everything.  If  his  pet  engine  succeeds, 
let  him  bear  in  mind  that  it  is  the  first  one  that  has  done  so. 
What  does  this  mean?  It  means  that  there  is  some  practical 
difficulty  that  excludes  these  engines  for  commercial  purposes. 
Possibly  each  one  of  the  three  engines  I  have  described  might 
find  a  field  in  some  motor  vehicle  or  boat,  for  in  each  case  the 
weaknesses  that  seemed  most  apparent  to  me  were  not  marked 
in  the  small  sizes,  and  would  only  become  very  serious  as 
dimensions  and  power  increased.  It  was  more  or  less  dis- 
tressing to  know  that  some  man  had  spent  years  of  ingenuity 
on  these  little  rotary  engines.  How  do  these  rotary  inventors 
live?  Who  finds  the  early  cash  to  keep  the  engines  afloat,  and 
— if  they  ever  do  go  to  flotation  with  a  secretary  and  a  board  of 
directors,  what  then  becomes  of  them?  They  pass  into  oblivion. 
One  does  not  see  them  about.  Their  users  seem  all  to  lie  very 
low,  and  yet  they  are  full  of  ingenuity,  are  often  well  made, 
and  have  gone  through  a  lot  of  development.  But  they  seem 
all  to  be  too  much  tied  as  to  dimensions.  They  have  inherent 
difliculty  for  larger  sizes,  and  there  seems  to  be  something  in 
the  rotary  principle  which  circumvents  the  most  ingenious 
method  of  the  inventor.  The  chief  trouble,  I  take  it,  is  the 
small  cylinder  volume  per  unit  of  piston  rubbing  surface. 
Then  there  is  the  flat  end  of  the  rotor,  which  has  to  be  kept 
tight,  and  so  on  through  other  details  which  perhaps  help  to 
explain  why  so  many  are  called  and  none  are  chosen. 
*     *     * 

The  construction  followed  in  tall  office  buildings  of  New 
York  and  other  cities  has  an  important  effect  on  the  insur- 
ance rates.  The  "Caledonian,"  a  new  building  recently  erected 
in  Pine  Street,  New  York,  carries  an  insurance  rate  of  only 
50  cents  per  ?1,000.  The  building  has  a  cast  iron  frame  pro- 
tected by  porous  terracotta  and  brick,  and  is  twelve  stories 
high.  In  contrast  to  this  is  a  ten-story  building  in  Broad 
Street,  not  far  from  the  New  York  Stock  Exchange,  which  pays 
twice  as  much,  or  ?1.00  per  $1,000.  The  addition  in  rate  is 
because  the  metal  frame  is  not  protected  by  either  terra-colta, 
or  brick. 
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REAMERS.-l. 

ERIK  OBEBG.  • 

Reamers,  in  the  narrowest  sense  of  the  word,  include  only 
tools  intended  for  producing  a  hole  that  is  smooth  and  true 
to  size.  In  a  wider  sense,  however,  the  word  is  applied  to  any 
solid  circular  tool,  with  a  number  of  cutting  edges,  used  for 
enlarging  cored  or  drilled  holes,  little  or  no  account  being 
taken  of  whether  the  resulting  hole  is  strictly  true  to  size  or 
not.  With  reference  to  the  manner  in  which  the  reamers  are 
made,  we  may  distinguish  between  solid  and  inserted  blade 
reamers.  The  latter  are  usually  adjustable  for  size.  With 
reference  to  the  purpose  of  reamers,  and  the  manner  in  which 
they  are  used,  we  distinguish  mainly  between  hand  reamers, 
chucking  reamers,  shell  reamers,  and  taper  reamers.     The  lat- 


Fig.  1.    General  Appearance  of  Hand  Beamer,  witii  Guide. 

ter  class  of  reamers  is  mostly,  perhaps,  used  by  hand,  the  same 
as  the  hand  reamer,  but  the  hand  reamer  is  considered  to 
mean  only  a  straight  reamer,  and  the  taper  reamer  forms  a 
class  by  itself.  On  the  boundary  between  reamers  and  drills 
Is  the  grooved  chucking  reamer,  which  is  used  for  roughing 
cored  holes,  and  is  fluted  with  spiral  grooves  like  a  twist  drill. 
Center  reamers  constitute  a  special  class  of  reamers,  which 
are  used  for  reaming  the  centers  in  pieces  to  be  held  between 
the  centers  in  the  lathe. 

Hand  Reamers. 

The  ordinary  hand  reamer,  provided  with  guide,  is  shown  in 
Fig.  1.  As  seen  from  the  cut,  it  consists  of  a  cutting  portion, 
a  shank,  and  a  square  by  which  it  is  turned  when  in  use.  As 
is  also  shown,  the  end  portion  of  the  shank  on  which  the 
square  is  formed  is  turned  down  below  the  diameter  of  the 
shank  proper.  The  purpose  of  this  is  to  prevent  any  burrs 
that  may  be  raised  on  the  edges  of  the  square  by  the  wrench, 
by  which  the  reamer  is  turned,  from  projecting  outside  of  the 
diameter  of  the  shank,  thus  either  preventing  the  reamer  from 
being  drawn  clear  through  the  hole  reamed,  or  causing 
scratches  in  the  hole  if  the  reamer  be  pulled  through.  Be- 
tween the  cutting  portion  and  the  shank  there  is  a  short 
neck,  the  purpose  of  which  is,  primarily,  to  provide  for  clear- 
ance for  the  grinding  wheel  when  grinding  the  cutting  edges 
as  well  as  the  shank  of  the  reamer,  and  also  to  permit  the 
cutter  by  which  the  flutes  are  cut  to  clear  the  shank  so  as  to 
give  a  more  finished  appearance  to  the  tool.  The  main  require- 
ments placed  on  a  hand  reamer  are  that  it  shall  be  able  to  pro- 
duce a  smooth,  a  straight,  and  a  round  hole.  The  first  of 
these  requirements  may  be  obtained  in  either  of  three  ways: 
By  giving  the  reamer  an  odd  number  of  flutes;  by  fluting  the 
reamer  with  spiral  flutes;  or  by  giving  an  even  number  of 
flutes,  but  placing  these  at  irregular  intervals  on  the  peri- 
phery of  the  reamer.  This  latter  practice  is  at  present  the 
most  common  one,  and  is  employed  by  leading  manufacturers 
of  reamers.  The  uneven  spacing  of  the  cutting  edge  is  termed 
'breaking  up  the  flutes,"  and  is  the  simplest  and  most  effec- 
tive way  of  making  a  reamer  which  wUl  produce  a  smooth 
hole. 

For  obtaining  a  straight  hole,  the  reamer  should  be  provided 
with  a  guide.  This  provision  is  not  generally  made  in  ream- 
ers manufactured  for  the  market,  but  is  one  of  great  impor- 
tance in  a  tool  that  is  expected  to  produce  accurate  work. 
The  requirements  mentioned  are  discussed  at  length  in  an 
article  on  hand  reamers  in  the  January,  1906,  issue  of  Ma- 

CHIXEBT. 

Relief. 
It  will  also  be  necessary  to  remark  that  giving  too  much  or 
too  little  relief  to  a  reamer  will  tend  to  produce  unsatisfac- 
tory results.  Too  much  relief  invariably  causes  a  reamer  to 
.chatter.  Too  small  relief,  again,  wUl  wear  the  reamer  more, 
as  the  shavings  get  in  between  the  cutting  edges  and  the  work 
to  be  reamed  and  slowly  grind  away  the  land:  besides,  there 
is  a  tendency  to.  bind  the  reamer  in  the  hole,  with  the  conse- 


quent results  of  injuring  the  hole  as  well  as  the  reamer,  and 
causing  the  expenditure  of  more  exertion  in  performing  the 
reaming  operation. 

In  this  connection  it  might  be  mentioned  that  the  flat  relief, 
although  mostly  used,  is  not  the  most  desirable,  nor  the  ideal 
one,  because  the  cutting  edge  is  not  properly  supported.  The 
best  results  are  obtained  by  a  relief  as  shown  in  Fig.  2.  The 
difference  between  this  relief  and  the  flat  is  very  obvious  from 
the  cut,  where  the  latter  relief  has  been  shown  in  dotted  lines. 
This  special  relief,  usually  termed  the  eccentric  relief,  is  used 
only  by  two  prominent  tool  manufacturers,  but  it  is  to  be 
strongly  recommended,  because  it  adds  greatly  to  the  reamer's 
capability  of  producing  a  smooth  hole.  The  relief  is  produced 
by  placing  the  reamer  in  a  grinding  machine,  as  usual,  but 
not  on  centers  in  line  with  the  spindle,  but  on  auxiliary  cen- 
ters, provided  with  adjustment  sideways,  so  as  to  enable  them 
to  be  set  at  different  positions  for  different  relief  wanted  on 
different  sizes  and  kinds  of  reamers.  The  reamer  is  thus  held 
eccentrically.  A  rocking  motion  is  then  imparted  to  the  spin- 
dles holding  the  auxiliary  centers,  and  in  this  manner  the 
grinding  wheel,  traveling  forth  and  back  along  the  reamer, 
will  produce  an  eccentric  relief. 

This  eccentric  relief,  however,  is  not  in  favor  with  all  users 
of  reamers.  The  eccentrically  relieved  reamer  is  purely  a 
finishing  reamer,  and  cannot  with  advantage  be  used  to  remove 
any  considerable  amount  of  metal,  because  it  has  practically 
a  negative  rake.  When  hand  reamers  are  used  merely  for  the 
purpose  of  removing  stock,  or  in  other  words,  simply  for  en- 
larging holes,  the  flat  relief  wiU  undoubtedly  prove  to  be 
superior  to  the  eccentric.  The  primary  use  of  straight  hand 
reamers,  however,  is  for  producing  holes  true  to  size  and 
smoothly  finished,  removing  meanwhile  but  a  small  amount  of 
stock.  For  this  purpose  nothing  excels  the  eccentric  relief. 
That  there  is  a  distinct  difference  between  the  relief  required, 
according  to  the  use  to  be  made  of  the  reamer,  is  best  proved 
by  the  fact  that,  while  some  manufacturers  of  tools  always 
relieve  their  reamers  eccentrically,  intending  them  to  be  used 
as  finishing  reamers,  some  of  their  customers,  after  receiving 
an  order,  place  the  reamers  in  a  grinding  machine  and  replace 
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Fig.  2.    Comparison  of  Belief  of  Reamers. 
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the  eccentric  relief  with  a  flat  one,  because  they  find  this 
relief  better  for  their  purposes,  viz.,  simply  enlarging  holes, 
irrespective  of  the  highest  requirements  of  accuracy  and 
smoothness. 

Reamers  ■with  Helical  Flut«s. 
Although  the  advantages  of  helical,  or,  as  it  is  commonly 
called,  spiral  cutting  edges  are  somewhat  doubtful  for  straight 
reamers  for  ordinary  use,  they  are  recommended  for  such 
work  where  the  hole  reamed  is  pierced  crosswise  by  openings. 
A  right-handed  reamer  should  have  left-hand  spiral  flutes,  in 
order  to  prevent  the  tool  from  drawing  into  the  work.  The 
angle  of  spiral  should  be  such  that  the  cutting  edges  will  make 
an  angle  of  15  degrees  with  a  plane  passed  through  the  axis 
of  the  reamer.  The  number  of  flutes  may  be  the  same  as  if 
the  reamer  were  provided  with  straight  cutting  edges,  and  the 
same  kind  of  fluting  cutters  are  employed. 

Threaded- end  Hand  Reamers. 
Hand  reamers  are  sometimes  provided  with  a  thread  at  the 
extreme  point  in  order  to  give  them  a  imiform  feed  when  per- 
forming the  reaming  operation.  The  diameter  on  the  top  of 
this  thread  at  the  point  of  the  reamer  is  considerably  smaller 
than  the  reamer  itself,  and  the  thread  tapers  upward  until  it 
reaches  a  dimension  of  from  0.003  to  O.OOS  inch,  according  to 
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size,  below  the  size  of  the  reamer;  at  this  point  the  thread 
stops,  and  a  short  neck,  about  1/16  inch  wide,  separates  the 
threaded  portion  from  the  actual  reamer,  which  is  provided 
with  a  short  taper  from  3/16  to  7/16  inch  long,  according  to 
size,  up  to  where  the  standard  diameter  is  reached.  In  tact, 
the  reamer  has  the  appearance  of  the  regular  reamer  in  Fig.  1, 
excepting  that  the  guide  is  threaded  and  tapered. 

The  length  of  the  threaded  portion,  and  the  number  of 
threads  per  inch  with  which  to  provide  the  point,  are  given 
below: 

Length  No.  of 

of  Threaded  Threads 

Size  of  Reamer.                                          Portion.  per  inch. 

From    1/8    to  5/16  inch 3/8  32 

From  11/32  to  1/2    inch 7/16  28 

From  17/32  to  3/4    inch 1/2  24 

From  25/32  upward    9/16  18 

The  kind  of  thread  employed  is  the  sharp  V-thread,  as  this 
thread  gets  a  better  grip  on  the  metal,  and  thus  feeds  the 
reamer  in  a  more  certain  manner. 

The  diameter  measured  over  the  top  of  the  thread  at  the  end 

of  the  point  of  the  reamer  should  be  as  follows: 

Diameter  of  Thread  at 
Size  of  Reamer.  Point  of  Reamer. 

From  Yx  to  li  inch Standard  size — 0.006  inch 

From  17/32  to  1  inch Standard  size — 0.008  inch 

Prom  11/32  to  uc,  inch Standard  size — 0.010  inch 

From  17/32  to  2  inches  ....Standard  size — 0.012  inch 
From  2  1/32  to  2V2  inches. .  .Standard  size — 0.015  inch 
From  2  17/32  to  3  inches. .  .Standard  size — 0.020  inch 

Number  of  Flutes. 
The  following  table  gives  the  number  of  flutes  with  which 
hand  reamers  should  be  provided.  It  will  be  noticed  that  even 
the  smallest  sizes  are  provided  with  six  flutes.  It  is  not  con- 
sidered good  practice  to  make  hand  reamers  with  a  smaller 
number  of  flutes,  if  good  results  are  expected  from  the  use  of 
the  tool. 

TABLE  I.     NUMBER  OP  FLUTES  rN  HAND  REAMERS. 


Size  of 

Number  of 

Size  of 

Number  of 

Size  of 

Number  of 

Reamer. 

Flutes. 

Reamer. 

Flutes. 

Reamer. 

Flutes. 

i 

6 

i 

8 

u 

10 

i 

6 

1 

8 

3 

12 

1 

6 

u 

8 

2i 

13 

i 

6 

H 

10 

2i 

14 

i 

8 

It 

10 

21 

14 

i 

8 

U 

10 

3 

16 

From  the  table  above  it  will  be  seen  that  the  pitch  of  the 
teeth,  or  the  distance  from  cutting  edge  to  cutting  edge 
around  the  circumference  of  the  reamer  increases  from  about 
%  inch  for  a  %-inch  reamer,  to  about  9/16  for  a  3-inch 
reamer.  The  pitch  of  the  cutting  edges  for  a  1-inch  reamer  is 
about  %  inch,  and  for  a  2-inch  reamer  slightly  more  than  Y2 
inch. 

Fluting  Cutters  for  Reamers. 

Often  the  same  kind  of  fluting  cutters  as  are  used  for  hand 
taps  are  employed  for  reamers  also.  The  reamer,  however, 
does  not  remove  the  same  amount  of  metal  as  does  the  tap. 
and  consequently  there  is  no  need  for  the  same  amount  of 
chip  room.  The  radius  in  the  bottom  of  the  flute  is  made 
Bmaller,  because  the  flute,  being  made  shallower,  does  not 
take  away  so  much  of  the  strength  of  the  reamer,  and  conse- 
quently the  reinforcement  In  form  of  a  liberal  round  in  the 
bottom  of  the  flute  is  not  necessary.  Besides,  the  flutes  on 
very  small  reamers  are  so  shallow  that  a  comparatively  large 
radius  on  the  fluting  cutter  would  give  too  great  a  negative 
front  rake  to  the  teeth. 

Figs.  3  and  4  give  the  usual  forms  of  reamer  fluting  cut- 
ters. Fig.  3  shows  a  cutter  of  the  same  kind  as  used  for 
taps,  but  with  a  smaller  radius  D.  This  class  of  cutter  is  used 
for  smaller  size  reamers,  say,  up  to  1%  inch  diameter  inclu- 
sive, while  the  cutter.  Fig.  4.  is  used  for  larger  sizes.  The 
Included  angle  between  the  cutting  faces  of  the  cutter  is 
85  degrees  in  both  cases,  the  same  as  for  tap  fluting  cutters. 
but  while  the  cutter.  Fig.  3,  has  one  face  making  55  and  the 
other  30  degrees  with  a  line  perpendicular  to  the  axis  of  the 
cutter,  in  the  cutter.  Fig.  4,  these  angles  are  70  and  15  degrees, 
respectively. 


In  Table  II  are  given  the  dimensions  commonly  employed 
for  these  cutters,  and  the  corresponding  sizes  of  reamers  for 
which  they  are  used. 

Setting-  the  Cutter  for  Fluting. 
WTien  setting  the  cutter  for  fluting  hand  reamers,  it  should 
be  set  so  that  the  tooth  gets  a  slight  negative  rake,  that  is, 
the  cutter  should  be  set  "ahead"  of  the  center  as  shown  in 

TABLE  II.     FLUTING  CUTTERS  FOR  REAMERS. 


Diameter 

Diameter 

Thickness 

Diameter 

Radius  be- 

of 

of 

of 

of 

Reamer. 

Fluting 

Fluting 

Hole  in 

Cutting  Faces 

Cutter. 

Cutter. 

Cutter. 
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A 

B 

C 

D 

i 

1* 

A 

i 

sharp  corner, 
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i 

1* 
1| 

A 

i 
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JT 

* 
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i 
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i 

i 
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3i 
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Fig.  5.  The  amount  to  set  the  cutter  ahead  should  be  so 
selected  that  the  angle  included  between  the  front  face  of 
the  tooth  and  the  tangent  to  the  circumference  of  the  reamer 
at  the  point  representing  the  cutting  edge  is  95  degrees  (see 
Fig.  5).  A  reamer  will  cut  smoother  if  the  cutting  edge  of  the 
tooth  has  a  negative  rake  than  it  will  if  the  front  face  of  the 
tooth  is  radial. 

In  Table  III  the  dimension  a,  Fig.  5,  or  the  amount  to  set 
the  fluting  cutter  ahead  of  the  radial  line,  is  given.  The 
figures  in  Table  III  give  the  angle  ABC  approximately  95 
degrees,   as   mentioned.     There   may  be   objections   raised   to 

TABLE  in.    TABLE  FOB  SETTING  FLUTING  ODTTEBS  FOR  REAMERS. 


Size  of 
Reamer. 

a  (See  Fig.  5) 
inches. 

Size  of 
Reamer. 

a  (See  Fig.  5) 
inches. 

Size  of 
Reamer. 

a  (See  Fig.  5) 
inches. 

i 
f 

i 
i 

0.011 
0.016 
0.023 
0.027 
0,033 

i 
1 

n 

u 
IS 

0.038 
0.044 
0.055 
0  066 
0.076 

3 
2i 

2i 
3f 
3 

0.087 
•0.098 
0.109 
0.130 
0.131 

setting  the  fluting  cutter  as  much  as  %  inch  ahead  of  the 
radial  line  for  3-inch  reamers,  but  inasmuch  as  the  angle  of 
negative  rake  remains  the  same  as  for  smaller  sizes,  there  is 
no  good  reason  why  this  amount  should  be  made  any  smaller 
than  given  in  the  table. 

The  depth  of  the  flute  should  be  such  that  the  width  of  the 
land  of  the  tooth  Is  about  one-fifth  of  the  average  distance 
from  the  cutting  edge  of  one  tooth  to  the  cutting  edge  of 
another.  Should  it  not  be  as  deep,  there  will  not  be  suffi- 
cient space  in  the  grooves  to  hold  the  shavings.  Should  it  be 
deeper,  the  strength  of  the  tooth  will  be  impaired,  and  the 
cutting  edge  is  likely  to  spring  out  when  taking  the  cut,  pro- 
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ducing  a  hole  larger  than  the  reamer.  The  difficulties  en- 
countered in  milling  the  flutes  on  unequal  distances,  or  break- 
ing up  the  flutes,  as  it  is  commonly  termed  in  the  shop,  are 
that,  if  all  the  grooves  are  milled  to  the  same  depth,  the  re- 
maining land  evidently  will  be  wider  in  the  case  where  the 
distance  from  cutting  edge  to  cutting  edge  is  larger  than  it 
will  be  in  the  case  where  this  distance  is  smaller.  To  over- 
come this  it  would,  of 
course,  be  possible  to  mill 
the  flutes  deeper  between 
the  cutting  edges  which 
are  farther  apart  to  insure 
that  the  width  of  the  land 
would  be  equal  in  all 
cases.  That  this  is  im- 
practicable when  fluting 
reamers  in  large  quanti- 
ties is  easily  apprehended, 
as  it  would  necessitate 
raising  or  lowering  the 
milling  machine  table  for 
each  flute  being  cut.  The 
width  of  the  land  will, 
therefore,  vary  somewhat 
when  the  flutes  are  "brok- 

Tis-  5.    SettinEr  the  Cutter  for  Fluting.  en      Up,"      bUt      Of      Uniform 

depth.  For  a  more  thorough  discussion  of  this  matter  see 
Machixert,  October,  1899,  "Irregularly  Spaced  Reamers,"  and 
February.  1907,  "New  Method  of  Milling  the  Flutes  of 
Reamers." 

Precautions  in  Hardening  Reamers. 
If  the  reamers  to  be  hardened  are  larger  than  %  inch  in 
diameter  they  should  be  held  over  the  fire  immediately  after 
being  taken  from  the  hardening  bath,  in  order  to  as  much  as 
possible  remove  the  strains  caused  by  the  hardening  process. 
Another  method  is  to  remove  the  reamer  from  the  water  bath 
as  soon  as  it  stops  "singing"  and  plunge  it  immediately  into 
an  oil  bath,  allowing  the  tool  to  stay  in  the  oil  until  its  tem- 
perature has  been  reduced  to  that  of  the  oil.  The  temper 
should  be  drawn  to  370  degrees  F.  If  reamers  spring  in  hard- 
ening they  are  heated  slightly,  and  pressure  applied  to  the 
convex  side,  the  reamer  being  held  between  centers  in  the 
same  manner  as  in  a  lathe.  This  same  method  is  applied  to 
long  taps  and  to  counterbores  and  drills. 


A  paragraph  in  the  Electrical  Review.  June  S,  1907,  gives 
an  idea  of  the  refinements  necessary  in  experimenting  with 
some  of  the  new  problems  brought  out  by  the  discovery  of 
radium  and  other  radio-active  substances.  A  paper  recently 
read  before  a  German  technical  society  was  said  to  be  inter- 
esting on  account  of  the  "emphasis  which  it  put  upon  the 
necessity  of  avoiding  every  possible  source  of  error  in  the 
study  of  this  new  and  striking  branch  of  physical  science. 
With  the  material  sealed  within  a  glass  vessel,  there  was  an 
apparent  change  in  weight  easily  measured  in  a  balance.  This 
seemed  at  first  good  evidence  of  a  loss  of  weight,  as  the  tube 
became  lighter;  but  the  difference  in  weight  was  finally  found 
to  be  caused  by  the  changes  in  temperature  of  the  tube  and 
its  contents,  due  to  the  chemical  changes  going  on  within  it. 
This  increase  in  temperature,  by  causing  a  slight  increase  in 
the  volume  of  the  tube,  decreased  its  specific  gravity,  and  thus 
gave  rise  to  the  apparent  change  in  weight.  When  the  tube 
had  come  to  a  stable  condition  and  reached  its  original  tem- 
perature, the  weight  was  found  to  be  identically  what  it  had 
been  when  the  tube  was  sealed  up.  Thus,  it  will  be  seen  that 
all  apparent  effects  may  not  be  real,  no  matter  how  carefully 
the  observations  were  made,  and  whenever  they  are  in  dis- 
agreement with  our  fundamental  ideas  of  physics  and  chem- 
istry, they  should  be  scrutinized  closely  and  put  to  every  pos- 
sible test.  The  new  phenomena  are  puzzling  enough,  and  are 
changing  our  ideas  of  matter  rapidly.  There  is  therefore  all 
the  more  need  to  be  careful." 

*     *     • 

In  the  hot  hereafter,  prick-punch  fitters  have  a  special  place 
reserved.  , 


AUTOMATIC  NEEDLE-MAKING  MACHINERY 
Tne  accompanying  photographs.  Figs.  1  and  2.  and  line 
drawings.  Figs.  3  and  4.  show  an  interesting  machine  built  by 
the  Langelier  Mfg.  Co.,  Providence,  R.  I.,  for  finishing  sewing 
machine  needles  after  they  have  been  formed  to  shape  on  a 
rotary  swaging  machine  of  special  design  adapted  to  this  par- 
ticular class  of  product.  The  machine  takes  the  swaged 
needle,  which  is  fed  into  a  magazine,  cuts  it  to  length,  mills 
the  grooves  on  the  sides,  perforates  the  eye  for  the  thread,  and 
rolls  the  number  and  name  of  the  maker,  if  required,  upon 
the  shank.  The  four  functions  of  the  machine  are  performed 
automatically,  and  because  of  this  combination,  if  nothing 
more  is  conceded,  it  constitutes  an  interesting  example  of 
machine  design  which  does  what  a  number  of  machines  are 
ordinarily  required  to  do. 

In  this  connection,  it  is  interesting  to  note  that  needle 
manufacturing  is  one  of  the  oldest  arts,  and  that  its  machin- 
ery, though  primitive,  was  ingenious  and  interesting,  being 
among  the  earliest  examples  of  special  machinery  used  in  the 
metal-working  arts.  Needles  were  made  from  steel  wire,  being 
cut  from  the  coil  without  straightening,  this  having  to  be  done 
individuallj-  for  each  pair  of  needles,  it  being  the  practice  to 


Fig.  1.    Lansrelier  Needle-making  Machine,  Magrazine  Side. 

make  them  two  together,  with  the  eyes  in  the  center.  For 
many  years  the  needle-makers  of  Redditch,  England,  held  a 
practical  monopoly  of  the  business  of  making  hand  sewing 
needles,  but  In  after  years  German  needle-makers  sprung  up 
who  became  active  competitors,  many  workmen  from  England 
being  imported  to  Germany  to  teach  the  art.  The  machinery 
of  these  older  needle-makers,  of  course,  was  of  a  very  primi- 
tive design,  and  it  was  all  of  the  unit  type,  each  machine 
being  designed  for  one  operation,  and  each  required  the  super- 
intendence of  a  workman  for  its  operation,  and  the  same  con- 
dition largely  exists  still  in  European  needle  manufacture.  In 
this  country  the  manufacture  of  needles  and  similar  products 
is  largely  done  by  special  machinery,  developed  by  the  manu- 
facturers or  built  to  order  by  makers  of  special  machinery. 
In  Europe,  a  manufacturer  who  intends  to  go  into  this  line  of 
business  expects  to  buy  the  machinery  for  it  in  the  open  mar- 
ket. The  difference  comes  about,  of  course,  from  the  fact  that 
American  manufacturers  generally  act  upon  the  principle  of 
reducing  the  labor  cost  to  a  minimum,  while  the  European 
makers  do  not  strive  so  much  to  reduce  labor  cost  as  to  have 
machinery  that  is  of  a  so-called  standard  type  and  of  simple 
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and  cheap  construction.  The  machine  illustrated  may,  there- 
fore, be  regarded  as  a  development  of  the  American  idea  of 
making  a  machine  that  combines  within  itself  a  number  of 
functions,  which  are  automatically  performed  from  start  to 
finish  without  the  interposition  of  manual  labor. 

The  line  drawing.  Fig.  3,  shows  a  plan  view  of  the  machine, 
which  is  another  adaptation  of  the  turret  principle  in  machine 
design.  The  needles  are  thrown  into  a  magazine  F,  where 
they  drop  into  the  longitudinal  slots  of  a  revolving  truncated 
cone-shaped  receiver  and  undergo  the  first  operation  at  A, 
which  is  cutting  to  length.  Each  needle  in  turn  then  drops 
from  the  receiver  into  the  slot  of  a  horizontal  reciprocating 
trough  that  in  itself  contains  the  necessary  mechanism  for 
accurately  loading  each  of  the  chucks  as  they  arrive  in  posi- 
tion opposite  the  trough.  At  no  time  are  the  needles  out  of 
control  of  the  mechanism.  The  turret  then  indexes  the  needle 
one-quarter  turn  and  brings  it  opposite  the  grooving  machine 
B.  which  consists  of  two  vertical  spindles  carrying  angular 
milling  cutters.  These  work  through  narrow  slots  in  a  suit- 
able grooved  receiver,  which  holds  the  needle  firmly  in  posi- 
tion while  the  cutters  w^ork  on  the  opposite  sides  of  the  needle 
and   produce   the  grooves  required   for  the  protection'  of  the 


thread  when  penetrating  the  cloth.  One  side  of  a  needle  has 
a  longer  groove  than  the  other,  and  this  difference  in  length  is 
automatically  effected  by  the  mechanism.  When  the  grooving 
has  been  completed,  the  turret  again  indexes  to  the  third  posi- 
tion, C,  where  a  punch  automatically  perforates  the  eye.  The 
distance  of  the  eye  from  the  point  is  regulated  by  the  screw 
E.  The  punches  vary,  of  course,  in  thickness  and  width. 
according  to  the  size  of  the  needle  and  the  size  of  the  thread 
to  be  used.  One  size  punch  in  common  use,  for  example,  is 
0.032  X  0.014  inch.  From  this  position,  the  turret  again  shifts 
the  needle  to  the  fourth  position.  D,  where  the  number  of  the 
needle  is  automatically  imprinted  upon  the  shank,  thus  com- 
pleting the  functions  of  this  machine.  It  should  not  be  con- 
cluded, however,  that  the  needle  after  leaving  the  machine  is 
practically  completed.  Far  from  it.  It  still  has  to  be  pointed, 
the  eye  has  to  be  polished  out  so  as  to  let  the  thread  slip 
easily,  and  the  whole  needle  has  to  be  polished,  besides  going 
through  a  number  of  minor  operations,  but  the  four  operations 


performed  by  this  machine  are,  with  the  exception  of  the 
pointing,  the  principal  ones  that  have  to  be  done  after  it  is 
swaged  to  form. 

An  interesting  feature  of  design  of  this  machine  is  the  cam- 
plate  G.  Fig.  4,  by  which  the  functions  of  the  turret  operating 
tools  are  controlled.  This  cam  carries  two  races  on  its  upper 
side  and  one  on  the  lower  side.     The  compound  race  on  the 


LETTERING  D 


Fig.  3.    Plan  of  Needle-making  Macbine. 

upper  side  effects  among  others  the  pretty  operation  of  con- 
trolling the  feed-to-depth  motion  of  the  milling  cutters  and  the 
longitudinal  feed  as  well.  This  came  is  in  continuous  motion, 
being  driven  by  the  worm-wheel  H.  The  turret  is  actuated  by 
a  segment  gear,  attached  to  the  under  side  of  the  cam-plate, 
which  engages  the  pinion  L  and  actuates  the  turret  through 
gears  M  and  ]\'. 

The  half-tone.  Fig.  5,  shows  a  view  looking  toward  the  faces 
of  the  swaging  heads  of  the  three-head  rotary  swaging  ma- 
chine which  makes  the  needle  blanks  ready  for  the  machine 
just  described,  and  Fig.  8  shows  the  reel,  wire  straightening 
rolls,  and  a  portion  of  the  swaging  machine,  taken  from  the 
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Pig.  4.    Section  through  Needle-making  Machine. 

same  side  as  shown  in  Fig.  5.  Figs.  6  and  7  show  the  suc- 
cessive steps  of  the  operations  of  swaging,  grooving  and  pierc- 
ing of  the  needle.  The  automatic  swaging  machine  takes  the 
wire  from  the  coil,  straightens  it,  cuts  off  the  blank  from  the 
wire  by  a  milling  operation  and  swages  it  to  shape  in  three 
operations,  the  blanks  being  fed  successively,  by  a  four- 
chuck  turret  having  a  horizontal  axis,  to  the  three  heads  of 
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the  machine.  The  design  of  the  machine  is  positive.  The 
principle  of  Iveeping  the  blank  always  within  the  control  of 
the  machine  is  carried  out  the  same  as  in  the  grooving  and 
eyeing  machine,  the  blank  being  continually  within  the  grasp 
of  the  chucks  until  the  three  swaging  operations  are  com- 
pleted. 

The  swaging  heads  are  made  on  the  same  principle  as  that 
employed  in  the  regular  Langelier  machine,  which  was  shown, 


Fig.  5.    Machine  for  Makinef  Needle  Blanks. 

with  interesting  examples  of  work  produced,  in  the  May,  1903, 
issue  of  Machinery,  Briefly,  the  construction  consists  of  an 
outside  stationary  head  of  heavy  construction  in  which  there 
is  an  axial  hole  for  the  rotating  head.  The  rotating  head 
carries  two  dies  in  a  radial  slot.  These  dies  tend  to  fly  out- 
ward under  the  influence  of  the  centrifugal  force  when  rapid- 
ly rotating.     Around  the  inner  circumference  of  the  hole  in 


NOTES  ON  CAM  DESIGN  AND  CAM  CUTTING.* 

JAMES  L.  DINNAN-r.t 

It  is  Strange  that  the  pro- 
cesses and  methods  of  cam  cut- 
ting have  not  been  improved 
more  rapidly  than  they  have. 
Twenty-five  years  ago,  in  the 
first  shop  I  worked  in,  cams  and 
gears  were  on  about  an  equal 
footing;  that  is  to  say,  most  of 
both  were  cast  to  as  nearly  the 
proper  shape  as  possible,  after 
which  the  working  surfaces  or 
teeth  were  smoothed  up  with  a 
file,  and  then  the  holes  and  hubs 
were  finished  in  the  usual  man- 
ner. Some  cams  of  both  plate 
James  L.  Dinnanyt  and  barrel  forms  were  cut,  with 

suitable  attachments,  in  the  same  machine  the  gears 
were  cut  in.  This  was  an  old  hand  indexing  machine,  with 
an  automatic  feed  composed  of  a  weight  hung  on  the  pilot 
wheel.  Since  that  time  gear  cutting  machinery  has  been  won- 
derfully developed.  All  sorts  of  styles  and  arrangements  are 
on  the  market,  meeting  every  demand,  from  that  for  a  general 
purpose  machine  to  highly  specialized  forms.  When  it  comes 
to  cam  cutting  machinery,  however,  while  machinery  builders 
have  special  tools  for  their  own  work,  so  far  as  the  writer  is 
aware,  there   is  no  tool  regularly  on  the  market  for  cutting 
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Fig.  6.    Successive  Steps  in  Swagring-. 


Tm^'-^z: 


J=: 


Fig.  7.    Operations  of  Grooving  and  Piercing. 

the  stationary  head  there  are  located  eight  steel  rolls  with 
which  the  ends  of  the  rotating  dies  come  in  contact  as  they 
turn,  thus  throwing  them  to  the  center.  During  one  rotation 
of  the  revolving  head  the  dies  are  forced  together  eight 
times,  hence  the  wire  receives  eight  times  as  many  blows  per 
minute  as  the  number  of  rotations.  The  result  of  thousands 
of  blows  delivered  in  so  short  a  time  is  a  very  rapid  action 
in  reducing  wire  stock  to  any  required  form. 


Fig.  8.     Reel  and  Wire  Straightening  RoUs. 

cams.  The  cam  has  thus  fallen  away  behind  the  gear  in  the 
process  of  development.  Machine  designers  and  machine  users 
are  liable  to  be  a  little  suspicious  of  cams,  anyway.  Consid- 
erable trouble  is  often  taken  to  avoid  the  necessity  for  using 
them.  This  is  due,  however,  as  much  to  faulty  design  and 
faulty  construction  as  to  any  inherent  objections  to  this  form 
of  mechanical  movement.  The  writer  proposes  to  call  atten- 
tion to  some  of  the  points  to  be  considered  in  designing  and 
producing  satisfactory  cams,  with  the  thought  of  thereby  do- 
ing something  to  justify  a  more  extensive  use  of  them. 

Faults  In  the  Design  ot  Cams. 
We  have  all  seen  cams  that  were  the  cause  of  a  good  deal 
of  profanity,  in  which  the  trouble  could  be  traced  to  the  de- 
signer or  machinist,  who  laid  out  the  curves  on  what  might  be 
termed  "schedule  time";  that  is  to  say,  he  simply  made  sure 
of  his  starting  and  stopping  points,  neglecting  all  interme- 
diate points  so  long  as  the  movement  got  there  and  got  back 
on  time.  This,  he  thought,  would  be  all  that  was  necessary, 
not  taking  into  account  the  shock  and  jar  caused  by  the  sud- 
den starting  and  stopping  of  heavy  slides,  levers,  etc.,  at  even 
moderate  speeds.    The  temptation  to  do  this  is  always  strong. 


»  For  additional  information  regarding  cam  design  and  cam  cutting, 
see  the  following  articles,  previously  published  In  Machixeet  :  The 
Drafting  of  Cams,  March  and  .\pril,  1896  ;  Cam  Cutting,  NoTemher, 
1898;  Making  Master  Cams,  July,  1904;  On  the  Shape  ot  Rolls  for 
Cylinder  Cams,  Uecemher,  1904 ;  Cam  Curves,  April,  1907 ;  Effect  of 
Changing  Location  of  Cam  Roller,  Jul.v.  1907. 

t  Address:     46  Lippitt  St.,  Providence.  R.  I. 

±  James  L.  Dmnany  was  bom  at  Taunton,  Mass.,  m  1864.  ine 
first  four  years  of  his  mechanical  experience  were  spent  in  the  Mason 
Machine  Works,  Taunton,  Mass..  following  which  he  worked  for  the 
Fall  River  Machme  Co.,  Fail  River,  Mass.  ;  .\merican  Ordnance  Co- 
Bridgeport,  Conn.;  Drlggs-Seabury  Gun  Co.,  Derby,  Conn.;  CorliM 
Steam  Engine  Co.,  Providence,  R,  I. ;  Brown  &  Sharpe  Mfg.  Co.,  ProvN 
dence,  R,  I.,  and  other  concerns,  .\t  present  he  is  with  Fulford  * 
Hobart.  Providence,  R.  I.  Mr.  Dinnany's  specialty  is  automatic 
machinery. 
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especially  in  the  case  of  barrel  cams,  where  it  is  so  much 
easier  to  use  the  milling  machine  (gearing  it  up  for  a  spiral 
to  meet  the  schedule  requirements)  than  it  would  be  to  lay 
out  and  form  a  curve  with  a  gradual  starting  of  the  motion 
and  a  gradual  stopping.  There  is  nothing  worse  for  the  life 
of  a  machine  than  to  have  it  operated  by  cams  cut  by  this 
"schedule"  method.  Another  point  to  consider  is  that  of  tak- 
ing advantage  of  all  the  time  there  is  for  any  given  move- 
ment. The  period  or  periods  of  rest  should  be  cut  down  to 
the  last  degree,  so  as  to  have  the  angularity  of  the  rise  as 
small   as   possible.     Careful   work   at  the   drawing-board   will 


VERTICAL  MILLING 
ATTACHMENT 


i'^CHANGE  GEARS 

Fig.  1.    CutUng  a  Pace  C 


of  Uniform  Rate  of  Throw. 


make  a  big  difference  with  the  satisfactory  action  of  cams  in 
these  two  respects.  Still  another  bad  practice,  which  has 
perhaps  tended  to  throw  the  use  of  cams  into  disfavor,  is  that 
of  making  them  in  two  or  more  parts,  with  the  idea  of  hav- 
ing the  working  surfaces  adjustable.  After  they  have  been 
wedged  out,  or  shimmed  up,  or  ground  oft  a  few  times,  a 
more  proper  name  for  them  would  be  "bumpers"  rather  than 
"cams."  Except  in  rare  cases,  there  is  no  more  use  or  ex- 
cuse for  adjustable  cams  than  for  adjustable  gears,  as  there 
are  other  and  better  means  of  making  adjustments  when  these 
are  necessary.  Cams  are  not  very  expensive  as  compared  with 
gears,  and  they  can  be  duplicated  with  greater  accuracy  than 
most  machine  parts.  Especially  is  this  the  case  if  roughing 
and  finishing  mills  are  used  in  forming  them,  as  the  finishing 
mill  will  retain  its  cutting  edge  and  size  for  a  great  number 
of  cams  if  it  runs  true  with  the  spindle  in  the  first  place. 

Cam  Rolls  and  Boll  Studs. 
A  few  words  might  be  said  with  relation  to  the  design  and 
construction  of  cam  rolls  and  the  studs  for  them,  since  the 
successful  working  of  a  cam  depends  to  a  considerable  degree 
on  this  matter.  The  design  of  the  roll  and  its  stud  should 
be  such  that  the  work  it  has  to  do,  the  speed  at  which  it 
runs,  and  the  bearing  area  on  the  stud,  should  be  the  factors 
determining  its  size,  rather  than  the  simple  fact  that  there 
is  a  milling  cutter  in  the  tool-room  of  a  certain  diameter.  It 
is  equally  important  that  the  roll  and  stud  should  be  ground 
all  over  after  hardening.  The  end  of  the  roll  should  also  be 
cut  back  for  l/64th  of  an  inch  or  so  on  the  sides  for  some 
distance  from  the  outside  diameter,  so  as  to  avoid  undue 
friction  against  the  collar  of  the  stud,  or  the  part  it  is  fast 
in.  On  account  of  the  warping  that  takes  place  in  hardening. 
rolls  that  are  not  ground  inside  and  out  have  a  habit  of  stop- 
ping frequently  under  load,  until  in  time  flat  spots  are  worn 
on  the  face;  then  the  working  surface  of  the  cam  will  begin 
to  wear  or  rough  up.  Roll  studs  that  are  the  slightest  degree 
out  of  parallel  to  the  working  surface  of  the  cam  will  also 
cause  some  trouble,  but  no  amount  of  grinding  will  help  this 
case.  The  same  trouble  occurs  on  barrel  cams  if  the  milling 
cutter  is  set  above  or  below  the  center  of  the  cam  when  cut- 


ting it.  The  roll  will  then  bear  at  one  end  only  at  the  most 
important  time,  when  the  throw  takes  place.  A  conical  roll 
is  the  proper  thing  for  this  style  of  cam.  There  is  a  lot  of 
end  pressure  to  a  roll  of  this  type,  however,  which  must  be 
taken  care  of  by  thrust  collars  on  the  stud;  or,  better  still,  a 
ball  race  may  be  scored  in  the  collar  and  the  large  end  of  the 
roll,  so  as  to  provide  for  a  ball  thrust  bearing.  This  end 
pressure  will  reduce  the  side  pressure  on  the  stud  to  quite  an 
extent,  nevertheless,  so  the  latter  may  be  made  slightly  shorter 
or  smaller  in  diameter  than  when  a  parallel  roll  is  used. 

Cutting  Cams  of  Uniform  Lead  In  the  Miller. 

When  it  comes  to  the  cutting  of  cams,  the  shop  man  nat- 
urally turns  to  the  milling  machine.  Many  manufacturers  of 
milling  machines  make  attachments  which  may  be  used  for 
cutting  cams  with  formers.  None  that  the  writer  has  ever 
seen,  however,  is  provided  with  anything  except  hand  feed. 
Another,  and  the  greatest,  objection  to  them  is  that  if  there 
is  much  work  to  be  done,  one  of  the  most  expensive  machines 
in  the  shop  is  tied  up,  and  there  are  few  shops  that  have  a 
surplus  of  this  brand  of  machine  tool.  For  an  occasional  or 
an  experimental  job,  however,  there  is  nothing  better  than  the 
milling  machine.  As  has  been  before  remarked,  curves  with 
easy  starting  and  stopping  movements  cannot  be  cut  without 
formers  on  it,  or  on  any  other  machine  for  that  matter;  but 
cams  which  require  a  constant  rise,  such  as  the  feed  cams 
of  some  machines,  may  be  cut  on  it  without  the  use  of  form- 
ers. With  barrel  cams  the  method  is  obvious,  it  only  being 
necessary  to  gear  the  spiral  head  with  the  lead  screw  to  get 
the  required  lead,  and  then  cut  a  groove  of  this  pitch  in  the 
body  with  an  end  mill  of  the  same  diameter,  as  the  roll. 

For  cutting  plate  cams  for  the  same  kind  of  motion,  the  ar- 
rangement shown  in  Fig.  1  may  be  used,  if  the  machine  hap- 
pens to  have  a  vertical  spindle  milling  attachment  and  a 
spiral  head.  All  that  it  is  necessary  to  provide  in  addition 
is  the  extension  shaft  shown,  and  the  special  bearing  or 
bracket  for  supporting  it.  These  parts  are  used  to  bring  the 
spiral  head  to  the  center  of  the  table.  The  shaft  is  bored 
out  at  one  end  to  fit  the  stud  of  the  spiral  head  (called  the 
worm-gear  stud  in  the  tables)  the  other  is  turned  and  keyed 
to  fit  the  change  gears.  The  cams  may  be  held  in  the  regular 
chuck,  or  on  a  face-plate  fitted  to  the  head.  Small  ones  may 
be  held  in  an  arbor  fitted  to  the  spindle,  with  large  collars  to 
hold  them  firmly,  clamped  with  a  nut  and  washer,  or  by  an 
expansion  bushing  in  the  case  of  large  holes.  If  they  have 
key-ways  in  them  and  more  than  one  or  two  are  to  be  made, 
it  will  be  well  to  fit  a  key  in  the  arbor  to  help  locate  them. 
It  is  necessary  to  set  the  mill  central  with  the  spiral  head 
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to  obtain  correct  results,  as  the  spiral  will  vary  if  this  is  not 
done.  Advantage  may  sometimes  be  taken  of  this  when,  with 
the  regular  change  gears,  there  is  no  spiral  of  the  exact  pitch 
required,  in  which  case  the  desired  rise  can  be  obtained  by 
setting  the  head  off  center.  This,  however,  will  not  give  a 
uniform  spiral,  as  the  pitch  will  keep  increasing  as  it  leaves 
the  center  of  the  cam.  As  cam  drawings  are  generally  laid 
out  or  divided  in  degrees,  it  will  be  found  convenient  to  di- 
vide the  cam  blank  by  the  same  method,  while  held  in  the 
spiral  head.  To  do  this,  we  may  revolve  the  index  crank 
through  two  holes  in  the  18  circle  or  three  holes  in  the  27 
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circle,  as  many  times  as  are  necessary,  each  of  these  divisions 
giving  exactly  one  degree. 

A  Milling'  Machine  Attachment  for  Cutting  Cams  with 
a  Former. 

Not  long  ago  I  was  working  in  a  shop  with  a  rather  limited 
equipment,  when  an  order  came  in  for  a  lot  of  eight  machines, 
which  required  seven  cams  each,  most  of  which  were  of  the 
plate  type.  As  this  class  of  work  was  new  to  the  shop,  we 
were  without  any  facilities  for  this  part  of  the  job;  as  usual, 
It  was  decided  to  do  the  work  on  the  milling  machine.  The 
methods  used  are  shown  in  Figs.  2  and  3. 

An  old  planer  vise  was  scraped  up  and  refitted  so  as  to 
have  the  movable  jaw  a  nice  sliding  fit — the  screw  having 
been  removed,  of  course.  To  this  jaw  was  fitted  and  bolted 
the  spiral  head  of  the  miller,  in  such  a  way  that  its  spindle 
could  be  placed  either  at  right  angles  or  parallel  to  the  cutter. 
as  the  case  required  for  barrel  or  plate  cams.  An  arbor  was 
made,  long  enough  to  pass  through  the  head,  carrying  the 
former  on  the  back  end  and  the  cam  blank  on  the  front  end. 
A  nut  threaded  onto  the  back  end  held  the  former  against  the 
end  of  the  spindle,  so  there  was  no  danger  of  the  arbors  rat- 
tling loose,  no  matter  how  badly  the  work  and  tool  chattered. 

For  plate  cams,  as  shown  in  Fig.  2,  the  former  was  made 
the  opposite  hand  to  that  of  the  cam  required.  The  overhang-, 
ing  arm  had  a  center  line  marked  on  it  as  shown,  which 
was  matched  with  one  on  the  frame  so  as  to  locate  the  arbor 
support  central  w^ith  the  spindle.  In  the  place  of  the  arbor 
supporting  center  there  was  fitted  a  stud  with  a  roller  of  the 
same  diameter  as  the  cutter.  The  arm  was  held  securely  by 
the  regular  milling  machine  braces,  which  are  not  shown  in 
the  cut.  The  method  of  operation  is  obvious.  The  spiral  head 
with  its  attached  work  and  former  was  revolved,  slowly,  by 
hand.  The  action  of  the  roll,  held  by  the  overhanging  arm 
in  the  groove  of  the  former,  causes  the  head  and  work  to 
slide  back  and  forth  on  the  ways  of  the  planer  vise,  giving 
the  proper  movement  between  the  work  and  the  cutter  to 
produce  the  desired  contour  of  cam.  The  table  is  locked  on 
the  saddle. 

For  barrel  cams,  the  attachment  was  rearranged  as  shown 
In  Fig.  3.  The  former  roller  was  held  firmly  in  a  bracket 
bolted  to  the  table  of  the  machine.     As  the  roller  is  on  the 


Fi?.  3.    Cutting  a  Cylindrical  Cam  with  the  Rig  shown  :n  Fig.  2. 

opposite  side  of  the  milling  cutter,  the  former  and  work  are 
set  180  degrees  apart  on  the  work  arbor,  otherwise  they  are 
alike.  The  head  is  relocated  on  the  movable  vise  jaw  to  bring 
the  axis  of  its  spindle  at  right  angles  to  the  axis  of  the  cutter, 
as  shown.  The  reads;-  will  be  able  to  make  out  the  other 
details  from  the  cut. 

Both  of  these  rigs  cut  good  cams,  considering  that  the  first 
cost  of  the  whole  outfit  was  very  little.  As  the  formers  were 
•made  accurately  to  drawing,  the  cams  gave  good  satisfaction 
at  fairly  high  speeds,  but  the  device  had  the  disadvantage  of 
tieing  up  a  machine  which  had  plenty  of  work  waiting  for  it: 
besides  it  was  a  tedious  job  to  feed  the  index  crank  by  hand 
all  day  long,  especially  when  working  on  steel  cams.  For 
these  reasons,  when  a  duplicate  order  came  in.  a  few  weeks 
later,   it   was  considered  best  to  try  the  plan  of  cutting  the 


plate  cams  on  an  old  lathe,  thus  giving  us  the  advantage  of 
an   automatic   feed,  and   relieving   the  miller  of  some  of  its 

work  as  well. 

A  Face  Cam  Cutting  Attachment  for  the  Lathe. 
A  lathe  cam  cutting  attachment  is  shown  in  Fig.  4.  While 
not  new  in  principle,  it  differs  somewhat  from  the  other  make- 
shifts described,  and  works  better  than  most  devices  of 
the  kind  I  have  seen.  The  tool  slide  was  removed  from  the 
machine  and  replaced  with  the  bracket  casting  shown.  This 
was  fitted  and  gibbed  to  the  tool-rest  slide,  and  had  its  spindle 
bored  and  sides  faced  with  a  boring  bar  on  the  lathe  centers. 
To  the  bracket  was  then  fitted  the  cam  face-plate  and  spindle, 
cast  in  one  piece  and  finished  all  over,  with  the  back  or  small 
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Fig.  4.    Attachment  with  Power  Feed  for  Cutting  Face  Cams. 

end  threaded  to  fit  the  former.  Keyed  to  this  spindle  is  a 
worm-gear  of  cast  iron.  In  our  case  this  worm  gear  had  82 
teeth.  Meshing  with  this  gear  is  a  worm  having  9/16  inch 
hole,  and  a  key  and  keyway,  a  sliding  fit  on  the  worm  shaft. 
Bearings  are  provided  for  the  worm  shaft  at  front  and  back. 
The  front  support  for  the  worm  shaft  was  cast  onto  the 
bracket,  and  finished  with  it  to  fit  the  tool-rest  slide,  after 
which  it  was  sawed  off  and  fastened  at  the  front  of  the  car- 
riage by  the  gib  screw,  as  shown.  This  is  the  same  practice 
as  is  commonly  followed  in  making  the  clamp  for  the  thread- 
ing stop  on  the  cross  slide.  To  the  outer  end  of  the  worm 
shaft  is  keyed  a  gear,  meshing  with  another  fitted  and  keyed 
to  the  front  end  of  the  cross  feed  screw  next  to  the  handle. 
The  quill  was  cut  off  to  make  room  for  it.  The  cross  feed  nut 
was  removed  entirely,  of  course. 

It  will  be  seen  that  this  arrangement,  while  having  the  gen- 
eral features  of  that  shown  in  Fig.  2.  gave  us  the  advantage 
of  making  use  of  a  less  costly  and  less  over-worked  machine, 
and  allowed  us  to  use  a  power  feed  as  well,  since  the  gearing 
provided  for  connection  with  the  power  cross  feed  in  the 
apron.  This  gave  a  feed  fine  enough  for  small  cams,  but  on 
large  ones  it  was  necessary  to  run  the  feed  belt  from  the 
feed  shaft  cone  to  the  hub  of  the  large  intermediate  gear  of 
the  screw  cutting  train,  this  being  in  mesh  with  the  spindle 
gear.  The  lead  screw  was  removed  so  as  not  to  interfere  with 
the  belt.  With  regular  changes  this  gave  a  wide  range  of 
feeds. 

The  cams  and  formers  were  held  to  their  respective  face- 
plates by  bolts.  All  the  formers  were  of  the  positive  follower 
type  having  a  groove  for  the  roller  to  follow  in.  They  re- 
quire no  weight  or  other  means  to  hold  them  to  their  work. 

*     *     « 

At  the  recent  meeting  of  the  Ohio  Society  of .  Mechanical, 
Electrical  and  Steam  Engineers,  E.  W.  Roberts  performed 
some  startling  experiments  with  gasoline,  lighting  the  vapor 
as  it  arose  from  an  ordinary  can  and  pouring  gasoline  into 
it  as  it  burned,  showing  that  it  could  not  flash  back  into  the 
can  as  that  was  full  of  gasoline  vapor,  forming  rapidly  enough 
to  expel  the  air.  and  burning  only  after  it  issued  into  the 
atmosphere.  The  only  danger  of  explosion  is  when  a  very 
small  quantity  of  gasoline  evaporates  in  a  vessel,  forming  not 
enough  vapor  to  expel  the  air,  but  sufficient  to  make  with  it 
an  explosive  mixture. — Poicer. 
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ITEMS  OF  MECHANICAL  INTEREST. 


STEAM  WHISTLE  OPERATED  BY  GAS. 
Not  long  ago  I  was  in  a  small  shop  that  got  its  power  from 
a  gas  engine.     It  was  just  12  o'clock,  and  I  was  surprised  to 
hear    two    or    three    loud    blasts    from    a    steam    whistle.      I 

inquired  if  they  kept 
a  tank  pumped  with 
air  at  a  high  pressure, 
and  was  thereupon 
shown  the  following, 
which  I  managed  to 
get  a  photograph  of. 
As  shown,  a  quarter- 
inch  pipe  leads  from 
a  hole  in  the  cylinder 
head  direct  to  a  steam 
whistle  with  a  small 
finger  valve  for  oper- 
ating. This  makes  me 
think   how    foolish   so 

steam  WTiistle  Operated  by  Gas.  , .  .  . 

many  gasoline  yacht 
owners  are,  to  go  to  the  expense  of  hand  whistles,  etc.,  when 
with  a  "direct  connected"  they  could  get  a  blast  of  hot  gas  at 
between  200  and  300  pounds  pressure.  W.  L.  McL. 


TOOL  FOR  CUTTING  SQUARE  SCREW  THREADS. 
In  the  cut  below,  taken  from  the  Mechanical  Engineer,  is 
shown  a  tool  of  the  chaser  type  for  cutting  square  screw 
threads.  This  tool  has  been  recently  patented  by  Messrs.  C.  & 
G.  B.  Taylor,  Bartholomew  St.,  Birmingham.  Ordinarily, 
square  screw-thread  tools,  even  when  they  have  been  used 
very  little,  are  found  to  have  worn  to  such  an  extent  that  the 
resulting  groove  is  not  as  wide  as  required.  It  is  obvious  that 
it  is  impossible  to  regrind  these  tools  after  the  sides  of  the 
cutting  teeth  have  worn  down  below  the  required  width.  With 
the  hope  of  overcoming  this  defect,  the  tool  shown  in  the  cut 
has  been  designed.  As  seen,  the  tool  consists  of  two  halves, 
A  and  B,  each  being  provided  with  teeth  which  gradually  cut 
the  groove  to  the  required  depth.  The  required  width  is  ob- 
tained by  adjusting  the  relative  position  of  the  two  tools  A 


Adjustable  Chasing  Tool  for  Cutting  Square  Threads. 

and  B,  so  that  the  tool  B  widens  the  groove  already  cut  by  A. 
These  two  tools  or  chasers  are  held  in  a  tool-holder  E.  and  the 
adjustment  is  effected  by  means  of  two  screws  F  and  G  hav- 
ing conical  ends,  which  are  forced  in  between  the  tools  A  and 
B.  these  in  turn  being  clamped  by  the  screws  H  and  J. 
Whether  the  tool  will  prove  to  possess  such  practical  qualities 
as  will  insure  for  it  any  extensive  application  is  difficult  to  say, 
1  ut  the  idea  is  ingenious,  and  may  be  applied  in  other  cases 
than  that  of  cutting  square  screw  threads  as  well. 


WIRING  FOR  MACHINES  REQUIRING  TWO  MOTORS 
An  electrically-driven  thread  miller,  built  by  Drummond 
Bros.,  Ltd.,  of  Gilford,  England,  is  described  in  the  European 
edition  of  the  American  Machinist  of  May  25,  1907.  Two 
motors  are  used  on  this  thread  miller,  one  of  them  to  rotate 
the  cutter  and  the  other  to  turn  the  work  and  feed  it  at  the 
proper  rate  to  give  the  spiral  desired.     This  arrangement  Is 


obviously  a  good  one,  so  far  as  doing  away  with  the  compli- 
cated mechanical  connection  is  concerned.  The  cutter  spindle 
can  be  easily  swiveled  to  any  angle  desired  without  requiring 
the  power  which  drives  it  to  be  transmitted  through  bevel 
gears,  universal  joints,  and  other  devices  of  the  kind. 

There  is  one  difficulty  met  with,  however,  in  having  no 
mechanical  connection  between  the  cutter  spindle  and  the 
work  spindle.  If  for  any  reason  the  cutter  spindle  stops  from 
burning  out  of  the  motor,  sticking  of  the  cutter,  or  other 
mechanical  or  electrical  reason,  there  is  nothing  to  prevent 
the  motor  driving  the  work  and  feed  mechanism  from  still 
going  ahead  to  the  damage  of  the  work  and  cutter  at  least, 
and  probably  of  the  machine. 

To  make  such  a  condition  impossible  the  wiring  connections 
shown  in  the  cut  are  used.  The  work  driving  motor  W  If  is 
wired  through  the  last  resistance  contact  of  the  left-hand  start- 
ing switch  belonging  to  the  cutter  driving  motor  C  M.     The 


Wiring  Arrangement  for  Machines  requiring  T^vo  Motors. 

release  of  the  feed  starting  switch  is  tripped  on  the  stoppage 
of  the  cutter  motor,  and,  besides,  it  is  impossible  to  start  up 
the  work  motor  until  the  starting  switch  of  the  cutter  motor 
has  been  brought  to  the  operative  condition.  If  the  cutter 
motor  fails  from  over-loading,  short  circuiting  or  other  defect, 
the  automatic  release  of  the  starting  box  will  throw  back  the 
starting  switch  and  stop  both  mechanisms. 

This  arrangement  was  the  result  of  evolution.  In  the  ma- 
chine as  originally  designed,  with  a  single  motor  drive,  four 
changes  in  direction  were  necessary  in  the  gearing,  and  al 
though  various  forms  of  driving  rod  (Including  a  sqaare  rod 
with  four  rollers,  one  on  each  side)  were  employed  for  trans- 
mitting motion,  a  considerable  amount  of  power  was  wasted. 
Thus  in  this  latter  design  each  motor  is  of  but  v.,  hors.e-power 
i-ated  capacity,  whereas  in  the  earlier  machines  a  two-horse- 
power motor  was  needed.  For  automatically  stopping  the  ma- 
chine at  any  point  a  tumbler  switch  is  employed,  this  being 
simply  clamped  on  the  front  of  the  machine  in  any  position, 
cutting  out  both  motors  at  the  same  time. 


Rubber  belting  is  ordinarily  figured  as  averaging  1-16  inch 
thickness  per  ply.  Thus  a  7-ply  rubber  belt  is  about  7-16  inch 
thick,  and  corresponds  in  thickness  to  a  heavy  double  leather 
belt.  The  permissible  working  load  for  average  conditions 
may  be  taken  as  about  11  pounds  per  ply  per  inch  of  width, 
hence  a  7-ply  rubber  belt  10  inches  wide  should  safely  carry 
7  X  11  X  10  ^  770  pounds  maximum  working  tension.  The 
coefficient  of  friction  should  be  figured  about  the  same  as 
leather,  or  say  0.3.  Reuleaux  limits  it  to  0.25.  However,  a 
still  higher  coetficient  than  0.3  is  frequently  used  for  both 
leather  and  rubber  belting  in  good  condition  and  working 
under  favorable  circumstances. 
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ON  BEING  LOYAL  TO  THE  COMPANY. 

There  is  a  lot  of  tommy-rot  said  and  printed  about  loyalty. 
Men  in  all  kinds  of  service  are  entreated  to  be  loyal  to  their 
employers,  to  further  their  interests  in  every  possible  way,  to 
always  speak  well  of  them,  etc.  In  being  loyal  to  their  employ- 
ers they  are  told  that  they  are  loyal  to  themselves  and  to 
their  own  best  interests.  Very  true,  and  we  would  be  among 
the  last  to  encourage  any  other  spirit,  but  is  it  not  true  that 
men  of  every  race  and  in  any  occupation,  whether  it  be  that 
of  the  soldier,  sailor,  artisan,  or  what  not,  are  loyal  only  to 
that  which  commands  their  admiration  and  respect?  We  are 
loyal  to  our  country,  for  we  believe  it  to  be  the  biggest,  grand- 
est, freest  nation  on  earth,  and  so  it  is  with  a  company.  If  a 
company  is  honest,  progressive,  fair  and  liberal  in  its  treat- 
ment of  employes  and  customers;  in  short,  is  an  embodiment 
of  what  a  manly  man  would  be,  it  will  have  no  need  to  cry 
for  loyalty.  On  the  other  hand,  if  its  policy  is  to  gain  every 
possible  advantage,  cut  wages,  discharge  employes  on  specious 
pretexts,  or  because  of  failing  health  or  advancing  years  after 
having  served  faithfully  for  long  terms,  to  seize  valuable 
inventions  of  employes  without  giving  adequate  return  other 
than  ordinary  wages,  to  put  sons  of  officers  or  directors  in 
places  of  authority  when  they  have  not  earned  these  places 
and  are  incapable  of  filling  the  positions  without  the  help  of 
unrecognized  assistants,  then  we  believe  that  loyalty  is  not 
to  be  expected,  and  men  would  be  indeed  poor  creatures  who 
would  give  heart  service  to  such  thankless  masters. 
*  *  * 
THE  ART  OP  CUTTING  METALS. 

In  this  issue  (engineering  edition)  we  give  the  concluding  in- 
stallment of  our  abstract  of  Mr.  Taylor's  presidential  address 
made  before  the  American  Society  of  Mechanical  Engineers  last 
December.  The  length  of  this  abstract  Is  unprecedented  in  the 
history  of  Machixert,  but  then  Mr.  Taylor's  paper  was  un- 
precedented in  its  scope  and  importance  to  machine  tool  build- 
ers and  users,  and  we  need  make  no  apology  for  giving  it  so 
much  space.  Our  regret  is  that  it  did  not  seem  feasible  to  give 
the  paper  more  nearly  complete.  As  it  was,  it  seemed  best 
to  give  only  that  part  which  dealt  with  actual  conclusions, 
leaving  out  fhe  accounts  of  the  methods  of  investigation,  as 
every  one  specially  interested  would  prefer  the  original 
paper  in  any  case. 

The  concluding  installment  very  properly  ends  with  tables 


of  practical  cutting  speeds  for  steel  and  iron  (see  data  sheet) 
and  illustrations  of  the  slide  rules  used  in  the  shop  for  the 
direction  of  machine  operations.  The  slide  rule  embodying 
the  twelve  important  laws,  deduced  as  a  result  of  the  investi- 
gations, is  a  remarkable  instrument.  "When  individualized 
for  each  lathe  in  the  shop,  as  is  the  practice  in  the  Taylor 
system  of  shop  management,  it  enables  the  speed  and  feed 
boss  to  set  the  speeds  and  feeds  for  any  required  job  in  a 
few  moments  so  as  to  secure  the  maximum  of  efficiency  and 
the  greatest  possible  production  of  chips  In  a  given  time. 

The  expression  "production  of  chips"  may  seem  somewhat 
peculiar  to  many,  but  in  this  development  the  promoters  of 
the  system  come  to  look  upon  turned  shafts  and  other  results 
of  lathe  work  as  by-products,  the  product  with  which  they  are 
most  concerned  as  machine  specialists  being  the  removal  ot 
surplus  metal.  That  this  attitude  is  sound  we  think  will  be 
conceded  by  any  one  who  comes  to  look  upon  the  true  func- 
tion of  machine  tools  in  the  proper  light.  In  fact  almost 
all  machine  and  other  tools  are  for  the  purpose  of  removing 
surplus  materials  so  as  to  leave  a  certain  shape  or  form.  The 
more  rapidly  that  material  is  removed  the  greater  the  produc- 
tion of  chips,  and  incidentally  the  greater  the  production  of 
the  "by-product"  which  we  ordinarily  call  the  product. 
*  *  * 
FOREIGN  MACHINE  TOOL  COMPETITION. 

In  another  part  of  this  issue  are  shown  several  engrav- 
ings illustrating  advanced  machine  tool  building  practice  in 
a  well-known  British  works.  It  will  be  observed  that  the  meth- 
ods of  quantity  production  are  practically  identical  with  our 
own,  the  stringing  of  similar  parts  of  lathes,  planers,  and 
other  machine  tools  on  the  planer  and  milling  machine  platen 
being  the  same  as  that  followed  in  all  our  leading  machine 
tool-building  shops.  This  practice,  we  believe,  is  only  the 
logical  development  of  the  repetition  system  of  manufacture 
in  which  parts  are  made  on  the  interchangeable  plan,  be- 
cause it  is  much  cheaper  and  simpler  to  make  them  alike 
than  to  make  each  piece  different,  as  is  almost  surely  the 
result  if  each  is  machined  separately,  following  ordinary 
methods. 

The  illustrations  are  instructive,  aside  from  their  purely 
mechanical  interest,  because  they  point  out  to  American  ma- 
chine tool  manufacturers  that  the  day  of  active  foreign  com- 
petition has  surely  arrived,  and  that  the  foreign  tool  builders 
are  prepared  to  meet  them  on  their  own  ground  so  far  as 
manufacturing  methods  are  concerned.  Of  course  this  is  no 
news  to  most  of  us,  but  here  is  the  visual  proof. 

It  is  difiacult  to  say  just  what  part  of  advanced  foreign 
practice  is  due  to  logical  development  and  how  much  is  mere 
imitatibn  of  American  methods,  but  we  believe  it  is  fair  to  in- 
fer that  almost  any  intelligent  people  engaged  In  manufactur- 
ing would  eventually  arrive  at  about  the  same  methods  fol- 
lowed by  another  people,  even  if  they  had  not  the  example  set 
before  them.  'VTe  had  the  advantage,  in  developing  our  manu- 
facturing methods,  of  being  in  a  new  country  where  there  was 
little  precedent  or  practice  established.  Xearly  everj^thing 
was  developed  from  the  ground  up.  In  fact  our  government  is 
but  little  older  than  the  Watt  steam  engine,  the  development 
of  which  is  coincident  with  the  present  mechanical  era.  In 
Great  Britain  there  were  established  industries  much  older 
than  the  steam  engine,  and  notwithstanding  the  steam  engine 
made  cheap  power  available  wherever  fuel  could  be  obtained, 
established  practices  and  the  hand-made-way  of  looking  at 
things  tended  to  retard  the  rate  of  development.  The  chief 
reason  for  the  rapid  development  of  labor-saving  machinery 
in  America  has  been  the  high  cost  and  scarcity  of  labor. 
^Tiere  labor  is  very  cheap,  there  is  not  the  incentive  to  use 
labor-saving  machinery,  and  that  condition,  of  course,  has 
existed  very  generally  in  Europe. 

Some  of  our  American  tool  builders  have  taken  alarm  at 
foreign  competition  and  are  advocating  the  closing  of  Ameri- 
can shops  to  all  visitors,  and  following  a  rigorous  policy 
of  secrecy  in  regard  to  all  improved  shop  methods.  We  sin- 
cerely believe  that  there  is  nothing  to  be  gained  by  such  a 
policy  and  when  that  unlucky  day  arrives,  if  ever,  the  general 
effect  will  be  to  check  machine  tool  design  and  constructioa 
wherever  it  is  followed. 
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INTERCHANGE  OF  IDEAS  A  CAUSE  OP 
PROGRESS. 

In  commenting  upon  the  appearance  of  the  new  technical 
trade  journal,  Werkstatts  Technik,  the  first  one  of  any  promise 
in  Germany  devoted  exclusively  to  shop  practice,  the  Zeit- 
schrift  des  Tereines  Deutscher  Ingenieure  finds  occasion  for  a 
timely  remark  in  regard  to  the  causes  which  have  made  it  pos- 
sible for  us  in  this  country  to  distance  Germany  in  the  field 
of  shop  practice  publications,  although  the  latter  country  is 
one  well  known  for  its  extensive  use  of  printer's  ink.  It  is 
pointed  out  that  one  of  the  most  influential  factors  in  the 
development  of  American  industries  has  been  the  number  of 
trade  journals,  and  the  free  exchange  of  ideas  and  informa- 
tion which  has  taken  place  through  these  mediums.  In  Ger- 
many, on  the  other  hand,  it  is  stated  that  the  shops  have 
treated  their  methods  as  secrets  and  have  been  unwilling  to 
give  publicity  to  any  of  their  experiences.  The  German 
writer  in  question  freely  admits  that  he  thinks  the  super- 
iority of  American  shop  practice  over  that  of  German  practice 
has  been  largely  due  to  this  fact,  and  points  out  how,  as  a 
rule,  in  America  the  shops  are  open  to  publicity,  and  that  the 
principle  is  widely  recognized  that,  without  exchange  of  ideas, 
little  progress  is  possible.  This  principle  has  also  carried 
with  it  a  willingness  on  the  part  of  employers  to  either  per- 
mit their  employes  to  give  publicity  to  their  experiences  in 
trade  journals,  or  to  permit  representatives  of  trade  journals 
to  visit  and  gather  information   in  the  shops. 

There  is  no  doubt  but  that  our  German  friend  is  perfectly 
right  when  he  thinks  that  a  great  deal  of  the  progress  of  Am- 
erican machine  shop  practice  is  due  to  free  exchange  of  ideas, 
but  on  the  other  hand  one  must  regret  to  observe  that  it  ap- 
pears as  if  American  manufacturers  in  some  cases  at  the  pres- 
ent time  were  drifting  into  the  German  practice  of  considering 
a  great  deal  of  what  is  taking  place  in  their  shops  as  trade  se- 
crets. It  may  be  argued  that  this  attitude  has  been  forced 
upon  some  concerns  by  the  present-day  competition,  but  it  can- 
not be  denied  that  concerns  who  stimulate  the  idea  of  keeping 
all  their  information  to  themselves,  and  considering  their 
processes  as  trade  secrets,  while  for  the  time  being  they  may 
prosper  by  so  doing,  will  In  the  long  run  be  recognized  as 
factors  in  retarding  the  progress  of  American  industries.  In- 
asmuch as  there  is  no  more  certain  way  toward  success  for  the 
whole  nation  in  its  endeavors  to  retain  its  supremacy,  par- 
ticularly in  machine  design  and  machine  building,  than  a  free, 
and  we  feel  inclined  to  say,  unlimited  exchange  of  ideas,  data 
and  experiences,  one  must  greatly  regret  to  see  a  reaction  in 
this  respect.  The  Germans,  having  realized  that  publicity  has 
been  one  of  the  strongholds  of  the  excellent  American  shop 
practice,  have  of  late  greatly  receded  from  their  former  atti- 
tude of  secrecy,  and  it  would  be  deplorable  if,  at  the  same 
time  as  the  tendency  there  is  toward  the  adoption  of  such 
practices  as  have,  at  least  partially,  caused  our  supremacy 
in  this  country  in  the  past,  we  ourselves  should  enter  upon 
the  same  road  as  they  have  found  to  be  unprofitable,  not  only 
for  the  nation  as  a  whole,  but  as  an  inevitable  consequence, 
in  the  long  run  to  each  individual  concern  as  well. 

POSSIBLE  INCREASE  OF  BOILER  CAPACITY. 

Experiments  now  being  conducted  by  the  boiler  division  of 
the  United  States  Geological  Survey  fuel-testing  plant  at  St. 
Louis.  JIo.,  on  the  nature  of  boiler  efficiencies  have  suggested 
that  stationary  boilers  ought  to  be  made  to  do  ten  to  twenty 
times  as  much  work  per  unit  of  heating  surface  as  they  do 
now.  This  great  increase  in  capacity  is  to  be  attained  by 
subdividing  the  heating  surface  and  water  streams  more  finely, 
by  allowing  less  restriction  of  the  water  inside  the  boilers, 
and  by  using  high  forced  and  induced  draft  to  put  a  large 
mass  of  gases  through  the  boiler  at  a  very  high  speed. 

Up  to  the  present  time  there  have  been  only  vague  ideas 
among  engineers  as  to  what  factors  influence  the  efficiency 
of  the  steam  boiler  portion  of  the  steam  generator  apparatus 
so  as  to  cause  it  to  absorb  more  or  less  of  the  heat  generated 
by  the  combustion.  Mr.  John  Perry,  a  distinguished  mechan- 
ical and  electrical  engineer  of  England,  went  into  the  subject 
mathematically   a   few   years  ago  and   set   forth   general   con- 


clusions tentatively  in  his  book  "Steam  Engine,  and  Gas  and 
Oil  Engines." 

About  a  year  ago,  the  government  testing  plant  took  up  the 
mathematical  investigation  of  the  theory  of  the  steam  boiler 
and  of  heat  absorption,  and  extended  Mr.  Perry's  theory  some- 
what. For  some  weeks  past,  Mr.  Walter  T.  Ray,  assistant 
engineer,  acting  under  the  supervision  of  Prof.  L.  P.  Brecken- 
ridge,  engineer-in-charge  of  the  boiler  division,  has  been  con- 
ducting a  series  of  experiments  on  small  multi-tubular  boilers 
dimensioned  so  as  to  enable  the  theory  to  be  verified,  or  modi- 
fied, or  refuted.  The  boilers  are  fed  with  air,  heated  electric- 
ally. Mr.  Perry's  theory  states  that  modifying  conditions  being 
omitted  from  consideration,  every  boiler  will  always  absorb, 
by  convection  from  the  gases  passing  through  it,  the  same 
percentage  of  heat  which  could  possibly  be  absorbed  by  any 
boiler  containing  water  at  a  given  steam  temperature.  This 
efficiency  is,  therefore,  independent  of  the  temperature  of  the 
entering  gases  and  of  the  amount  of  gases  flowing  through 
the  boiler.  ' 

As  a  practical  example,  assume  that  the  water  in  a  boiler 
circulates  with  entire  freedom,  which  is  an  unwarranted 
assumption,  and  that  its  temperature  is  300  degrees  F. ;  let  the 
gases  enter  the  boiler  at  1300  degrees  F.,  then  the  difference 
between  the  two  is  1000  degrees  F.,  and  consequently  it  would 
be  possible  for  a  boiler  infinitely  long  to  reduce  the  tempera- 
ture of  the  gases  passing  through  it  to  300  degrees  F.  Let  us 
assume,  however,  that  the  gases  leave  the  boiler  at  500  degrees 
F.,  which  is  200  degrees  above  steam  temperature.  The  effi- 
ciency of  the  boiler  then  is  80  per  cent,  because  it  has  reduced 
the  temperature  800  degrees  out  of  a  possible  reduction  of 
1000  degrees. 

If  the  same  boiler  be  supplied  with  gases  at  2300  degrees  F., 
the  gases  enter  the  boiler  at  2000  degrees  F.,  above  steam 
temperature.  Mr.  Perry's  theory  states  that  this  particular 
boiler  will  reduce  these  gases  in  temperature  80  per  cent  as 
compared  with  a  boiler  infinitely  long;  that  is  to  400  degrees 
above  steam  temperature,  which  is  20  per  cent  of  2000  degrees, 
or  to  700  degrees  F.  It  will  be  noticed  that  the  mass  of 
gases  does  not  enter  into  consideration  at  all. 

This  surprising  deduction  is  being  accurately  verified  by 
the  Geological  Survey  fuel-testing  plant,  from  which  it  is 
found,  when  keeping  other  conditions  the  same,  and  when 
keeping  the  initial  temperature  of  the  gases  constant,  that  the 
final  temperature  of.  the  air  remains  the  same,  whatever  the 
amount  of  air  sent  through  the  boiler  per  second.  So  far  the 
upper  limit  has  not  been  reached  with  tubes  clean  inside  and 
out,  although  the  rate  of  evaporation  has  already  been  pushed 
up  to  many  times  that  obtained  even  in  locomotive  practice. 

Perry's  theory  takes  into  consideration  four  fundamental 
features  affecting  heat  absorption  at  any  point  of  the  heating 
surface: 

1.  Temperature  difference  between  the  gases  outside  any 
portion  of  the  boiler  tube  and  the  water  inside. 

2.  The  number  of  molecules  per  cubic  inch  in  the  gases 
outside  the  boiler  tube. 

3.  The  specific  heat  of  the  gases  at  constant  pressure. 

4.  The  velocity  of  the  gases  parallel  to  the  heating  surface. 
Of  the  four  above  factors,  only  the  first  has  usually  been 

considered.  It  will  be  readily  seen  that  if  we  increase  the 
temperature  of  the  gases,  we  decrease  the  number  of  molecules 
beating  against  any  square  inch  of  tube  heating  surface,  and 
thus  the  second  factor  largely  neutralizes  the  first. 

The  third  factor  can  be  taken  as  a  constant  equal  to  0.24. 

The  fourth  factor  is  the  new  and  surprising  one.  Mr.  Perry 
considers  that  a  high  velocity  of  gases  parallel  to  the  heating 
surface  scrubs  off  more  or  less  of  the  dense  film  of  gases 
adhering  to  the  metal  surface,  which  film  of  gases  has  already 
become  cold  by  proximity  to  the  metal.  The  higher  the 
velocity  of  gases,  the  more  the  scrubbing  effect,  and  conse- 
quently the  greater  the  amount  of  heat  transmitted.  This 
theory  necessarily  assumes  that  the  ability  of  the  metal  to 
transmit  heat  is  practically  infinite,  and  when  we  consider 
that  we  ordinarily  never  put  through  a  boiler  tube  more  than 
1/1000  of  the  heat  it  could  carry,  this  assumption  is  warranted. 

Mr.  Perry's  theory  and  the  Survey's  verification  of  it  will 
result  in  placing  the  steam  boiler  on  a  fairly  secure  mathe- 
matical basis,  the  same  as  are  now  generators  and  motors. 
Thus   far  the  experiments  check  out  the   theory   excellently. 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


The  machinery  of  the  new  Cunard  liner  Lusitania.  of  which 
a  general  description  was  given  in  the  August,  1906.  issue  of 
Machi.xery,  is  now  all  complete,  and  the  vessel  has  left 
the  shipbuilding  yards  for  her  trial  trips  on  the  river.  The 
maiden  voyage  across  the  ocean  is  expected  to  be  made  early 
in  the  fall. 


Consular  reports  indicate  that  the  British  government's 
trials  with  automatic  stamp  selling  machines  have  proved 
successful.  The  machine  tested  is  so  perfect  in  its  mechanism 
that  it  eliminates  all  bad  coins,  whether  they  be  bent,  coun- 
terfeit, or  foreign.  Another  advantage  of  the  invention  is 
that  no  lever  or  handle  has  to  be  manipulated,  the  machinery 
being  worked  entirely  by  the  weight  of  the  coin. 


During  the  month  of  June  one  of  the  greatest  engineering 
projects  of  the  times  was  commenced  near  Cold  Spring,  New 
York,  west  of  the  Hudson  River.  Enormous  reservoirs  are 
to  be  constructed  in  the  Catskill  mountains,  and  an  aqueduct 
is  to  bring  the  water  from  there  to  the  city  of  New  Yprk,  a 
distance  of  about  100  miles.  The  work  is  estimated  to  cost 
at  least  $160,000,000.  and  will  add  500,000.000  gallons  daily 
to   the  present  New   York  water  supply. 


A  motor  vehicle  has  been  built  in  France,  says  the  Horseless 
Age.  which  is  suitable  to  run  on  both  land  and  water.  In 
other  words,  the  vehicle  is  a  motor  boat  mounted  on  wheels, 
the  latter  being  of  disk  type  and  fitted  with  solid  rubber 
tires.  When  entering  the  water,  the  motor  is  connected  with  a 
propeller.  The  hull  is  13  feet  long,  and  the  maximum  speeds 
obtained  are  22  miles  per  hour  on  land  and  6  miles  per  hour 
in  water. 


Experiments  lately  carried  out  in  Vienna  to  introduce  a 
system  of  regulating  public  clocks  by  means  of  wireless  tele- 
graphic impulses,  have,  it  would  seem  by  an  announcement 
in  the  Xeue  Freie  Presse  of  May  18,  proved  successful.  A 
clock  regulated  on  this  principle  was  tested  and  was  found 
to  be  wholly  uninfluenced  by  stray  currents,  and  kept  perfect 
time  in  accordance  with  the  regulating  clock,  3.72  miles  dis- 
tant, which  controlled  its  movements  by  wireless  telegraphy. 


Hot-water  heating  with  mechanical  circulation  of  the  warm 
water  is,  according  to  the  Engineering  Record,  being  installed 
in  connection  with  a  gas  engine  plant  in  a  small  factory  near 
New  York.  The  factory  will  require  about  400  H.P.  in  gas 
engines,  and  arrangements  will  be  made  to  utilize  all  the  heat 
in  the  jacket  water  and  exhaust  gas,  practically  50  per  cent  of 
the  heat  furnished  to  the  engine,  for  warming.  Supplementary 
boilers  will  be  installed  for  use  at  such  times  as  these  waste 
sources  may  furnish  Insufficient  heat. 


That  the  industrial  future  of  a  nation  is  largely  dependent 
upon  the  placing  of  the  control  of  its  natural  resources  in  the 
hands  of  the  public,  is  becoming  more  and  more  recognized, 
and  many  nations  have  already  commenced  to  act  on  this 
principle.  The  Cologne  Gazette  states  that  Switzerland  has 
decided  to  place  the  control  of  the  country's  water-power  in 
mc  confederate  government,  for  the  purpose  of  safeguarding 
the  public's  right  in  these  natural  resources  as  well  as  insur- 
ing the  future  industrial  development  of  the  country  along 
equitable  lines. 


It  is  stated  by  the  Canadian  Engineer  that  there  is  a  project 
on  foot  for  the  construction  of  a  second  canal  at  Suez,  sup- 
ported solely  by  British  capital.  The  project,  it  is  said,  has 
taken  definite  form,  and  the  British  government  is  expected  to 
grant  a  concession  tor  the  construction  in  the  near  future. 
The  tolls  charged  by  the  French  company  controlling  the  pres- 
ent canal  have  long  been  claimed  to  be  extortionate,  and,  as 
the  British  are  the  ones  who  use  the  canal  most  extensively,  it 
is  natural  that   they  should   try  to  get  control  of  a  ciiniil  of 


their  own  to  further  their  shipping  interests.  It  would  seem,, 
however,  as  if  the  plans  to  construct  a  new  canal  were  largely 
of  the  nature  of  a  gigantic  bluff  to  bring  the  old  company  ta 
terms. 


The  plans  for  the  New  York  Connecting  Railway  Co.'s  new 
bridge  over  Hell  Gate,  New  York,  have  recently  been  approved. 
This  bridge  will  connect  the  New  York,  New  Haven  &  Hart- 
ford R.  R.  with  the  Pennsylvania  system,  the  connection  being 
made  in  Brooklyn.  The  bridge  will  form  a  part  of  a  steel 
viaduct  more  than  three  miles  long,  the  bridge  itself  being  of 
arch  construction,  the  main  span  being  1,000  feet  between 
abutments.  Eighty  thousand  tons  of  steel  will  be  used  in  its 
construction.  ■  It  will  carry  railroad  tracks  on  stone  ballast 
so  as  to  render  the  structure  noiseless. 


One  year's  service  with  the  steam  turbine  propelled  Cunard 
liner,  the  Carmania,  has  shown  results  in  excess  of  expecta- 
tions. During  the  entire  year  the  turbines  have  not  been 
opened  or  needed  any  unusual  attention.  When  the  ship  was 
first  placed  in  service,  the  turbines  were  run  only  at  a  mod- 
erate speed  as  a  precautionary  measure,  with  a  result  that  a 
rather  low  efficiency  in  operation  was  secured.  On  later  voy- 
ages, the  turbines  have  been  speeded  up,  and  It  is  interesting 
to  note  that  the  coal  consumption  is  now  almost  identical 
with  that  which  might  be  expected  from  the  best  quadruple 
expansion  engine  construction. 


The  use  of  vanadium  is  proposed  in  rail  metal  in  order  to 
prevent  the  frequent  breakages.  The  use  of  vanadium  in  steel 
metallurgy  is  at  present  attracting  much  attention,  and  the 
great  improvements  in  the  mechanical  qualities  of  steel,  due 
to  the  introduction  of  this  metal,  are  being  recognized.  Vana- 
dium permits  the  even  distribution  of  carbon,  and  retards  con- 
stitutive segregation.  The  quantity  of  ferro-vanadium  alloy 
required  to  produce  the  desired  results  is  so  small  that  the 
cost  of  the  steel  product  is  but  little  increased  thereby,  whereas 
the  advantages  resulting  from  its  introduction  could  hardly 
be  overestimated. 


In  the  Engineering  Review  section  of  the  July  issue  of 
M.\cniN"ERy  mention  was  made  of  the  need  of  imparting  busi- 
ness education  to  engineers  as  well  as  technical  knowledge, 
quoting  an  institute  in  Germany  which  makes  a  feature  of 
giving  instruction  In  bookkeeping,  etc.  In  connection  it  was 
suggested  that  it  would  be  highly  commendable  if  higher 
technical  institutions  in  this  country  would  adopt  the  same 
idea.  The  note  should  properly  have  mentioned  the  notable 
exception  of  the  Worcester  Polytechnic  Institute  which  makes 
a  feature  of  giving  its  students  some  knowledge  of  practical 
commercial  conditions  of  engineering.  An  article  on  shop 
management  was  contributed  by  Prof.  Wm.  W.  Bird  to  the 
May  issue  of  the  Worcester  Polytechnic  Institute  Journal. 
which  is  well  worth  perusal  by  those  interested  in  this  edu- 
cational feature. 


From  Germany  comes  the  news  of  a  new  composition  to 
take  the  place  of  cedar  as  a  material  for  the  body  of  lead 
pencils.  This  material  forms  a  pencil  of  compact  composition, 
the  main  ingredient  of  which  is  potatoes.  The  invention  is 
said  to  have  been  perfected,  and  the  pencils  are  being  manu- 
factured in  large  quantities  preparatory  to  being  placed  on 
the  market.  The  United  States  Consul  of  Magdeburg,  who 
sends  in  this  information,  says,  that  while  these  pencils  are 
somewhat  heavier  than  cedar,  they  are  the  same  in  size,  form 
and  appearance  as  those  at  present  used,  admit  of  sharpening 
a  little  more  easily,  and  can  be  produced  at  a  very  low  price. 
We  have  had  occasion  a  number  of  times  to  note  the  ability  of 
the  Germans  in  making  use  of  strange  materials  as  substitutes 
for  others  better  known  and  longer  used.  Perhaps,  if  there 
were  any  necessity  for  it.  they  might  even  be  able  to  accom- 
plish the  proverbially  difficult  task  of  making  a  silk  purse 
out  of  a  sow's  ear. 


August,  1907. 


MACHINERY. 


681 


The  increased  use  of  large  gas  engines  is  sliown  by  some 
figures  given  in  ttie  Iron  Age.  according  to  which  there  is  at 
the  present  time  380  gas  engines  in  use  in  Germany  of  500 
horse-power  and  larger,  the  average  of  each  engine  being  I.IOS 
horse-power.  The  largest  unit  yet  built  is  probably  a  5.000 
horse-power  gas  engine  of  Erhardt  &  Senmer,  which  has  four 
cylinders  45  x  51  inches,  and  operates  at  90  revolutions  per 
minute.  At  present  29  firms  in  Germany  build  large  gas 
engines,  and  of  these  21  build  double-acting  four-cycle,  5  build 
two-cycle,  and  3  firms  build  both  systems  of  engines.  Undoubt- 
€dly  large  gas  engine  units  have  so  far  been  given  greater 
attention  in  Germany  than  in  the  United  States,  but  there  is 
no  question  that  their  advantages  are  being  recognized  over 
here  as  well.  One  establishment  alone  in  Germany  has  35,000 
horse-power  of  gas  engines  running,  and  there  are  two  central 
power  stations  under  construction  which  are  to  employ  gas 
engines  for  generating  electric  energy  for  lighting  and  street 
car  service.  These  stations  will,  when  completed,  have  50,000 
horse-power  of  gas  engines  each. 


It  has  been  proved  by  Dr.  Paul  Heyl,  of  the  Philadelphia 
Central  High  School,  that  visible  and  invisible  light  rays 
travel  at  the  same  rate.  Dr.  Heyl  thereby  won  the  Uriah  A. 
Boyden  prize  of  $1,000  deposited  with  the  Franklin  Institute 
in  1859.  The  offer  of  a  prize  has  been  published  in  each 
monthly  issue  of  the  Journal  of  the  Franklin  Institute  for  the 
past  48  years,  and  though  a  considerable  number  of  essays 
have  been  read  containing  alleged  proofs,  none  has  proved 
satisfactory  until  the  demonstration  of  Dr.  Heyl.  The  method 
he  employed  was  ingenious  and  simple,  although  the  experi- 
ments required  about  two  years'  time  and  a  great  many  tests. 
It  was  done  by  photographing  the  light  of  the  star  Algol, 
which  is  noted  for  its  periodical  variation  in  brightness.  Pho- 
tographs of  the  ultra-violet  end  of  the  spectrum  were  made 
through  a  refraction  grating,  this  end  of  the  spectrum  being 
selected  because  the  ultra-violet  rays  are  invisible  to  the  eye. 
Photographs  were  taken  with  20-minute  exposures  at  intervals 
of  a  half  hour  for  six  hours,  which  period  is  the  time  required 
for  the  fading  and  recovery  of  the  light  of  this  variable.  It 
was  found  that  the  photographs  changed  in  intensity  accord- 
ing to  the  periods  of  intensity  of  the  star  as  seen  by  the  eye. 
In  this  way  the  coincidence  of  velocity  of  the  visible  and 
Invisible  rays  is  considered  to  be  proved. 


THE  A.  L.  A.  M.  HORSE-POWER  FORMULA. 
At  the  last  meeting  of  the  mtchanical  branch  of  the  Asso- 
ciation of  Licensed  Automobile  Manufacturers,  which  took 
place  in  Hartford.  Conn.,  May  9.  a  horse-power  formula  was 
adopted  which  is  to  be  used  in  the  rating  of  automobile 
engines.  In  the  formula  adopted,  D  represents  the  cylinder 
diameter,  and  N,  the  number  of  cylinders.  The  formula 
adopted  is 


D-  X  N 


Xumber  of  horse-power : 


By  means  of  this  formula  the  following  table,  taken  from  the 

Horseless  Age.,  has  been  calculated: 

Bore  of  . Number  of  CyUnders. ■. 

Cylinder,  1.                2                 3.                4.                 0. 

Inohes.  . Horse-power. s 

3         3.6           7.2         10.8         14.4         21.6 

3.25    4.2           8.4         12.7         16.9         25.3 

3.50.. 4.9           9.8         14.7         19.6         29.4 

3.75 5.6         11.2         16.9         22.5         33.7 

4         6.4         12.8         19.2         25.6         38.4 

4.25    7.2         14.4         21.7         28.9         43.3 

4.50    8.1         16.2         S4.3         32.4         48.6 

4.75    9.0         18.0         27.1         36.1         54.1 

5  10.0  20.0  30.0  40.0  60.0 

5.25  11.0  22.0  33.1  44.1  66.1 

5.50  12.1  24.2  36.3  48.4  72.6 

5.75  13.2  26.4  39.7  52.9  79.3 

6  14.4  28.8  43.2  57.6  86.4 

It  will  be  found  that  this  formula,  although  it  differs  some- 
what, is  principally  the  same  as  the  horse-power  formulas  by 
Mr,  Dugald  Clerk,  which  were  published  in  the  Engineering 
Review  section  of  tlie  January  issue,  this  year. 


EFFECT  OF  HIGH  TEMPERATURES  ON  LUBRICATION. 
W.  K.  Jervis,  in  the  American  Macliiuist,  May  9,  1907. 

Experiments  were  made  for  the  purpose  of  determining  the 
effect  of  higher  temperatures  than  ordinarily  occur,  upon  the 
friction  set  up  in  a  given  bearing  by  the  oil  film  between  the 
rubbing  surfaces,  pressure  and  speed  being  maintained  con- 
stant. The  oils  experimented  upon  were  common  lard  and 
machine  oils,  such  as  are  used  for  cutting  and  lubricating 
purposes.  The  results  obtained  are  doubly  interesting  because 
of  the  rather  extreme  conditions  of  pressure,  speed  and  tem- 
perature under  which  the  test  was  made,  and  because  of  the 
remarkable  regularity  with  which  the  points,  when  plotted, 
fall  on  a  smooth  curve. 

A  Kingsbury  oil  testing  machine  was  used,  in  which  a 
vertical   spindle  ran  between  two  opposed  brasses  in  a   bath 
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DiagTam  showing  Result  of  Lubricant  Tests. 

of  the  oil  under  test,  which  was  contained  in  a  surrounding 
cylindrical  case.  The  load  on  the  bearing  was  applied  by  a 
heavy  helical  spring,  passing  through  the  side  of  the  case  and 
adjusted  by  a  screw. 

The  oil  case  and  its  attachments  were  mounted  upon  a 
hollow  vertical  spindle,  free  to  turn  on  the  frame  of  the  ma- 
chine. The  moment  of  friction  of  the  journal  tending  to 
rotate  the  case  was  balanced  by  the  torsion  set  up  in  a  tem- 
pered steel  wire  by  which  the  hollow  spindle  was  supported, 
and  the  displacement  of  the  case  was  read  off  in  degrees  from 
a  circular  arc  on  the  frame  of  the  machine.  Heat  was 
applied  to  the  case  and  contents  by  means  of  a  gas  tlame. 

The  results  are  shown  in  the  accompanying  curve.  Up  to 
about  180  degrees  P.  the  coefDcients  of  friction  of  both  the 
lard  and  machine  oils  run  very  nearly  together,  the  difference 
being  about  3  per  cent  in  favor  of  the  machine  oil.  As  the 
temperatures  increase,  producing  a  corresponding  decrease  in 
the  viscosity  of  the  oils,  the  curves  show  that  the  friction 
coeflScients  become  less,  reaching  a  minimum  at  190  degrees 
for  the  machine  oil,  but  continuing  to  decrease  as  much  as 
10  per  cent  more  with  the  lard  oil,  the  curve  becoming  nearly 
asymptotic  to  the  temperature  axis  and  showing  no  sign  of 
change  up  as  high  as  280  degrees. 

Evidently  above  190  degrees  the  machine  oil  disintegrates, 
and  the  film  between  the  bearing  surfaces  begins  to  break 
down;  hence  the  friction  increases  very  rapidly  with  the  tem- 
perature. 


A  TWO-GAGE  TRAMWAY  TRUCK. 
Tramway  and  Railway  World,  London,  May  2,  1907! 
The  fact  that  different  cities  in  England  have  adopted  dif- 
ferent gages  for  their  street  railway  systems  frequently  makes 
it  impossible  for  the  two  systems  of  neighboring  towns  to 
connect  for  the  cars  to  be  routed  through.  Such  a  condition 
exists  at  the  two  towns  of  Bradford  and  Leeds,  the  street  rail- 
way systems  of  which  connect.  To  make  possible  the  running 
of  a  single  car  on  the  systems  of  both  towns,  C.  J,  Spencer 
and  J.  W.  Dawson  have  designed  a  truck  in  which  the  gage  is 
adjustable,  enabling  a  single  car  to  run  on  both  sets  of  tracks. 
Two  types  of  truck  have  been  designed.  On  one  of  these  the 
wheels  and  gears  are  mounted  on  sleeves  which  may  slip 
along   the  axle.     They  are   held  in   the  extreme   position   by 
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means  of  locking  blocks.  As  the  car  approaches  the  junction 
of  the  two  tracks,  the  locking  blocks  are  raised,  and  as  it  pro- 
ceeds along  a  tapered  section  of  the  track,  the  wheels  auto- 
matically change  from  one  gage  to  the  other.  The  blocks  are 
theu  dropped,  locking  the  wheels  in  the  new  position.  In  the 
other  design  the  axle  is  divided  at  the  center,  and  is  itself 
adjustable  axially.  The  running  wheels  and  the  gear  are 
mounted  rigidly  on  those  two  short  axles,  which  are  supported 
by  means  of  boxes  at  the  sides  of  the  truck  and  by  two  addi- 
tional boxes  carried  on  brackets  near  the  center.  In  both  of 
these  designs  each  motor  is  fitted  with  two  pinions  loiig 
enough  to  allow  for  the  shifting  of  the  gears.  The  change  in 
gage  is  from  4  feet  to  4  feet  8I2  inches.  A  truck  constructed 
according  to  the  first  design  has  been  tried  recently,  and  is 
said  to  have  given  satisfaction. 


FORMULAS  FOR  GAS  ENGINE  FLY-WHEELS. 
R.  E.  Mathot.  in  The  Engineering  Magazine.  June,  1907. 
The  following  formula  for  the  calculation  of  fly-wheels  for 
gas  engines,  is  applied  by  Mr.  R.  E.  Mathot  to  all  classes  of 
engines.     If,  in  the  formula, 

P  =  the  weight  of  the  rim  (without  arms  or  hub)   in  tons; 
D  =  diameter  of  the  center  of  gravity  of  the  rim  in  meters; 
a=:the  amount  of  allowable  variation; 
n  =  the  number  of  revolutions  per  minute; 
N=^the  number  of  brake  horse-power; 
iC  =  coefficient  varying  with  the  type  of  engine; 
N 
then,  P  =  E . 


D-an' 
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Fig.2 


Dia^am  of  Different  Types  of  Gas  Engines. 

If  B  is  transformed  to  feet,  the  formula  will  read: 

10.75  J/ 

p  =  £: . 

The  coefficient  K,  which  varies  with  the  type  of  engine,  is 
determined  as  follows: 

£:  =  44,000  for  Otto-cycle  engines,  single-cylinder,  single-act- 
ing.    (Fig.  1.) 
£■^28,000   for   Otto-cycle   engines,   two   opposite   cylinders, 
single-acting,  or  one  cylinder  double-acting.    (Fig.  2.) 
A"  =  25,000  for  two  cylinders  single-acting,  with  cranks  set 

at  90  degrees.     (Fig.  3.) 
£:  =  21,000  for  two  cylinders,  single-acting.     (Fig.  4.) 
£:  =  7,000  for  four  twin  opposite  cylinders,  or  for  two  tan- 
dem cylinders,  double-acting.     (Fig.  5.) 
The  factor  a.  the  allowable  amount  of  variation  in  a  single 
revolution  of  the  tiy-wheel  is  as  follows: 

For  ordinary  industrial  purposes 1/25    to  1/30 

For  electric  lighting  by  continuous  current 1/50    to  1/60 

For  spinning  mills  and  similar  machinery 1/120  to  1/130 

For  alternating  current  generators  in  parallel. .   1/150 

The  total  weight  of  the  fly-wheel  may  he  considered  as  equal 
to  P  X  1.4. 


DIRECT  LEAKAGE  OF  STEAM  THROUGH   SLIDE  VALVES. 
J.  V.  Stanford,  in  Journal  of  the  Franklin  Institute. 
When  the  weight  of  steam  used  in  an  engine,  as  determined 
by  condensing  the  exhaust,  is  compared  with  that  computed 


from  the  indicator  card,  it  is  well  known  that  there  is  con- 
siderable difference  in  the  results.  This  difference  between 
the  actual  and  computed  weights,  commonly  called  "the  miss- 
ing quantity."  and  in  some  cases  amounting  to  as  much  as  50 
per  cent  of  the  steam  used,  is  generally  considered  as  being 
accounted  for  by  condensation  in  the  cylinder.  The  indicator 
card  shows  only  the  actual  weight  of  vapor  in  the  cylinder  at 
a  given  time,  taking  no  account  of  the  steam  which  has  en- 
tered the  cylinder  and  has  been  condensed  by  transfer  of  heat 
to  the  cylinder  walls.  There  is  no  doubt  that  a  large  part 
of  the  missing  quantity  may  be  charged  up  to  cylinder  con- 
densation, but  there  is  a  possibility  that  some  of  it  may  be 
due  to  another  cause,  namely,  valve  leakage. 

Experiments  have  been  made  at  the  Mechanical  Laboratory 
of  the  University  of  Pennsylvania,  to  determine  some  facts  in 
connection  with  leakage  of  slide  valves.  A  set  of  tests  was 
made  on  a  6-inch  x  9-inch  Sturtevant  blower  engine,  driving 
a  three-quarter  housed  centrifugal  fan  keyed  direct  to  the 
shaft.  The  engine  and  fan  had  been  installed  in  the  boiler 
house  of  the  university  to  create  forced  draft,  and  after  a 
short  period  of  use  had  stood  idle  with  only  an  occasional  run 
when  used  by  the  students  for  practice  in  valve  setting.  The 
engine  has  no  governor,  depending  upon  the  throttle  and  the 
steady  resistance  of  the  fan  to  maintain  the  proper  speed,  and 
the  valve  is  driven  direct  by  the  eccentric  through  a  rocker 
arm.  The  valve  is  of  the  common  D  slide  valve  type,  5  inches 
wide  by  4%  inches  long,  overlapping  the  ends  of  the  ports  M,- 
inch  on  either  side.  The  engine  had  evidently  been  designed 
to  work  with  the  cut-off  fixed  at  about  0.65  of  the  stroke,  and 
during  the  tests  the  valve  was  set  to  give  this  cut-off.  With 
this  setting  the  minimum  width  of  bridge  covered  by  the  valve 
was  %-inch,  so  that  the  exhaust  port  was  everywhere  protected 
from  direct  leakage  by  contact  between  the  valve  and  seat  at 
least  1-4 -inch  in  width. 

A  balance  plate  extends  between  the  valve  and  chest  cover 
to  relieve  the  pressure  between  the  valve  and  seat,  and  reduce 
the  resulting  friction.  The  balancing  device  consists  of  a 
cylindrical  cup,  bearing  against  a  circular  boss  on  the  chest 
cover,  and  telescoping  over  a  cylindrical  projection  from  the 
top  of  the  valve,  the  telescoping  joint  being  made  tight  by  two 
split  rings.  Contact  is  maintained  between  the  balance  plate 
and  chest  cover  by  four  light  springs.  Steam  leaking  through 
the  packing  rings  to  the  inside  cavity  of  the  balance  plate  is 
discharged  through  two  3/lC-inch  holes  in  the  top  of  the  valve 
direct  to  the  exhaust  cavity,  so  that  the  pressure  over  a  large 
part  of  the  valve  is  exhaust  pressure.  This  leakage  is  also 
part  of  the  missing  quantity,  for  it  goes  to  the  condenser  with- 
out affecting  the  indicator  card. 

In  preparing  for  the  tests,  the  engine  exhaust  was  piped  to 
a  surface  condenser,  and  arrangements  made  for  collecting  and 
weighing  the  condensation:  a  pressure  gage  was  attached  to 
the  steam  chest,  and  a  revolution  counter  geared  to  the  eccen- 
tric strap.  Indicator  cards  were  also  taken.  Two  runs  were 
then  made  with  the  engine  working  normally  under  the  load 
of  the  fan,  with  the  balance  plate  on  the  valve,  and  readings 
were  taken  to  give  weight  of  steam  condensed,  revolutions  per 
minute,  pressure  in  the  steam  chest,  and  the  indicated  horse- 
power. Average  results  from  the  two  tests  showed  that  the 
engine  was  developing  about  5.13  horse-power,  and  was  using 
about  91.2  pounds  of  steam  per  indicated  horse-power  per 
hour. 

The  balance  plate  was  then  removed  from  the  valve,  the 
holes  through  the  top  of  the  valve  plugged  with  wood,  leaving 
the  valve  unbalanced,  and  tests  run  as  before.  These  tests 
gave  a  steam  consumption  of  60.5  pounds  per  indicated  horse- 
power per  hour,  or  30.7  pounds  less  than  when  the  balance 
plate  was  in  place,  due  to  the  difference  in  leakage.  In  the 
first  case  the  leakage  was  through  the  balance  plate  and 
under  the  valve;  in  the  second  case  under  the  valve  only,  but 
the  difference  was  probably  due,  not  so  much  to  leakage 
through  the  balance  plate,  as  to  the  fact  that  in  the  first  case 
the  valve  was  only  lightly  seated,  while  with  the  balance  plate 
removed  it  was  seated  firmly  by  the  whole  pressure  of  the 
steam,  and  a  good  joint  maintained  with  the  seat. 

In  order  to  determine  the  actual  amount  of  leakage,  the 
steam  ports  of  the  engine  were  plugged  by  driving  in  blocks  of 
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dry  white  pine,  filling  the  steam  passages  flush  with  the  valve 
seat.  One  cylinder  head  was  then  removed  and  the  stuflBng 
box  opened  to  relieve  any  pressure  in  the  cylinder  due  to  leak- 
age through  the  plugs.  The  eccentric  sheave  was  loosened 
on  the  shaft  and  bolted  to  a  large  wood  pulley  placed  beside 
it.  The  pulley  was  belted  to  a  one-horse-power  electric  motor, 
geared  to  drive  the  pulley  and  eccentric  about  the  shaft  at  the 
same  speed  as  had  been  used  in  the  previous  tests.  Having 
thus  reproduced  the  conditions  of  the  running  of  the  valve  as 
nearly  as  possible,  except  that  all  passages  of  steam  to  and 
from  the  cylinder  were  eliminated,  it  was  fair  to  assume  that 
all  the  steam  now  reaching  the  condenser  was  due  to  leakage 
from  the  chest  to  the  exhaust,  and  that  the  amount  was  prac- 
tically the  same  as  when  the  engine  was  running  normally. 
In  running  these  tests,  the  motor  was  started  and  adjusted  to 
the  proper  speed,  then  the  throttle  valve  was  opened  carefully 
until  the  pressure  in  the  chest  was  the  same  as  in  the  other 
tests.  A  test  under  these  conditions,  with  the  balance  plate 
on,  showed  the  leakage  amounting  to  43.9  per  cent  of  the 
total  steam  consumption. 

As  stated  before,  the  engine  had  been  standing  idle  for 
some  time,  and  the  valve  and  seat  were  not  in  perfect  order, 
but  their  condition  was  not  unusually  bad,  for  when  tested 
in  the  ordinary  manner  by  opening  the  throttle  with  the  valve 
standing  still  over  the  ports,  only  a  trifling  leakage  was  ap- 
parent, which  makes  it  appear  that  the  standing  test  for  leak- 
age, so  commonly  used,  is  a  very  poor  index  of  what  may  take 
place  when  the  valve  is  running. 

In  order  to  determine  the  effect  of  the  balance  plate  in  re- 
ducing the  work  required  to  drive  the  valve  gear,  the  elec- 
tric motor  driving  the  eccentric  was  calibrated  for  eflBciency 
and  wattmeter  readings  taken,  giving  data  for  computing  the 
power  absorbed  by  the  eccentric  and  valve  under  varying  con- 
ditions. It  was  found  that  the  power  used  with  the  balance 
plate  on  was  0.25  horse-power,  and  that  it  remained  practically 
constant  for  varying  pressures  in  the  chest.  Without  the  bal- 
ance plate,  the  power  required  increased  with  the  pressure 
and  amounted  to  0.38  horse-power  for  the  pressure  previously 
used.  While  the  saving  shown  here  is  slight,  the  value  of  the 
balance  plate  for  much  larger  valves  is  unquestioned,  and  no 
doubt  results  in  a  net  saving  when  the  parts  are  in  perfect 
working  condition,  but  it  would  seem  that  in  a  small  engine 
receiving  the  ordinary  care,  its  presence  may  become  detri- 
mental in  the  course  of  time,  owing  to  its  tendency  to  increase 
the  leakage  due  to  poor  contact  between  the  valve  and  seat. 


A  CURIOUS  ACCIDENTAL  WELDING  OF  STEEL 
SHAFTING. 
A  Russian  correspondent  of  the  Scientific  American,  in  its 
issue  of  June  8,  1907,  describes  a  peculiar  accident  which  took 
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driven  shaft  makes  320  revolutions  per  minute.  The  motion 
Is  transmitted  from  the  rope  pulley  to  the  line-shafting  by  a 
pair  of  bevel  gears  which,  through  a  friction  clutch,  transmit 
the  motion  directly  to  the  line-shaft  of  the  mill.  This  arrange- 
ment is  shown  in  the  accompanying  cut.  By  some  mistake  of 
the  man  who  erected  this  rope  drive,  shafts  Nos.  2  and  3  were 
put  so  closely  together  that  they  touched  each  other,  and  all 
the  end  pressure  from  the  bevel  gears  was  transmitted  directly 
to  the  end  of  the  line-shaft. 

One  morning,  one  of  the  bearings  of  the  line-shaft  became 
warm.  The  engineer,  wishing  to  cool  it,  loosened  the  clutch 
and  thus  stopped  it.  Under  these  circumstances,  all  the 
pressure  from  the  bevel  gears  rotating  shaft  No.  2  was  applied 
to  the  end  of  the  line-shaft.  Both  shafts  were  of  the  same 
diameter,  about  6%  inches.  As  this  pressure  was  considerable, 
and  the  shaft  was  making  320  revolutions  per  minute,  in  a  few 
moments  the  touching  ends  between  the  two  halves  of  the 
clutch  were  heated  not  only  to  a  red  heat,  but  to  the  melting 
point  as  well,  so  that  the  liquid  iron  spurted  to  the  walls. 
The  engineer  became  very  much  frightened  and  signalled  the 
engines  to  stop,  and  thus  both  the  shafts  became  completely 
welded  together.  When  they  were  cool,  the  engine  was  started 
again,  but  even  with  the  friction  clutch  open,  the  full  350 
horse-power  was  transmitted  through  this  welded  joint  with- 
out breaking  it.  There  was  no  further  difficulty  from  hot 
bearings,  owing  to  the  fact  that  the  shafts  were  welded  in 
exact  alignment.  The  shaft  worked  satisfactorily  for  over  a 
month  until  there  was  opportunity  to  make  the  necessary 
repairs.  

STEEL  CASTINGS   IN  LOCOMOTIVE  AND  CAR 

CONSTRUCTION. 

J.  V.  McAdam,  in  Sibley  Journal  of  Engineering. 

The  increase  of  the  use  of  steel  castings  in  locomotive  and 
car  construction,  as  well  as  in  machine  building  in  general, 
is  hardly  realized  by  persons  not  directly  in  touch  with  the 
particular  branches  where  these  castings  are  used.  The  diffi- 
culty with  steel  castings  is  their  liability  to  crack  in  cooling. 
J'or  this  reason  brackets  and  ribs  should  be  avoided  wherever 
possible,  as  they  tend  to  produce  shrinkage  cracks,  on  account 
of  the  extra  thickness  of  metal  and  therefore  slower  rate  of 
cooling  where  the  rib  joins  the  main  casting.  These  cracks 
are  often  internal  and  do  not  appear  on  the  surface.  When 
the  casting  does  not  crack,  it  is  liable  to  serious  warping  when 
cooling.  Therefore  it  is  often  necessary  to  distort  a  pattern 
so  that  the  finished  casting  will  come  out  straight,  as  in  the 
case  of  one  which  had  a  box-shaped  end  6  inches  deep  and 
13  inches  wide.  It  was  necessary  to  dish  the  top  %  inch  in 
order  that  it  might  swell  back  straight  in  cooling. 

Cast  steel  shrinks  %,  inch  to  the  foot  in  cooling,  being  twice 
that  of  cast  iron,  and  in  a  casting  20  feet  long  this  amounts 
to  5  inches;  it  is  therefore  advisable  to  avoid,  if  possible,  any 
large  cross  flanges  or  cores  at  the  ends  that  will  anchor  the 
casting  in  the  sand,  and  cause  it  to  pull  itself  in  two.  The 
largest  part  of  the  shrinkage  occurs  at  the  point  of  recalescence 
when  the  matter  is  in  a  granular  condition,  neither  liquid  nor 
solid.  In  some  cases  thin  ribs  are  cast  on  and  chipped  off 
when  the  casting  has  cooled.  These  thin  ribs  cool  quickly,  and 
are  strong  enough  to  hold  the  larger  part  of  the  casting 
together  until  it  has  set.  If  carefully  designed,  however, 
large  castings  can  be  made  with  perfect  success.  Large  num- 
bers of  castings  are  now  made  which  are  10  feet  by  8  feet, 
and  have  no  portion  over  %  inch  thick.  The  greatest  diffi- 
culty comes  where  thick  and  thin  portions  are  wanted  on  the- 
same  casting,  producing  unequal  cooling,  which  results  in  the 
first  portion  shrinking  after  the  second  has  already  set. 

In  designing  steel  castings,  locomotive  frames,  and  railroad 
cars,  it  is  impossible  to  estimate  the  required  strength  with 
any  degree  of  accuracy,  for  the  reason  that  no  one  knows 
what  the  stresses  are  going  to  be  with  the  moving  loads.  It 
is  customary  in  freight  car  work  to  consider  the  dead  load 
on  a  casting  to  consist  of  the  weight  of  the  car  body,  plus 
the  rated  capacity,  plus  10  per  cent  overload.  The  casting  is 
then  designed  with  an  ultimate  factor  of  safety  of  from  6  to  8. 
which  allows  for  the  moving  load.  In  some  cases  where  the 
failure  of  the  casting  would  be  very  serious,  as  in  passenger^ 
car  truck  equalizers,  the  factor  of  safety  is  made  even  more. 
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The  ultimate  strength  ot  cast  steel  varies  from  70,000  pounds 
to  100.000  pounds,  and  the  elastic  limit  is  about  halt  the  ulti- 
mate strength  with  an  elongation  as  high  as  30  per  cent. 
Tests  would  indicate  that  there  is  little  difference,  if  any, 
between  the  value  in  tension  and  compression,  but  in  all 
designing  the  tension  side  is  made  stronger  than  the  compres- 
sion in  about  the  proportion  of  6  to  5,  for  the  reason  that  any 
defects  in  the  castings  are  less  serious  in  compression  than 
in  tension,  and  we  can  therefore  afford  to  risk  more. 

Besides  possessing  high  tensile  strength,  cast  steel  is  tough 
and  ductile,  which  makes  it  the  ideal  metal  to  resist  shocks 
and  carry  heavy  loads,  and  its  general  adoption  in  car  and 
locomotive  construction  may  be  ascribed  to  its  simplicity  of 
design  as  compared  with  anything  else,  its  lightness,  and 
above  all,  its  great  strength. 


PRINCIPLE  OF  THE  BRENNAN  MONO-RAIL  CAR. 

A    M  Worthington,  in  Times  Engineering  Supplement, 

June  5,  1907. 

The  Brennan  mono-rail  car  includes  an  entirely  new  ap- 
plication of  gyrostats  in  combination.  The  stability  of  the 
car  depends,  as  the  patent  specifications  show,  on  at  least 
three  distinct  inventions:  (1)  The  automatic  calling  into 
play  of  a  force  tending  to  accelerate  precession,  by  the  rub- 
bing of  the  axle  of  spin  as  it  rolls  along  a  guide,  an  action 
which  may  be  said  to  be  borrowed  from  a  spinning  peg-top; 
(2)  the  regulation  of  the  precession  so  as  to  leave  the  gyro- 
stats, after  any  disturbance,  always  with  their  planes  of  spin 
parallel  to  the  rail;  (3)  the  combination  of  two  linked  gj'ro- 
stats  spinning  in  opposite  directions,  for  meeting  the  exig- 
encies of  a  curved  track. 

Foucault's  Gyrostat. 

To  understand  these  points  it  is  necessary  to  recall  the  be- 
havior of  Foucault's  gyrostat.  Let  the  diagram,  Fig.  2,  repre- 
sent a  heavy-rimmed  disk  with  its  spindle  O  A  horizontal. 
This  spindle  turns  in  a  ring  or  frame  B  A  C.  pivoted  about 
the  horizontal  axis  B  C,  at  right  angles  to  0  A.  on  the  frame 


Fig.  1.  Fig.  2. 

B  D  C  E,  which  frame  again  is  free  to  turn  about  the  vertical 
axis  D  E.  If  the  disk  be  not  spinning,  a  downward  pressure 
at  A  will  cause  A  to  descend  with  acceleration.  If  the  disk 
be  spinning  slowly  in  the  direction  B  D  C.  shown  by  the  ar- 
row,  then  A  will  not  merely  descend,  but  will  move  toward  B. 
with  rotation  about  E  D.  and  a  sudden  removal  of  the  pres- 
sure will  leave  the  whole  system  violently  oscillating. 

If,  however,  the  disk  be  spinning  very  fast,  then  we  find 
that  a  downward  pressure  at  A,  maintained  constant,  pro- 
duces no  sensible  depression  of  A.  but  creates  what  is  called 
a  precessional  rotation  of  the  spindle  0  A,  at  a  constant  rate 
about  the  axle  D  E.  A  moving  toward  B  along  the  arc  CAB, 
at  a  constant  rate,  so  long  as  the  rate  of  spin  is  unaltered. 
When  the  pressure  ceases,  there  is  only  a  slight  and  perhaps 
imperceptible  tremor  ot  the  spindle  0  A,  and  we  are  left  with 
the  spindle  displaced  horizontally  through  an  angle  which  is 
a  measure  of  the  time-integral  of  the  couple  that  has  been 
applied  about  the  axis  B  C  as  it  moved. 

If.  on  the  other  hand,  with  the  disk  spinning  very  fast,  the 
pressure  maintained  at  A  is  not  vertical  but  horizontal,  in  the 
direction  of  the  precessional  rotation  just  described,  then 
there  will   be   no  apparent   revolution   about   E  D.   but   there 


will  be  a  rotation  of  the  frame  B  A  C  about  B  C,  and  A  will 
rise,  the  angle  through  which  O  A  rises  being  in  this  case  a 
measure  of  the  time-integral  of  the  moment  of  the  pressure 
about  E  D. 

If  now,  while  we  maintain  a  constant  downward  pressure  at 
A.  we  also  apply  a  constant  horizontal  pressure  as  if  to  ac- 
celerate the  horizontal  precession  of  the  spindle,  then  the  pre- 
cession will  not  indeed  be  permanently  appreciably  acceler- 
ated, but  A  will  rise  at  a  rate  proportional  to  the  horizontal 
force,  and  work  will  be  done  by  the  horizontal  and  against 
the  vertical  force. 

Brennan's  Application  of  Foucault's  Gyrostat. 
These  are  the  chief  relevant  physical  facts  which  lay  at 
Jlr.  Brennan's  disposal  and  of  whicli  he  has  availed  himself 
with  such  remarkable  skill  and  success.  We  will  endeavor  to 
explain  his  arrangement  by  pointing  out  its  relation  to  the 
Foucault  gyrostat  just  described.  In  the  first  place,  the  frame 
E  B  n  C  is  pivoted  on  the  body  of  the  car  at  E  and  D,  so  that 
when  the  car  is  erect  D  B  is  vertical.  Mr.  Brennan  then 
makes  the  spindle  of  his  disk  into  the  armature  of  an  electro- 
motor, whose  field-magnets  are  carried  by  the  pivoted  and 
still  balanced  frame  B  A  C.  When  everything  is  in  equilib- 
rium and  the  car  is  running  erect,  the  spindle  0  A  is  hori- 
zontal and  at  right  angles  to  the  rail.  We  will  suppose  the 
car  to  be  running  in  the  direction  B  C.  and  will  refer  to  A  as 
the  right-hand  end  of  the  spindle. 

Now  let  a  wind  pressure  be  applied  to  the  left  side  of  the 
car.  The  car  begins  to  turn  over  relatively  to  the  gyrostat, 
and  thus  at  once  brings  down  a  guide-plate  G^  (see  Fig.  1) 
fixed  to  the  car,  and  bent  into  a  circular  arc  as  shown,  so  as 
to  press  on  a  small  roller.  R,.  turning  loosely  about  the  end  F 
of  the  spindle  OAF.  which  now  projects  beyond  the  frame 
B  A  C.  The  pressure  on  this  roller  causes  the  spindle  to  pre- 
cess  from  A  toward  B  with  an  angular  velocity  proportional 
to  the  pressure,  and  the  turning-over  of  the  car  is  arrested, 
but  at  the  same  moment  the  friction  between  the  rotating 
spindle  and  the  roller  makes  the  latter  roll  along  the  under 
side  of  the  guide  plate,  and  thus  evokes  a  horizontal  fric- 
tional  force  on  the  spindle,  tending  to  accelerate  precession. 
This  causes  the  end  F  of  the  spindle  to  rise  and  push  back 
the  car  against  the  wind  pressure.  Thus  the  car  turns  over 
to  meet  the  wind,  and  is  carried  over  beyond  the  vertical  (per- 
haps considerably  beyond)  to  a  new  Inclined  neutral  position 
at  which  the  moment  due  to  gravity  just  balances  the  moment 
of  the  wind-pressure.  This  tilted  position  is  reached,  how- 
ever, with  a  certain  momentum  which  carries  the  car  beyond 
it.  Up  to  the  instant  of  reaching  this  position  the  moment 
of  the  wind  pressure  has  been  in  excess  of  the  opposite  mo- 
ment of  the  gravitational  pull,  and  the  impulse  that  has  acted 
is  measured  by  the  angular  displacement  of  the  spindle  along 
the  guide.  From  the  instant  that  the  car  swings  past  the  new 
neutral  position,  the  moment  of  the  gravitative  pull-over  to 
the  left  exceeds  that  of  the  wind  pressure,  and  the  car  turn- 
ing over  to  the  left  lifts  the  guide-plate  (?j  off  the  roller  i?,. 
and  the  gyrostat  is  left  to  itself,  till  a  very  slight  further 
tilting  over  of  the  car  brings  a  second  curved  guide-plate  G. 
(fixed  to  the  car)  to  bear  on  the  lower  side  of  a  second  roller. 
7i'..  fitting  loosely  on  a  non-rotating  sleeve  which  is  part  of 
the  frame  B  A  C.  This  arrests  the  further  turning  over  of 
the  car,  and  the  gyrostat  begins  to  precess  back,  but  this  time 
there  is  no  force  accelerating  precession,  so  that  the  car  re- 
mains tilted  a  little  beyond  the  neutral  position,  till  the  roller, 
i?..  in  passing  beyond  the  middle  position,  is  carried  clear  of 
the  end  of  the  guide-plate  G,;  the  gyrostat  is  now  left  again 
to  itself,  but  the  car  being  released  from  the  pressure  of  R, 
at  once  falls  over  a  very  little  more  to  the  left,  and  thus 
brings  to  bear  on  the  bottom  of  the  rotating  roller  /?,  the  third 
guide-plate  G,.  The  spindle  now  begins  to  roll  over  G,;  its 
jirecession  is  accelerated  by  friction,  and  the  roller  R,  pushes 
back  the  guide-plate,  and  with  it  the  car,  up  to  and  beyond  the 
new  neutral  position  of  equilibrium,  when  the  turning  moment 
on  the  car  again  begins  to  be  reversed,  and  the  car.  being  now 
pushed  over  by  the  wind  to  the  right  of  this  position,  brings 
its  fourth  guide-plate,  G„  to  bear  on  the  roller  R.,  so  that 
further  turning  is  arrested,  and  the  spindle  0  F  precesses 
back   to  the   middle   position.     In   this   way,    the   oscillations 
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about  the  new  neutral  tilted  position  quickly  diminish,  and 
by  thus  arranging  that  the  car  shall  overshoot  the  mark 
and  then  return  in  oscillations  of  diminishing  amplitude,  the 
time-integral  of  the  upsetting  couple  is  reduced  to  zero,  which 
is  the  condition  that  the  spindle  shall  be  left  at  rest  in  the 
middle,  or  "ready"  position,  after  any  adjustment.  Each  time 
the  car  has  to  move  toward  a  new  neutral  position  of  equili- 
brium, work  is  done  at  the  expense  of  the  energy  of  spin  of 
the  disk;  this,  and  the  energy  lost  in  frictional  heat,  is  made 
up  by  the  battery  which  maintains  the  rotation  of  the  disk. 

It  is  evident  that,  instead  of  an  upsetting  couple  due  to 
wind  pressure,  we  may  have  one  arising  from  a  lateral  shift 
of  load  on  the  car.  The  same  process  of  self-adjustment  will 
be  gone  through,  the  car  inclining  itself  to  the  left  if  the 
shift  of  load  is  to  the  right;  just  as  a  man  carrying  a  load  on 
his  right  shoulder  leans  over  the  left  till  the  center  of  gravity 
of  his  system  is  brought  vertically  over  the  supporting  base 
formed  by  his  feet. 

Provision  for  Rounding  Curves. 
We  have  spoken,  so  far,  of  only  a  single  gyrostat,  but  It  is 
evident  that  if  we  endeavor  to  travel  around  a  curve  the 
spinning  disk  will  maintain  its  plane  of  rotation  unaltered 
in  direction,  and  the  car  carrying  the  guides  will  sweep  them 
round  past  the  end  of  the  spindle  F,  and  thus  the  middle  po- 
sition will  be  lost.  To  remedy  this  Mr.  Brennan  employs  a 
second  similar  gyrostat  with  an  equal  disk,  spinning  at  an 
equal  rate  in  the  opposite  direction,  about  a  spindle  which, 
when  all  is  in  equilibrium,  is  parallel  to,  or.  in  fact,  in  line  with, 
the  spindle  of  the  first  disk.  The  pivoted  frame  B  A  C  of  the 
first  is  so  linked  to  the  corresponding  frame  of  the  second 
that  any  lateral  tilt  of  the  first  is  communicated  to  the  sec- 
ond, but  at  the  same  time  each  of  the  disks  is  free  to  precess. 
The  precession  of  the  second  disk  is  equal  to  that  of  the  first, 
but  in  the  o])posite  direction,  and  any  deviation  from  this 
equality  and  opposition  is  prevented  by  toothed  gearing  which 
connects  the  axle  E  D  oi  the  first  with  the  corresponding  paral- 
lel axle  of  the  second.  Such  a  system  offers  no  resistance  to 
turning  with  the  car  on  account  of  a  curve  in  the  track,  while 
to  any  upsetting  moment  it  behaves  like  a  single  gyrostat  of 
double  mass,  and  enables  the  car  to  meet  the  upsetting  mo- 
ment of  the  so-called  centrifugal  forces  by  leaning  over  toward 
the  inner  side  of  the  curve,  exactly  as  it  leaned  over  to  meet 
a  wind  pressure. 

It  should,  however,  be  observed  that  this  adjustment  does 
not  get  rid  of  the  force  tending  to  displace  the  rail  laterally, 
and  that  this  can  only  be  completely  met  by  sloping  the  track 
on  which  the  rail  is  laid  with  exactly  the  same  super-eleva- 
tion as  is  required  in  an  ordinary  railroad  curve  (a  slope 
which  depends  on  the  velocity  prescribed).  Mr.  Brennan  gets 
rid  of  the  danger  of  upsetting,  but  not  of  the  need  of  provid- 
ing against  displacement  of  the  rail. 

It  remains  to  examine  what  will  happen  when  we  pass  from 
a  model  to  a  car  of  larger  dimensions.  Fortunately  the  result 
works  out  very  favorably,  since  we  find  that  if  we  take  the 
linear  dimensions  of  everything  n  times  greater,  we  can  afford 
to  spin  the  gj'rostats  n  times  slower,  and  yet  secure  the  same 
righting  effect,  with  the  same  angular  movement  and  return 
of  the  spindle  along  the  guides. 

This  result  is  of  great  importance,  for  it  means  also  that 
the  centrifugal  stresses  in  the  real  gyrostats  need  not  be 
greater  than  in  the  model,  and  that  the  rate  of  spin  may  be 
reduced  from  7,000  per  minute  in  the  model  to  875  per  minute 
in  a  car  of  eight  times  the  size.  A  greater  rate  in  a  smaller 
gyrostat  is,  however,  a  preferable  option. 


WINDMILLS. 
R.  M.  Dyer,  Seattle,  Wash.,  in  The  Iowa  Engineer. 
A  short  historical  review  of  the  windmill  used  as  a  prime 
mover  will  be  necessary  to  establish  a  basis  upon  which  some 
of  our  later  facts  mav  be  founded.  Whether  or  not  wind- 
mills were  used  prior  to  the  tenth  century  is  not  clearly  estab- 
lished. The  type  of  wheel  which  we  know  as  the  "Dutch 
wheel"  evidently  developed  atout  that  time,  and  for  700  years 
held  its  own  with  but  few  variations.  The  "Dutch  wheel,"  so 
called  because  used   in  such  great  numbers  in  iiolland,  con- 


sisted of  a  main  shaft,  supporting  four  radiating  arms,  carry- 
ing light  framework  to  support  the  canvas  or  other  sail  mate- 
rial; the  main  shaft  communicated  the  power  when  produced 
to  the  machinerv,  which  usually  consisted  of  a  paddle  wheel 
water  pump,  a  millstone,  or  a  stamp  mill.  These  mills  were 
turned  up  to  the  wind  by  hand  power,  sometimes  the  whole 
mill  turned  on  a  pivot,  sometimes  the  upper  half  only,  and 
later  only  the  top  of  the  mill,  which  carried  the  main  shaft 
and  windmill. 

Earliest  Improvements  on  Ancient  Windmills. 
The  earliest  effort  to  improve  the  operation  of  these  mills 
is  recorded  in  17S0.  when  a  device  for  reefing  the  sails  while  in 
motion  was  made  by  Andrew  Miekle.  This  device,  as  well  as 
that  of  Sir  William  Cubett  (1S07),  designed  for  the  same  pur- 
pose, was  accomplished  by  the  effect  of  centrifugal  governors. 
To  the  last-named  inventor  belongs  the  credit  of  first  using  an 
auxiliary  windmill  set  at  right  angles  to  the  plane  of  the  main 
wheel  to  keep  the  windmill  headed  up  to  the  wind  without  the 
constant  attention  of  the  attendant. 

A  few  windmills  of  the  Dutch  type  were  built  in  America. 
Two  of  them  stand  within  a  few  hours'  trolley  ride  from  Chi- 
cago but  for  the  purposes  for  which  such  power  could  be  best 
used  that  of  pumping  water,  a  design  of  mill  gradually  devel- 
oped in  America,  known  as  the  "American  windmill,"  being  a 
small  wheel  12  to  20  feet  in  diameter,  almost  filled  with 
wooden  slats.  This  style  of  mill  held  its  own  for  many  years 
in  its  crude  form. 

The  Halliday  Windmill. 
Daniel    Halliday   made   the   windmill    a   safe   and   practical 
machine  by   inventing   and   perfecting   a   wheel,   the   sails   of 
which  were  connected  up  in  groups  or  sections,  which  pivoted 
under  control  of  centrifugal  governor  balls,  and  thereby  held 
the  mill  to  a  reasonably  safe  speed  at  all  wind  velocities.    The 
Hallidav  interests  were  afterward  taken  over  by  the  existing 
company,  the  United   States  Wind  Engine  and  Pump  Co.,  of 
Batavia    111.    The  Halliday  method  of  governing  had  and  has 
many  imitators,  but  none  seems  to  have  equaled  the  original. 
Another    favorite    method    of    governing    used    by    the    early 
builder  of  windmills  was  the  "solid  wheel  with  side  vane,"  a 
small  vane  being  attached  rigidly  to  the  frame  which  carried 
the  head  of  the  wheel,  which  would  turn  the  wheel  edgewise 
or  partly  edgewise  to  the  wind  when   acted   upon  by  winds 
above  normal  velocities.     Variations  of  these  two  methods  ot 
governing  formed  the   basis  of  innumerable  patents  between 
1860  and  1890,  during  which  time  the  manufacture  of  wooden 
windmills   flourished    and   the   number   of   manufacturers    in- 
creased to  a  score  or  more.    The  Leffel  wheel,  made  at  Spring- 
field   Ohio,  between  1880  and  1885,  showed  the  first  departure 
from    seemingly   fixed   methods    of   regulation   in   having   the 
wheel  set  off  from  the  center  line  of  the  vane,  thereby  avoid- 
ing the  use  of  the  small  side  vane,  the  force  of  the  wind  act- 
ing directly  on  the  face  of  the  wheel  to  bring  it  out  of  sail 
as  the  wind  velocity  increased  above  normal.     The  wheel  was 
made  with  a  sheet  iron  wheel  and  with  a  wooden  vane. 
The  Modern  Windmill  and  its  Development. 
The  actual  development  of  the  windmill  wheel  as  we  know 
it  was  due  primarily  to  the  work  of  Mr.  Thomas  0.  Perry.    Mr. 
Perry  was  and  is  a  gentleman  of  scientific  and  mathematical 
attainments  and  had  interested  himself  for  some  years  previ- 
ous  to   1882   in   the   development   of  the   windmill   and   other 
machinery  used  in  agricultural  pursuits.     At  this  time  a  pre- 
liminary study  of  Smeaton's  and  Weisbach's  theories  convinced 
him  that  the  data  upon  which  their  deductions  had  been  made 
lacked  thoroughness  and  completeness;   that  the  assumptions 
upon   which   these   formulas   had  been   based   were,    in    part, 
erroneous,  and  that  the  wheels  which  had  been  used  to  develop 
the  empirical  elements  of  their  equations  were  poorly  suited 
to  produce  satisfactory  results.     He.  therefore,   developed  by 
strictly   theoretical    and    mathematical   means,   a   new    set   of 
formulas,  and  made  several  startling  suggestions  in  reference 
to  improvements  in  windmill  design.     It  might  be  mentioned 
that  instead  of  using  the  elements  of  pressure  and  velocity  of 
the  wind  as  the  basis  of  his  power  formula  he  used  the  more 
rational  factor  "kinetic  energy"  of  the  air  current  intercepted 
by  the  wheel. 
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In  1883  a  laboratory  was  fitted  up  by  the  Halliday  Com- 
pany in  Batavia,  Mr.  Perry  being  placed  in  charge,  to  test  out 
on  an  elaborate  scale  his  theory  in  reference  to  the  design  of 
windmills,  as  well  as  also  to  test  the  forms  of  wheel  that  sev- 
eral others  had  suggested.  The  following  points,  which  were 
fully  covered  by  these  tests  and  experiments  were  established 
by  several  thousand  tests  on  many  forms  of  wheels:  Form  of 
sail,  necessity  of  a  thin  sail,  angle  of  sail  or  "weather;"  effect 
of  various  obstructions  before  and  behind  the  wheel;  effect 
of  obstructions  within  the  wheel,  such  as  wheel  arms,  connect- 
ing members  of  the  wheel,  etc. ;  proper  amount  of  sail  surface, 
speed  of  wheel,  relative  to  velocity  of  wind,  and,  in  fact,  every 
question  which  had  arisen  at  that  time  bearing  on  the  design 
of  wind  wheels. 

Result  of  Perry's  Experiments. 

Experiments  developed  that  the  old  flat  wood  sail  was  not 
as  efficient  as  the  curved  steel  sail;  the  angle  of  weather  was 
chosen  most  favorable  for  a  light  wind.  4ii  to  5  miles  per  hour 
being  utilized  with  some  efficiency.  Any  windmill  will  run 
in  a  high  wind,  but  a  well  designed  mill  must  work  in  a 
light  wind.  A  mill  that  requires  a  ten-mile  wind  may  run 
only  four  or  five  hours  per  day;  a  mill  that  will  run  in  a  five- 
mile  wind  will  probably  run  eighteen  hours  per  day  in  some 
localities.  Experiments  developed  the  fact  that  seven-eighths 
of  the  zone  of  interruption  could  be  covered  with  sails;  that 
more  than  this  was  detrimental,  and  that  the  gain  in  power  in 
from  three-fourths  to  seven-eighths  of  the  surface  was  so  small 
that  the  use  of  the  additional  material  was  not  justifiable; 
that  the  sail  surface  should  extend  only  two-thirds  the  dis- 
tance from  the  outer  diameter  to  the  center;  that  a  wheel  run- 
ning behind  the  carrying  mast  is  not  nearly  as  efficient  as  one 
running  in  front  of  the  mast;  that  there  should  be  the  least 
possible  obstruction  behind  the  wheel;  that  to  be  efficient  the 
velocity  of  the  travel  of  the  vertical  circumference  of  the 
wheel  should  be  from  1  to  H;  times  the  velocity  of  the 
wind,  hence  the  necessity  of  back  gearing  to  reduce  the  pump 
speed  to  forty  strokes  per  minute  as  a  maximum,  which  is  tho 
limit  of  safety  at  which  ordinary  pumps  can  be  operated. 

Perry  records  that  with  his  experimental  wheel  he  actually 
developed  44  per  cent  of  the  kinetic  energj'  of  the  impinging 
air  current;  however,  if  an  efficiency  of  over  3-5  per  cent  is 
sought  for.  a  comprehensive  study  of  the  physical  elements 
entering  into  the  absorption  of  the  kinetic  energj'  of  an  inter- 
cepted  air  current  by  a  wind  motor  operating  under  the 
most  favorable  conditions  of  wind  velocity,  curvature  of  sail, 
amount  of  sail  surface  and  travel  of  sail,  will  show  that  the 
high  rate  of  sail  travel  becomes  prohibitive  if  such  wheels  are 
to  be  considered  in  view  of  their  cost  and  maintenance,  either 
as  a  manufacturing  possibility  or  as  an  economic  motor. 

Power  ofWindmills. 

Theoretical  demonstrations  show  that  the  intercepted  area 
of  air  current  varies  as  the  square  of  the  diameter  of  the  wind 
wheel,  and  that  the  kinetic  energj'  of  the  air.  impinging  on 
such  an  intercepted  area,  varies  as  the  cube  of  the  wind  velo- 
city; consequently,  we  might  say  that  the  power  of  windmills 
of  the  same  type  varies  as  the  square  of  the  diameter,  and  as 
the  cube  of  the  wind  velocity.  This  is  true  within  reason- 
able limits,  but  as  the  wheel  is  designed  to  give  its  best 
efficiency  in  low  winds,  say  10  to  15  miles  per  hour,  we  cannot 
expect  that  the  same  angle  of  sail  would  obtain  the  same  per- 
centage of  efficiency  in  winds  of  considerably  higher  velocity. 

The  ordinary  wheel  works  most  efficiently  under  wind  velo- 
cities of  from  10  to  12  miles  per  hour.  Such  wheels  will  give 
reasonable  efficiency  in  from  five  to  six-mile  winds,  while  if 
the  wind  blows  more  than  12  miles  per  hour,  we  will  have 
power  to  spare.  Our  wheel  must  work  in  light  winds,  such 
being  nearly  always  present,  while  the  higher  velocities  only 
occur  at  intervals.  Mills  built  for  grinding  purposes,  geared 
mills,  or  power  mills  as  they  are  called,  when  attached  to  a 
grinder,  having  a  centrifugal  feed,  will  develop  power  almost 
approaching  to  the  cube  of  the  wind  velocity,  within  reason- 
able limits  of  such  velocity,  as  their  speed  need  not  be  kept 
down  to  a  certain  number  of  revolutions  per  minute,  as  Ini 
the  case  of  the  pumping  mill. 

Should  this  theoretical  condition  hold,  the  following  table. 


showing  the  amount  of  power  for  different  sizes  of  mills  at  dif- 
ferent wind  velocities,  would  apply.    Figures  show  H.P. 


Siz 


10 


2S 


30 


33 


40 


miles,  miles,    miles,    miles,     miles,    miles.      miles,      miles 

8    feet Oil     .088       .297      .704     1.375     2.176 

12    feet 025     .20        .675     1.6        3.125     5.4  8.57     12.8 

16    feet 045     .36       1.215     2.88       5.52       9.75       15.3      21.04 

These  figures  have  been  proved  by  laboratory  tests  at  veloci- 
ties ranging  from  ten  to  twenty-five  miles  per  hour,  and  more, 
by  the  JIurphy  tests  on  mills  actually  in  use,  which  show 
very  close  relation  at  the  wind  velocities  at  which  the  mills 
are  best  adapted. 

The  Murphy  figures  are  as  follows: 

Size  of  Mill.  10  miles.  15  miles.  20  miles. 

12  feet  0.21  H.P.  0.58  H.P.  1.05  H.P. 

16  feet  0.29  0.82  1.55 

For  higher  wind  velocities  the  Murphy  values  fall  much 
under  the  theoretical  values,  but  the  range  of  velocities  over 
which  his  experiments  extend  does  not  Justify  any  change  in 
the  general  law  except  inasmuch  as  common  sense  teaches  us 
that  theoretical  conditions  can  rarely  be  attained  in  actual 
practice. 

In  view  of  the  fact  that  a  windmill  does  not  work  as  effi- 
ciently in  high  winds  as  in  winds  under  20  miles  per  hour, 
my  experience  would  lead  me  to  believe  that  the  following 
figures  (H.P.)  would  be  the  probable  extension  of  the  Murphy 
tests: 

Size  of  Mill.  85  miles.         30  miles  35  miles.        40  miles. 

12  feet.  2.5  4  5  6 

16  feet  4  6  8  10 

A  20-foot  mill  would  deliver  approximately  50  per  cent 
greater  power  than  a  16-foot. 

Modification  in  Speed  and  Size  Required  by  Practical 
Conditions. 

The  foregoing  tables  must  be  translated  with  reasonable  al- 
lowance for  conditions  under  which  wind  wheels  must  work, 
and  which  cannot  well  be  avoided,  e.  g.,  pumping  mills  must 
be  made  to  regulate  off  at  a  certain  maximum  speed  to  pre- 
vent damage  to  the  attached  pumping  devices.  The  regulat- 
ing point  is  usually  between  20  and  25  mile  wind  velocities, 
so  that  no  matter  how  much  higher  the  wind  velocity  may 
be,  the  power  absorbed  and  delivered  by  the  wheel  will  be  no 
greater  than  that  indicated  at  the  regulating  point.  Again, 
owing  to  the  peculiar  construction  of  geared  windmills,  the 
torque  of  the  vertical  shaft  operates  to  prevent  the  mill 
from  regulating  off;  consequently,  when  working,  the  mill  is 
held  up  squarely  to  the  wind,  until  the  load  imposed  by  the 
attached  devices  ceases  to  absorb  all  of  the  power  which  the 
mill  will  deliver.  After  this  condition  obtains,  any  increase  in 
wind  velocities  causes  the  mill  to  regulate  or  turn  out  of  the 
wind.  The  regulation  point  on  such  mills  when  loaded  is, 
therefore,  usually  placed  at  wind  velocities  of  from  30  to  35 
miles. 

Another  subject  which  needs  some  consideration  is  the  fact 
that  while  the  power  of  a  mill  increases  approximately  as  the 
square  of  its  diameter,  the  weight  of  the  machine  Increases  ap- 
proximately as  the  cube  of  its  diameter. 

It  is  useless  to  waste  time  in  a  discussion  of  the  compara- 
tive merits  of  wooden  and  steel  windmills,  while  giving  due 
credit  to  the  excellent  workmanship  and  the  extreme  care  in 
the  selection  of  the  material  used  on  some  of  the  old  wood 
wheels  which  have  stood  so  long  in  some  localities  as  to 
have  become  historical  landmarks.  The  wood  wheel,  as  gen- 
erally constructed,  is  an  inefficient,  short-lived  affair,  designed 
without  reference  to  the  principles  of  wind  dynamics.  Actual 
tests  have  shown  that  some  wood  wheels,  under  certain  wind 
conditions,  will  give  more  power  with  every  alternate  slat 
removed,  and  on  wood  wheels  having  slats  H  inch  thick  and 
3  inches  wide,  the  efficiency  of  the  wheel  is  reduced  nearly 
one-sixth,   merely   from   the   action   of  the  wind  on  the  edge 

of  the  slat. 

*     *     * 

It  is  said  to  be  extremely  important  to  the  proper  setting  of 
concrete,  if  the  best  results  are  to  be  obtained,  that  it  be 
protected,  while  the  process  is  going  on.  from  the  wind  and 
sun,  especially  in  dry,  warm  weather.  The  dry  air  will  rob 
the  sharp  corners,  and  even  the  faces,  of  their  moisture,  and 
a  later  wetting  is  no  remedy. — Scientific  American. 
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IRON  AND  STEEL.* 

Commercial  iron  and  steel  are  metallic  mixtures,  the  chief 
ingredient  of  which  is  the  element  "iron,"  that  is,  pure  Iron, 
of  which  they  contain  from  93  per  cent  to  over  99  per  cent. 
The  difference  between  iron  and  steel  is  principally  due  to  the 
composition  and  proportion  of  the  remaining  ingredients. 

Iron  ore  is  an  oxide  of  iron  (iron  rust)  containing  from  35 
per  cent  to  65  per  cent  of  iron;  the  balance  is  oxygen,  phos- 
phorus, sulphur,  silica  (sand),  and  other  impurities.  The  ore 
is  charged  in  a  blast  furnace,  mixed  with  limestone  as  a  flux, 
and  melted  down  with  either  charcoal,  coke,  or  anthracite 
coal  as  fuel;  the  resulting  metal  is  what  is  commercially 
known  as  pig  iron,  containing  about  93  per  cent  of  pure  iron, 
3  to  5  per  cent  of  carbon  (pure  coal),  some  silicon,  phosphor- 
us, sulphur,  etc.  This  pig  iron  is  used  in  foundries  for  the 
manufacture  of  iron  castings,  by  simply  remelting  it  in  a 
cupola  without  materially  changing  its  chemical  composition^ 
the  only  result  is  a  closer  grain  and  somewhat  increased 
strength. 

The  Puddling'  Process. 

In  the  manufacture  of  wrought  iron  the  pig  iron  is  re- 
melted  in  so-called  puddling  furnaces,  by  charging  about  Va 
ton  in  a  furnace,  and,  while  in  a  molten  state,  it  is  stirred 
up  with  large  iron  hooks  by  the  puddler  and  his  helper,  and 
kept  boiling,  so  as  to  expose  every  part  of  the  iron  bath  to  the 
action  of  the  flame  in  order  to  burn  out  the  carbon.  The 
other  impurities  will  separate  from  the  iron,  forming  the 
puddle  cinder. 

The  purer  the  iron  the  higher  is  its  melting  point.  Pig  iron 
melts  at  about  2,100  degrees  F.,  steel  at  about  2,500  degrees, 
and  wrought  iron  at  about  2,800  degrees.  The  temperature  in 
the  puddling  furnace  is  high  enough  to  melt  pig  iron,  but 
not  high  enough  to  keep  wrought  iron  in  a  liquid  state;  there- 
fore, as  soon  as  the  small  particles  of  iron  become  purified 
they  partly  congeal  (come  to  nature),  forming  a  spongy  mass 
in  which  small  globules  of  iron  are  in  a  semi-plastic  state, 
feebly  cohering  with  fluid  cinder  filling  the  cavities  between 
them.  This  sponge  is  divided  by  the  puddler  into  lumps  of 
about  200  pounds  each;  these  lumps  or  balls  are  taken  to  a 
steam  hammer  or  squeezer,  where  they  are  hammered  or 
squeezed  into  elongated  blocks  (blooms),  and  while  still  hot, 
rolled  out  between  the  puddle  rolls  into  bars  3  to  6  inches 
wide,  about  %  inch  thick,  15  to  30  feet  long.  These  bars  are 
called  puddle  bars  or  muck  bars,  and,  owing  to  the  large 
amount  of  cinder  still  contained  therein,  they  have  rather 
rough  surfaces.  The  muck  bars  are  cut  up  into  pieces  from 
2  to  4  feet  long,  and  piled  on  top  of  each  other  in  so-called 
"piles"  varying  from  100  to  2,000  pounds  according  to  the 
size  product  desired.  These  piles  are  heated  in  heating  fur- 
naces, and  when  white  hot,  are  taken  to  the  rolls  to  be  welded 
together  and  rolled  out  into  merchant  iron  in  the  shape  of 
either  sheets,  plates,  bars,  or  structural  shapes,  as  desired. 
When  cold,  this  material  is  sheared  and  straightened,  and  is 
then  ready  for  the  market. 

After  leaving  the  puddling  furnace,  wrought  iron  does  not 
undergo  any  material  change  In  its  chemical  composition,  and 
the  only  physical  change  is  an  expulsion  of  a  large  portion  of 
the  cinder;  the  small  cinder-coated  globules  of  iron  are  welded 
together  and  the  subsequent  rolling  back  and  forth  will 
elongate  these  globules,  giving  the  iron  a  fibrous  structure, 
and  the  reheating  and  rerolling  will  drive  these  fibers  closer 
together,  thus  increasing  the  strength  and  ductility  of  the 
tnetal. 

Classes  and  Kinds  of  Steel. 

The  word  steel,  nowadays,  covers  a  multitude  of  mixtures 
which  are  very  different  from  each  other  in  their  chemical 
as  well  as  physical  qualities.  The  ingredient  that  exerts 
most  influence  on  these  variations  is  carbon.  High  grade 
razor  steel  contains  about  1%  per  cent  of  carbon,  springs  1 
per  cent,  steel  rails  from  %  to  %  per  cent,  and  soft  steel 
holler  plate  may  go  as  low  as  1/16  per  cent  of  carbon.  Steel 
which  is  very  low  in  carbon  can  easily  be  welded,  but  it 
cannot  be  tempered;  when  carbon  is  above  1/3  per  cent,  weld- 

•  Article  by  George  Schuhmann.  General  Manager  Reading  Iron 
Company  published  in  The  Pilot,  official  organ  of  the  Philadelphia 
and  Reading  Railway  Department  Y.  M.  C.  A.,  Reading,  Pa. 


ing  is  more  diflBcult  and  can  only  be  done  by  the  use  of  borax 
or  some  other  flux,  or  by  electric  or  thermit  welding.  Steel 
with  carbon  above  %  per  cent  can  be  tempered,  that  is,  when 
heated  to  red  heat  and  then  quenched  in  water  or  other 
liquid,  it  becomes  very  hard  and  can  be  used  for  tools  of 
various  kinds,  such  as  saws,  files,  drills,  chisels,  cutlery,  etc. 
In  tool  steel  other  ingredients  are  sometimes  used  to  influ- 
ence its  hardness,  such  as  nickel,  manganese,  chrome,  tung- 
sten, etc.,  the  last  named  playing  an  Important  part  in  so- 
called  "high  speed  steels,"  that  is,  steel  tools  that  will  cut 
metal  at  a  high  speed  without  losing  their  temper  or  hardness. 
As  stated  above,  pig  iron  and  cast  iron  contain  about  4  per 
cent  of  carbon,  and  wrought  iron  only  a  trace  of  it,  while 
steel  is  between  these  two  extremes.  The  manufacture  of 
steel,  therefore,  refers  principally  to  getting  the  right  propor- 
tion of  carbon.  One  method  is  to  take  pig  iron  and  burn  the 
carbon  out  of  it,  as  in  the  Bessemer  and  open-hearth  pro- 
cesses, and  the  other  method  is  to  take  wrought  iron  and 
add  carbon  to  it,  as  in  the  cementation  and  crucible  processes. 

The  Bessemer  Process. 
In  the  Bessemer  process  the  molten  pig  iron  is  put  into  a 
large  pear-shaped  vessel,  called  the  converter,  the  bottom  of 
which  is  double,  the  inner  one  being  perforated  with  numer- 
ous holes,  called  tuyeres,  to  admit  air  to  be  forced  in  under 
pressure.  The  molten  iron  (from  10  to  15  tons  at  a  time)  is 
poured  into  the  converter  while  the  latter  is  lying  on  its  side, 
then  the  compressed  air  is  turned  into  the  double  bottom  as 
the  converter  rises  to  a  vertical  position.  The  air  has  suflS- 
cient  pressure  (about  20  pounds  per  square  inch)  to  prevent 
the  molten  metal  from  entering  the  tuyeres.  The  air  streams 
pass  up  through  the  molten  metal  (piercing  it  like  so  many 
ntedles),  burning  out  the  carbon,  silicon,  etc.,  accompanied 
by  a  brilliant  display  of  sparks  and  a  flame  shooting  out  of 
the  mouth  of  the  converter.  The  15  tons  of  molten  pig  iron 
contain  nearly  %  of  a  ton  of  carbon,  and  since  this  carbon 
is  all  burned  out  in  less  than  ten  minutes,  this  rapid  rate  of 
combustion  increases  the  heat  of  the  metal  very  much;  it 
does  not  cool  it,  as  one  would  suppose  at  first  thought.  The 
flame,  therefore,  at  first  red,  becomes  brighter  and  brighter, 
until  it  is  finally  so  white  that  it  can  scarcely  be  looked  at 
with  the  naked  eye.  A  "blow"  generally  lasts  about  nine  to 
ten  minutes,  when  the  sudden  dropping  of  the  flame  gives 
notice  that  the  carbon  is  all  burned  out.  The  metal  in  the 
converter  is  then  practically  liquid  wrought  iron,  the  con- 
verter is  then  laid  on  Its  side  again,  the  blast  shut  oft  and  a 
certain  amount  of  spiegeleisen  or  ferromanganese  is  added 
in  a  liquid  form  so  as  to  give  the  steel  the  proper  amount  of 
carbon  and  manganese  to  make  it  suitable  for  the  purpose 
desired.  The  liquid  steel  is  then  poured  out  into  so-called 
"ingot  molds,"  and  the  resulting  "ingots,"  while  still  hot,  but 
no  longer  liquid,  are  rolled  out  into  blooms,  billets,  or  rails 
without  any  additional  reheating  except  a  short  sojourn  in 
so-called  "soaking  pits."  In  some  steel  works,  where  the 
molten  pig  iron  is  taken  in  large  ladle  cars  direct  from  the 
blast  furnace  to  the  converter,  it  is  possible  to  produce  rails 
without  adding  any  fuel  to  that  contained  in  the  molten  pig 
iron,  so  that  the  red-hot  rail  just  finished  still  contains  some 
of  the  heat  given  it  by  the  coke  in  the  blast  furnace. 

The  Open-hearth  Process. 
The  open-hearth  process,  sometimes  called  "the  Siemens- 
Martin  process,"  is  similar  to  the  puddling  process,  but  on 
a  much  larger  scale.  The  furnaces  generally  have  a  capacity 
of  from  40  to  50  tons  of  molten  metal  (in  some  exceptional 
cases  as  high  as  200  tons)  ;  they  are  heated  by  gas  made 
from  bituminous  coal  (oil  and  natural  gas  have  also  been 
used).  The  gas  and  the  air  needed  for  its  combustion  are 
heated  to  a  high  temperature  (over  1,000  degrees)  be- 
fore entering  the  combustion  chamber,  by  passing  them 
through  so-called  regenerative  chambers.  Owing  to  this 
preheating  of  the  gas  and  the  air,  a  very  high  temperature 
can  be  maintained  in  the  furnace,  so  as  to  keep  the  iron  liquid 
even  after  it  has  parted  with  its  carbon.  The  stirring  up  of 
the  molten  metal  is  not  done  by  hooks  as  in  the  puddling 
furnace,  but  by  adding  to  the  charge  a  certain  proportion  of 
ore,  iron  scale,  or  other  oxides,  the  chemical  reaction  of  which 
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keeps  the  molten  iron  in  a  state  of  agitation.  While  In  the 
Bessemer  process  only  pig  iron  is  used,  in  the  open-hearth  fur- 
nace it  is  practicable  to  use  also  scrap  of  wrought  iron  or  steel, 
as  the  high  temperature  in  the  furnace  will  readily  melt 
It.  When  the  pig  iron  or  scrap  contains  too  much  phos- 
phorus, burnt  lime  is  added  to  the  charge;  the  resulting  slag 
will  absorb  the  phosphorus,  thus  taking  it  out  of  the  metal. 
This  dephosphorization  by  means  of  burnt  lime  is  called  the 
basic  process  in  contradistinction  to  the  acid  process,  where 
no  lime  is  used,  but  where  care  must  be  taken  that  the  metal 
charged  is  low  in  phosphorus.  In  this  country,  the  basic  pro- 
cess is  at  present  used  only  in  connection  with  open-hearth 
furnaces,  while  in  Europe  it  is  also  used  in  many  Bessemer 
plants  producing  the  so-called  "basic  Bessemer  steel." 

Producing  Tool  Steel. 

Crucible  steel  or  tool  steel,  formerly  called  cast  steel,  is 
made  by  using  high  grade,  low  phosphorus  wrought  iron  and 
adding  carbon  to  it.  The  oldest  method  is  the  so-called  "ce- 
mentation process"  in  which  the  iron  bars  are  packed  in  air- 
tight retorts,  with  powdered  charcoal  between  the  bars.  The 
filled  retorts  are  put  into  a  cementation  furnace,  where  they 
are  heated  to  a  red  heat  and  kept  at  that  temperature  for 
several  days,  during  which  time  the  iron  will  absorb  about 
1%  per  cent  of  its  own  weight  of  carbon.  The  process  is 
similar  to  the  case-hardening  process  familiar  to  many  black- 
smiths. The  carbonized  bars,  called  "blister  steel,"  are  then 
cut  into  small  pieces,  remelted  in  a  crucible,  and  from  there 
poured  into  molds,  forming  small  billets,  which  are  after- 
ward hammered  or  rolled  into  the  desired  shapes.  The 
newer  method  is  to  put  the  small  pieces  of  wrought  iron 
direct  into  an  air-tight  crucible  mixed  with  the  proper  amount 
of  powdered  charcoal,  and  melt  down;  the  iron  will  absorb 
the  carbon  much  quicker  while  in  a  molten  state  than  when 
only  red-hot,  as  in  the  cementation  furnace.  The  other  in- 
gredients, such  as  chrome,  tungsten,  etc.,  are  also  added  in 
the  crucible. 

Malleable  and  Steel  Castings. 

Malleable  castings  are  produced  in  the  reverse  way  from 
the  blister  steel  referred  to  above,  that  is,  instead  of  taking 
wrought  iron  and  adding  carbon,  castings  made  of  cast  iron 
are  made  malleable  by  extracting  the  carbon.  The  castings 
are  packed  into  retorts  similar  to  the  cementation  retorts, 
but,  instead  of  charcoal,  an  oxide  of  iron,  generally  in  the 
shape  of  hematite  ore,  is  packed  with  them,  and  kept  In  a 
red-hot  state  for  several  days.  The  oxygen  of  the  ore  will 
absorb  the  carbon  in  the  iron,  giving  the  latter  a  somewhat 
steely  nature. 

Steel  castings  used  to  be  produced  in  the  same  manner, 
but  now,  steel  castings  are  cast  direct  from  the  ladle  con- 
taining molten  steel,  which  is  generally  melted  in  an  open- 
hearth  furnace,  although  small  Bessemer  converters  are  also 
sometimes  used  for  this  purpose. 

Comparison  between  Wrought  Iron  and  Low  Carbon  Steel. 
While  chemically  there  is  not  much  difference  between 
wrought  iron  and  low  carbon  steel,  there  is  considerable  dif- 
ference in  their  physical  structures.  Owing  to  the  globules 
of  pure  iron  being  coated  with  cinder  in  the  puddling  fur- 
nace, the  subsequent  rolling  and  reworking  while  expelling  a 
large  portion  of  this  cinder  always  leaves  traces  of  it  behind 
which  gives  wrought  iron  the  fiber.  Steel  having  been  pro- 
duced in  a  liquid  form,  where  the  cinder  all  floated  to  the  top 
and  was  removed,  the  metal  is  homogeneous,  that  is,  without 
any  grain  or  fiber.  When  subjected  to  many  vibrations,  or 
strains  due  to  frequent  expansion  and  contraction,  wrought 
iron  will  generally  yield  gradually  and  give  warning  to  the 
Inspector,  while  steel  is  more  liable  to  snap  off  suddenly. 
Wrought  iron  being  composed  of  many  fibers,  the  fibers  can 
break  one  at  a  time  without  directly  affecting  its  neighbor 
(like  the  strings  in  a  rope),  while  a  rupture  once  started  in 
steel  will  extend  more  rapidly.  Wrought  iron  will  also  re- 
sist corrosion  and  pitting  longer  than  steel,  no  doubt  due  to 
higher  resisting  power  of  the  enclosed  cinder,  which  also 
causes  the  acid  to  deflect  endwise,  thus  weakening  its  action 
by  diffusing  it  over  a  larger  area  and  preventing  deep  pitting. 
Stay  bolts  and  boiler  tubes  for  locomotives  have  proved  more 


satisfactory  when  made  of  charcoal  iron  than  of  steel.  Thin 
sheets,  tin  plate,  corrugated  iron  covering,  wire  fencing,  pipes, 
oil  well  casings,  etc..  have  also  proved  much  more  durable 
when  made  of  wrought  iron  than  when  made  of  steel.  On 
the  other  hand,  in  rails,  tires,  guns,  armor  plate,  etc.,  steel 
has  proved  far  superior  to  iron,  owing  to  its  greater  strength 
and  hardness,  and  where  corrosion  is  of  minor  importance, 
owing  to  the  rails,  etc.,  generally  being  worn  out  long  before 
corrosion  has  a  chance  to  affect  them  seriously.  When  struc- 
tural steel  or  iron  is  used  for  bridges,  etc.,  it  is  necessary  to 
protect  the  metal  from  serious  corrosion  by  frequent  and 
careful  painting,  and  in  the  skeletons  of  high  office  buildings 
and  other  skyscrapers,  when  completely  covered  with  concrete, 
etc.,  so  as  to  thoroughly  exclude  air  or  moisture,  steel  as  well 
as  iron  will  last  indefinitely. 

Where  material  is  buried  in  the  ground,  or  exposed  to  the 
weather  without  the  careful  protection  of  paint,  or  where 
moisture  has  access  to  it  by  other  channels,  as  in  the  interior 
of  pipes,  for  instance,  wrought  iron  will  outlast  steel  by  a 
good  margin. 

THE  HUMAN  FRAME  AS  A  POVi^ER  PRODUCER. 
One  of  the  great  problems  of  the  age  is  the  utilization  of 
convict  labor  in  a  manner  that  shall  not  conflict  with  the  best 
interests  of  free  labor.  From  an  economical  standpoint  it  is 
not  profitable  to  any  community  that  its  criminals  be  either 
idle  or  engaged  on  work  which  is  of  no  material  use.  With- 
out discussing  the  ethical  and  economic  features  of  prison 
labor  further,  we  may  say  that  about  the  most  ridiculous 
scheme  that  we  have  seen  proposed  is  that  of  a  correspondent 
of  the  American  Sliip'buUder,  who  suggested  that  convicts  be 
employed  to  work  treadmills  to  charge  storage  batteries  with 
which  to  propel  the  East  River  ferry-boats  of  New  York  City. 
It  is  still  further  proposed  that  if  the  plan  were  successful, 
the  convicts  all  over  the  State  be  employed  in  tread-mills 
for  generating  electricity  for  lighting  and  heating  their  prison 
buildings.  The  correspondent  did  not  mention  that  the  same 
tread-mills  could  be  used  for  electrocuting  the  criminals  who 
suffer  capital  punishment,  but  this  is  a  detail  which  he  prob- 
ably forgot.  The  author  probably  did  not  realize  that  the 
human  frame  as  a  machine  for  producing  power  is  of  very 
small  effect.  The  average  work  done  by  a  man  raising  his 
own  weight  on  a  stair,  ladder  or  tread-mill  is  only  about 
2,000,000  foot-pounds  per  working  day  of  ten  hours,  or  1-10 
horse-power.  Thus.  500  convicts  working  in  a  tread-mill 
would  produce  only  50  horse-power,  and  that  only  for  ten 
hours  per  day.  It  does  not  require  a  great  deal  of  engineering 
ability  to  discover  that  such  a  scheme  would  be  practically 
valueless,  being  equivalent  to  saving  only  1.500  pounds  of 
coal  on  the  basis  of  3  pounds  per  horse-power  hour. 
*  *  * 
The  daily  press  reports  that  the  Baldwin  Locomotive  Works 
has  built  a  locomotive  to  the  metric  system  of  measurements, 
and  that  this  feat  is  a  signal  triumph  for  the  friends  of  that 
system.  According  to  the  report,  it  has  always  been  the  favor- 
ite assertion  of  its  opponents  that  the  metric  system  would 
result  in  endless  confusion  where  the  entire  organization  of 
shops  and  training  of  men  were  based  on  the  English  system 
of  measurements,  but  here  is  a  case  where  the  largest  locomo- 
tive works  has  built  an  entire  locomotive  to  the  metric  sys- 
tem without  difficulty.  This  result  really  signifies  very  little, 
of  course.  If  need  be.  the  locomotive  could  have  been  built  to 
the  Chinese  "fan"  or  the  sailor's  knot,  or  to  any  other  system, 
with  as  good  success.  The  item  further  states  that  the  build- 
ing of  the  locomotive  necessitated  the  introduction  of  many 
new  standards  and  gages.  Now,  this  is  the  kernel  in  the  nut- 
shell, and  is  just  the  point  that  the  supporters  of  the  metric 
system  minimize.  No  one  doubts  but  that  the  metric  system 
can  be  used  in  our  shops,  but  its  adoption  means  a  very  large 
cost  for  new  gages  and  tools,  and  the  conversion  of  English 
measurements,  tables,  data,  etc.,  into  the  metric  system.  It 
would  take  many  years  for  such  changes  to  be  effected,  for  in 
many  cases  it  would,  of  necessity,  be  done  gradually,  and  it  is 
quite  doubtful  in  the  minds  of  those  who  have  opportunity  to 
use  both  systems  that  the  resulting  advantages  would  be 
worth  a  small  fraction  of  the  cost  of  the  change. 
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ON  THE  ART  OF  CUTTING  METALS.— 8. 
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EFFECT  OF  FEED  AND  DEPTH  OF  CUT  ON  CUTTING  SPEED. 
The  following  are  the  principal  conclusions  arrived  at  on 
the  effect  of  varying  the  feed  and  the  depth  of  the  cut  upon 
the  cutting  speed. 

A.  With  any  given  depth  of  cut,  metal  can  be  removed 
faster,  i.  e.,  more  work  can  be  done,  by  using  the  combination 
of  a  coarse  feed  with  its  accompanying  slower  speed  than  by 
using  a  fine  feed  with  its  accompanying  higher  speed. 

For  example,  if  with  a  combination  of  3/16  inch  depth  of 
cut  and  1/64  inch  feed,  the  hardness  of  the  metal  were  of 
such  a  quality,  for  instance,  that  just  100  pounds  of  chips 
would  be  cut  off  in  an  hour,  by  using  the  same  tool  on  the 
same  forging  at  its  proper  cutting  speed  corresponding  to  a 
feed  of  Vs  inch,  the  metal  would  then  be  removed  at  the  rate 
of  250  pounds  per  hour.  In  most  cases  it  is  not  practicable 
for  the  operator  to  take  the  coarsest  feeds,  owing  either  to 
the  lack  of  pulling  power  of  the  machine  or  the  elasticity  of 
the  work.  Therefore,  the  above  rule  is  only,  of  course,  a 
broad  general  statement. 

B.  The  cutting  speed  is  affected  more  by  the  thickness  of 
the  shaving  than  by  the  depth  of  the  cut.  A  change  In  the 
thickness  of  the  shaving  has  about  three  times  as  much  effect 


on  the  cutting  speed  as  a  similar  or  proportional  change  in 
the  depth  of  the  cut  has  upon  the  cutting  speed.  Dividing 
the  thickness  of  the  shaving  by  3  increases  the  cutting  speed 
1.8  times,  while  dividing  the  length  that  the  shaving  bears 
on  the  cutting  edge  by  3  inceases  the  cutting  speed  1.27  times. 

C.  Expressed  in  mathematical  terms,  the  cutting  speed 
varies  with  our  standard  round-nosed  tool  approximately  in 
Inverse  proportion  to  the  square  root  of  the  thickness  of  the 
shaving  or  of  the  feed;  i.  e..  S  varies  with  v'f',  approximately. 

D.  With  the  best  modern  high-speed  tools,  varying  the  feed 
and  the  depth  of  the  cut  causes  the  cutting  speed  to  vary  In 
practically  the  same  ratio  whether  soft  or  hard  metals  are 
being  cut. 

E.  The  same  general  formula  expresses  the  laws  for  the 
effect  of  depth  of  cut  and  feed  upon  the  speed,  the  constants 
only  requiring  to  be  changed.  This  is  a  matter  of  very  great 
importance,  as  it  enables  us  to  use  a  single  slide  rule  as  a 
means  of  finding  the  proper  combination  of  speed  and  depth 
of  cut  and  feed  for  all  qualities  of  metal  which  may  be  cut. 

F.  The  same  general  type  of  formula  expresses  the  laws 
governing  the  effect  of  the  feed  and  depth  of  cut  upon  the 
cutting  speed  when  using  our  different  sized  standard  tools. 
This  is  also  fortunate  as  it  simplifies  mathematical  work  in 
the  final  solution  of  the  speed  problem. 

Importance  of  the  Study  of  Effect  of  Feed  and  Depth  of  Cut 
upon  Cutting  Speed. 
A  study  of  the  effect  of  the  feed  and  depth  of  cut  upon  the 
cutting  speed  constitutes,  in  our  judgment,  the  most  important 
element  in  the  art  of  cutting  metals.  As  pointed  out  in  the 
opening  paragraphs  of  this  paper    (see  Machinebt,   January 

»  Abstract  of  paper  read  before  the  American  Society  of  Mechanical 
Engineers,  December,  1906. 


issue)  the  three  questions  which  must  be  answered  each  day 
in  every  machine  shop  by  every  machinist  who  is  running  a 
metal  cutting  machine,  such  as  a  lathe,  planer,  etc.,  are: 

What  tool  shall  I  use? 

What  cutting  speed  shall  I  usef 

What  feed  shall  I  usef 

Having  already  established  in  a  shop  standards  for  the 
shape  and  quality  of  the  tools,  there  remain  but  two  of  these 
questions  to  be  answered,  namely,  as  to  the  cutting  speed 
and  the  feed.  And  the  decision  as  to  the  cutting  speed  will 
depend  more  upon  the  depth  of  cut  and  feed  which  are  chosen 
than  upon  any  other  element. 

Tables  Giving  Cutting-  Speeds  Corresponding  to  Different 
Depths  of  Cut  and  Thickness  of  Feed. 

In  the  data  sheet  are  practical  working  tables  which  will 
be  found  useful  by  machine  shop  foremen  and  machinists  as 
a  general  guide  to  determining  what  cutting  speed  to  use 
under  several  of  the  usual  or  typical  conditions  met  with  in 
ordinary  machine  shop  practice.  'The  cutting  speeds  given  in 
these  tables  are  based  upon  the  use  of  our  standard  tools  for 
cutting  as  well  hard  steel  and  cast  iron  as  for  cutting 
medium  and  soft  steel.  In  making  these  tables  we  also  as- 
sumed the  use  of  the  best  quality  of  high-speed  tool  treated 
in  the  best  manner.  The  tables  were  also  based  upon  cutting 
three  different  qualities  of  steel,  and  the  following  cutting 
speeds  when  cut  with  our  standard  %-inch  tool,  3/16  x  1/16, 
for  standard  20-minute  cut. 

Hard  steel:  cutting  speed,  45  feet  per  minute,  such  for  in- 
stance as  is  used  in  a  hard  locomotive  tire. 

Medium  steel:    cutting  speed,  99  feet  per  minute. 

Soft  steel:   cutting  speed,  108  feet  per  minute. 

The  tables  made  out  for  cutting  cast  iron  are  based  upon 
three  qualities  of  cast  iron  which  we  have  found  representa- 
tive of  hard,  medium  and  soft  cast  iron  as  ordinarily  found 
in  the  average  machine  shop  in  this  country.  In  each  shop, 
however,  accurate  experiments  should  be  made  to  determine 
the  average  cutting  speeds  of  the  cast  iron  actually  used. 

Best  Guide  to  Hardness  as  it  Affects  Cutting  Speeds  Lies  in 
the  Physical  Properties  of  Steel. 

The  physical  properties  of  steel  constitute  a  fairly  accurate 
guide  to  its  cutting  speed;  and  these  properties  are  best  indi- 
cated by  the  tensile  strength  and  percentage  of  stretch  and 
contraction  of  area  obtained  from  standard  tensile  test  bars 
cut  from  such  a  position  in  the  body  of  the  forging  as  to 
represent  its  average  quality,  and  then  broken  in  a  testing 
machine. 

It  is,  of  course,  impossible  in  most  cases  for  any  ordinary 
machine  shop  to  cut  test  bars  from  the  forgings  which  are 
actually  used  in  the  shop.  It  is,  however,  entirely  possible, 
and  in  many  cases  desirable,  to  purchase  forgings  and  cast- 
ings with  certain  guaranteed  tensile  strength,  stretch  and 
contraction,  and  thus  insure  both  the  superior  quality  of  the 
metal  bought,  and  at  the  same  time  obtain  metal  practically 
uniform  in  its  cutting  speed.  In  our  search  for  a  guide  to  the 
cutting  speed  of  metals,  this  has  proved  the  only  reliable  in- 
dex to  the  cutting  speed. 

We  have  developed  the  following  empirical  formula  which 
is  at  least  a  partial  guide  to  the  cutting  speed  of  steel  of  good 
quality  when  the  physical  properties  of  the  forging  are  known 
as  represented  by  a  standard  test  bar  2  x  \n  inch,  cut  from  the 
body  of  the  forging,  and  broken  in  a  testing  machine. 
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in  which  T  =  standard  cutting  speed; 

g  =  tensile  strength  in  pounds  per  square  inch; 
E  =  percentage  of  elongation  of  specimen  2  inches 
by  %  inch. 

Effect  of  the  Quality  or  Hardness  of  the  Cast  Iron  upon  the 
Cutting  Speed. 

It  is  much  more  difiBcult  to  predict  the  correct  cutting  speed 
for  cast  iron  than  for  steel,  and  as  yet  no  reliable  method 
for  doing  this  has  come  to  our  attention. 
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Viewed  from  the  standpoint  of  chemical  analysis,  the  cut- 
ting speed  becomes  slower  the  larger  the  amount  of  combined 
or  cement  carbon  contained  in  the  casting,  and  the  cutting 
speed  becomes  less  the  smaller  the  amount  of  silicon  contained 
in  the  casting.  The  amount  of  combined  carbon,  however,  de- 
pends largely  upon  the  rate  or  rapidity  with  which  the  cast 
iron  has  been  cooled  after  being  poured  into  the  mold;  so 
that  the  mixture  of  the  metal  in  the  cupola  does  not  consti- 
tute an  accurate  guide  to  the  hardness  of  castings. 

In  cutting  almost  all  qualities  of  cast  iron,  the  wear  on  the 
tool  is  due  to  two  causes: 

o.  The  abrasive  or  grinding  action  of  the  carbon  or  gritty 
matter  contained  in  the  body  of  the  iron  itself;  and 

6.  the  heat  generated  by  the  pressure  of  the  chip  upon  the 
tool. 

In  resisting  the  second  of  these  causes  for  injury  to  the 
tools  (6),  the  quality  of  red  hardness  tends  greatly  to  increase 
the  cutting  speed.  However,  there  is  no  doubt  that  the  first 
of  the  two  causes  (o)  plays  much  the  more  important  part 
in  injuring  tools  which  are  cutting  cast  iron,  and  in  resisting 
this  abrasive  action  the  quality  of  red  hardness  is  of  but 
little  use.     For  the  same  reason  also,  in  cutting  sand  on  the 


the  United  States  Standard  V  Threads,  having  a  60  degree 
included  angle.  The  extreme  point  of  this  thread  tool  was 
also  squared  off  to  the  extent  of  about  1/64  of  an  inch. 

The  ratio  of  a  thread  tool  to  a  tool  with  a  straight  line 
cutting  edge  under  the  same  conditions,  that  is,  when  both 
were  fed  with  the  same  feed,  "end  on,"  straight  into  the 
work,  was  found  by  two  experiments  to  be  as  0.45  :  1. 

The  practical  problem,  however,  for  the  man  who  is  run- 
ning a  machine  shop,  is  to  find  quickly,  when  he  has  a  given 
quality  of  metal,  at  just  what  speed  he  must  run  his  parting 
tool  or  his  thread  tool  to  do  the  work  with  the  greatest  econ- 
omy; and  we  would  suggest  the  following  as  a  practical  rule 
for  obtaining  the  desired  cutting  speed. 

Referring  to  the  data  sheet  tables  for  cutting  steel  and  cast 
iron,  find  first  the  feed,  i.  e.,  the  thickness  of  the  chip  which 
is  to  be  cut  by  the  parting  tool;  then  look  in  the  table  for 
cutting  steel  or  cast  iron  as  the  case  may  be,  for  our  stand- 
ard %-iiich  tool  under  3/16-depth  of  cut  and  with  the  thick- 
ness of  the  feed  which  corresponds  most  nearly  to  the  given 
thickness  of  the  chip  which  is  to  be  taken  by  the  parting 
tool;  read  off  the  cutting  speed  from  this  table,  and  divide  it 
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outside  of  castings  or  a  mixture  of  sand  and  iron,  the  high 
speed  tools  are  but  little  better  than  the  old-fashioned  self- 
hardening  tools.  '' 

Cutting  Speed  on  Castings  as  Found  in  the  Average 
Machine  Shop. 

As  a  broad  general  guide  to  the  cutting  speeds  to  be  used 
for  cast  iron  with  the  scale  on  the  castings  just  as  they  come 
from  the  foundry,  we  would  state  that  as  the  average  of  sev- 
eral machine  shops  in  this  country,  it  is  our  observation  that 
a  3/16  inch  depth  of  cut  and  1/16  inch  feed,  has  a  cutting 
speed  of  60  feet  per  minute. 


Effect  of  Scale  on  Cast  Iron  Castings  upon  the  Cutting  Speed. 
As  to  the  effect  of  the  average  scale  met  with  in  castings 
in  the  average  shop,  our  experience  indicates  that  with  very 
soft  castings  the  average  scale  met  with  calls  for  a  cutting 
speed  only  about  one-half  as  fast  as  the  cutting  speed  of  the 
same  casting  below  the  scale,  and  that  as  the  castings  grow 
harder  and  harder,  the  cutting  speed  of  the  scale  approaches 
that  of  the  cast  iron  below  the  scale,  so  that  with  the  castings 
referred  to  as  "hard"  castings,  the  cutting  speed  of  the  scale 
and  of  the  metal  below  the  scale  is  about  the  same.  On  me- 
dium castings,  the  cutting  speed  of  the  scale  may  be  said  to 
be,  in  general,  about  three-fourths  as  fast  as  the  cutting  speed 
below  the  metal  of  the  scale. 

Cutting  Speeds  of  Parting  Tools  and  Thread  Tools. 

By  a  "parting  tool"  we  mean  a  narrow,  square-nosed  tool 
which  is  fed  directly  "end  on"  into  the  work,  for  the  purpose 
of  cutting  it  or  slicing  it  into  two  pieces.  The  two  comers 
of  the  parting  tools  experimented  with  were  rounded  to  the 
extent  of  about  1/64  of  an  inch. 

By  a  "thread  tool"  we  mean  the  ordinary  tool  for  cutting 


embodying  the  Twelve  Important  Laws  Deduced  as  the  Result  of  Twenty-eix  Tears'  Investigation. 

by  2.7,  and  this  will  give  the  proper  cutting  speed  for  the 
parting  tool. 

In  other  words,  if  we  take  the  practical  economical  cutting 
'joeed  of  our  Ts-inch  standard  round  nosed  tool  when  using 
3/16  inch  depth  of  cut  and  a  feed  which  is  the  same  as  the 
thickness  of  chip  to  be  cut  by  the  parting  tool,  the  speed  of 
our  standard  tool  under  these  conditions  will  be  2.7  times  as 
fast  as  the  proper  speed  for  the  parting  tool. 

If  in  the  same  way  we  first  determine  the  thickness  of  the 
eliip  over  the  point  or  extreme  nose  of  the  thread  tool,  t.  e.,  if 
we  determine  the  exact  advance  of  the  thread  tool  toward  the 
center  line  of  the  work  each  time  a  cut  is  taken,  and  call  this 
advance  the  thickness  of  the  chip;  and  if  we  then  proceed  as 
described  just  above  in  the  case  of  the  parting  tool,  it  will 
be  necessary  to  divide  the  speed  obtained  for  our  standard 
round-nosed  tool  by  4.  Or.  in  other  words,  if  we  take  the 
practical  economical  cutting  speed  of  our  "J-inch  standard 
round-nosed  tool  when  using  a  3/16  inch  depth  of  cut  and  a 
feed  which  is  the  same  as  the  advance  of  the  thread  tool 
toward  the  center  line  of  the  forging  which  is  made  after  each 
cut  taken  by  the  thread  tool,  the  speed  of  our  standard  tool 
under  these  conditions  will  be  four  times  as  fast  as  the  speed 
of  the  thread  tool. 


A  syndicate  is  flooding  the  country  newspapers  with  direful 
accounts  of  the  failure  of  municipal  ownership  of  public  utili- 
ties. It  is  quite  affecting  to  see  how  considerate  certain  people 
are  of  others'  welfare,  and  to  note  their  strenuous  efforts  to 
keep  cities  and  towns  from  dabbling  in  that  which  will  burn 
their  fingers.  One  cannot  help  thinking,  however,  that  there 
may  be  something  of  selfish  interest  in  it  all.  Unfortunately 
for  the  spread  of  municipal  ownership  there  are  no  subsidized 
press  agents  to  sing  its  praise. 


O 


r^ 


^ 


r.  o  I     -a  "^ 


lip 


.  a  «      =■=. 


C3   yj  . 


1  3^ 


'^    2  S  ^ 


O    OJ 

.-co 


52 

<p  >^ 

3     . 

o  tn 

OB 


;-   C3   i-i 

0^      -a 

C        "O"  ' 

/^  —  u 
5  *  ' 


3  s  ^5  ~ .: 

^  03  .s  3  ^^ 

ii    0!  "^   3    oj    t^ 

2  o  t«(^5^ 

ii*^  22  o-" 

3  :s  „,  •?  -a 


1^ 


i5  "J3 


si  ^ 

2^ 


O  !■ 

■^  a 


M.S=. 


^   M  3   c3       —       -o 

cs  •?  o  .S  M  ■a  ,^ 


o5 


C3 


M  >  *J  StI  XS 


>,  rt  0)  lo  -^ 


S  a;  m  4)  - 
M  £  =  i  .S 


2  «  cs 


i-o  S2 


■  .S  o 


M  i 


« 


C  c3         3 


ja.  3  0^  „  £ 

3  ^,£3—   S"^*2 


3  q 


2S 


3 .2  .S     fK  t-  =.  ="  £  7,  2  9  2 


CI  *^  c.  S!  -^ 
—  >  q;  ^  0)  a>* "- 


■^3^ 


^3 .3  °* 


a>-='' 


a  «  -S  •"  g 


s      s==3      i,ga'^<"^^  =  ma 

tf^*tfwi^£pi25;g<ssi-ofacg|a^H'^^ 


.■a  1) 

2  a 


'-<'S  ¥=^  cd?  s 


a  3    .S 


^■a  iS     -bo 


P.^  S, 


a-,.      °§S-S^=>- 


a;  01  o 

^■^  — 

■^3C 


1=  w-o  t.2'° 


I  ce 


"O   =  "S  J3   .. 


in  t» 
5^ 


>   3^ 

•2  o  S 


sa 


='  a;  <»  3  5 

^   c3  cS        10 

r  ■  r:  3  .CO 

•  c  1'  S  5 


Sue  t-       ^        o        OJ 


■a  t. 

M   "*   O 


;^  o ■ 


W2     S.2.2 


aj  3 


±1  _c  ^  ;:  ~  be 


fil  52g 

«  u  c 

>  <:  <u.2 

n  1st 


M    9  et-.    ^  'O 


o  ™  C  o  tc 


a^  <D 
li  3  g 

•ao  S, 
2  kJ  =^ 

o^2 
?  S  «  "^  ^ 

-  §5"- 

:''32r 
^^-^•^ 

S  3  aJ  ID 

S2|S 

^^  m  3 
a  ni  5  3 
a;fc.2  o 

^  ^"  a;  c 
9     3-J 


B     -2 


g  s 


°    0)    „, 


~  ■O  M 


•:~  t..y 


CD 


'  M)-. 


'.-,  QJ  et_i    O    W 

m«  o  2 
«<  3      *^g 


_  -o  "     OJ 


io"SmS®cD2>> 

;  '3  T3  j:  S  -s  S  5'  « 

,^o  <u  2  3:  a 

■-  ■"  ^  •=  .2 .2  3  J, 


a;  n  St 


fli    O    ^        •U  <P    t-  ■*-* 


<D  't.  *J 


^  so 

I   3   3 


a  -^  0  '^  o) 

(JJ   "!  tS  to   > 

rli  2  a 

g      .  •=  ^;  O 

—  <M  ^      -  y 


„  c  a;  _ 

_-^  3  0-3  2 

i^  it;  b£  a)  ^       ra 

.  —  t-  ^  >  o  ^  ^ 


'  2  o  r-  -  •-  w 

1  3   ^   a)   o   &   3.  0) 


"5  t-5~  mS' 
^  •-.  o  *j  ■a  a)       M 

:^    .acs^  C..-5 

,  ii  li  ^  S  S  ■«  « 


'illssili 


■e         e   =S   fe   ft; 


o     g 

!zi      I 

EH         g 

H      ^ 
H      ^ 
K 
m 

"A 
o 

M 

in 
< 

pq 
CU 
O 

o    a 

W     1 


ail^  1^] 


^ 


rnrn 


s  3^  g-a 


j3  a 


03  g 


^  a> 


'  d.  '^  3 


sln^ 


Is. 
--  >  •'- 

p:  1=  M 

O    L-    05 


>  «   0) 


c3  rt 


a  o 


C   2   ^   3   S 

*^  5  ^3  2 ' 

"  "^  a  d  >■ 


rt    O  ^  .2    M 

„  3  a  ^- 1; 
■3  ^  °  J3  b  2 

5  0-3  -o ' 


I  <t-i  T^  ■«-' 

°  5- 

I  3  &< 

I        a~^. 

I       o  2^ 
'      ^  ar 

O'O 


5  pi; 

«   3'°-^ 


3  -  ■;;  o  "^  — 
-)  r»  «  «  <=  c 


2  5  c3 


3  Mx! 

O.E  a5  „*--. 


i;  o.; 

<u  a  ( 

5S.I 

o  , 

O  CJ   < 
3^' 


'       •*  'S  o 

;  3  3  M-j 
:"3  <s-S  3 

.  01    si 


E  a; 

2£ 


be- 

•a  &  '=>"' 

m  a^ 

2.S3§ 

•=■3  m 

3  a>  "O 
-  —  t-  O) 

•^,  -^  a->e 


aJ  2  -s  ■-  5     a 


aj 


a  -"C  a 


"  •-    "  "3    3  ^'  to 


a  '^  ^  ^  t3  Ts  - 


^  a> 


0)  _g  a) 


8>gu2^-^m3M 


E  |r  g  r-i  '^ 
m  a  a      S  e  ; 


!  «  'O  ( 


I  3  2  - 

>a  .,  m 

I  -;-;   IS  C 

I         "  O 

i)  &  ■*■  3 

!    O  C 


ff* 

1 

a 

^ 

(U 

s 

-3 

& 

w 

^ 

M 

3 

a 
o 

C 

aj 

J3 

a 

Is) 

3 

M 

V 

a 

m 

a 

tS 

3 

a 

a 

JS 

^ 

■fT 

*? 

U 

a) 

cc 

o 

3  CS  5  O 
03  3  ^  &  ( 
Mo        3  O 


August,  1907. 


MACHIXEKY. 


691 


PERSPECTIVE  AND  ISOMETRIC  DRAWING.* 

FREDEEIC  R.  HONEY. t 

In  my  last  contribution  to  JIachixeet.  January  1907,  I 
referred  to  isometric  projection  as  one  of  the  means  of  repre- 
senting an  object  pictorially,  that  is,  to  give  to  the  ordinary 
observer  a  clearer  idea  of  Its  form  than  that  which  is  con- 
veyed by  its  plan  and  elevation.  For  this  reason  this  method 
has  sometimes  been  described  as  "isometric  perspective" — an 


Fig.  2.    Sa 
Ison 

erroneous  expression,  because  perspective  and  isometric  draw- 
ing are  distinctly  different  methods  of  representation.  A  per- 
spective drawing,  correctly  constructed,  presents  to  the  ob- 
server from  a  given  point  of  sight  the  same  apparent  outline 
as  that  of  the  object  itself,  while  an  isometric  projection  is  a 
distorted  representation.  This  distortion  increases  with  the 
increase  of  the  dimensions  of  the  object,  and  may  convey  an 
inaccurate  idea  of  its  real  form  and  proportions. 

The  object  selected  here  to  illustrate  these  different  methods 
is  shown  in  Fig.  1,  in  which,  in  reduced  scale,  are  two  views 
of  a  casting  for  carrying  the  worm  which  operates  the  turn- 
ing gear  of  a  triple-expansion  engine,  the  dimensions  of  which 
are  taken  from  "Machine  Drawing  and  Design"  by  Low  and 
Bevis.  In  Fig.  1  the  piece  is  shown  in  the  position  it  occu- 
pies when  bolted  to  the  frame  of  the  engine,  i.e..  the  axis  of 
the  worm  is  vertical.  Fig.  2  is  an  isometric  drawing  of  Fig.  1. 
The  principal  axes  form  angles  of  120  degrees  with  each  other, 
and  real  measurements  are  laid  off  upon  them.  It  would  not 
be  correct  to  call  this  an  isometric  projection,  because  certain 
dimensions  should  be  diminished  to  a  little  over  four-fifths  of 
their  true  length.  The  precise  length  of  the  isometric  scale 
is  shown  in  Fig.  5.  which  is 
constructed  as  follows:  Draw 
the  45-degree  line  a  b  equal 
to  the  length  of  an  ordinary 
scale,  we  will  say  12  inches; 
from  one  end  draw  the  30- 
degree  line  ax;  and  draw  the 
perpendicular  b  a  intersect- 
ing a  c  at  c-  The  line  a  c  is 
the  true  length  of  the  iso- 
metric scale  of  12  inches, 
which  may  now  be  divided 
into  inches  and  parts.  The 
length  of  a  c  may  be  com- 
puted as  follows:  Multiply  12  inches  by  the  cosine  of  45 
degrees  and  we  obtain  the  length  ol  ad.  It  a  d  be  multiplied 
by  the  secant  of  30  degrees  we  have  the  length  of  a  c.  Thus, 
12  X  cos  45°  X  sec  30°  =  12  X  0.7071  X  1.1547  =9.798  = 
9  4/5  inches. 

Fig.  2  is  therefore  the  projection  of  a  figure  whose  dimen- 
sions are  greater  than  those  shown  in  Fig.  1.  But  all  the 
dimensions  are  shown   in  their  natural  length,  and  thus  the 


Fig. 


figure  is  drawn  at  once,  avoiding  the  change  from  the  ordi- 
nary to  the  isometric  scale.  This  system  has  the  advantage 
also  of  representing  in  their  true  value  the  principal  dimen- 
sions of  the  object,  i.e..  those  dimensions  that  are  parallel  to 
the  coordinate  axes. 

It  should  be  noted  that  the  major  axis  of  the  ellipse  which 
represents  a  circle,  should  be  longer  than  that  which  is  laid 
off  when  the  isometric  scale  is  employed.  Its  length  is  easily 
found  as  follows:  Lay  off  the  true  length  of  the  diameter  of 
the  circle  on  the  30-degree  line  o  b.  Fig.  3.  and  the  perpen- 
dicular from  b  will  intersect  the  45-degree  line  a  c  at  c.  The 
line  a  c  is  the  required  length.  The  circles  are  treated  in  this 
way  in  Fig.  2,  which  may  be  described  as  an  "isometric  draw- 
ing" as  distinguished  from  an  isometric  projection  of  Fig.  1. 

Whenever  it  is  necessary  to  represent  circles  in  this  kind 
of  projection,  the  drawing  of  ellipses  is  unavoidable  in  what- 
ever position  the  object  is  placed.  Since  it  is  desirable  to 
avoid  these  constructions  whenever  possible,  the  draftsman 
should  make  a  perspective  drawing  of  the  object  in  the  posi- 
tion. Fig.  4,  in  which  the  circles  are  parallel  to  the  plane  of 
the  paper,  and  are  easily  drawn  in  perspective,  because  in 
each  case  the  perspective  of  the  circle  is  a  circle.  In  this 
position  is  obtained  a  view  of  the  object  that  satisfies  the 
eye.  When  it  is  at  the  right  distance  from  the  drawing,  the 
apparent  outline  is  precisely  the  same  as  that  which  would 
be  observed  if  the  object  itself  were  placed  before  the  drafts- 
man. Therefore  it  is  obvious  that  this  mode  of  representa- 
tion is  preferable  to  the  Isometric  drawing. 

In  Fig.  4  the  lower  end  of  the  casting  is  turned  toward  the 
observer,  and  the  rectangle  at  cd  is  shown  in  its  true  dimen- 
sions.    The  center  line  e  o.  drawn  perpendicular  to  a  b  at  its 


•The  following  articles  regarding  perspective  and  oblique  projections 
have  previously  been  published  in  Machixeev  :  Notes  on  Isometric 
Perspective,  October,  1904 ;  The  Practical  Perspective.  September, 
190^;  Perspective   vs.  Oblique   Projections.   January,   1907. 

^Instructor,  Trinity  College,  Hartford,  Conn. 


HtxehineryJf.T. 
Pig.  4.    Perspective  Drawing  of  Braclcet.  Fig.  5. 

middle  point,  is  made  equal  to  the  corresponding  measure- 
ment in  Fig.  1.     The  horizon  is  drawn  at  any  assumed  dis- 

D 
tance  above  the  object,  and  the  distance  from  S  to  —  meas- 

2 
ures  one-half  the  distance  from  the  eye  of  the  observer  to  the- 
paper.  From  o,  the  center  of  the  circles,  draw  a  line  to  S  and 
a  horizontal  line.  On  the  latter  lay  oS  of,  og.  oh  and  ok 
equal  respectively  to  one-half  of  o  f.  o  g,  o  h  and  o  fc  in  Fig.  1, 
i.  e..  in  each  case  one-half  of  the  distance  between  the  center 
of  the  circle  and  the  plane  containing  the  rectangle  ai  cd. 

D 
From  /.  g.  It,  and   k.  draw  lines  to  —  intersecting  o  S  at 

f.  g'.  h'  and  fc',  the  centers  of  the  perspective  circles  whos& 
radii  are  determined  by  drawing  a  line  from  g  to  S  intersect- 
ing perpendiculars  from  these  centers.  From  these  centers 
describe  the  four  circles,  two  of  which  will  be  limited  by  tan- 
gents which  are  drawn  as  follows:  Produce  the  line  dc  and 
lay  off  cr,  as.  c  t  and  c  u  respectively  equal  to  one-half  of  c  r, 

D 
cs,  ct  and  c  u  in  Fig.  1.    From  r,  s,  (  and  «,  draw  lines  to  — 

2 
intersecting  c  S  at  r.  to.  x  and  y.  From  w  and  x  draw  the 
parallel  tangents  w  z  and  x  j,  and  from  v  and  y  draw  parallels 
to  these  tangents.  These  lines  are  also  parallel  to  c  ;.  With 
the  aid  of  the  drawing  the  draftsman  will  easily  complete  the 
perspective. 

It  should  be  noted  that  the  smaller  circles  are  constructed 
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in  the  same  manner  as  those  already  described,  and  the  line 
m  n  is  drawn  parallel  to  d  p.  To  avoid  confusion,  invisible 
lines  are  omitted,  but  these  may  be  added  after  erasing  the 
construction  lines.  To  make  a  perspective  drawing  rapidly, 
the  object  should  be  placed  in  a  position  which  makes  it  easy 
to  draw  the  lines  with  a  minimum  of  mechanical  work.  The 
foregoing  is  selected  partly  to  illustrate  this  point.  Circles 
are  represented  by  circles,  and  all  those  lines  that  are  parallel 
to  the  plane  of  the  paper  are  represented  by  parallel  lines. 

In  isometric  drawing,  the  larger  the  dimensions  of  the 
object,  the  more  marked  is  the  distortion.  In  perspective 
drawing,  the  eye  is  perfectly  satisfied  with  the  form  because 
it  correctly  represents  the  apparent  relative  positions  of  every 
point  and  line.  *     *     * 

SIMPKINS  AND  HIS  HAND-BAG. 

M.  E.  CANEK. 

Simpkins  was  a  mechanic — a  tool-maker  if  you  please. 
His  wife  bought  a  small  hand-bag  to  carry  his  lunch  down 
to  Berg's  big  machine  shop,  across  the  river — it  looks  so 
much  more  genteel  that  way,  you  know.  That  night  Simp- 
tins  looked  the  bag  over,  tried  its  weight,  and  filled  it  with 


OIL  ENGINES. 


S.  M.  HOWrELL.* 


"Learned  that  down  in  Baxter  Street,  New  York. 


some  odd  junk  to  see  how  it  carried.  The  catch  did  not  hold; 
when  the  bag  was  full  it  had  a  very  disagreeable  and  startling 
way  of  opening  and  showing  the  contents  to  all  beholders. 
Certainly,  it  would  never  do  to  have  his  lunch  displayed  to 
the  sneering  passers-by  when  walking  down  Main  Street. 
Simpkins  looked  at  the  catch  with  a  mechanic's  eye.  He 
wanted  to  use  the  bag  the  next  day,  but  did  not  like  the 
job  of  fixing  it.  Bag-makers  have  such  a  foolish  way  of 
fastening  everything  with  rivets  and  "turn-overs,"  which 
break  off  when  you  try  to  straighten  them  out.  So  he  gave 
it  up,  and  carried  his  dinner  in  the  old  lunch-box,  taking 
along  the  bag  to  exchange  it  for  another  on  his  way  down 
town. 

"Say,  Jones,  that  bag  you  sold  my  wife  is  N.  G.  Catch 
won't  hold." 

"Don't  hold.  eh.  Let's  see  it.  Humph!  I'll  fix  that  in  a 
shake  of  a  lamb's  tail." 

Suiting  the  action  to  the  word,  Jones,  who  hardly  knew  a 
handsaw  from  a  monkey-wrench,  seized  an  old  pair  of  pliers 
that  lay  on  the  counter  and  gave  the  two  dinky  little  hooks 
a  slight  twist  around  to  starboard,  and  lo!   the  job  was  done. 

"Learned  that  down  on  Baxter  Street,  New  York."  said 
Jones,  beaming  on  poor  Simpkins  as  he  handed  the  bag  over 
the  counter. 

"Good  scheme,"  said  Simpkins  weakly,  and  walked  out, 
thinking  as  he  went:  "Even  if  you  are  a  tool-maker,  hand- 
ling a  micrometer  is  not  everything  In  the  mechanic's  trade. 
There  are  lots  of  tricks  that  you  don't  know  yet." 


,  M.  HoweU.t 


The  production  of  power  by 
the  combustion  of  crude  mineral 
oil  in  the  cylinder  of  a  gas  en- 
gine is  a  problem  whi?h  has 
been  persistently  followed  by 
many  inventors;  and  to  a  great 
extent  their  efforts  in  this  direc- 
tion have  been  successful.  This 
is  true  at  least  as  regards  sta- 
tionary engines  in  certain  situ- 
ations, where  the  use  of  oil  fuel 
is  convenient  or  desirable  on 
account  of  local  conditions,  such 
as  proximity  to  the  great  oil 
fields,  or  in  isolated  places 
not  supplied  with  gas,  and  in 
buildings  which  would  be  endangered  by  the  presence  of  gaso- 
line or  other  highly  inflammable  liquids.  But  there  is  also 
another  field  for  the  oil  engine  whenever  it  can  be  made  to 
meet  the  requirements.  The  well-known  gasoline  engine  has 
heretofore  been  relied  upon  exclusively  in  this  country  as 
the  motor  for  small  boats,  automobiles  and  other  self-pro- 
pelled vehicles;  but  the  growing  scarcity  of  gasoline  has  made 
its  more  limited  use  for  this  purpose  a  matter  of  economy,  if 
not  a  measure  of  necessity.  Herein  is  the  opportunity  for 
the  oil  engine.  An  automobile,  however,  requires  a  motor  of 
great  flexibility  and  ease  of  control  under  wide  variations 
of  speed  and  load,  and  the  use  of  oil  engines  in  this  way  has 
only   recently  been  attempted. 

No  Essential  Difference  in  Operative  Principles  of  Internal 

Combustion  Motors  Using  Oil  and  Gasoline. 
As  regards  operative  principles  there  is  no  essential  differ- 
ence between  an  oil  engine  and  an  engine  made  to  use  gaso- 
line,  but   there    is   an   important   difference   in    the   character 
and  properties  of  the  respective  liquids,  and  the  difficulties  en- 


PiS.  1.    G.  A.  Phall  Kerosene  Engine,  Pat.  No.  743,097.  Nov.  3,  1903. 

countered  in  the  design  of  a  successful  oil  engine  exist  In 
the  nature  of  the  fuel.  Mineral  oil  in  its  crude  state  is  in 
reality    a    complex    combination   of   various    liquid   and   solid 

•  The  following  articles  regarding  oil  engines  and  kindred  subjects- 
have  previously  been  published  in  M.iCH inert  :  The  Oil  Engine. 
September.  IsnS;  The  Commercial  .Vdvantage  of  the  Oil  Engine.  .Tone. 
ISOD.  .\n  Interesting  Engine.  May,  1809:  Patents  in  their  Relation 
to  the  Gas  ICngine  and  the  Automobile,  January,  March,  and  May,  190<i 
(engineering  edition). 

t  Address  :    103   Flag  St..  Zanosville,   Ohio. 

t  S.  M.  Howell  learned  the  machinists'  trade  and  art  of  mechanical 
drawing  at  the  Baldwin  Locomotive  Works  and  Spring  Garden  Insti- 
tute at  Philadelphia,  I'a..  In  the  years  from  1SS9  to  ISO:!.  His  present 
occupation  is  largely  the  designing  of  engines  and  special  machinery, 
and  the  mechanical  de\-elopment  of  patents.  He  has  had  a  wide  range- 
of  experience,  having  been  employed  by  a  number  of  prximinent  nmchine- 
building  concerns. 
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hydrocarbons,  and  these  constituents  vary  greatly  in  their 
relative  proportions  to  each  other  in  the  several  grades  and 
qualities  of  oil  as  found  in  different  localities.  But  tor  prac- 
tical purposes  in  the  present  instance  we  may  say  that  crude 
oil  is  in  general  a  mixture  of  either  asphaltum  or  parafiSne 
with  kerosene  and  gasoline.  These  substances  when  separ- 
ated by  distillation  form  the  commercial  products  of  the 
oil  refinery.  -Crude  oil  is,  of  course,  cheaper  than  the  refined 
product,  and  is  in  many  localities  abundantly  available;  but 
the  refined  article  known  as  kerosene  is  in  such  well-estab- 
lished use  as  to  have  become  a  staple  article  of  retail  com- 
merce in  all  parts  of  the  world,  and  may  readily  be  procured 
at  all  times  in  any  locality.  Its  cost  per  gallon  is  consider- 
ably less  than  that  of  gasoline,  and  its  fuel  value  is  higher. 
Its  comparative  cost  per  unit  of  fuel  value  probably  does  not 
now  exceed  one-half  that  of  gasoline,  and  this  difference  bids 
fair  to  grow  wider. 

It  should  be  remembered,  however,  that  kerosene  is  not  so 
rapidly  inflammable  as  gasoline  or  alcohol,  requiring  a  little 
more  time  for  its  combustion.  Therefore  a  kerosene  engine 
will  not  run  at  the  high  speeds  now  used  in  automobile  prac- 
tice with  gasoline.  Kerosene,  moreover,  requires  heat  for  its 
vaporization.  Heated  air  having  a  temperature  of  about  500 
deg.  F..  drawn  through  a  carbureter  supplied  with  kerosene, 
will  absorb  the  liquid  and  form  an  explosive  mixture,  there 
being  several  oil  engines  now  on  the  market  operating  in  this 
way,  and  in  a  few  cases  said  to  be  driving  automobiles.     In 
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order,  however,  that  the  engine  may  be  started,  an  auxiliary 
device,  consisting  of  a  small  closed  vessel  containing  gasoline, 
must  be  used.  This  is  connected  with  the  vaporizer  and  ar- 
ranged in  such  a  way  that  when  the  engine  has  been  started 
and  run  for  a  few  minutes,  the  gasoline  may  be  switched  off 
and  the  oil  instantly  turned  on  by  the  motion  of  a  lever. 
Only  a  small  quantity  of  gasoline  is  required  for  this,  merely 
a  few  spoonfuls  being  used  at  each  time  of  starting.  A  few 
revolutions  of  the  engine  on  gasoline  will  heat  the  vaporizer 
sufficiently  to  make  the  oil  fuel  at  once  available.  The  air 
receives  its  heat  from  the  exhaust,  and  becomes  hot  before 
coming  in  contact  with  the  oil  in  the  carbureter.  This  is  a 
practical  and  easy  method  of  using  kerosene  in  a  gas  engine, 
and  is  quite  reliable.  In  the  case  of  an  automobile  engine, 
the  gasoline  auxiliary  may  be  quite  small  and  compact,  con- 
taining say  a  quart  or  two  of  the  liquid,  which  should  suffice 
for  starting  purposes  for  several  days. 

Internal  Vaporizer  Type  Engines. 
Another  style  of  oil  engines  is  that  known  as  the  internal 
vaporizer  type.  In  these  engines  no  outside  heating  device 
for  the  air  is  required,  but  the  gasoline  auxiliary  just  de- 
scribed, or  some  equivalent  means  of  preliminary  heating, 
must  usually  be  employed.  In  these  engines  the  oil  is  In- 
jected into  the  cylinder  as  the  air  enters,  or  in  some  cases 
during  the  return  or  compression  stroke  of  the  piston,  In 
the  latter  case  being  sprayed  in  by  a  small  stream  of  air 
under  pressure.  By  this  means  the  oil  is  atomized  and  enters 
the  cylinder  in  the  form  of  a  mist  which  strikes  the  heated 
head  or  some  part  of  the  internal  surface,  and  is  thereby  still 
further  reduced  or  completely  vaporized  and  mixed  with  the 
air.     To  this  class  belong  the  following  engine  types. 


The  Phail  Kerosene  Engine. 
Fig.  1  shows  the  vaporizing  device  of  the  Phail  engine,  con- 
sisting of  a  hollow  cast  iron  ball  within  a  dome-shaped  projec- 
tion of  the  cylinder  or  its  head.  This  ball  is  perforated  with 
numerous  small  holes,  and  also  has  a  larger  opening  shown 
near  the  bottom  through  which  the  oil  reaches  the  interior  of 
the  ball,  injected  by  a  small  pump  at  E.    The  oil  is  forced  in 


Fig.  3.    V.  V.  Torbensen  Oil  Engine,  Pat.  No.  653,854,  July  17,  lOOO. 

during  each  compression  stroke  of  the  engine  piston,  and  the 
ball  is  kept  at  a  high  temperature  by  the  heat  of  the  explo- 
sions. The  engine  is  of  the  two-cycle  type,  the  air  being  re- 
ceived at  the  beginning  of  each  compression  stroke  through  a 
port  not  shown  in  the  drawing.  The  exhaust  takes  place  in  a 
similar  manner  through  another  piston-operated  port  opposite 
the  air-inlet  as  usual  in  two-cycle  engines.  The  compression 
stroke  of  the  piston  drives  the  air  through  the  small  holes 
into  the  red-hot  ball,  where  It  meets  the  entering  spray  of  oil 
and  thoroughly  gasifies  it. 


SECTION     x-x 
Fig.  4.    Section  in  x— x  of  Oil  Engrine  in  Fig.  3. 

This  patent  is  somewhat  remarkable  for  its  brevity,  and  the 
restricted  nature  of  its  claims.  These  are  three  in  number, 
and  each  is  limited  by  the  inclusion  of  an  electric  igniter 
within  the  hollow  ball.  Therefore,  if  the  igniter  was  placed 
outside  the  ball  or  the  ignition  was  effected  by  other  means 
than  that  of  the  electric  spark,  such  a  device  would  not  come 
within  the  limitations  of  the  patent.  The  engine  is,  how- 
ever, regularly  manufactured  by  a  large  firm,  and  is  extensive- 
ly used  for  stationary  power  in  small  units.  It  is  highly  effi- 
cient, and  will  vaporize  and  consume  kerosene  completely. 
The  Tuck  Engine. 

Another  similar  construction  is  the  Tuck  patent,  shown  in 
Fig.  2.     In  this  patent  the  electric  igniter  A  is  outside  of  the 
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perforated  ball  vaporizer  B.  and  the  Inventor  states  that  after 
the  engine  has  been  started,  electric  ignition  is  dispensed 
with,  the  charge  being  fired  automatically  by  the  heat  of  the 
vaporizer.  This  method  of  ignition  is  very  commonly  used 
also  in  many  other  engines  of  this  class. 

The  Torbensen  Engine. 
The  Torbensen  patent  illustration  is  shown  in  Figs.  3  and  4, 
in  which  A  is  the  familiar  internal  vaporizer.  B  is  the  air 
admission  valve  located  in  the  piston,  which  opens  and 
closes  automatically  by  the  preliminary  compression  of  the  air 
in  the  crank-case.  C  is  the  exhaust  valve,  and  D  the  oil  ad- 
mission valve.  The  oil  enters  through  pipe  E.  F  is  an  open- 
ing to  the  atmosphere.  This  opening  also  leads  to,  and  is 
controlled  by,  the  oil  admission  valve  D.  G  is  the  ignition 
tube,  which  is  used  only  for  starting.  This  tube  is  first 
heated  by  a  torch  in  order  to  ignite  the  first  few  charges, 
after  which  the  torch  is  removed  and  ignition  effected  auto- 
matically by  the  heat  of  the  vaporizer.  The  out-stroke  of 
the  piston  draws  open  the  oil  admission  valve,  and  also  the 
air  admission  valve  B ;  the  oil  enters  and  passes  the  valve  D 
in  company  with  a  small  stream  of  air  entering  at  F.  The  air 
takes  up  the  oil  and  carries  it  as  fine  spray  through  the 
passage  H  to  the  vaporizer  A.  and  thence  through  the  tube  J 
to  the  interior  of  the  cylinder,  where  it  meets  a  much  larger 
volume  of  air  entering  by  the  valve  B  in  the  piston.  The 
atomized  oil  having  been  thus  highly  heated  by  its  passage  is 
now  thoroughly  mixed  with  the  main  body  of  the  air  charge, 
and  exploded  at  the  termination  of  the  compression  stroke  by 
contact  with  the  hot  surfaces  of  the  vaporizer.  The  exhaust 
escapes  through  the  passage  E.  into  space  L,  around  the  vapor- 
izer, and  thence  to  the  atmosphere  by  the  valve  C  and  pipe  M. 
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Figs.  5  and  6.    H.  CampbeU  Oil  Engine.    Pat.  No.  523.511,  July  24.  1894. 

Fig.  4  is  a  cross  section  on  line  x-x  of  Fig.  3.  This  is  a 
very  successful  oil  engine,  and  when  once  started  will  run 
reliably  under  a  considerable  variation  of  speed. 

The  Campbell  Oil  Motor. 
This  is  a  four-cycle  engine.  The  oil  is  drawn  into  the 
cylinder  in  the  form  of  a  spray  through  a  heated  vaporizer, 
along  with  the  air,  at  each  alternate  stroke.  The  finely- 
divided  oil,  thus  injected,  is  well  gasified  by  mixture  with  the 
air  and  contact  with  the  heated  walls  of  the  cylinder  during 
the  suction  and  compression  strokes.  Fig.  5  is  a  section  of 
the  air  and  oil  admission  valve  and  its  casing,  which  the  in- 
ventor terms  the  vaporizer,  but  which  is  in  reality  a  mixer  or 
spraying  device.  The  vaporization  takes  place  mainly  within 
the  cylinder  by  contact  with  the  internal  surfaces  and  by  mix- 
ing with  the  heated  air  of  the  charge,  assisted  by  the  churn- 


ing action  of  the  piston.  Fig.  6  is  a  front  elevation,  and  Fig. 
7  shows  the  cylinder  in  section  with  the  exhaust  valve  and  its 
actuating  mechanism. 

In  Fig.  7,  F  is  the  exhaust  valve,  and  D  is  the  base  of  the 
vaporizer,  where  it  joins  the  cylinder  head,  at  which  point 
the  mixed  oil  and  air  enter  the  cylinder,  as  shown  by  the 
curved  arrow.  The  ignition  is  by  means  of  a  hot  tube  shown 
at  A  in  Fig.  5. 

The  oil  is  admitted  by  the  valve  B.  Fig.  5,  and  enters  the 
vaporizer  through  the  small  holes  in  the  seat  of  the  air  valve 
C.  when  the  latter  is  drawn  open  by  the  suction  of  the  piston. 
The  oil  and  air  thus  mixed  pass  through  the  vaporizer  into  the 
cylinder  at  D,  Fig.  7.  The  return  of  the  piston  compresses 
the  mixture  and  forces  it  back  into  the  hot-tube  A.  by  which 


Fig.  7.    H.  CampbeU  OU  Engine.    Pat.  No.  523,511,  July  24.  1894. 

it   is   ignited,  and  the   power  stroke  produced.     This  system 
with  various  modifications  has  been  well  tried,  and  is  quite 

successful   for  stationary  power. 

The  Diesel  En^ne. 

This  famous  construction  is  perhaps  the  most  scientific 
form  of  oil  motor  known,  and  it  is  also  very  successful  in 
practice.  Its  development  was  in  fact  one  of  those  rare  in- 
stances in  which  a  fine  theory  conformed  easily  to  the  re- 
quirements of  practical  use.  There  is  a  number  of  Diesel 
patents  covering  various  details  of  construction,  but  the  orig- 
inal one  upon  which  the  operative  principle  of  the  engine  is 
based  is  the  German  patent  of  February  28.  1S92,  R.  Diesel, 
No.  67,207.  Patented  also  in  the  United  States  July  16.  1895, 
R.  Diesel.  542,846.  This  invention  is  so  widely  and  favorably 
known  that  an  illustration  of  it  here  is  deemed  unnecessary, 
but  a  full  description  may  be  had  by  reference  to  the  above 
named  United  States  patent.  The  engine  is  used  principally 
for  stationary  power  in  large  sizes.  As  regards  fuel  con- 
sumption, it  is  the  most  economical  oil  motor  known. 

The  above  described  systems  may  be  taken  as  fairly  repre- 
sentative of  those  methods  of  oil  engine  construction  which 
have  been  found  practical,  and  have  been  made  the  basis  of 
successful  manufacture,  but  there  are  several  others,  and  the 
subject  is  one  which  is  open  to  many  further  improvements. 
A  common  means  of  gasifying  the  oil,  which  does  not  neces- 
sarily involve  the  use  of  patented  devices,  is  to  use  a  cast 
iron  retort  of  ample  size,  highly  heated  by  the  exhaust,  and 
so  arranged  that  it  may  be  readily  cleaned  out.  The  oil  is 
fed  into  this  retort,  and  the  vapor  or  gas  conducted  to  the 
engine  cylinder.  This  plan  is  largely  used  in  localities  where 
the  native  oil  has  an  asphaltum  base. 

In  the  case  of  stationary  engines  running  under  nearly  con- 
stant loads  at  a  regular  speed,  oil  engines  have  in  numerous 
instances  proved  entirely  satisfactory,  but  the  automobile 
motor  is  a  somew-hat  different,  and  in  some  respects  more 
difficult,  problem,  requiring  reliable  action  under  rapidly- 
changing  conditions;  and  it  is  only  recently  that  any  degree 
of  success  has  been  attained  ■with  the  oil  engine  thus  used, 
but  there  are  great  inducements  and  good  opportunities  for 
further  improvement.  Kerosene  or  common  lamp  oil  is  the 
kind  most  suitable  for  this  purpose. 
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LETTERS  UPON  PRACTICAL  SUBJECTS. 


MAKING  A  MASTER  PLATE  AND  USING 
IT  FOR  A  DIE. 

The  writer  has  always  entertained  considerable  respect  for 
the  height  gage  and  buttons  for  accurately  locating  holes  in 
jigs,  dies,  etc.,  but  the  accompanying  description  of  locating 
the  holes  is,  in  my  opinion,  still  more  accurate.  Recently 
we  had  to  make  a  die  for  a  register  plate  having  15  small 
holes,  0.040  inch  in  diameter.  These  holes  were  for  a  train 
of  small  clock  wheels  having  very  fine  teeth.  There  are  four 
dies  in  use  in  four  different  cities,  producing  this  same  plate, 
and  consequently  great  care  was  exercised  in  making  the  die. 
When  the  drawings  arrived  we  found  that,  instead  of  giving 
the  dimensions  from  center  lines  each  way  to  the  holes,  they 
were  given  by  radii,  as  will  be  noted  in  Fig.  1,  where  the 
center  distances  of  the  clock  wheels  are  given.  The  dimen- 
sions were  carried  out  to  ten-thousandths  inch. 
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Machijuiry,  N.  Y, 
Making:  a  Master  Plate. 

We  all  know  that,  when  using  the  height  gage,  skill  is  re- 
quired in  handling  the  tool,  as  one  must  be  governed  by  the 
sense  of  touch,  and  no  matter  how  skillful  a  man  may  become 
in  using  this  tool,  it  is  impossible  to  accurately  divide  thou- 
sandths of  an  inch.  But,  had  the  dimensions  been  given  from 
center  lines,  we  undoubtedly  would,  nevertheless,  have  de- 
pended for  accuracy  on  our  skill  with  the  height  gage  and 
our  ability  to  "guess."  This  latter  trait,  however,  is  a  poor 
one  to  cultivate  in  .our  business.  We  could,  of  course,  have 
figured  the  angles  and  obtained  the  dimensions  from  the 
center  lines,  but  chances  of  errors  would  then  have  been 
greater.  We  therefore  decided  to  make  a  master  plate,  and 
after  getting  the  holes  exactly  right,  make  the  die  from  that, 
and  we  proceeded  in  the  following  manner: 

First  we  obtained  our  starting  point.  By  referring  to  Fig. 
3,  we  note  that  the  dimension  from  the  edge  to  the  center 
line  is  one  inch.  By  using  a  button  exactly  0.500  inch  in  diam- 
eter and  making  a  spacer  exactly  0.750  inch  long,  we  were 
sure  that  the  center  of  the  button  was  one  inch  from  the 
edge.  The  button  was  indicated  true  at  A,  and  the  hole  bored, 
and  a  plug,  Fig.  2,  was  turned  and  placed  in  the  hole.  The 
next  hole,  B,  is  on  the  center  line,  and  the  distance  is  0.5744 
inch  from  A.  One-half  the  diameter  of  the  plug  in  the  hole  A 
is  0.100  inch,  and  one-half  the  diameter  of  the  button  is  0.250 
inch.  Therefore,  take  the  sum  0.350  from  0.5744  and  it  leaves 
0.2244  inch,  which  is  the  distance  from  the  edge  of  the  button 
to  the  edge  of  the  plug.  By  grinding  a  piece  of  soft  steel  ex- 
actly 0.2244  inch  thick,  and  using  the  0.750  inch  spacer,  we 
locate  the  button  for  the  second  hole  as  shown  in  Fig.  3.  The 
button  is  located  and  the  hole  bored  in  same  manner  for  each 
case  until  the  completion  of  the  master  plate.  This  method  is 
very  accurate,  but  requires  a  little  more  time  than  some  other 
methods  not  quite  so  accurate.  It  was  our  intention  to  insert 
hardened,  ground  and  lapped  bushings  in  the  master  plate,  all 
bushings  to  have  same  size  holes.  Then,  by  soldering  the  die 
plate  to  the  master  plate  and  turning  a  plug  in  the  center  of 
the  face-plate  of  the  lathe  to  fit  the  holes  in  the  bushings,  the 
master  plate  could  be  located  on  the  plug  and  strapped  to  the 
face-plate,  and  the  die  could  be  spot  drilled  and  bored.  The 
holes  would  then  be  exactly  in  line  with  the  holes  in  the  mas- 
ter plate.  After  the  die  was  completed,  the  master  plate  could 
be  laid  away  for  duplicating  the  die.  thereby  saving  time  on  the 


next  die.  But,  instead  of  putting  in  bushings  and  making  a 
die  in  this  manner,  we  put  in  bushings  having  holes  OM/fO  inch. 
as  called  for,  and,  by  making  the  bushings  %  inch  longer  than 
the  thickness  of  the  master  plate,  we  were  enabled  to  use  the 
master  plate  for  a  die.  When  the  bushings  are  ground  away 
flush  with  the  master  plate,  all  that  is  necessary  is  a  new  set 
of  bushings.  This  method  may  be  in  vogue  in  some  shops, 
but  it  is  new  to  the  writer,  and  there  may  be  many  that  it 
will  benefit. 

In  regard  tc  the  master  plate  being  injured  by  using  it  to 
make  the  die  therefrom,  would  say  that  all  first-class  shops, 
especially  watch  factories,  first  make  a  master  plate  as  nearly 
perfect  as  possible,  and  then  make  dies,  jigs,  gages,  etc.,  from 
the  master  plate,  the  latter  sometimes  being  termed  templet. 
But,  when  used  in  this  manner,  the  holes  are,  of  course,  fitted 
with  hardened,  ground,  and  lapped  bushings.  All  bushings 
have  the  same  size  holes  to  permit  one  plug  in  the  face-plate 
to  answer  for  all  holes.  The  master  plate  when  converted 
into  a  die,  as  previously  described,  stands  very  little  chance 
of  being  injured  sufficiently  to  affect  the  truth  of  the  dis- 
tances between  the  holes,  because  of  the  fact  that  the  bush- 
ings fit  snugly  the  entire  thickness  of  the  master  plate,  which 
is  made  extra  heavy.  The  holes  in  the  bushings  are  but  0.040 
inch  in  diameter  and  therefore  there  is  but  little  strain  on 
the  plate.  f.  E.  Shailok. 

Great  Barrington,  Mass. 


SPLIT  DIB  FOR  WATCH  REGULATOR. 

Much  has  been  said  of  late  regarding  the  advantages  of 
the  split  die,  and  to  no  class  of  work  does  it  apply  more  prac- 
tically than  to  the  blanking  of  watch  movements,  not  only  the 
second,  minute  and  hour  hands,  but  to  many  other  parts  as 
well.  Many  parts,  owing  to  their  extreme  smallness  and 
intricate  shape,  would  be  very  hard  indeed,  if  not  impossible, 
to  make  in  a  solid  or  one-piece  die.  The  accompanying  cut 
shows  a  die  of  the  common  tandem  type,  which  was  made 
for  blanking  a  regulator  such  as  is  used  in  the  manufacture 


Split  Die,  and  Work  for  which  it 


of  one  of  the  popular  cheap  watches,  and  requires  but  little 
explanation.  The  part  A  is  the  blank,  which  is  of  0.015-inch 
sheet  steel.  The  two  halves  of  the  die,  B  and  0,  were  nicely 
machined  together,  and  it  was  not  found  necessary  to  grind 
the  two  together,  the  slight  warping  occasioned  by  harden- 
ing being  practically  overcome  by  keying  the  die  securely  in 
the  die  bolster.  This  was  made  special,  and  the  die  is  never 
removed.  The  two  dowel  pins  D  D  locate  the  two  halves 
and  prevent  any  shifting  endwise.  The  section  E  is  inserted 
from  the  side  and  held  in  place  by  a  screw  and  dowels.  In 
planing  out  the  die  for  this  part,  the  tool  should  have  its 
corners  rounded  so  as  to  leave  slight  fillets  in  the  corners. 
I  have  seen  many  dies  break  in  hardening  through  the  failure 
to  take  this  precaution.  Roy  Plaisted. 

Hartford,  Conn. 
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DEVICE  FOR  COUNTERSINKING  HUBS  OF 
WIRE  "WHEELS. 

The  spoke-holes  in  the  hubs  of  wire  wheels  usually  have 
to  be  countersunk,  and  the  accompanying  cut  illustrates  a  de- 
vice for  countersinking  such  spoke-holes  on  the  insides  of  the 
flanges  of  the  hubs.  In  the  cut,  Fig.  1  is  a  side  elevation, 
partly  in  section,  of  the  countersinking  device,  and  Fig.  2 
shows  in  detail  the  countersink  used  with  it. 

The  device  is  usually  secured  to  a  bench  or  stand.  The 
frame  consists  of  a  Z-shaped  bar  A.  bolted  to  the  bench  by 
bolts  through  the  projecting  end  B.  A  yoke  C  is  secured  to 
the  upper  projection  D.  The  outer  part  of  the  yoke  C  is  coun- 
terbored  with  recesses  for  the  gears  E  and  F.  and  contains 
bearings  for  one  end  of  the  shaft  G  and  for  the  pinion  sleeve 
H.  A  plate  /  is  screwed  on  to  keep  the  gears  in  place,  and  pro- 
vides additional  bearing  surface  for  the  shaft  and  sleeve.    The 


Device  ft>r  Coniitersin]£i2ig  Hubs  of  Wire  Wlieels. 

inner  portion  of  C  has  a  bushing  T  which  forms  a  bearing  for 
the  inboard  end  of  the  shaft  G.  and  can  be  readily  removed 
so  as  to  have  a  hole  with  plenty  of  clearance  when  assembling 
the  shaft  with  the  pulleys  K  and  L  and  the  gear  E.  This  lat- 
ter gear  is  fastened  by  screwing  it  onto  the  reduced  portion 
of  the  shaft,  which  is  threaded  right  hand,  and,  as  the  shaft 
turns  clockwise,  as  viewed  from  the  left,  continued  turning 
tend3  to  force  the  gear  more  tightly  on  the  shaft.  Fig.  2 
shows  the  countersink  adapted  for  use  in  the  machine,  and  it 
will  be  noticed  that  the  countersink  is  of  the  usual  type,  but 
has  a  flatted  portion  P  at  the  rear  end  of  the  stem.  The  hole 
i?  in  the  sleeve  H  fits  the  countersink,  and  drives  it  by  the  flat 
S  fitting  against  the  flat  P  of  the  countersink. 

This  type  of  device  has  been  made  small  enough  to  counter- 
sink holes  in  articles  where  the  working  space  or  distance  X 
is  5-16  inch,  that  being  the  distance  between  the  barrel  and 
the   undercut  flange   of   the  hub   of   the   wire   wheel. 

Brooklyn,  X.  Y.  C.  D.  King. 

STANDARD  LATHE  SPINDLES. 

There  is  one  thing  that  has  caused  the  average  machinist 
as  much  profanity  as  anything  that  I  know,  and  that  is  the 
lack  of  standard  size  and  pitch  for  the  threads  on  lathe  spin- 
dles. Time  and  again  jobs  have  come  up  that  could  be  done 
on  some  idle  lathe,  if  only  the  chuck  or  face-plate  of  some 
other  lathe  could  be  used.  Of  course.  I  know  as  well  as  any- 
one, that  where  extreme  accuracy  is  needed,  it  would  not  do 
to  use  a  face-plate  not  fitted  to  the  machine,  but  there  are 
hundreds  of  jobs  that  come  up  every  year,  where  it  would  be 
a  great  convenience  if  the  threads  on  the  spindles  on  lathes 
of  the  same  class  were  the  same  size  and  pitch. 

Why  cannot  the  lathe  manufacturers  get  together  on  this 
subject  and  end  the  conglomeration  of  sizes  and  threads  on 


what  is  just  as  easy  to  make  alike?  What  a  satisfaction  to 
the  small  shop  man  to  know  that  if  he  could  not  do  a  job  on 
his  12-inch  Lodge  &  Shipley  lathe,  with  a  three-jawed  chuck, 
be  had  a  four-jawed  chuck  on  the  shelf  under  his  12-inch 
Barnes";  this  would  be  just  the  thing.  The  centers,  too, 
should  be  the  same.  What  sense  is  there  in  the  lathe  over 
m  the  corner  taking  a  No.  3  Morse  taper  shank  in  the  tail- 
stock,  while  the  same  class  lathe  next  to  it  takes  a  No.  1 
or  a  No.  2? 

How  few  shops  have,  or  can  afford  to  have,  a  complete  outfit 
for  each  lathe,  and  what  a  tremendous  amount  of  time  is  lost 
in  the  aggregate  all  over  the  countrj'  by  men  running  from 
the  machine  to  the  tool-room,  exchanging  drill  chucks  and 
sockets  in  their  endeavor  to  get  something  to  fit  an  odd-sized 
hole  in  the  tail-stock  spindle,  and  this,  too,  on  lathes  that 
have  been  made  in  the  last  year  or  two?  Another  annoying 
thing  is  for  a  man  to  work  on  a  lathe,  where  the  tail-stock 
screws  in  by  turning  the  handle  to  the  left,  when  he  has  been 
used  to  one  which  screwed  in  by  turning  to  the  right,  as  it 
naturally  should.  Apparently,  the  only  reason  for  making  a 
tail-stock  so  that  it  tightens  by  turning  the  handle  to  the 
left  is  that  a  few  manufacturers  think  it  is  easier  to  make  a 
right-hand  screw,  or  else  they  do  it  to  be  different.  If  anyone 
ever  heard  of  a  really  good  reason  for  it.  I'd  like  to  hear  it, 
as  in  fourteen  years  in  various  shops.  I  have  never  heard  a 
valid  one.  Eth.^x  Viall. 

Decatur,  111.  

TOOLS  FOR  MAKING  ARMATURE  LAMINA- 
TIONS. 

The  cuts.  Figs.  1,  2.  3,  and  4,  illustrate  the  method  of  pro- 
ducing the  armature  lamination.  Fig.  5,  of  a  motor,  during  the 
experimental  and.  later  on,  the  manufacturing  stage.  In  the 
first  case  the  cost  of  tools  is  considered,  and  in  the  second, 
the  manufacturing  cost.  In  Fig.  1.  A  is  a  die  holder  for  hold- 
ing round  dies.     These  holders  were  made  for  holding  ordi- 


Matkuurifjt.r. 

Fig.  1.    Tool  used  during  Experimental  Stage. 

nary  blanking  dies,  and  instead  of  fastening  the  stripper  to 
the  die,  it  is  fastened  to  the  bolster  or  holder.  The  first 
operation  is  punching  the  blank;  the  second  is  the  punching 
of  the  slots.  This  is  done  with  the  die.  Fig.  1.  The  pilot  or 
index  pin  E  is  removed,  and  one  slot  is  punched  in  the  blank. 
After  this  operation  is  completed,  the  pin  is  replaced  and  the 
rest  of  the  slots  are  punched,  the  pilot  or  index  pin  being 
located  so  as  to  index  correctly.  The  die  holder  B  is  made 
from  machine  steel  and  recessed  to  allow  the  blank  to  fit 
properly;  the  die  proper,  C.  is  sweated  fast  in  its  place  so  as 
to  avoid  any  chance  of  shifting  its  position.     The  die  D  is 
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used  for  the  last  operation,  the  punching  of  the  center  hole 
for  the  shaft.  The  stripper  S  is  removed  when  punching  this 
hole,  and  another  is  placed  at  F  F.  This  latter  is.  of  course; 
removed  when  punching  the  slots.  The  pilot  pin  E  Is  used  in 
the  last  operation  also  for  locating  the  keyway  properly  in 
the  hlank.  The  cost  of  these  punches  and  dies  was  small,  hnt 
the  manufacturing  cost  would  come  high  if  used  to  produce 
large  quantities. 

As  enough  of  laminations  were  wanted  to  warrant  a  more 
expensive  punch  and  die,  and  the  manufacturing  had  to  be 
cheapened,  the  design  shown  in  Figs.  2  and  3  was  adopted. 
These  cuts  need  no  further  explanation  as  to  the  operation  of 
the  tool.  It  is  readily  seen  that  a  complete  lamination  is 
obtained  at  each  stroke  of  the  press.  A  special  milling  cutter 
was  made  to  mill  the  punches.  Fig.  4  illustrates  the  method 
of  milling  the  punches  as  well  as  the  broach  for  sizing  the 
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the  rates  that  employers  and  others  pay.  Men  who  work 
w'ithin  walls,  whether  blacksmiths,  machinists,  school  teachers 
or  molders,  are  known  to  be  particularly  prone  to  spend 
money  foolishly.  Knowing  this,  the  industrial  insurance  men 
say  they  see  no  reason  why  they  should  not  bid  for  it,  and  bid 
they  do,  and  successfully.  This  agent  gave  me  some  figures 
from  a  report  of  the  Massachusetts  Insurance  Commission 
showing  that  at  the  end  of  1905  there  were  over  a  million  of 
these  policies  in  force  in  that  state  and  nearly  seventeen  mil 
lions  in  the  whole  country. 

Since  I  grant  that  life  insurance  is  a  desirable  thing  in  any 
family,  wherein  is  this  friend  of  mine  harmful?  The  trouble 
is  right  here,  to  cite  freely  from  this  same  report.  In  the 
last  fifteen  years  these  companies  have  collected,  in  Massa- 
chusetts alone.  $61,000,000.  They  have  paid  back  in  death 
claims,  etc.,  only  .$21,000,000,  and  have  left  in  their  treasuries 
available  for  the  settling  ol 
claims  only  $10,000,000.  The 
other  $30,000,000  are  goue.  Add 
to  this  the  interest  which  this 
money  would  have  accumulated 
at  savings  bank  rates,  and  if 
amounts  to  the  tidy  sum  oi 
$49,000,000  transferred  from  the 
pockets  of  wage  earners  to  the 
pockets  of  stockholders  and 
agents,  for  that  is  where  most 
of  it  has  gone.  Nobody  has 
greater  need  of  good  life  insur- 
ance than  the  man  whose  in- 
come is  at  best  but  little  more 
than  his  needful  expenses,  and 
no  one  needs  it  more  at  a 
low  cost.  Now,  the  real  cost 
of  life  insurance  is  a  certain 
thing.  Life  insurance  is  a 
scheme  by   which   a   large  num- 


Fig.  2.    Punch  for  Manufacturiner  Laminations. 


A     /5^ 


Fig.  3.    Die  used  with  Punch  in  Fig.  2. 


holes  in  the  die.  First  both  sides  are  milled  as  shown  at  x', 
leaving  a  key  at  both  sides  of  the  punch  or  broach.  Then 
one  of  the  keys  is  milled  off  as  shown  at  x.  A  small  section  is 
inserted  at  the  center  hole  of  the  die,  leaving  a  solid  key  in 
each  blank  instead  of  the  keyway  in  the  experimental  lamina, 
tion  shown  in  Fig.  5.  A.  C.  L. 


INDUSTRIAL  LIFE  INSURANCE  AND  THE 
WORKMAN. 
I  rode  in  the  cars  the  other  day  with  a  harmless-looking 
young  fellow,  whom  I  found  to  be  very  different  from  his 
looks,  and  against  whom  I  want  to  warn  your  readers.  He 
proved  to  be  a  life  insurance  agent.  Now,  to  me,  a  life  InsuF 
ance  agent  is  a  man  who  ought  to  be  shot  at  sight,  but  that  is 
only  a  personal  opinion  and  not  one  that  I  expect  to  see  fol- 
lowed out.  This  particular  chap  sells  or  places  industrial 
insurance.  The  way  I  happened  to  find  it  out  was  because 
after  we  had  begun  to  talk  he  owned  to  his  line  of  goods 
and  I  asked  him  why  he  had  not  tried  to  solicit  me.  Ke 
said:  "I  thought  by  the  looks  of  your  hands  that  you  couldn't 
earn  your  living  at  a  trade."  His  prey  is  the  hornv-handed 
workingman.  Since  the  majority  of  your  readers  come  under 
that  classification,  they  undoubtedly  know  what  industrial 
insurance  means;  all  the  more  because  in  Massachusetts  alonq 
at  this  time,  over  a  thousand  of  these  policies  are  being  issued 
every  working  day.  If  there  are  any  who  do  not  know,  I  will 
say  that  this  form  of  insurance  is  ordinary  life  insurance  in 
homeopathic  doses,  with  premiums  so  small  as  to  be  "easy"  to 
pay,  and  coming  so  often  as  to  amount  to  practically  doub> 


her  of  persons  pool  their  savings  during  their  lives,  and 
the  family  of  each  member  of  the  pool  draws  out  that 
member's  share  when  he  dies.  Since  a  certain  percent- 
age of  all  the  people  die  at  certain  ages,  it  is  compara- 
tively simple  to  compute  each  dying  member's  share,  if  it  is 
known  beforehand  what  interest  can  be  obtained  on  the 
money  which  is  in  the  pool.  If  these  pools  were  purely 
voluntary,  that  is,  if  they  were  formed  by  the  men  concerned, 
themselves,  and  managed  by  themselves  without  their  receiv. 
ing  salaries,  then  the  cost  of  Insurance  would  be  low,  very 
low,  even  as  compared  with  the  rates  charged  on  large  poli- 
cies, and  if  the  money  in  the  pool  were  placed  where  it  was 
safe  at  low  rates  of  interest,  it  would  be  good  life  insur- 
ance. But  a  man  or  men  who  conduct  such  a  pool  want  all 
there  is  in  it  for  themselves,  so  they  charge  a  high  rate  for 
their  services.  Then,  again,  men  do  not  form  these  pools 
voluntarily,  so  agents  have  to  be  paid  to  bring  them  in.  The 
result  is  that  life  insurance  costs  the  insured  all  that  the 
traffic  will  bear,  which  means  more  to  the  workingman  than 
to  anyone  else,  just  because  he  is  not  well  enough  posted  to 
see  that  he  is  being  mulcted.  A  man  insured  by  an  mdustrial 
company  pays  about  twice  what  a  man  in  a  good  mutual  or 
stock  company  pays  on  a  thousand-dollar  policy,  and  he,  in 
turn,  pays  nearly  twice  the  actual  cost  of  his  insurance.  Id 
these  industrial  companies  the  expense  of  conducting  the 
business  is  about  40  per  cent  of  the  money  handled,  while  the 
savings  banks  do  their  work  on  1%  per  cent  of  the  money 
they  handle,  including  taxes,  which  the  insurance  people  usu- 
ally manage  to  avoid.     After  seeing  how  badly  off  the  work- 
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ingman  who  takes  out  this  form  of  insurance  is,  If  everything 
goes  well,  notice  that  in  one-third  of  all  cases  the  policies  are 
allowed  to  lapse  within  three  months  and,  in  two-thirds 
within  three  years.     These  men  simply  pay  and  lose  it  all, 

Then,  again,  the  comparison  is  even  less  favorable  to  the 
workingman,  because  most  of  these  companies  do  not  pay  the 
full  face  of  the  policy  if  death  occurs  before  a  certain  time 
elapses,  and  as  a  good  part  of  the  policies  are  allowed  to 
lapse  before  that  time,  it  will  appear  that  the  large  majority 
of  the  policies  issued  are  either  never  settled  at  all  or  else 
settled  at  a  discount  from  their  face  value.  As  an  illustration, 
che  Massachusetts  report  cites  the  fact  that  in  1905  the 
Columbian  National  Life  Insurance  Co.  paid  only  699  policies, 
either  in  full  or  in  part,  while  79,677  policies  lapsed.  Now, 
what  does  the  lapsing  of  a  policy  mean?  To  the  uninitiated  it 
■would  seem  to  mean  that  the  company  got  some  money  very 
easily,  as  the  policy-holder  never  sees  it  again.  But  the 
company  says  no,  as  it  takes  three  years  or  more  to  collect 
money  enough  to  pay  the  e.xpense  of  starting  the  policy. 
They  pay  the  agent  ten  or  twenty  premiums  commission  when 
he  gets  the  first  one,  so  they  must  naturally  lose  on  most  of 
these  lapsed  premiums,  and  yet  they  all  find  their  stock 
quoted  way  above  par.  My  friend  of  the  car  put  a  new  light 
on  this  point.  He  said:  "They  pay  us  a  good  commission,  that 
is  true,  and  they  pay  us  a  commission  for  collecting  every 
premium,  but  we  have  to  be  responsible  for  the  premiums  on 
the  policies  that  we  solicit.  That  is,  if  you  take  out  a  policy 
with  me  and  you  carry  it  along  for  three  or  four  months  I 
get  $2  for  soliciting  it,  if  it  is  a  teu-cents-a-week  policy,  and 
1  get  two  cents  a  week  for  collecting,  but  it  at  the  end  of  three 
or  four  months  you  stop  paying,  then  I  have  to  pay  it  or  drop 
my  job;  that  is,  I  am  eight  cents  a  week  out  till  the  company 
has  got  back  all  the  actual,  and  some  imaginary,  cost  of  getting 
your  policy."  By  this  means  the  companies  appear  to  pay 
good  commission,  and  yet  really  they  protect  themselves  by 
shifting  the  responsibility  for  collections  on  their  agents.  To 
the  agent  the  all-important  thing  is  to  get  new  business.  If 
he  is  carrying  my  policy  along  at  a  loss  of  eight  cents  a  week, 
if  he  can  solicit  Tom  or  Dick  for  a  ten-cent  policy,  he  makes 
his  $2  on  the  spot  and  he  uses  it  to  carry  my  policy  along  for 
twenty-five  weeks. 

Then  look  at  the  way  these  policies  are  solicited.  You  are 
struggling  along,  never  really  getting  much  ahead.  You  have 
a  wife  and  babies.  The  agent  comes  to  see  you;  he  gets  you 
to  get  your  wife  in  the  room,  which  is  your  fatal  mistake. 
Then  he  begins  to  draw  pictures  of  your  poor  wife  and  chil- 
dren left  without  even  the  money  to  bury  you  with,  cast 
adrift,  furniture  sold  to  pay  the  rent,  and  all  the  time  your 
wife  is  thinking  about  your  telling  her  of  the  chap  that  was 
caught  on  a  shaft  a  few  days  ago  and  whirled  around  and 
picked  up  for  dead  or  worse.  Before  he  leaves,  you  have 
taken  a  policy  that  will  cost  you  a  dollar  a  week.  Before  long 
you  begin  to  feel  that  you  must  let  one  week  go  by;  there  is 
the  new  suit  of  clothes,  and  the  piano,  and  the  kitchen  stove, 
and  any  number  of  other  things  all  drawing  a  dollar  a  week. 
These  other  things  are  tangible;  if  you  don't  pay  the  install- 
ments, the  furniture  van  will  back  up,  but  when  your  policy 
lapses  you  don't  perceive  any  change  in  your  condition.  What 
you  have  lost  is  intangible,  and  you  can  renew  it  later.  But 
every  time  you  renew,  your  policy  is  a  little  less  in  value  for 
the  same  premium,  so  part  of  your  money  is  gone,  anyway. 
"What  would  I  suggest?"  Why,  take  out  a  policy  just  as  your 
employer  would.  Make  it  a  thousand  dollars;  it  won't  cost 
you  any  more  than  five  or  six  hundred  will  with  the  indus- 
trials. Pay  your  premium  quarterly  if  you  want;  it  won't 
be  more  than  six  or  seven  dollars  at  a  time.  Give  your  wife 
half  a  dollar  every  pay  day  and  let  her  keep  the  policy  and 
keep  it  up.  She  is  the  Interested  party  and  she  will  do  it. 
Women  may  have  a  weakness  for  millinery,  but  they  don't 
travel  past  nearly  so  many  grog  shops  every  day  as  you  do, 
and  most  of  them  have  a  better  eye  to  the  future  than  men 
have.  If  you  cannot  afford  even  this,  take  out  a  term  policy; 
this  is  one  that  runs  only  for  a  limited  time,  say  seven  or  ten 
vfars.  The  rates  are  much  lower,  but  be  sure  you  get  what  is 
known  as  a  "convertible"  term  policy,  so  that  at  the  end  of 
the  term  you  may  take  out  a  new  policy,  in  any  form  which 
■vcu  may  wish,  without  a   new  examination.  Con  Wise. 


CONVERSION  OF  AN  OLD  PLANER  INTO  A 
MILLING  MACHINE. 

The  cuts.  Figs.  1  and  2,  show  an  old  obsolete  planer  which, 
having  been  in  operation  for  twenty-four  years,  was  recently 
converted  into  a  milling  machine  through  the  application  of  a 
No.   2   Farwell   milling  attachment.     I    have  frequently   seen 


Pig.  1.    Old  Planer  Converted  into  Milling  Macliine. 

heavy  slab  milling  machines  at  work  milling  the  two  outsides 
of  locomotive  shoes  and  wedges,  but  by  merely  drilling  a 
countersunk  hole  in  each  shoe  and  fastening  a  number  ol 
them  to  a  suitable  jig,  as  shown  in  Fig.  2,  several  of  them 
can  be  milled  on  the  inside  and  outside  at  the  same  time.  By 
using  this  milling  attachment  on  the  planer  we  can  do  as 
many  in  four  hours  as  we  formerly  did  on  the  planer  itself  in 
nine  hours.  It  takes,  on  an  average,  one  hour  to  grind  the 
cutters  in  every  twenty  hours  of  service.     Before  grinding  the 


Fig.  2.    Jig  used  for  Holding  a  Number  of  Shoes  and  Wedges. 

large  end  cutters,  as  soon  as  one  side  gets  dull,  I  change  them 
around  on  the  arbor  so  that  both  sides  get  an  opportunity  to 
be  at  work  before  resharpening  them.  This  way  of  finishing 
the  shoes  and  wedges  may  not  be  original,  but  I  have  not  as 
yet  seen  it  done  in  this  manner  in  any  of  the  shops  where  I 
have  been.  M.  H.  W. 


HOW  JOHNNY  SUCCEEDED  IN  GETTING  AN 
INCREASE  IN  WAGES. 

Johnny  had  been  waiting  for  nearly  a  week  to  catch  the 
boss  when  he  was  feeling  good-natured  to  "strike  him"  for 
more  pay.  One  morning  the  boss  came  around  feeling  in  the 
best  of  spirits,  and  Johnny  promptly  took  advantage  of  his 
opportunity.  "Let's  see,  how  many  times  have  I  given  you  a 
raise  during  the  past  year?" 

"Twice."  said  Johnny. 

"You  are  now  receiving  $2.50  per  day;  don't  you  think  that 
is  pretty  good  pay  for  a  boy  that  has  been  'out  of  his  time" 
only  a  year?" 

"No,  sir;  not  when  I  notice  that  you  pay  green  men  $3.50 
per  day,  and  after  they  spoil  the  job  you  discharge  them  and 
turn   the  job  over  to  me  to  make.     If  a  new  man  is  worth 
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$3.50  a  day  to  spoil  work,  I  surely  must  be  worth  $2.75  to 
satisfactorily  complete  the  job." 

"Those  men  you  speak  of  hired  out  as  first-class  men;  they 
lied  to  me  and  were  promptly  discharged,  and  I  fail  to  see 
wherein  their  inefficiency  has  anything  to  do  with  your  claim 
for  more  pay.  What  you  need  is  more  experience,  and  then 
more  pay  will  be  forthcoming." 

Said  Johnny:  "My  argument  is,  that  it  is  not  experience 
that  counts  so  much  as  one's  ability,  for  in  this  particular 
case  these  men  have  certainly  worked  at  the  business  longer 
than  I,  but  were  unable  to  do  the  class  of  work  that  I  am 
doing.  For  instance,"  continued  Johnny,  "suppose  that  the 
very  best  tool-maker  in  the  United  States  should  come  along 
here  and  hire  out  for  $2.50  per  day  claiming  that  he  had  not 
been  at  the  business  very  long,  how  long  would  he  be  obliged 
to  work  here  to  receive  $3.50  per  day?  How  often  would  you 
raise  him — every  six  months,  as  you  do  me?" 

"If  he  was  worth  more  money  I  should  promptly  give  it  to 
him." 

"Well,  cutting  out  this  'experience'  part  of  It  and  talking 
from  the  standpoint  of  a  man's  worth,  don't  you  think  that  I 
am  worth  $2.75  per  day?" 

"Well.  I  guess  you  are,  Johnny.  I'll  start  you  next  week 
at  $2.75.  "  S.  E.  F. 


THE  POSITION  OF  THE  CHECK  NUT. 
A  mistake  which  is  often  made  in  machine  design  and 
building,  and  which  sometimes  can  be  found  even  in  our  best 
and  most  reliable  engineering  hand  books,  is  to  put  the  check 
nut  used  for  the  securing  of  an  ordinary  nut  on  the  top, 
instead  of  at  the  bottom,  of  the  regular  nut.  A  little  consid- 
eration in  regard  to  the  intensity  and  directions  of  the  forces 
acting  on  the  two  nuts  will  very  plainly  show  that  the  right 
place  of  the  check  nut  is  under  the  ordinary  nut. 


MachiJMrg,K.T. 


Pig.  1.    AcUon  of  Forces,  Single  Nut. 

In  common  practice  the  check  nut  is  given  a  height  equal 
to  half  the  height  of  the  ordinary  nut,  which  latter  commonly 
has  a  height  equal  to  the  diameter  of  the  engaging  bolt.  Fig. 
1  illustrates  a  case  where  only  one  nut  is  being  used.  Con- 
sidering the  forces,  P  is  a  force  due  to  the  tightness  with 
which  the  nut  has  been  screwed  into  place,  and  is  acting  on 
the  lower  surface  of  the  nut,  and  directed  upward.  P,  is  a 
force  due  to  same  cause,  acting  from  the  threads  of  the  screw 
on  the  threads  of  the  nut,  and  directed  downward,  making  a 
right  angle  with  the  surface  of  the  thread.  This  force  P,  can 
be  divided  up  into  two  components — one,  Pj,  directed  down- 
ward, parallel  with  the  center-line  of  the  screw,  and  one  P,  at 
right  angles  to  the  same.  The  force  P3  is  equal  to  and  directly 
opposite  P.  Both  are  acting  on  the  same  piece,  and  they  are, 
therefore,  in  equilibrium.    The  force  P-  is  in  equilibrium  with 


the  internal  stresses  in  the  nut.  As  will  be  seen  in  Fig.  1, 
only  the  upper  surfaces  of  the  threads  of  the  nut  are  bearing 
against  those  of  the  screw,  a  slight  play  being  left  between 
the  other  thread  surfaces.  This  play  is  due  to  the  fact  that 
neither  the  screw  nor  the  nut  ever  can  be  made  absolutely 
exact,  and  the  play  is,  in  fact,  necessary  in  order  to  enable 
the  nut  to  be  screwed  on. 

The  case  where  a  check  nut  is  used  for  the  purpose  of 
securing  the  ordinary  nut  is  illustrated  in  Fig.  2.  The  forces 
acting  on  the  upper  nut  will  be  equal,  both  in  regard  to 
intensity  and  direction,  to  those  in  the  case  of  where  only  one 
nut  is  employed.  Considering  the  lower  nut,  we  have,  acting 
on  this,  the  force  P.  due  to  the  pressure  of  the  upper  nut  and 
directed    downward,    and    the    force    p,    due    to    the    pressure 
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from  below,  and  directed  upward.  These  two  forces  to- 
gether give  a  resultant  equal  to  P — p,  directed  downward, 
which  is  in  equilibrium  with  the  force  Pa,  the  vertical  com- 
ponent of  the  force  p,.  This  represents  the  pressure  from 
the  upper  surface  of  the  thread  of  the  screw  on  the  lower  sur- 
face of  the  thread  of  the  nut.  The  other  forces  shown  in  Fig. 
2,  their  directions  and  relative  relationships,  can  easily  be 
seen  from  the  diagrams. 

It  is  plain  that  the  pressure  on  the  threads  of  the  lower 
nut  is  directed  upward.  Therefore,  the  threads  of  the  upper 
nut  have  to  take  the  pressure  from  the  body  A,  that  is,  all 
the  pressure  caused  by  tightening  the  nut,  and,  in  addition, 
all  the  pressure  on  the  threads  of  the  lower  nut.  The  pressure 
on  the  threads  of  the  lower  nut  is  very  small  compared  with 
that  of  the  upper  nut,  a  fact  which  proves  beyond  doubt  that 
the  upper  nut  should  be  stronger  than  the  lower  one. 

High  Bridge,  N.  J.  Oskar  Kylin. 


METHOD  OF  ANNEALING  NOVO  STEEL. 

A  great  many  times  a  machinist  wants  to  use  a  piece  of 
Novo  steel  for  some  special  job,  but,  not  having  a  piece  that  is 
soft  enough  to  work,  he  uses  carbon  steel  instead,  generally 
because  he  does  not  know  how  to  anneal  high-speed  steel,  and 
imagines  that  an  elaborate  heating  system  must  be  used.  I 
have  met  dozens  of  blacksmiths,  tool-dressers,  and  machinists 
who  declared  that  the  thing  was  impossible,  but  who  quickly 
changed  front  when  showed  how.     Not  long  ago,  a  writer  in 
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one  of  the  prominent  mechanical  journals,  who  said  he  had 
done  nothing  but  worked  with  steel  all  his  life,  described  his 
process  for  annealing  Xovo  steel.  He  packed  it  in  a  tube  or 
iron  box  in  ashes,  clay  or  charcoal,  put  it  in  the  furnace, 
and  kept  it  at  SOO  degrees  F.  for  five  hours,  then  at  900 
degrees  F.  for  seven  hours,  and  then  he  let  the  fire  go  out, 
and  removed  his  sleel  from  the  furnace  twelve  hours  later. 

This  m.ethod  seems  rather  inconvenient,  however,  and  the 
writer  would  propose  the  following:  If  you  have  a  piece  of 
Novo  steel  that  you  want  to  soften  so  that  you  can  drill,  file 
or  tap  it,  get  a  barrel  of  old  slacked  lime  and  a  piece  of  pipe, 
threaded  on  both  ends.  Get  a  pipe  large  enough  to  allow  the 
steel  plenty  of  room.  Put  a  cap  on  one  end  and  put  in  about 
an  inch  of  lime  at  the  bottom,  drop  in  the  steel  and  pack 
lime  around  it.  keeping  the  steel  in  the  middle  of  the  pipe, 
and  fill  the  other  cap  with  lime  and  screw  on.  It  will  be  well 
to  explain  here  that  the  whole  secret  of  annealing  this  or  any 
other  steel  is  to  keep  it  from  coming  in  contact  with  the  air 
and  thereby  chilling  while  in  the  process  of  cooling. 

Next  put  the  pipe  and  contents  into  the  fire,  and  heat  slowly 
and  evenly  to  a  white  heat,  then  take  out  the  pipe  and  bury 
it  quickly  in  the  middle  of  your  barrel  of  lime  and  leave  it 
twelve  or  fourteen  hours.  For  ordinary  sized  pieces  the  time 
taken  to  heat  will  not  be  over  twenty  minutes,  and  if  you 
have  a  good-sized  forge  it  will  be  considerably  less.  Be  sure 
the  steel  is  heated  through  before  taking  it  from  the  fire.  I 
have  annealed  hundreds  of  small  pieces  of  Novo  steel  in  this 
way,  and  have  never  yet  met  with  a  failure.  E.  Viall. 

Decatur.  111. 


SOME  TYPES  OF  SAW  ARBORS. 
In  manufacturing,  as  well  as  in  the  ordinary  machine  shop, 
the  types  of  saw  arbors  shown  in  the  cut  are  used  to  a  great 
extent  on  account  of  the  small  space  required  outside  of  the 
saw,  a  screw  being  used  in  place  of  the  regular  nut.  The  ques- 
tion has  come  up  a  number  of  times  as  to  which  of  the  de- 


Types  of  Saw  Arbors. 

signs  shown  in  the  sketch  is  the  best.  The  sketch  shows 
four  of  the  common  designs,  and  the  writer  has  seen  prefer- 
ence given  to  different  ones  by  different  shops,  and  would  like 
to  have  the  opinion  of  the  readers  of  AUchixert  as  to  which 
is  the  best  design. 

Fig.  1  shows  the  old,  common,  soft  arbor,  which  still  holds 
its  own  in  many  places.  Fig.  2  shows  one  that  will  bear  con- 
sideration, the  hard  bushing  giving  it  an  advantage  over  the 
one  in  Fig.  1.  This  arbor  is  also  soft  and  can  be  trued 
up  at  any  time.  This  is  another  good  point  in  its  favor. 
The  arbor  shown  in  Fig.  3  was  a  favorite  with  an  old  boss  of 
mine,  and  he  had  many  reasons,  the  principal  one  being  that 
the  arbor  could  be  used  for  a  thicker  saw  without  extra 
washers  and  still  hold  its  principle,  that  of  having  the  saw  at 
the  extreme  end  of  the  arbor.  This  is  the  only  advantage  I 
can  see  over  the  one  in  Fig.  2.  The  arbor  in  Fig.  4  is  of  the 
same  general  type  as  the  one  in  Fig.  3,  but  has  an  additional 
advantage:  the  arbor  can  be  used  with  a  saw  of  another  size 
hole  by  simply  changing  the  screw.  Artede. 


SIMPLE  SOLUTION  OP  HOPPER  PROBLEM. 

In  the  "How  and  Why"  colunms  of  the  May  issue  of  Ma- 
chinery formulas  were  given  for  computing  the  angle  between 
the   slope  sheets   of   a  hopper,   the   pitch   of   the   sides   being 


known.  These  formulas  are  unhandy  for  use  and,  as  a  much 
more  simple  expression  can  be  obtained  without  the  use  of 
more  complex  mathematics,   I   suggest  the  following: 

A  H  and  A  K  are  slope  sheets  of  a  rectangular  hopper  and 
intersect  in  j1  B.     B  G  is  a  perpendicular  to  E  A  F.  the  plane, 
of  the  top  of  the  hopper.     C  B  and  D  B  are  respectively  per- 
pendicular to  the  edges  A  E  and  A  F. 

/.  G  B  C  =  a  and  Z  G  B  D  =  /3,  a  and  p  being  tha  angles 
which  the  sides  make  with  the  vertical.  E  B  and  F  B  are 
each  perpendicular  to  A  B.  hence  /_  E  B  F  is  the  angle  be- 
tween the  sides  A  H  and  A  E. 

According  to  principles  of  elementary  trigonometry. 


cosE  BJ- 


EB 


F.B 


E  F 


2E  H  X  FB 


n) 


Fig.  1. 

But  since  E  A  F.  A  B  E  and  A  D  F  are  right  angles 

E^  =  E^'  +  fa' 
and 

W£  +  F~B-  Wf-  E~B-~Wa  -^  FA'"-  Fa'=  -  2  Ali  (2) 
In  the  right  triangle  E  B  A 

E  B  =  A  B  tan  E  A  B. 
We  can  see  that 

C  B       C  B        b  Gseca 

tSiuE  A  B  =  tanC  A  B  = = =  — 

A  C       OG       B  GtSiap 
sec  o 

hence  E  B  =  A  B  X  (3) 

tan^ 
sec  /3 

and  similarly  F  B  =  ABx  (4) 

tan  a 
From    (1),   (2),   (3)   and   (4)   we  easily  get 
tan  a  tan  ^ 

cos  E  B  F  = =  —  sin  o  sin  ^  (5) 

sec  o  sec  /3 
In  the  usual  construction  of  hoppers,  each  side  will  slope 
outward,  sin  a  and  sin  ^S  will  have  like  signs  and  cos  E  B  F 
will  be  negative,   indicating  that  the  angle  is  greater  than  a 
right   angle. 


I 
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degrees 


To  illustrate  the  use  of  formula 
and  /3  =  50  degrees. 

Then — sin  a  sin  p  =  — sin  27  degrees  X  sin  50  degrees  = 
— 0.4540  X  0.7660  =  — 0.347S.  the  cosine  of  liO  degrees  21 
minutes.  The  required  angle  is,  therefore,  110  degrees  21 
minutes.  The  result  may  be  obtained  very  easily  by  the  fol- 
lowing graphical  method: 

In  Fig.  2  the  semicircle  B  C  A  may  be  drawn  to  any  radius. 
C  0  is  perpendicular  to  the  diameter  B  A.  Make  /_  D  O  C^=^ 
o.  and  z  E  O  C  =  p.  Project  E  to  F  on  A  B.  With  radius 
0  F  describe  an  arc  about  0.  cutting  0  D  in  G.  Project  G  to 
H  on  semicircle.  Join  H  and  0:  then  fl'  0  B  is  the  angle  re- 
quired. M.  D.  G. 
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PIN  HOLE  DRILLING  JIG. 

The  cut  herewith  shows  a  jig  for  drilling  pin  holes  in  studs. 
This  device  will  handle  a  variety  of  such  work  with  great 
rapidity.  The  drill  bushing  A  can  be  removed  and  bushings 
with  different  size  holes  inserted.  The  bushing  holder  B  can 
be  raised  or  lowered  to  suit  different  diameters  of  work.  The 
V  block  C  is  fixed,  while  block  D  is  adjustable  by  means  of 
the  screw  E  for  different  lengths  of  studs.     By  fastening  a 
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Pin  Hole  DrUUng  Jler. 

strap  to  the  device  by  screw  F,  and  providing  this  strap  with 
an  adjusting  screw  in  line  with  the  Vs.  studs  can  be  gaged 
from  the  end  instead  of  from  the  shoulder.  The  manner  in 
which  this  jig  is  used  lends  Itself  well  to  a  variety  of  work  of 
all  descriptions.  Paul  W.  Abbott. 

Lowell,  Mass. 


BLUE-PRINT  RECORD  CARD. 

A  firm  whose  line  of  work  is  such  that  improvements  and 
changes  of  designs  and  details  are  constantly  being  made,  as 
is  the  case  in  the  automobile  business  of  to-day,  must  by 
necessity  devise  some  system  of  properly  keeping  track  of  the 
blue-prints  in  the  factory.  In  an  establishment  where  there 
are  several  hundred  prints  in  twenty  to  twenty-five  different 
departments,  it  is  very  necessary  that  there  be  some  good  sys- 
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Blue-print  Record  Card. 

tern  of  keeping  in  touch  with  every  blue-print,  in  order  that 
the  proper  ones  may  be  corrected  when  a  change  is  made. 

The  card  shown  in  the  cut  is  one  devised  by  myself,  and 
used  to  great  advantage  by  The  Garford  Co.,  to  keep  track  of 
all  blue-prints  issued  from  the  drafting  room.  Each  part  of 
our  machines  is  detailed  on  a  separate  standard  sheet,  and 
mounted  on  pressboard  for  the  shop.  Each  department  has 
also  a  complete  book  of  blue-prints  for  each  type  of  automo- 


bile. When  a  change  is  made  on  a  drawing,  a  new  blue-print 
is  made  to  supersede  each  blue-print  in  the  factory.  On 
issuing  a  blue-print  from  the  drafting  room,  a  card  like  the 
one  here  shown  is  filled  out.  The  name  of  the  piece  is  entered 
in  the  place  marked  "Name."  Blue-print  number  and  drawer 
number  (which  is  the  drawer  where  the  tracing  is  filed)  are 
placed  on  with  a  stamp  in  their  proper  places.  In  the  column 
marked  "Delivered"  the  date  is  entered,  and  the  department 
number  placed  in  the  column  marked  "Dep't."  Under  the 
heading  "Condition,"  the  mounting  and  kind  of  the  blue-print 
is  noted,  either  mounted  or  unmounted,  machine,  drop-forge 
or  pattern  drawing.  For  this,  a  rubber  stamp  is  used.  When 
a  change  is  made  in  the  tracing,  by  looking  on  the  proper 
card,  it  is  readily  seen  where  the  blue-prints  are,  and  which 
ones  are  to  be  changed.  In  the  columns  "Changed,"  the  date 
when  the  new  blue-print  is  delivered  and  the  old  one  is 
returned,  is  noted.  If  for  any  reason  it  is  not  necessary  to 
change  the  blue-print  in  some  departments,  a  check  or  some 
other  mark  is  placed  in  the  space  instead  of  the  date,  and  a 
similar  check  or  mark  placed  on  the  back,  and  the  reason 
noted.  If,  for  instance,  the  piece  was  a  casting  and  some 
drilled  hole  is  changed  from  one-quarter  inch  to  three-eighths 
inch,  it  would  not  be  necessary  to  change  the  blue-print  in 
the  pattern  shop.  Each  department  has  its  own  blue-prints 
and  they  are  never  delivered  from  one  department  to  another 
without  first  going  through  the  drawing  room.  When  the 
department  is  through  with  the  blue-print,  it  is  returned  to 
the  drawing  room,  and  the  date  entered  in  the  column  marked 
"Returned."  The  above  system  works  to  good  advantage,  and 
may  be  of  value  to  others.  A.  B.  Hovfk. 

Elyria,  O. 


GRINDING  GEAR-CUTTER  TEETH  TO  LENGTH. 

Referring  to  the  July  issue  of  Machinery,  I  note  the  article 
"Importance  of  Grinding  Gear-Cutter  Teeth  Radially."  I  am 
a  little  surprised  that  the  same  article  did  not  call  attention 
to  another  feature  which  is  as  important  as  the  one  brought 
forth,  being  that  when  the  teeth  are  ground  back  from  the 
base,  all  teeth  should  be  ground  an  equal  distance.  Otherwise, 
those  teeth  which  are  ground  the  least  will  have  to  do  all  the 
cutting.  F.  H.  Stlllmax, 

New  York.  Watson,  Stillman  Co. 

[A  simple  method  that  is  commonly  used  in  grinding  cut- 
ters to  insure  that  all  the  teeth  shall  do  an  equal  share  of 
the  work  is  to  grind  only  those  teeth  that  are  most  dulled 
on  the  points.  These  are  the  teeth  that  have  been  doing  the 
greatest  amount  of  work,  and  should  be  sharpened  more  than 
those  that  are  not  dulled.  After  careless  grinding  it  will  be 
found  that  some  teeth  have  done  little  or  no  work  at  all. 
These  teeth,  of  course,  should  not  be  touched  in  regrinding. 
In  this  manner  the  requirement  mentioned  by  Mr.  Stillman 
may  be  very  easily  met  in  grinding  gear  cutters. — Euitok.] 


Two  of  the  most  notable  and.  perhaps,  the  handsomest  sky- 
scraper structures  in  lower  New  York  are  the  Trinity  Build- 
ing with  its  new  annex  and  the  Realty  Building  adjoining, 
both  being  of  the  same  Gothic  style  of  architecture.  The 
Trinity  Building  was  built  three  years  ago  on  a  very  narrow 
plot  of  ground  adjoining  Trinity  churchyard,  and  its  general 
style  is  in  keeping  with  the  venerable  Trinity  Church.  Then 
in  adjoining  plot  of  ground,  north,  was  acquired,  and  the  loca- 
tion of  the  narrow  Thames  St.  was  shifted  northward  a  short 
distance  to  permit  of  the  building  of  an  annex  to  the  Trinity 
Building.  This  change  reduced  the  size  of  the  Realty  Build- 
ing lot  to  approximately  the  same  width,  so  that  both  build- 
ings are  of  about  the  same  size.  The  Trinity  Annex  and  the 
Realty  Building  were  erected  in  record  time.  The  first  steel 
columns  were  set  September  15,  1906,  and  both  structures 
were  opened  May  1.  Both  structures  are  21  stories  high,  and 
they  represent  a  total  investment  of  about  $15,000,000.  Per- 
haps there  is  no  spot  in  New  York  where  the  impressiveness 
of  these  great  modern  office  structures  of  lower  New  York  can 
be  realized  so  well  as  on  Trinity  Place,  looking  up  through 
the  narrow  canyon-like  streets  separating  the  new  buildings 
and  the  adjacent  buildings  on  the  north. 


702 


MACHINERY. 


August,  1907. 


SHOP  KINKS. 


A  DEPARTMENT   OF  PRACTICAL    IDEAS   FOR  THE  SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are   soUcited  for 

this  column.    'Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

TO  SHARPEN  LEAD  PENCILS. 

The  rotary  pencil  sharpeners  are  a  boon  to  the  pencil 
manufacturers,  especially  where  hard  pencils  are  used.  The 
pencil  supply  in  a  certain  drafting  room,  which  was  usually 
ordered  every  six  months,  was  exhausted  In  less  than  four 
months  since  one  of  the  standard  ordinary  pencil  sharpeners 
had  been  installed.  The  best  and  quickest  method  for  point- 
ing a  pencil  is  to  lay  a  half-inch  carpenter's  chisel  down  on 
the  drawing  board  with  the  bevel  on  the  lower  side  and  the 
edge  away  from  the  body.  Then  draw  the  pencil  across  the 
edge  of  the  chisel  toward  the  body  and  at  an  angle  of  about 
15  degrees  to  the  board.  The  results  obtained  are  very  satis- 
factorv.  E.  A.  Pritchakd. 

Champaign,  111. 

FACING  WORK  ON  CENTERS. 
The  common  method  of  facing  work  between  lathe  centers 
consists  in  slightly  unscrewing  the  tail-spindle  to  allow  the 
side  tool  to  approach  the  center  of  the  work.  This  is  a  very 
bungling  method,  and  often  causes  botched  work;  but  it  must 
be  quite  general,  for  the  writer  has  known  it  to  be  used  in 


construction  could  be  obtained  by  forming  heads  on  the  rivets, 
and  having  button-hole  slots  in  the  scale.  If  it  is  desired  to 
adopt  the  scale  for  half-size  work,  number  each  lo  inch  con- 
secutively as  full  inches.  For  quarter  size,  each  14  inch 
should  be  consecutively  numbered  with  whole  numbers. 

Applied  as  shown,  on  the  1-32  inch  side  each  graduation 
reads  as  1-16  inch.  The  appliance  shown  serves  the  purpose 
nicely,  but  it  is  rather  unfortunate  that,  in  the  present  day 
of  advancement  one  is  obliged  to  contrive  a  makeshift.    There 


different  sections  of  the  United  States,  and  it  is  given  as  the 
proper  method  in  one  of  the  most  progressive  works  on  shop 
practice.  A  better  way  is  illustrated  herewith.  It  will,  of 
course,  be  understood  that  the  object  of  unscrewing  the  tail- 
spindle  is  to  allow  the  point  of  the  tool  to  cut  away  the 
slight  tit  or  ridge  that  is  sometimes  left  at  the  center  of  a 
shaft;  but  if  the  side  tool  be  ground  to  about  4.5  degrees,  as 
shown  in  the  cut,  there  will  be  no  trouble  in  facing  the  end 
of  the  work  quite  flat,  without  slackening  the  tail-spindle. 
As  an  instructor  in  shop  practice,  the  writer  has  always  fol- 
lowed the  method  here  advocated.  W.  S.  Leox.\rd. 
Atlanta,  Ga. 

DRIFT  FOR  BABBITTED  BOX. 
Did  you  ever  have  a  'hurry  up"  job  babbitting  a  solid  box, 

and  have  to  spend  three-quarters  of  the  time  scraping  the  box 
out  for  a  running  fit?  One 
way  to  overcome  this  is  to 
take  a  short  piece  of  shaft- 
ing, and  with  a  light  ham- 
mer upset  one  end  so  that 
it  becomes  about  one-hun- 
dredth of  an  inch  larger  in 
diameter.  File  or  grind 
the  sharp  corner  from  the 
other    end.     This    makes    a 

handy  drift  which  can  be  driven  through  the  babbitted  box, 

expanding  the  babbitt  tight  in  position,  and  making  an  easy 

running  fit  for  the  shaft. 
Los  Angeles,  Cal. 


Stanley  Gould. 


ATTACHMENT  FOR  DRAFTSMAN'S  SCALE. 
The  cut  herewith  shows  a  very  simple  means  of  converting 
the  ordinary  draftsman's  scale,  graduated  to  1-16  and  1-32 
inch,  as  manufactured  by  Brown  &  Sharpe  Mfg.  Co.,  into  a 
scale  that  can  be  used  for  scaling  or  making  drawings  half 
size.  The  attachment  consists  of  a  narrow  brass  or  steel 
strip  with  four  or  more  pins  inserted  and  riveted  to  it.  These 
pins  fit  into  holes  which  are  drilled  in  the  scale.    A  still  better 


is  no  doubt  but  what  scales  of  the  design  shown,  graduated 
^4,  %  and  %  inch  to  the  inch,  would  find  a  sale  equal  to  the 
full  size  scale.  Winamac. 

[The  B.  &  S.  scale  mentioned  is  made  in  a  variety  of  grad- 
uations up  to  and  including  3  inches  =  1  foot. — Editor.] 


INEXPENSIVE  EXPANSION  TAP. 
The  expansion  tap  shown  in  the  accompanying  cut  may  not 
be  new  to  some  of  the  readers  of  JIachixeby,  but  it  is  one 
which  gives  the  best  of  satisfaction.  It  is  intended  for  the 
turret  lathe,  the  shank  fitting  in  the  hole  of  the  turret.  It 
is  expanded  by  means  of  a  taper  screw  having  a  taper  of  14 
inch  per  foot.  The  screw  shown  in  the  cut  is  provided  with 
a  square  head,  but  all  screws  smaller  than  ^-4  inch  are  slotted 
for  a  screw  driver.  The  holes  in  the  tap  are  tapped  straight 
with  ordinary  plug  hand  taps.  With  the  screws  tapered  and 
the  holes  straight,  it  is  evident  that  the  bearing  is  at  the 
outer  end  all  the  time,  and  the  tap  is  expanded  by  screwing 
in  the  screw.     It  will  be  noticed  that  the  flutes  are  not  mille'd 
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as  deep  as  in  a  regular  tap  of  the  same  size.  The  smallest 
expansion  tap  that  we  have  as  yet  made  on  this  principle  is 
9/16,  24  threads  per  inch.  These  taps  have  been  in  use  long 
enough  to  prove  that  they  are  better  than  ordinary  taps  when 
one  has  to  keep  the  threaded  holes  within  limits  of  0.001 
inch.  C.  L.  Vaserstrom. 

Detroit,  Mich. 

HOW  TO  CLEAN  YOUR  HANDS. 

Here  is  something  that  everybody  does  not  know  about.     A 

tinner  told  me  about   it   after  I  had  nearly  rubbed  the  skin 

off,  a  good  many  times,  trying  to  remove  soldering  acid  from 

my   hands.     Have   a    package   of   "Pearline"   handy,   and,   by 

using  a  small  amount,  all  traces  of  acid  can  be  very  easily 

removed,  leaving  the  skin  soft  and  clean.     It  will  clean  dirty, 

greasy  hands  when  nearly  everything  else  fails.     It  is  great 

tor  printers,  as  it  removes  ink  with  great  ease.     Have  a  nail 

brush  handy,  and  you  can,  in  a  few  minutes,  put  your  hands 

in  shape  to  attend  a  card  party,  even  after  the  dirtiest  kind 

of  a  job.  X-  Y.  Z. 

*     *     * 

In  a  reply  to  a  correspondent  who  asks  if  it  is  advisable  to 
use  soft  metal  punches  in  connection  with  hard  dies  in  press 
working  of  brass  to  produce  ornamental  designs.  Copper  and 
Brass  states  that  soft  punches  are  used  extensively  In  drop 
presses  for  this  purpose.  They  are  cast  directly  in  the  dies, 
the  best  mixture  being  an  alloy  of  2  parts  lead  and  1  part  tin. 
The  punch  retains  its  shape  under  a  quick  powerful  blow  by 
reason  of  the  momentum  of  the  particles,  each  of  which  tends 
to  force  the  sheet  metal  ahead  of  it  so  as  to  perfectly  fill 
the  die. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOE  USEFUL  MIXTURES. 
This  page  is  intended  to  be  used  only  for  the  publication  of  such  shop  re- 
ceipts as  the  contributors  Icnow  from  experience  to  be  practicable.  Receipts 
are  solicited  on  the  condition  that  the  contributors  personally  Icnow  that  they 
are  reliable.  The  fact  that  a  receipt  is  old  and  supposedly  \Fell-laio^vn  does  not 
bar  it,  provided  it  has  not  already  appeared  here. 

With  this  issue  the  department  of  shop  receipts  and  formu- 
las is  discontinued  as  a  regular  monthly  feature.  During 
the  past  two  years  nearly  400  receipts  have  been  printed, 
many  of  them  old  and  well-known,  and  others  never  before 
made  public.  That  the  department  has  been  a  popular  and 
valuable  one  we  are  well  assured  by  the  many  commendatory 
letters  received  and  by  the  demand  for  the  little  booklet  con- 
taining reprints  of  150  of  the  most  used  receipts.  This  book- 
let will  be  revised  soon  and  doubled  in  size. — Editor. 


375      SILICATE  OF  SODA  CEMENT  FOR  GRINDER  DISKS. 

We  use  silicate  of  soda  (liquid  glass)  for  fastening  emery 
disks  to  a  disk  grinder,  and  think  it  is  the  best  cement  we 
ever  tried.  It  requires  no  haste  in  applying,  and  the  hotter 
the  disk  gets,  the  tighter  It  sticks.  H.  G.  Herrick. 

Syracuse,  N.  Y. 


376.    TO  CUT  OFF  GLASS  TUBES. 

Saturate  a  cotton  string  in  kerosene,  wrap  it  around  the 
glass  tube  where  you  wish  to  have  it  cut,  set  fire  to  the  string, 
and  when  all  parts  are  ablaze,  plunge  the  glass  in  a  pail  of 
water.  Give  the  top  of  the  glass  a  light  blow  with  a  stick, 
and  there  will  be  an  even  break  all  around. 

Detroit,   Mich.  Chakles   Sherman. 


377.  TO  GLUE  ASBESTOS  OB  OTHER  FABRIC  TO  IRON. 
One  of  the  most  reliable  cements  or  glues  to  use  for  attach- 
ing asbestos  or  any  other  fabric  to  iron  is  silicate  of  soda.  It 
is  successfully  used  for  attaching  emery  paper  disks  to  disk 
grinders.  It  is  particularly  useful  for  attaching  asbestos  to 
furnace  pipes,  because  it  stands  heat  well,  and  for  this  reason 
silicate  of  soda  is  an  all-around  cement  of  much  value. 

M.  E.  Canek. 


378.  TO  JAPAN  CASTINGS. 
Clean  the  castings  well  and  paint  them  with  pure  boiled 
linseed  oil.  When  the  oil  has  dried,  bake  the  castings  in  an 
oven  at  such  a  temperature  as  will  turn  the  linseed  oil  black, 
japanning,  and  then  the  glossy  black  surface  will  show  to  good 
results  the  castings  should  be  carefully  smoothed  off  before 
japanning  and  then  the  glossy  black  surface  will  show  to  good 
advantage.  A  better  mi.xture  is  asphaltum,  1  ounce;  boiled 
linseed  oil,  1  quart;  and  burnt  umber,  2  ounces,  thinned  with 
turpentine.  M.  E.  Canek. 


379.    SILVER  SOLDER  FOR  BRAZING. 

Much  difficulty  arises  in  the  use  of  brazing  solder.  The  best 
alloy  to  use  in  brazing  is  the  common  silver  solder.  It  has 
the  advantages  of  a  low  melting  point  and  toughness,  which  are 
not  found  to  such  a  high  degree  in  common  brazing  brasses 
composed  of  copper  and  zinc.  The  melting  point  of  silver 
being  lower  than  that  of  copper,  and  as  it  does  not  oxidize 
when  heated,  it  is  admirably  adapted  for  use  in  brazing  solder. 
The  proper  mixture  for  the  solder  consists  of  two  parts  fine 
silver  filings  and  one  part  fine  brass,  which  latter  consists  of 
2  parts  copper  and  1  part  zinc.  T.  E.  O'Donnell. 

Urbana,  111. 


380.    SOLDERING  PASTE. 

By  the  requirements  of  the  electrical  trade  in  certain  cases 
no  acid  soldering  flux  can  be  used.  A  flux  that  can  be  used 
on  any  kind  of  work  is  known  as  a  soldering  paste.  For  sol- 
dering copper  wires  and  other  electrical  conductors  the  paste 
is  unequaled,  and  is  particularly  adapted  for  work  in  which 
spattering  and  corrosion  are  objectionable.  The  mixture  tor 
soldering  paste  consists  of  certain  proportions  of  grease  and 
chloride  of  zinc.  The  grease  commonly  used  is  petrolatum  or 
vaseline,  which  will  give  the  paste  the  proper  consistency. 
The  proportions  used  are  petrolatum  or  vaseline,  1  pound. 
and  1  fluid  ounce  saturated  solution  chloride  of  zinc. 

Urbana,  111.  T.  E.  O'Donnell. 


381.    SILVER  SOLUTION  FOR  ELECTRO-PLATING. 

Put  together,  into  a  glass,  one  ounce  silver,  made  thin,  and 
cut  into  strips,  two  ounces  best  nitric  acid,  and  one-halC  ounce 
clean  rain-water.  If  the  solution  does  not  begin  to  act  at 
once,  add  a  little  more  water,  and  continue  to  add  a  very 
little  at  a  time  until  it  does.  In  the  event  it  starts  off  well, 
but  stops,  before  the  silver  is  fully  dissolved,  it  generally 
may  be  started  up  again  by  adding  a  little  more  water.  When 
the  solution  is  entirely  effected,  add  one  quart  of  warm  rain- 
water and  a  large  tablespoonful  of  table  salt.  Shake  well  and 
let  settle;  then  proceed  to  pour  oft  and  wash  through  other 
waters.  When  no  longer  acid  to  the  taste,  put  in  1%-ounce 
cyanuret  potassa  and  a  quart  pure  rain-water.  After  stand- 
ing about  twenty-four  hours  it  will  be  ready  for  use, 

St.  Louis,  Mo.  Samuel  Strobel. 


382.    ENAMEL  FOR  IRON  OR  STEEL. 

Make  an  enamel  by  mixing  2  ounces  of  burnt  umber  with 
1  quart  boiled  linseed  oil,  heating,  and  then  adding  1  ounce 
asphaltum.  Keep  hot  until  thoroughly  mixed,  and  thin  with 
a  small  quantity  of  turpentine.  Have  the  surface  of  the  parts 
to  be  enameled  thoroughly  cleaned,  and  apply  the  enamel 
with  a  camel's  hair  brush,  and  allow  it  to  set.  Then  place 
in  an  oven  and  bake  for  6  hours,  at  a  temperature  of  250  de- 
grees F.  When  cool,  rub  down  with  steel  wool,  and  then  ap- 
ply the  finishing  coat  of  the  desired  color,  and  allow  to 
bake  for  6  or  8  hours.  Rub  down,  when  cool,  with  a  soft 
cloth,  then  varnish  and  bake  again  at  200  degrees  F.  The 
heating  and  cooling  should  be  done  gradually  each  time  so  as 
not  to  crack  the  enamel.  Black  enamel  usually  requires  a 
higher  degree  of  temperature  than  any  other  kind,  or  about 
300  degrees  F.  T.  E.  O'Donnell. 

Urbana,  111. 


383.    ACID  DIP  FOB  BRONZE  CASTINGS. 

A  very  suitable  and  effective  acid  dip  for  bronze  castings 
may  be  made  up  in  the  following  manner.  The  constituents 
required  are  one  gallon  pale  aqua  fortis.  one  gallon  oil  vitriol, 
four  quarts  of  water,  eight  ounces  of  rock  salt.  In  mixing  the 
acids  add  the  vitriol  to  the  aqua  fortis,  after  which  the  water 
should  be  introduced,  by  pouring  in  very  slowly  into  the  acid 
solution.  Water  should  never  be  poured  into  the  acids,  sepa- 
rately. When  the  water  and  acids  have  become  thoroughly 
mixed,  the  salt  may  then  be  added.  The  solution  becomes 
quite  warm  after  mixing,  which  is  a  good  time  to  add  the 
salt,  as  the  heated  solution  dissolves  the  salt  readily.  After 
mixing,  the  solution  should  stand  from  10  to  12  hours  before 
using.  It  is  best  to  make  a  large  quantity  of  the  solution  if 
much  dipping  is  to  be  done.  To  secure  the  best  results  it  is 
necessary  that  the  solution  be  kept  at  as  low  a  temperature 
as  possible,  hence  it  is  advisable  to  place  the  receptacle  in  a 
tank  of  cold  water,  or  what  is  better,  place  it  in  running  water. 

Urbana,  111.  T.  E.  O'Donxell. 


384.    ZINC  DUST  CEMENT. 

A  putty  prepared  with  zinc  dust  does  not  have  the  draw- 
backs of  those  prepared  with  white  lead  or  red  lead.  The 
oil  used  is  that  known  as  wood  oil;  this  oil  is  extracted  from 
a  tree  which  grows  in  China  and  Cochin-China,  known  as  the 
oil  tree  or  Eloecocca  Temica.  This  putty  possesses  the  pe- 
culiar property  of  hardening  under  the  action  of  a  very  mod- 
erate heat,  such  as  that  which  exists  in  steam  boilers.  With 
linseed  oil,  the  hardening  takes  place  at  a  higher  temper- 
ature, but  it  is  not  as  thorough,  and  a  partial  oxidation  takes 
place,  and  it  is  accompanied  by  the  production  of  carbonic- 
dioxid.  With  wood  oil,  the  hardening  is  entire  and  rapid,  and 
a  rearrangement  of  molecules  takes  place  without  any  chem- 
ical change;  the  physical  constitution  alone  appears  to  be 
modified.  The  hardening  of  zinc  dust  cement  is  quite  dif- 
ferent from  that  prepared  with  white  or  red  lead,  as  the  ac- 
tion of  oxygen  is  not  required.  Heating  to  150  degrees  centi- 
grade is  sufficient  to  complete  the  action,  and  at  110  degrees  it 
is  completed  in  six  hours.  This  cement  will  keep  for  an  in- 
definite period  after  hardening.  Alfred  Lang. 

Pittsburg,  Pa. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED   TO   CONTAIN   CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 


Give  all  details  and  i 


The  latter  are 
t  be  published. 


OVERSIZE  LIMITS  OF  TAPS. 
Tap-maker.  In  the  July  issue  of  M.\ciiinery  a  table  was 
given  stating  tlie  limits  of  oversize  in  diameter  of  hand  taps. 
Does  this  table  refer  to  hand  taps  only,  or  should  all  liinds  of 
taps  be  made  according  to  the  figures  there  given?  Are  the 
dimensions  in  the  table  derived  from  actual  practice,  or  have 
they  been  merely  estimated  or  figured  from  some  arbitrary 
formula? 

A. — The  figures  given  in  the  table  referred  to,  cover  all 
ordinary  hand  taps  and  all  taps  which,  while  not  generally 
termed  hand  taps,  are  used  in  the  same  or  in  a  similar  man- 
ner, as,  for  example,  pulley  taps,  screw  machine  taps,  boiler 
taps.  etc.  Other  classes  of  taps  are  made  as  stated  in  the 
tables  below. 

TABLE  I.     LIMIT  OF  OVERSIZE  IN  DIAMETER   OF  MACHINE  SCREW  TAPS 
AFTER  HARDENING. 


Diameter  J       Limit 
of  Tap,  of 

inches.        Oversize. 


0  00075 
0.001 


0.002 
0.0035 


Hobs  and  die  taps  are  made  to  somewhat  closer  limits  in 
regard  to  the  excess  diameter.  The  figures  given  in  the  table 
below  should  not  be  exceeded  under  any  circumstances,  as  a 
hob,  the  error  in  lead  of  which  Is  so  great  as  to  require  a 
larger  excess  in  diameter  than  given,  should  not  pass  inspec- 
tion. 


Diameter 

Limit 

Diameter 

Limit 

Diameter 

Limit 

of 

of  Tap, 

of 

of  Tap, 

of 

inches. 

Oversize. 

inches. 

Oversize. 

inches! 

Oversize. 

tV 

0.00025 

i 

0.003 

2f 

0.003 

4 

0.0005 

1 

0.00335 

3 

0.008 

i 

0.00075 

u 

0.00225 

3i 

0.0035 

1 

0  001 

H 

0.0025 

34 

0  0035 

i 

0.00125 

H 

0.0035 

H 

0.004 

f 

0.0015 

3 

0.00275 

4 

0.004 

i 

0.00175 

H 

0.00275 

Tapper  taps,   and   machine   taps   for   general   purposes,   are 
threaded  oversize,  before  hardening,  as  follows: 


Diam. 

of 
Tap. 

Limits 

of               j 
Oversize. 

D'%™-            Limits 
nP^                    of 
Tap,           Oversize, 
ins. 

Diam. 

of 
Taps, 
ins. 

Limits 

of 

Oversize. 

i 
i 
i 

0  (1005-0.001 
0  001   -0.0015' 
0.001  -0.0015] 

1 

1        0.001   -0.002 
H     0.0015-0.0025 
3       0.002  -0.003 

24 
3 

0.003  -0.003 
0.0025-0.0035 

The  figures  given  conform  to  the  actual  practice  of  one  of 
our  most  prominent  tap  manufacturers. 


SPIRAL  GEAR  DIMENSIONS. 

F.  S.  L.  Through  the  columns  of  Machinery,  can  you  give 
me  the  calculations  necessary  for  cutting  two  spiral  gears  of 
the  following  proportions;  both  gears  to  be  2-inch  pitch  diam- 
eter. 10  diametral  pitch,  which  gives  20  teeth?  The  ratio  is 
to  be  2  to  1. 

A. — You  are  mistaken  in  your  belief  that  it  is  possible  to 
have  a  spiral  gear  of  2-inch  pitch  diameter,  with  20  teeth  of  10 
diametral  pitch,  if  by  the  diametral  pitch  you  mean  the  pitch 
of  the  cutter.  Those  requirements  are  all  right  for  a  spur 
gear,  but  the  cutting  of  the  tooth  on  an  angle  alters  the  matter, 
as  you  perhaps  will  understand  from  the  cut.  The  spiral  gear 
shown  has  a  diameter  D.  and  tooth  angle  a.  with  A'  teeth  of  P 
diametral  pitch.  The  plan  view  above  the  drawing  of  the  gear 
represents   a   development    of   its   circumference  at   the  pitch 


line.  That  is  to  say,  it  is  as  if  the  gear  could  be  neatly  pared 
with  a  sharp  knife  at  the  pitch  line,  and  the  resulting  peeling 
straightened  out  as  shown.  The  length  of  this  peeling  or  de- 
velopment would  evidently  be  the  pitch  circumference  of  the 
gear,  which  equals  tt  D.  in  which,  of  course,  tt^  3.1416.  In 
the  development,  the  teeth  have  been  extended  by  dotted  lines 
as  shown.  The  width  of  any  given  tooth  and  space  combined, 
measured  at  right  angles  to  its  length,  is  the  normal  circum- 
ferential pitch  of  the  tooth,  which  equals  — .   The  entire  width, 

P 
then,  of  X  teeth,   laid   side   by  side  as  shown   in  the  figure, 

IT 

amounts  to  X  X  — .     An  examination  of  this  sketch  will  also 

P 
show   that  w  D  X  cos.  a  =  X  X  — .     Solving   this   equation   in 
P 


Spiral  Gear  Dii 


turn  for  D  and  P.  we  have 
D  = 


iV 


(1) 


P  = 


(2) 


P  X  cos.  a  D  Y.  cos  o 

We  know  that  the  pitch  diameters  of  our  two  gears  are  to 

be  equal;   calling  one  gear  a  and  the  other  &,  and  giving  the 

letters  in  the  first  formula  sub  letters  to  correspond,  we  have 


P  X    cos.    Oa  P  X   COS  Ob 

If  one  of  our  gears  were  to  have  20  teeth  and  if  the  ratio  were 
to  be  2  to  1,  then  the  other  gear  would  have  10  teeth.  Sub- 
stituting 20  and  10  for  :\'.  and  Xt,  respectively,  then  reduc- 
ing, and  eliminating  P,  we  have 

3  1 

cos.  aj  cos.  Ob 

Remembering  that  o,  is  the  complement  of  ot,  since  the 
shaft  angle  is  90  degrees,  we  have  (rearranging  the  equation) : 

2  sin  Oa    =   cos.    Oa 

In  order,  then,  to  find  the  proper  tooth  angle  to  meet  the  con- 
ditions, we  find  in  a  table  of  sines  the  angle  which  has  a 
cosine  equal  to  twice  the  sine.  This  angle  is  found  to  be 
26°  34',  which  will  be  the  proper  tooth  angle  for  the  20-tooth 
gear.  The  angle  for  the  10-tooth  gear  will  be  its  complement, 
or  90°  — 26°  34' =  63°  26'.  Using  Formula  2  to  find  the  pitch, 
filling  in  the  letters  to  agree  with  the  data  for  gear  a,  we  have 
20 

P  = =  11.18 

2  X  0.S9441 

which  is  the  diametral  pitch  of  the  cutter  for  the  given  con- 
ditions. The  other  dimensions  required,  such  as  the  thickness 
of  the  tooth,  the  length  of  the  spiral,  the  series  number  of 
the  cutter  required,  and  so  on.  can  be  found  by  the  rules  given 
in  the  article  in  the  May.  1906.  issue  of  Maciiixert,  entitled 
"A  Method  of  Procedure  in  the  Design  of  Helical  Gears." 

We  do  not  know  that  this  solution  meets  your  requirements. 
It  would  be  possible  to  keep  the  center  distance  between  shafts 
the  same,  number  of  teeth  the  same,  but  vary  the  diameters 
somewhat,  making  one  of  tlie  gears  larger  than  the  other,  and 
by  so  doing  have  the  pitch  of  the  cutler  10  exactly;  then  a 
stock  cutter  could  be  used.  Or  it  would  be  possible  to  vary 
the  center  distance  slightly,  keep  the  gears  of  equal  diameters, 
10  and  20  teeth  respectively,  and  be  able  to  use  a  stock 
10-pitch  cutter.  It  is  not  possible  to  use  a  10-pitch  cutter 
under  the  conditions  you  have  prescribed. 
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A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


ATTACHMENTS  FOR  BROWN  &  SHARPE  MILLING 
MACHINES. 
The  Brown  &  Sharpe  Mfg.  Co.,  of  Providence,  R.  I.,  has 
recently  completed  a  series  of  attachments  for  its  latest 
line  of  milling  machines.  This  entire  lot  of  attachments  is 
new  in  design.  They  are  all  so  constructed  as  to  be  bolted 
directly  on  the  extended  knee  slide  of  the  milling  machine, 
this  method  of  attachment  being  at  once  rigid  and  convenient. 
The  list  comprises  a  slotting  attachment,  rack  cutting  attach- 
ment, indexing  attachment  for  table,  high-speed  milling 
attachment,  vertical  spindle  milling  attachment,  .  compound 
vertical  spindle  attachment  and  universal  milling  attachment. 


than  the  No.  3  heavy  size,  a  modified  form  of  this  vertical 
spindle  attachment  is  used.  This  was  described  and  illus- 
trated in  the  new  tools  column  of  the  June  issue  of  Machin- 
ery. A  still  lighter  form  is  used  for  high-speed  vertical  mill- 
ing. This  follows  the  general  construction  of  the  firm's  origi- 
nal vertical  attachments,  being  clamped  to  the  over-hanging 
arm,  and  driven  by  spiral  gears  from  a  keyed  arbor  in  the 
main  spindle. 

Fig.  2  shows  the  compound  vertical  spindle  attachment. 
It  is  applicable  to  a  large  variety  of  milling  operations,  since 
it  can  be  set  to  swivel  in  either  of  two  planes.  It  is  held 
rigidly  in  position,  the  upper  part  of  the  head  or  frame  being 


Vertical  Spindle  Attach 


g.  3.     Universal  MiUingr  Attactlment. 


Fig.  4.    Device  for  High-speed  Milling. 


Fig.  5.    Slotting  Attachment. 


Pig.  6.     Rack  Cutting  Attachment. 


Fig.  1  shows  the  form  of  vertical  spindle  milling  attach- 
ment used  on  the  smaller  machines  up  to  the  No.  3  heavy 
plain  and  universal  sizes.  The  spindle  is  of  steel,  ground, 
and  running  in  bronze  boxes  provided  with  means  of  compen- 
sation for  wear.  It  is  driven  through  hardened  steel  bevel 
gears.  It  can  be  set  at  any  angle  from  a  vertical  to  a  hori- 
zontal position,  the  angle  being  indicated  by  graduations  on 
the  side  of  the  head,  reading  to  degrees.  The  spindle  is  pro- 
vided, with  a  tapered  hole,  and  is  threaded  for  face  milling 
cutters.  A  drawing-in  bolt  is  furnished  for  holding  collets, 
etc.,  in  the  spindle.  The  larger  sizes  have  a  groove  milled 
across  the  end  of  the  spindle  for  engaging  driving  tongues  on 
arbors,  cutters,  etc.  The  means  provided  for  attaching  the 
device  to  the  front  of  the  column  are  plainly  shown  in 
the  cut. 

For  the  milling  machines,  both  plain  and  universal,  larger 


clamped  to  the  over-hanging  arm,  while  the  lower  part  is 
fastened  by  a  heavy  bracket  to  the  face  of  the  column.  The 
spindle  is  driven  through  steel  bevel  gears,  by  a  horizontal 
shaft  inserted  in  the  main  spindle  of  the  machine.  The  possi- 
bility of  setting  the  spindle  to  an  angular  position  in  a  plane 
at  right  angles  to  the  table  is  a  valuable  feature  in  milling 
angular  strips,  table  ways,  etc.,  since  with  this  arrangement 
the  full  length  of  the  table  travel  is  available,  and  an 
ordinary  end  mill  can  be  used,  instead  of  a  special  angular 
cutter. 

In  Fig.  3  is  shown  the  universal  milling  attachment.  This 
is  clamped  to  the  knee  slide  on  the  column  at  one  end,  and  to 
the  over-hanging  arm  at  the  other.  It  is  fully  universal,  and 
is  applicable  to  a  great  variety  of  work:  drilling,  milling  angu- 
lar slots  or  surfaces,  cutting  spiral  gears  at  any  angle,  cutting 
racks,  milling  key  seats,  etc.     This  variety  of  work  is  made 


706 


MACHINEKY. 


August,  19D7. 


possible  by  the  fact  that  a  double  swivel  is  provided.  The 
attachment  may  be  swung  bodily  about  the  axis  of  the  machine 
spindle,  and  the  cutter  spindle  of  the  attachment  may  also  be 
swiveled  about  an  axis  at  right  angles  to  the  first.  Both 
adjustments  may  be  read  from  graduations,  as  shown  in 
the  cut. 

Fig.  4  shows  a  high-speed  milling  attachment.  This  is 
useful  for  drilling  small  holes  and  driving  small  end  mills. 
The  device  is  simple  In  construction,  no  extra  belt  or  aux- 
iliary device  being  required  for  attaching  it  to  the  machine. 
The  mechanism  is  enclosed  and  protected  from  dirt  and 
injury.  As  many  speed  changes  are  available  as  are  provided 
for  in  the  design  of  the  machine  itself.    The  spindle  is  driven 


Fig.  7.    Details  of  Slotting:  Attachment. 

by  an  internal  gear,  screwed  onto  the  main  spindle  of  the 
miller,  meshing  with  a  pinion  on  the  spindle  of  the  attach- 
ment. 

The  slotting  attachment  shown  in  Fig.  5  Is  unusually  well 
adapted  to  toolmaklng,  die  sinking  and  work  of  a  similar 
character.  It  is  of  simple  construction,  as  may  be  seen  from 
the  line  cut.  Fig,  7,  The  device  is  entirely  independent  of 
the  over-hanging  arm,  being  clamped  to  the  face  of  the 
machine  column.  The  tool  slide  A  is  driven  from  the  main 
spindle  of  the  machine  by  an  adjustable  crank  B.  which  allows 
the  stroke  to  be  set  at  different  lengths.  These  varying 
lengths  are  Indicated  by  a  graduated  scale  at  C  on  the  front 
of  the  attachment.  The  slide  swivels  about  the  machine 
spindle,  and  can  be  set  at  any  angle  from  the  vertical  to  the 
Jj-^rlzontal  without  affecting  the  length  of  the  stroke.  The 
Setting  Is  indicated  by  graduations  on  the  side  of  the  swivel 
head,  reading  to  ir,  degree.  The  attachment  is  entirely  self- 
contained,  no  auxiliary  belting  being  required  when  mount- 
ing It  on  the  machine.  An  interesting  detail  in  the  design  is 
the  provision  made  tor  allowing  for  variations  in  the  width 
of  the  extended  knee  slide  on  the  column  to  which  the  attach- 
ment is  clamped.  An  adjustable  gib,  D.  is  provided  on  the 
right-hand  side.  This  is  tapered  and  fits  a  tapered  bearing 
in  the  body  of  the  attachment.  It  may  be  adjusted  vertically 
by  screw  J  until  the  spindle  E  of  the  attachment  is  exactly  in 
line  with  the  tapered  hole  in  the  end  of  the  machine  spindle. 
This  vertical  adjustment  of  D,  of  course,  shifts  the  whole 
attachment  horizontally.  When  It  has  been  thus  centered.  It 
may  be  locked  in  position  by  check  screws  G.  Then  it  may 
be  removed  and  replaced  on  the  same  machine  indefinitely 
without  further  adjustment,  the  four  nuts  H,  on  the  front, 
being  used  for  fastening  it  in  place. 

The  rack  cutting  attachment,  shown  in  Fig.  6,  Is  particu- 
larly adapted  to  the  cutting  of  racks,  and  the  cutting  off  of 
stock,  etc.  It  is  fastened  to  the  machine  in  the  same  man- 
ner as  the  previous  device.  All  the  working  parts  are  entirely 
enclosed,   thus   protecting   them   from    dirt   and   injury.     The 


cutter  spindle  is  hardened  and  ground,  and  runs  in  bronze 
boxes,  of  which  the  one  at  the  front  end  is  provided  with 
means  for  compensation  for  wear.  It  is  smoothly  and  power- 
fully driven  from  the  main  spindle  of  the  machine  through 
hardened  steel  bevel  and  spur  gears.  Special  vises  are  fur- 
nished for  holding  the  work.  That  for  the  Nos,  1  and  2  sizes 
has  jaws  26  inches  long,  which  will  open  3  inches.  That  for 
Xos.  3  and  4  attachments  has  jaws  36  inches  long,  with  an 
opening  of  4  inches.  With  this  rack  cutting  attachment,  a 
special  indexing  device  Is  generally  used.  This  consists  of  a 
bracket,  fastened  to  the  table  T-slot  at  the  left-hand  end, 
carrying  a  locking  disk,  together  with  change  gears  for  con- 
necting it  to  the  feed  screw.  By  its  use,  racks  may  be  cut, 
and  longitudinal  settings  made,  without  the  necessity  for 
relying  on  the  graduated  dial  usually  employed  for  the  pur- 
pose. Change  gears  are  furnished  for  cutting  teeth  as  fol- 
lows: The  diametral  pitches  from  3  to  6  by  half  sizes,  all 
pitches  from  7  to  16,  and  even  pitches  from  18  to  32  inclusive; 
and  circular  pitches  1  inch  to  1-16  inch  by  1-16  inch.  With 
a  few  additional  gears,  the  attachment  can  be  used  to  cut 
metric  racks  with  an  English  screw.  With  machines  fur- 
nished with  the  metric  screw,  the  gears  give  modules  of  from 
1  to  8,  and  all  circular  pitches  from  2  millimeters  to  16  milli- 
meters. Inclusive.  An  index  table  giving  these  various  set- 
tings is  furnished. 


PLURALITY  DIE  BOLT  CUTTER, 
The  principal  feature  of  this  machine,  made  by  the  Mum- 
mert.  Wolf  &  Dixon  Co.  of  Hanover,  Pa.,  is  the  die.  The 
front  elevation  of  the  machine  is  shown  in  Fig.  1,  while  the 
die  head  will  he  more  clearly  understood  from  an  inspection 
of  Figs.  2  and  3,  where  the  dies  used  are  shown  both  In 
place  in  the  head  and  dismounted.  These  three  dies  or 
chasei-s  have,  as  shown,  twelve  cutting  points  each,  and  they 
may  be  indexed  to  bring  any  one  of  the  cutting  edges  into 
working  position,  so  that  twelve  sizes  of  thread  may  be  cut 
without  changing  the  tools.  With  this  arrangement  all  the 
varieties  of  threads  commonly  used  can  be  cut  with  one  or 
two  set  of  dies,  it  not  being  necessary  to  have  a  large  number 
of  loose  parts  as  is  the  case  with  the  ordinary  construction. 

The  head  is  simple  in  construction,  as  may  be  seen  in  the 
sectional  view.  Fig,  4.  The  dies  are  held  firmly  by  tempered 
tool  steel  studs  with  notched  heads  at  the  back,  engaging 
locating  disks   having  notches  corresponding  with  points  on 


Fig.  1.    Bolt  Cutter  with  a  Plurality  of  Dies  Instantly  Available. 

the  dies.  These  provide  means  for  locating  the  points  when 
changing  from  one  size  to  another.  It  is  not  necessary  to 
remove  the  dies  in  changing  the  adjustment.  The  partly 
countersunk  nut  on  the  front  of  each  die,  shown  in  Fig,  2, 
is  loosened  and  the  stud  is  pushed  back,  thus  disengaging 
the  connection  between  the  locating  disk  and  the  bolt.  The 
die  can  then  be  turned  until  the  guiding  surface  wanted 
points  toward  the  center.  The  spring  then  pushes  the  stud 
forward  into  place  and  the  nut  is  again  tightened.  This  can 
all  be  done  very  quickly.  The  dies  can  be  adjusted  while 
the  machine  is  running  by  turning  the  four-handle  adjusting 
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ring  back  of  the  head.  This  ring  is  graduated  so  that  the 
amount  of  the  adjustment  is  easily  obtained.  The  machine 
has  a  simple,  positive  automatic  throw-out.  Arrangements 
for  automatically  closing  the  dies  are  also  provided  for.  and 
are  furnished  when  desired. 

There  is  no  gearing  exposed  in  this  machine.    As  shown  in 

Fig.  4,  the  back 
gearing  is  suspend- 
ed beneath  the  cone 
pulley  in  the  main 
casing.  The  front 
bearing  is  long  and 
close  up  to  the  head. 
The  part  of  the 
spindle  running  in 
this  bearing  is 
provided  with  means 
for  taking  up  the 
wear.  The  oiling 
system  and  the 
means  provided  for 
disposing  of  the 
chips  are  also  clearly 

Fig.  2.    Front  View  of  OpeninB  Head,  with   Cutter    ShOWn      in     this     CUt. 
Mounted  in  Place.  The   oil   pump  works 

properly  when  run  in  either  direction,  so  that  it  is  not 
necessary  to  change  the  belt  when  cutting  left-hand  thread.^. 
The  construction  of  the  vise  and  carriage  is  clearly  shown  in 
Fig.  1. 

The    die    system    used    presents    a    number    of   advantages. 


Fig.  3.    Multiple-faced  Cutters. 

Fewer  parts  are  necessary  to  cover  a  wide  range  of  sizes. 
The  dies  may  be  arranged  to  have  fewer  points,  or  the  sizes 
most  used  may  be  duplicated.  The  dies  are  made  so  that  all 
points  of  the  same  size  are  interchangeable  with  each  other 
on  the  same  set  of  dies,  or  any  point  of  the  same  size  will 


dies  constitute  a  set.  By  using  three  dies  the  stock  is  more 
readily  held  central,  so  that  one  die  cuts  just  as  much  as 
another.  The  dies  can  be  easily  sharpened,  the  same  as  ordi- 
nary chasers,  by  grinding  with  a  V-shaped  wheel.  The 
machine  is  fully  covered  with  patents  and  pending  applications. 


Fig.  4.    Sectional  View  of  Mechanism  of  Bolt  Cutter. 

interchange  on  the  same  number  die  of  any  other  set.  Thus, 
if  the  working  edge  of  one  die  of  a  set  should  be  broken  or 
be  worn  out,  the  remaining  two  cutting  edges  on  the  other 
dies  may  be  used  with  another  cutting  edge  of  the  same  size 
on  the  same  die,  or  any  other  die  of  the  same  number.    Three 


MUELLER  FOUK-FOOT  STANDARD  RADIAL  DRILL. 

The  Mueller  Machine  Tool  Co.  of  Cincinnati,  Ohio,  has 
recently  perfected  the  radial  drill  shown  in  the  accompany- 
ing half-tone.  Aside  from  the  constructional  features  which 
give  it  the  stiffness  and  driving  power  required  for  tools  to 
work  under  modern  shop  conditions,  the  machine  is  interest- 
ing in  the  means  provided  for  changing  the  speeds  and 
feeds.  Twenty-four  changes  of  speed  are  given  to  the  spindle, 
and  eight  changes  of  automatic  feed  for  each  spindle  speed. 
Any  one  of  these  spindle  speeds  may  be  instantly  obtained 
while  the  driving  belt  is  in  motion,  without  noise  or  shock, 
and  all  of  them  are  absolutely  positive. 

The  two  long  levers  shown  in  front  of  the  speed  box  con- 
trol four  changes,  the  small  locking  lever  shown  between  the 
two  preventing  the  possibility  of  more  than  one  speed  being 
engaged  at  a  time.  In  Fig.  2  is  a  diagram  of  the  speed  box, 
gearing  shafts,  and  friction  clutches.  The  latter  are  operated 
by  the  two  long  levers  just  mentioned,  and  connect  the 
driving  shaft  with  either  one  of  the  four  gears  A.  B.  C  and  H. 


Fig.  1.    Mueller  Radial  Driu. 

These  gears  mesh  respectively  with  A„  B,.  C,  and  D  on  the 
intermediate  shaft,  which  may  thus  be  driven  at  any  one 
of  four  different  speeds,  depending  on  which  friction  clutch 
is  engaged.  The  small  lever  on  the  right  side  of  the  speed 
box  is  used  to  bring  gears  D,.  E,  and  F„  which  slide  on  the 
upper  shaft  of  the  speed  box,  in  mesh  with  the  correspond- 
ing gears  DBF  fixed  on  the  intermediate  shaft.  Three 
more  changes  of  speed  are  thus  obtained,  which,  multiplied  by 
those  on  the  first  driving  shaft  obtained  by  the  clutches,  give 
twelve  changes  of  speed;  this  number  is  doubled  by  the  back 
gears  located  on  top  of  the  column,  giving  twenty-four 
changes  in  all.  The  latter  gears  are  shifted  by  the  lever 
shown  at  the  base  of  the  column.  This  lever  is  also  used 
to  bring  the  gear  on  the  center  shaft  in  mesh  with  the  gear 
on  the  elevating  screw,  when  this  Is  required.  When  the  ele- 
vating screw  is  to  be  reversed  for  lowering  the  arm,  gears 
O,  and  G  in  Fig.  2  are  brought  into  mesh,  causing  the  upper 
shaft  in  the  speed  box  to  run  in  a  reverse  direction  at  an 
increased  speed. 

The  column  is  stationary,  made  in  one  piece,  and  has  a 
heavy  section  throughout.  It  is  bolted  to  the  base  and  does 
not  revolve.     It  has   four  webs   extending   its   entire   length. 
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adding  to  the  strength  of  the  machine,  and  serving  to 
resist  heavy  strains  at  anr  height,  particularlT  when  the 
arm  and  spindle  are  at  their  maximam  traveL  The  arm  is 
of  cylindrical  section  with  its  upper  brace  as  close  to  the 
head  as  possible.  The  lower  brace  is  at  the  outer  edge.  This 
construction  prevents  twisting  of  the  arm.  while  resisting 
upward  pressure  due  to  the  thmst  of  the  driU.  A  top  cap 
on  the  coltimn,  resting  on  roller  bearings,  supports  the  arm. 
which  is  able  to  make  a  full  circle  about  the  column  if  neces- 
sary. It  is  instantly  locked  by  fixed  binding  levers.  The 
arm  is  lowered  at  almost  three  times  the  elevating  speed, 
by  a  screw  having  ball  thrust  bearings. 


work,  and  ship  yards.  They  can  be  carried  anywhere,  as  an.v 
length  of  lamp  cord  can  be  attached.  This  style  is  made  in 
two  sizes:  the  %-itich  size  with  a  weight  of  27  pounds,  and 
the  Hi-inch  size  with  a  weigbt  of  3S  pounds.  The  figures 
given   refer  to  the   diameter   of  hole   it   is   possible   to   drill 


Fl£.  2.    ATTas^Eetnent  of  Catuxdies  and  G«anns  i 
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1  the  Spee4l  Changing 


Eleca^cal  Dt^  Tot  Heavy  "Wori- 

in  steel  with  the  tool :  larger  sized  holes  can  be  made  in  softer 
material  Hand  drills  in  smaller  sizes,  and  Scotch  drills  up 
to  2  inches  capacity,  are  also  made  by  the  same  firm. 


The  spindle  is  made  of  crucible  steel,  carefully  ground. 
It  is  counterbalanced,  has  quick  advance  and  return,  and  its 
bearings  have  provision  for  taking  up  wear.  It  is  started, 
stopped  and  reversed  for  tapping  by  the  long  lever  shown  in 
front  of  the  head,  which  operates  two  self-adjusting  noise- 
less friction  clutches,  located  at  the  back  of  the  head.  When 
used  for  tapping  it  is  impossible  to  accidentally  engage  either 
the  automatic  or  the  lever  feed,  so  that 
the  breaking  of  taps  from  this  cause  is 
avoided.  An  adjustable  gage  nut  causes 
the  spindle  to  slip  when  the  tap  reaches 
the  bottom  of  the  hole. 

The  feed  used  is  similar  to  that  described 
in  the  January,  1906.  issue  of  SlACHrxEST. 
It  provides  for  a  positive  feed,  quickly 
changed  while  the  spindle  is  in  motion. 
This  may  be  used  for  high-speed  drUls  and 
reamers.  When  a  friction  feed  is  desir- 
able, the  operator  can  easily  make  the 
change  from  one  to  another  by  turning  a 
single  nut.  An  automatic  trip  to  this  feed 
is  provided,  which  has  a  safety  stop  to 
prevent  the  feeding  of  the  spindle  after  it 
reaches  the  limit  of  its  travel.  A  gradu- 
ated bar  on  the  counterbalance  weight  is 
set  to  zero  when  the  drill  enters  the  work. 
The  bar  has  several  adjustable  dogs  to  trip 
the  feed  as  often  as  desired.  These  do  not 
interfere  with  the  spindle  travel.  The  feed  can  also  be 
tripped  by  a  lever  on  the  vertical  feed  rod. 


THE  "TILTED  TtJEKET"  LATHE. 
This  machine  has  been  designed  to  meet  the  demand  for  a 
screw  machine  or  monitor  lathe  whose  turret  will  carry  tools 
of  sufficient  diameter  to  properly  handle  the  work,  and  also 
allowing  short  box  tools  to  be  bolted  to  the  faces  of  the  tur- 
ret, and  still  permit  a  long  piece  to  be  machined. 


HISEY  PORTABLE  ELECTRICAL  SCREW  FEED  DRILL. 

The  motor  for  this  drUl.  which  is  made  by  The  Hisey-Wolt 
Machine  Co..  Cincinnati.  Ohio,  is  entirely  enclosed  at  the 
spindle  end,  so  that  borings  and  chips  of  metal  and  wood 
are  prevented  from  entering  the  casing  and  interfering  with 
the  action  of  the  gears  and  commutator.  The  gears  and  other 
working  pans  are  hardened.  All  the  parts  are  easUy  accessi- 
ble for  adjustment,  though  fully  protected  from  accident 
The  tool  is  simple  and  compact,  with  no  complicated  parts 
to  get  out  of  order,  and  is  especially  built  for  the  heavy  work 
it  is  intended  to  perform.  The  switch  is  located  on  the  body 
of  the  motor,  within  immediate  reach  of  the  operator.  The 
two  side  handles  are  detachable.  An  "old  man"  is  furnished 
as  an  extra.  If  desired. 

These  portable  electric  drills  are  particularly  useful  in 
machine   shops,    boiler    plants,   bridge   building,    construction 


Tbe  "Tilled  Turret"  I^^e. 

The  general  design  of  the  machine  is  shown  in  the  acco:a- 
panying  cut.  It  is  equipped  with  wire  feed.  The  bearings  are 
self-oiling,  and  one  filling  of  the  chamber  under  the  bearing 
will  lubricate  the  machine  for  a  year.  The  turret  is  hexagonal 
and  is  fitted  with  holes  and  binder  bushings  for  round-shank 
tools,  and  has  its  faces  square  with  the  spindle  for  attaching 
tools.  It  is  mounted  on  a  slide  rest  at  an  angle  of  15  degrees 
with  the  horizontal.  By  this  arrangement  a  tool,  when  swung 
over  the  turret  slide,  is  set  at  an  angle  of  30  degrees -with  the 
horizontal,  thereby  permitting  the  use  of  a  tool  two  or  three 
times  the  diameter  possible  on  other  styles  of  turret  lathes. 
Another  great  advantage  of  this  machine,  a  feature  which  Is 
found  in  no  other,  lies  in  the  lower  row  of  holes  in  the  turret. 

It  will  be  noted  from  the  accompanying  cut  that  the  work 
is  arranged  to  i>ass  directl.v  through  the  turret  and  back  over 
the  turret  slide  without  interfering  in  any  way  with  the 
tool  which  might  be  in  the  back  hole  or  fastened  to  the  rear 
face.  This  feature  is  a  very  important  one,  as  long  stock  may 
be   handled   without   necessitating   a   too!   with   an   excessive 
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overhang.  It  will  be  further  noted  that  the  pressure  on  the 
turret  Is  taken  up  directly  on  the  turret  slide,  which  comes 
nearly  on  a  line  with  the  center  of  the  spindle,  in  this  man- 
ner relieving  the  center  post  of  the  turret  from  undue  strain 
and  consequent  springing. 

Each  hole  of  the  turret  has  an  Independent  stop,  shown  at 
the  rear  of  the  turret  slide;  and  by  a  new  construction  these 
stops  are  stationary  and  do  not  revolve  with  the  turret.  The 
turret  slide  and  saddle  have  gibs  for  adjustment,  both  verti- 
cally and  crosswise,  to  take  up  wear  and  preserve  the  turret 
alignment. 

The  oil-pan  is  large  and  has  a  tank  cast  in  the  head-stock 
end  with  a  pump  to  force  the  oil  to  the  work.  A  double  cut- 
off rest  is  provided,  having  an  extra  long  bearing  on  the  bed 
with  an  adjustable  gib.  The  countershaft  is  of  the  rim  fric- 
tion type,  and  the  friction  clutch  has  but  four  working  parts. 
Both  pulleys  and  bearings  are  self-oiling  and  can  be  oiTerated 
for  six  months  steadily  without  attention. 

The  machine,  as  shown,  takes  1-inch  stock  through  the  wire 
feed,  and  other  sizes  are  now  under  process  of  construction  at 
the  factory.  It  is  made  by  the  Wood  Turret  Machine  Co.,  of 
Terre  Haute,  Ind.,  and  is  being  put  on  the  market  by  Hill, 
Clarke  &  Co.,  Inc.,  156  Oliver  St.,  Boston. 


THEFARWELL  QUICK-CHANGE  HAND MILLINGMACHINE. 

The  interesting  series  of  half-tones  shown  with  this  article 

illustrate  the  wide  variety  of  work  which  can  be  conveniently 

taken  care  of  by  the  hand  milling  machine  shown  in  Pig.  1. 


Fig.  1.    FarweU  Quick  Change  Hand  MUler. 

This  is  known  as  the  Farwell  "quick-change"  hand  milling 
machine,  and  Is  built  by  The  Adams  Co.,  of  Dubuque,  Iowa. 
It  will  be  seen  to  differ  radically  in  construction  from  most 
other  machines  of  its  kind.  For  instance,  the  cross  travel 
is  secured  by  the  endwise  movement  of  a  quill  carrying  the 
spindle,  operated  by  the  upper  of  the  two  levers  on  the  col- 
umn, w:;=le  the  vertical  travel  is  provided  for  by  the  sliding 
of  the  spindle  heat,  vertically  on  the  main  casting.  This 
arrangement,  makes  it  possible  to  have  but  one  sliding  sur- 
face (that  for  the  transverse  movement)  between  the  work 
table  and  the  main  frame  of  the  machine,  instead  of  the  three 
surfaces  usually  necessary,  and  the  rigidity  thus  obtained 
makes  it  possible  to  do  heavier  work  than  ordinarily  attempted 
on  hand  machines.     The  use  of  high-speed  milling  cutters  still 


further  increases  the  range  of  the  tool.  With  the  old  carbon 
steel  cutters,  when  the  tooth  contact  was  comparatively  slow, 
power  feeds  were  required  to  get  the  slow,  steady  movement 
necessary  to  produce  true  smooth  surfaces,  but  when  high- 
speed cutters  are  used,  with  the  tooth  contact  nearly  quad- 
rupled, the  surface  produced  by  hand-fed  mechanism  is  satis- 
factory, while  the  rapidity  of  operation,  particularly  on  short 
cuts,  is  greatly  increased. 

The  spindle  is  driven  from  a  3-step  cone,  connected  to  the 
slide  by  an  adjusting  rod  for  preserving  the  proper  belt  ten- 
sion; with  the  two-speed  countershaft  provided,  this  gives  six 
changes  of  spindle  speed.  As  shown,  an  overhanging  arm  is 
provided,  carrying  an  arbor  support  on  the  outer  end.  This 
support  may  be  removed  and  the  arm  pushed  back  out  of  the 
way  when  it  is  not  needed.  Provision  is  made  at  the  other 
end  of  the  arm  for  holding  studs  for  former  rolls  to  use  in 
profiling,  cam  cutting,  etc.  For  the  same  purpose,  a  bracket 
is  provided,  extending  rearwardly  from  the  front  end  of  the 
spindle  slide,  in  which  guide  pins  or  rolls  may  be  held  at 
distances  of  4,  6,  8  and  10  inches  from  the  spindle.  The  way 
in  which  these  provisions  are  made  use  of  will  be  described 
later.  The  head  is  provided  with  adjustable  stops  for  limiting 
the  vertical  motion  in  either  direction,  and  is  counterbalanced 
by  weights  inside  the  column.  These  weights  may  be  added 
to  or  diminished,  in  the  same  way  as  is  done  with  scale 
weights,  so  that  the  head  may  be  over-balanced  to  feed 
upward,  under-balanced  to  feed  downward,  or  left  in  equi- 
librium for  hand  feeding. 

The  machine  gets  the  name  "quick-change"  from  the 
arrangements  provided  for  quickly  locking  and  unlocking  the 
various  adjustments,  relocating  the  positions  of  the  levers, 
and  changing  the  various  fixtures  provided.  The  three 
levers  shown,  controlling  the  cross,  vertical  and  transverse- 
movements,  respectively,  are  all  connected  to  similar  mechan- 
isms, so  that  when  any  one  of  them  is  given  a  movement 
at  right  angles  to  the  feeding  movement,  its  slide  is  tightly 
locked.  This  operation  at  the  same  time  disengages  the 
lever  from  the  shaft  of  the  pinion  controlling  the  movement, 
so  that  it  may  be  freely  swung  to  a  new  position  if  desired. 
This  is  a  great  convenience  in  profiling,  or  when  feeding  in 
two  directions.  By  this  means  the  table  may  be  locked,  the 
cutter  fed  into  the  work  to  the  proper  depth,  and  the  spindle 
head  locked  in  turn,  after  which  the  table  may  be  released 
and  the  longitudinal  feed  begun,  all  without  the  use  of 
wrenches,  or  without  requiring  the  operator  to  remove  his 
hand  from  either  of  the  levers. 

Two  fixtures  are  regularly  provided — the  vise  and  the  index- 
ing chuck  shown  on  the  floor  near  the  machine.  Special 
provision  is  made  in  the  design  of  the  table  for  holding 
these.  In  addition  to  a  %-inch  T-slot,  the  table  is  provided 
with  two  clamps,  operated  by  levers  beneath  it.  The  chuck, 
vise,  or  other  fixture  is  provided  with  ways  which  slide  in 
between  these  clamps,  so  that  it  may  be  secured  in  any  posi- 
tion by  a  single  turn  of  the  lever. 

The  vise  furnished  with  the  machine  has  jaws  6  inches 
wide,  2  inches  deep,  and  opening  Z  inches  in  the  normal  posi- 
tion. By  reversing  the  sliding  jaw,  as  shown  in  Fig.  4,  the 
vise  will  hold  work  6  inches  wide.  It  is  exceedingly  heavy 
and  provided  with  engaging  flanges  so  that  it  may  be  secured 
in  the  quick-changing  clamps  in  two  vertical,  as  well  as  in 
two  horizontal  positions.  The  three-jawed  chuck  furnished  is  6 
Inches  in  diameter,  has  two  sets  of  jaws,  and  will  take  1  9-16- 
inch  stock  through  the  center.  It  is  mounted  on  a  heavy  angle 
plate,  which  may  be  secured  by  the  quick-acting  clamps  to 
the  table  in  one  horizontal  and  two  vertical  positions.  Twenty- 
four  stops  or  graduations  are  provided  which  are  convenient 
in  spacing  cutters,  laying  out  keyways  on  quarters  or  oppo- 
site sides  of  the  shaft,  or  for  squaring  or  milling  hexagon 
heads.  It  may  be  used  conveniently  for  circular  milling,  as 
well,  as  shown  in  Figs.  5  and  6. 

In  Figs.  2  to  10,  inclusive,  are  shown  a  number  of  oper- 
ations, giving  some  idea  of  the  varying  range  of  work  for 
which  the  machine  can  be  used.  In  Fig.  2  is  shown  a  deli- 
cate milling  operation  with  a  fine  cutter  on  a  comparatively 
large  casting.  Work  of  this  kind  is  easily  performed  on  this 
machine,  since  the  sensitiveness  of  the  hand  feed  in  vertical 
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Pig.  4.    Vise,  with  Jaw  Reversed  to  Increase  Capacity 


Fig.  5.     Circular  Milling  with  Rotating  Vise. 
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Pig,  6.     Another  Case  of  Circular  Milling,  with  End  MQl. 


Fig.  7.     Long  Cuts  In  Two  Directions.  Performed  in  One  Operation. 


Fig.  8.     A  Profiling  Job. 


Pig.  9.     Cutting  a  Ball-shaped  Mill. 


August,  1907. 


MACHINERY. 


711 


movements  is  preserved,  no  matter  what  the  weight  of  the 
work  may  be.  the  vertical  feed  being  obtained  by  the  travel 
of  the  head  instead  of  the  work.  In  Fig.  3  the  chuck  is 
shown  holding  a  shaft  which  is  having  keyways  milled  in  it 
at  positions  90  degrees  apart;  the  same  attachment  is  also 
shown  in  Figs.  5,  6  and  9.  In  Fig.  4  the  vise  is  shown  with 
the  sliding  jaw  reversed  to  increase  its  capacity;  the  method 
of  holding  the  vise  to  the  table,  previously  described,  is 
plainly  seen  in  this  cut  and  in  Fig.  7. 

Examples  of  circular  milling  are  shown  in  Figs.  .5  and  6. 
In  the  first  of  these  the  axis  of  rotation  is  horizontal,  and 
parallel  to  that  of  the  spindle.  The  chuck  holding  the  work 
is  rotated  by  a  suitable  handle,  inserted  in  the  socket  pro- 
vided for  it,  as  shown  later  in  Fig.  10.  In  Fig.  6  an  end 
milling  cutter  is  used  to  finish  the  outside  of  the  hub  of  the 
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Flgr.  10.     Cam  Cuttiner  with  Master  Cam  and  FoUower  Boll. 

link  shown.  Here  the  work  itself  is  of  such  shape  that  it 
can  be  conveniently  grasped  by  the  hand  of  the  operator 
and  fed  past  the  cutter. 

In  Fig.  7  is  shown  a  piece  of  work  in  which  there  are  both 
longitudinal  and  vertical  feeds,  each  of  them  of  some  length. 
A  piece  of  work  of  this  kind  well  shows  the  advantages  of  the 
lever  mechanism  used  on  the  machine,  since  it  requires  feeds 
beyond  the  range  of  a  single  movement  of  the  lever,  and 
requires  a  change  in  the  direction  of  the  feed  from  one  lever 
to  the  other.  These  numerous  changes  in  adjustments  are  all 
accomplished  without  requiring  the  workman  to  remove  his 
hands  from  the  work  levers  controlling  the  two  feeds. 

In  Figs.  8,  9  and  10  are  shown  some  suggestive  cam-cutting 
and  profiling  operations.  The  first  of  these  shows  a  bar  being 
milled  to  the  proper  contour  for  a  machine  handle.  A  stud 
with  a  copying  roller  is  clamped  in  the  overhanging  arm; 
this  roller  bears  on  a  former  held  in  a  fixture  clamped  to 
the  work  table.  This  fixture  is  held  by  the  same  means  as  is 
provided  for  the  chuck  and  vise.  The  spindle  head  has  a 
large  part,  if  not  all,  of  its  counterbalancing  removed,  so  that 
its  weight  is  effective  in  keeping  the  copying  roller  down  on 
the  former.  As  the  table  is  fed  along  by  the  lever  controlling 
it,  it  will  be  seen  that  the  work  is  profiled  to  agree  with 
the  former.  In  Fig.  9  a  round-ended  mill  is  being  made. 
This  is  also  a  profiling  operation.  In  this  case  a  bracket 
carrying  the  former  is  bolted  to  the  back  side  of  the  base  of 
the  three-jawed  chuck.  The  copying  roller  is  held  on  a  stud 
In  one  of  the  holes  in  the  bracket  attached  to  the  spindle 
head,  as  previously  described.  As  in  Fig.  8,  the  unbalanced 
weight  of  the  spindle  head  keeps  the  roll  in  contact  with  the 


former,  thus  guiding  the  cutter  to  form  the  ball-shaped  end 
of  the  mill  which  is  being  made. 

In  Fig,  10  the  machine  is  shown  at  work  on  a  cam-cutting 
operation.  The  former  and  the  cam  to  be  cut  are  each  fastened 
to  a  shaft  passing  through  the  three-jawed  chuck,  which  is 
held  in  the  same  way  as  in  Fig.  9.  In  this  case  also  the 
former  roll  is  mounted  on  the  bracket  extending  backward 
from  the  spindle  head.  This  head  is  locked,  however.  The 
cam  and  the  former  are  rotated  by  the  long  handle  shown 
inserted  in  the  periphery  of  the  chuck.  As  the  work  is  thus 
slowly  revolved,  the  action  of  the  roll  and  the  former  shifts 
the  table  backward  and  forward  in  such  a  way  as  to  duplicate 
the  curves  of  the  master  cam  on  the  cam  being  cut. 

The  table  of  this  machine  has  a  working  surface  of  18 
inches.  The  length  of  the  table  feed  is  18  inches,  the  vertical 
movement  of  the  spindle  head  is  12  inches,  and  the  longitudi- 
nal movement  of  the  spindle  is  2l<,  inches.  The  spindle  is 
bored  to  No.  9  B.  &  S.  taper.  The  spindle  bearings  are  of 
bronze.  The  spindle  pulley  is  6  inches  in  diameter  and 
4  inches  face,  and  the  spindle,  by  the  mechanism  described, 
may  be  given  six  changes  of  speed,  ranging  from  70  to  250 
revolutions  per  minute.  The  net  weight  of  the  machine  is 
1,090  pounds. 


THE  JOHNSTON  CRUDE  OIL  ENGINE. 

The  Johnston  crude  oil  engine,  shown  in  Figs.  1,  2  and  3, 
operates  on  a  cycle  somewhat  similar  to  that  of  the  Diesel 
engine,  but  is  without  its  disadvantages.  The  compression  press- 
ure usually  carried  is  150  pounds  per  square  inch,  but  any 
compression  from  90  to  300  or  400  pounds  may  be  used  if  so 
desired.  The  fuel  is  injected  in  a  spray  at  the  end  of  the 
compression  stroke,  and  is  immediately  ignited  and  burned 
as  it  enters  the  cylinder.  The  ignition  is  independent  of  the 
compression,  and  is  caused  by  a  plate  of  special  alloy  fastened 
to  the  end  of  the  piston;  this  plate  is  maintained  at  a  high 
temperature  by  the  recurrent  charges  of  oil  burning  in  the 
cylinder.  The  first  few  charges  are  ignited  by  a  hot  thimble, 
which  is  heated  externally  for  two  or  three  minutes  before 
starting  the  engine.  When  the  engine  is  once  started,  no 
further  heating  is  required. 

The  oil  is  broken  up  by  means  of  a  specially  designed  spray- 
ing device  and  compressed  air.  A  two-stage  air-pump  is 
attached  to  the  engine,  which  maintains  the  air  pressure  at 
any  desired  point,  usually  300  to  400  pounds.  Storage  tanks 
are  supplied  with  the  engine,  and  compressed  air  is  used  for 
starting,  the  start  without  cranking  being  certain  when 
instructions  are  followed.  The  governor  acts  on  the  oil-pump 
and  controls  the  amount  of  oil  injected  into  the  cylinder  each 
working  stroke.  As  the  compression  pressure  remains  practi- 
cally constant  under  all  loads,  the  economy,  when  running 
light,  is  much  better  than  in  the  ordinary  throttling  gas 
engines. 

One  of  the  principal  reasons  for  the  success  of  this  engine 
is  the  use  of  a  "hot"  combustion  chamber.  Inasmuch  as  no 
air  is  mixed  with  the  fuel  charge  until  the  proper  time  for 
ignition  has  arrived,  it  is  impossible  for  pre-ignition  to  take 
place.  Hence  there  is  no  limit  to  the  cylinder  temperature  or 
compression,  so  far  as  pre-ignition  is  concerned.  This  is  an 
important  feature  of  economy,  as  high  working  temperatures 
are  possible — temperatures  that  are  impossible  in  explosive 
charge  engines.  These,  in  fact,  have  to  waste  a  large  per- 
centage of  their  heat  in  waterjackets  designed  to  keep  the 
cylinder  walls  below  the  igniting  point  of  the  charge.  The 
Johnston  engine  is  so  constructed  that  during  the  injection 
and  burning  of  the  oil  and  the  early  part  of  the  expansion 
stroke  no  water-jacketed  surfaces  are  exposed  to  the  charge. 
The  whole  interior  of  the  combustion  chamber  is  at  such  a 
high  temperature  that  there  is  no  tendency  for  tar  or  carbon 
to  accumulate,  and  after  a  long  run  the  interior  of  the 
combustion  chamber  will  be  found  perfectly  clean,  more  so, 
in  fact,  than  if  the  engine  had  been  run  only  a  few  minutes. 
In  very  short  runs,  the  temperature  does  not  rise  high  enough 
to  burn  the  walls  perfectly  clean,  but  even  on  no  load  there 
is  no  accumulation  of  carbon. 

The  question  which  immediately  springs  up  in  the  mind  of 
the  engineer  when   hot  cylinders  are  mentioned,   is:    "What 
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about  the  lubrication?"  By  referring  to  the  section.  Fig.  3, 
the  method  of  providing  hot  surfaces  for  the  combustion 
chamber  and  cool  surfaces  for  the  piston  and  piston  rings 
may  be  seen.  The  piston  proper  works  in  a  water-jacketed 
cylinder  in  the  usual  way,  but  the  piston  is  constructed  with 
an  extension  which  is  1-16  inch  smaller  in  diameter  than 
the  bore  of  the  cylinder,  -and  hence  never  comes  into  contact 
with  it.    Xo  matter  how  hot  the  piston  extension  may  become, 


Fig.  1.    Johnston  200  H.P    Crude  Oil  Engine. 

no  harm  can  result,  as  there  is  no  contact  or  friction  between 
the  hot  parts.  The  small  ignition  plate  is  the  only  part  that 
deteriorates,  this  having  to  he  renewed  in  from  six  to  twelve 
months. 

Samples  of  every  obtainable  oil  have  been  tried  in  this 
engine,  including  many  grades  of  crude  oil,  crude  residues, 
coal  oil,  gasoline  and  benzine,  without  showing  any  signs 
of  clogging  with  any  grade  of  fuel.  Xo  adjustments  whatever 
are    necessary    in    changing    from    one    fuel    to    another.      A 


IMPROVED  THOMPSON  UNIVERSAL  GRINDER. 
In  the  September,  1906.  issue  of  JIacui>t:rt  we  illustrated 
a  universal  grinder  built  by  the  Thompson  Grinder  Co., 
Springfield.  Ohio.  As  will  be  remembered,  one  of  the  inter- 
esting features  of  the  machine  is  the  method  used  to  bring 
the  parts  into  the  proper  positions  to  perform  work  of  vary- 
ing character.  The  wheel  spindle  is  permanently  mounted 
on  a  central  column,  rigidly  connected  with  the  base.  Around 
this  is  a  heavy  sleeve  carrying  the  knee 
saddle  and  work  table,  with  all  the  mechan- 
isms and  attachments  necessary  for  per- 
forming widely  diversified  operations. 
This  sleeve,  with  all  its  attached  parts,  can 
be  rotated  around  the  machine,  through  an 
angle  somewhat  greater  than  180  degrees, 
thus  presenting  the  work  either  to  the 
face  or  the  edge  of  either  of  the  two  wheels 
used,  or  at  an  angular  position  with  them. 
A  number  of  improvements  have  recently 
been  made  in  this  machine,  so  that  it  now 
has  the  appearance  shown  in  the  accom- 
panying half-tone. 

The  task  of  devising  suitable  means  for 

applying  a  copious  supply  of  water,  with 

the   great   variety   of  work   of   which  this 

grinder  is  capable,  is  a  diflBcult  one.     The 

successful  solution  of  the  problem  involved 

^^j  a   consideration   of  the  means  of  delivery 

9.i-'^^^^K  of  the  water  and  its  application,  complete 

^^^f  drainage  of  the  water  from  the  work  and 

^B^  the  surface  of  the  machine,  freedom  of  the 

drainage    system    and    pump    from    being 

clogged    with   sand,   ease   of   access   to   all 

parts  of  the  tank  and  drainage  system  for 

the  removal  of  sediment,  and,  finally,  full 

protection    to    the    journals    and    gearing.      The    centrifugal 

pump   has   been  found   to    be   best   adapted   to   work   of   this 

kind,   and   is   therefore   used.     It   is   simple   in   construction, 

easily  accessible,  and  of  such  capacity  that  it  does  not  need  to 

be  run  at  an  excessive  speed.    This  pump  is  placed  in  a  pocket 

which  forms  the  lowest  point  in  a  trough,  cast  on  the  base  of 

the    machine    and    completely    encircling    it.      This    trough 

receives   the  water   in   any   position   of  the   work  and   table, 

and   forms   a   depository   for   the   sediment   contained   in   the 


Fig.  2.    Johnston  60  H.P.  Crude  Oil  Engine,  Side  and  End  Elevations 


9  X  12-inch  engine  has  supplied  power  for  the  factory  of  the 
compan.v  for  over  a  year,  using  the  cheapest  grade  of  crude 
fuel  oil,  having  an  average  specific  gravity  of  0.S75  and  a  flash 
point  170  degrees  F.  The  fuel  consumption  in  small  engines, 
say  of  15  H.  P.,  is  %  gallon  of  any  kind  of  oil  per  10  horse- 
power hours,  at  normal  load. 

This  engine  is  the  invention  of  H.  Addison  Johnston,  and 
is  built  by  the  Johnston  Oil  Engine  Co..  Ltd..  Toronto,  Canada. 


water;  as  it  is  open  at  the  top,  the  dirt  is  easily  scooped  out 
whenever  it  becomes  troublesome.  The  trough  is  of  sufficient 
diameter  to  extend  well  outside  of  the  main  body  of  the 
machine,  so  that  any  water  which  may  splash  on  the  smooth 
sides  will  drip  at  once  into  the  reservoir. 

From  the  table,  carriage  and  knee,  the  water  is  delivered 
to  the  trough  through  two  pipes.  From  every  other  part  ot 
the     machine     there     are     open     conduits     provided,     which 
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remove  all  possibility  of  the  drainage  system  becoming 
clogged.  Since  it  is  useless  to  try  to  confine  the  water 
exactly  to  the  point  where  the  wheel  touches  the  work,  the 
plan  has  been  adopted  of  providing  for  perfect  drainage, 
rather  than  to  try  to  restrain  the  flow  of  the  water.  The 
adoption  of  this  principle  has  necessitated  the  location  of  all 
journals  and  gears  below  water-tight  decks.  The  top  of  the 
knee  casting  is  solid,  and  forms  a  water  shed  from  which 
lead  the  two  drip  pipes  shown  opening  into  the  trough. 
There  are  no  other  openings  in  tlie  top  of  the  knee  casting,  so 
that  the  gearing,   which   is   located   within,   is   protected  not 


Improved  Thompson  Universal  Grinder. 

only  from  water,  but  from  grit  and  dust.  The  carriage  is 
entirely  closed  beneath,  so  that  no  water  can  splash  from  the 
top  of  the  knee  into  the  enclosed  gearing.  Where  the  cast- 
ing rests  on  the  ways  of  the  knee,  projecting  lips  are  pro- 
vided which  prevent  water  from  entering  the  bearing  sur- 
face. So  well  is  the  drainage  system  worked  out  that  if  the 
machine  were  set  out  in  a  rain  storm,  practically  all  the  water 
striking  it  would  flow  at  once  into  the  trough,  while  all 
journals  and  gearing  would  remain  perfectly  dry. 

A  single  lever  serves  to  start,  stop  and  reverse  the  table 
feed,  This  lever  is  seen  in  the  center  of  the  carriage  on  the 
top,  within  easy  reach  at  all  times.  The  hand-wheels  for 
cross  and  longitudinal  adjustments  and  for  elevating  the  knee 
are  graduated  to  indicate  movements  of  0.001  inch. 

The  capacity  of  the  machine  will  be  indicated  by  the  follow- 
ing figures.  It  will  take  in  between  the  centers,  either  10  or 
20  inches  in  diameter,  by  36  inches  long.  It  will  grind  knives 
48  feet  in  length.  The  capacity  for  surface  grinding  is 
8  inches  wide  by  42  inches  long.  The  cutter  grinder  attach- 
ment provides  for  work  up  to  28  inches  in  diameter.  Internal 
grinding  up  to  30  inches  in  diameter  and  4  inches  in  depth 
is  practicable;  a  special  head-stock  is  used  for  internal  grind- 
ing of  larger  diameters.  The  makers  believe  that  the  variety 
and  dimensional  range  of  the  work  performed  is  unapproached 
by  any  other  similar  machine. 


BLISS  DOUBLE  SEAMING  MACHINE. 
The  double  seaming  machine  shown  in  the  accompanying 
halftone  has  been  recently  designed  by  the  E.  W.  Bliss  Co..  of 
5  Adams  St.,  Brooklyn,  N.  Y.  It  is  especially  designed  for 
use  in  connection  with  the  manufacture  of  articles  of  iron 
and  enamel  ware,  where  the  shape  of  the  part  to  be  manu- 
factured is  round,  as  is  the  case  with  foot  tubs,  wash  tubs, 
buckets,  and  similar  articles.  One  of  the  improvements  inti-o- 
duced  is  the  toggle  motion  by  which  the  treadle  is  connected 
with  the  bottom  or  clamping  plate.  When  the  treadle  is  de- 
pressed, the  toggles  are  locked  and  form  a  positive  clamp 
between  the  chuck  and  body,  thus  allowing  the  operator  to 
remove  his   foot   from   the   pedal.     At   the  conclusion   of  the 


operation  of  double  seaming  the  pressure  is  removed  by 
touching  a  handle  at  the  right  side  of  the  machine,  after 
which  the  bottom  plate  drops  to  its  lower  position,  allowing 
the  article  to  be  taken  off  and  another  one  to  be  placed  in 
position  to  be  worked  on. 

Another  point  of  interest  is  the  smoothing  attachment  on 
the  left-hand  side.  In  many  articles  the  top  edge  of  the  body 
is  wired,  and  difficulty  is  often  experienced,  especially  on 
tapering  work,  in  getting  the  metal  to  hug  the  wire  ring 
closely  all  the  way  around.  With  this  attachment  it  is  pos- 
sible, while  performing  the  double  seaming  operation  at  the 
bottom,  to  smooth  out  all  the  wrinkles  formed  in  the  process 
of  wiring,  and  roll  the  metal  closely  over  the  wire.  This 
adds  greatly  to  the  appearance  of  the  finished  product  with- 
out taking  any  more  time. 

The  adjustments  are  all  easy  of  access  and  quickly  made. 
In  changing  the  machine  for  different  heights  of  bodies,  use 
is  made  of  the  rack  and  pinion  seen  on  the  left-hand  side  of 
the  machine.  The  adjustments  for  different  diameters  of 
work  and  depth  of  seam  are  made  by  suitable  screws  and 
hand -wheels.     One  of  these  can  be  seen  at  the  back  of  the 


Double  Seaming  Machine  with  Smoothing  Attachment  for  Wired  Edges, 

arm  which  carries  the  double  seaming  roll;  the  other,  for 
adjusting  the  machine  for  different  heights  of  seam,  is  out 
of  sight  in  the  cut.  The  machine  will  take  work  up  to  26 
inches  in  diameter  and  36  inches  in  height.  It  weighs  about 
3,000  pounds. 


HENRY  &  W^RIGHT  SENSITIVE  RADIAL  DRILL. 

The  machine  shown  in  the  accompanying  halftone,  built  by 
The  Henry  &  Wright  Mfg.  Co,,  Hartford,  Conn.,  is  somewhat 
unusual  in  that  it  is  an  application  of  the  sensitive  drill- 
press  idea  to  the  radial  type  of  machine.  The  builders  believe 
that  there  is  a  large  amount  of  work  of  such  shape  and 
weight  as  to  necessitate  the  use  of  radial  drills,  in  which  the 
holes  to  be  made  are  of  such  size  that  the  efficiency  of  the 
drilling  depends  more  on  speed  than  feed.  To  meet  this  class 
of  work  this  drill  press  has  been  designed. 

This  machine  will  drive  drills  much  larger  than  the  %-inch 
size  stated  as  the  upward  limit  of  its  useful  capacity,  but 
the  makers  lay  stress  on  the  fact  that  this  is  the  first  radial 
drill  ever  put  on  the  market  that  will  use  these  smaller 
drills  to  advantage.  Within  its  range  the  results  obtained 
are  great  enough  to  entitle  this  machine  to  a  sure  posi- 
tion in  the  machine  shop.    As  experiments  in  many  cases  have 
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shown,  work  can  be  performed  5  or  6  times  as  fast  as  with 
a  regular  high-grade  radial  drill.  There  are  other  advantages 
also  in  the  use  of  the  machine,  such  as  a  large  saving  in  the 
power  used,  due  to  the  elimination  of  friction  in  bearings, 
with  a  corresponding  saving  of  belting  and  oiling.  There  Is 
also  an  extension  of  the  life  of  the  machine  due  to  the  ease 
with  which  ball  cups  and  cones  on  which  most  of  the  wear 
comes,  may  be  replaced.  Many  of  the  features  of  the  sensi- 
tive drill,  built  by  the  same  makers,  described  in  the  July, 


Although  this  machine  is  designed  as  a  radial  drill,  it  may 
be  operated  as  a  stationary  drill  by  locking  the  revolving 
table  and  the  arm,  and  clamping  a  sub-table  to  the  revolving 
table  by  T-slots  provided  for  the  purpose. 


Sensitive  Badial  Drill  Press. 

1907,  issue  of  Hachixekt.  have  been  incorporated  in  this  one. 
such,  for  instance,  as  the  balance  spindle  drive,  friction  pin- 
ion, etc. 

Friction  has  been  reduced  to  a  minimum  by  the  use  of  ball 
bearings,  and  the  driving  is  done  by  a  single  belt,  eliminating 
entirely  the  use  of  gears.  This  gives  a  very  sensitive  and 
economical  drive  for  the  work  for  which  the  machine  is 
designed,  A  patented  idler  device,  as  shown,  makes  it  pos- 
sible to  use  a  single  belt  in  the  drive,  and  not  interfere  with 
the  swinging  of  the  arm  through  a  radius  of  ISO  degrees,  with 
a  uniform  tension  always  maintained  on  the  belt.  The  idler 
pulleys  are  arranged  to  take  up  slack  in  the  belt,  within  rea- 
sonable limits.  Instead  of  shifting  the  drill  spindle  in  a 
sliding  head  along  the  arm  to  bring  the  drill  to  the  point 
desired,  a  round  table  revolving  on  balls  is  used  for  support- 
ing the  work.  This  makes  it  easy,  in  combination  with  the 
swinging  arm,  to  bring  the  drill  quickly,  and  with  very  little 
effort,  to  any  position  on  the  work  desired.  The  table  is  pro- 
vided with  a  lock  to  hold  it  stationary  when  in  use.  A  square 
table  is  provided  to  be  used  in  drilling  small  work,  to  bring 
it  to  the  proper  height  to  be  drilled  easily. 

The  ann  may  be  raised  and  lowered  by  a  screw  at  the  side 
of  the  column.  The  screw  at  the  side  of  the  arm  provides 
for  clamping  it  in  any  position  required,  and  the  column, 
which  supports  the  arm,  may  be  locked  in  any  position  by 
tightening  the  screws  in  the  bracket  provided  for  the  pur- 
pose. The  arm  also  has  a  hole  for  receiving  the  guide  bar 
for  the  tapping  fixture. 

There  are  eight  changes  of  speed,  with  a  aouble  speed 
countershaft  run,  as  recommended,  at  90  and  400  revolutions 
per  minute,  giving  a  range  of  speed  at  the  drill  point  of  from 
60  to  975  revolutions  per  minute. 


COX'S  PLANING  AND  SHAPING  COMPUTER. 

In  the  July  issue  mention  was  made  of  a  Cox  time  and 
cost  computer  for  boring  and  turning,  which  was  distributed 
by  the  Bullard  Machine  Tool  Co.,  at  the  recent  Atlantic  City 
convention  of  the  American  Railway  Master  Jlechanics"  Asso- 
ciation. The  veteran  designer  of  this  computer,  Mr.  William 
Cox.  53  Ann  St..  New  York,  has  also  designed  the  planing  and 
shaping  time  and  cost  computer  shown  in  the  accompanying 
cut.  This  latest  effort  of  Mr.  Cox  is  consecutive  number  120, 
and  it  indicates  the  total  number  of  the  computers  he  has 
gotten  up.  covering  almost  every  branch  of  engineering 
activity.  We  understand  that  this  computer  is  for  sale  to 
some  one  machine  tool  building  concern  which  would  care  to 
use  it  for  advertising  souvenirs. 

This  computer  is  designed  to  give  the  time  required  for 
planing  any  given  fiat  surface  on  a  planing  machine  or  on  a 
shaper.  It  also  gives  the  cost  of  performing  such  work  at  any 
wage  rate  per  hour. 

The  formula  it  solves  is: 

Stroke  X  Width  X  Feed 

Time,  in  minutes  = , 

Effective  Speed  X  12 
where. 

Stroke  =: length  of  stroke,  in  inches; 

Width  r=  width  of  cut,  in  inches; 


COX'S     PLANING   AND  SHAPING    COMPUTER, 


Cox's  Computer. 

Feed     =  number  of  strokes  per  inch  of  width  of  cut : 
Effective  speed  =  distance  in  feet  covered  in  one  minute 

Cutting  X  Return  Stroke 

by  tool  while  cutting  = . 

Cutting  +  Return  Stroke 

The  problems  solved  by  this  computer  are; 

1.  The  time  required  to  plane  any  given  surface  of  any 
length  of  stroke  and  width  of  cut,  with  any  feed  and  cutting 
speed. 
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2.  To  find  suitable  cutting  speed  and  feed,  when  the  length 
of  stroke  and  width  of  cut  are  known,  and  the  time  in  which 
the  work  should  be  done  has  been  predetermined  in  accord- 
ance with  the  wage  rate,  so  as  to  bring  the  cost  down  to  a 
given  figure. 

3.  To  find  the  cost  of  the  work  done  at  any  wage  rate 
when  the  required  time  has  been  ascertained,  and  vice  versa. 
to  find  the  time  allowed  for  any  given  cost  at  any  wage  rate. 

In  the  cut,  a  small  sector  scale  for  computing  the  cost  is 
not  shown,  as  it  would  cover  some  of  the  more  important 
parts  of  the  computer. 


KRIPS-MASON  PRESS  ATTACHMENT  FOR  COUNTER- 
SINKING WASHERS. 

The  Krips-Mason  Machine  Co.,  1636  N.  Hutchinson  St., 
Philadelphia,  Pa.  (who  builds  the  press  illustrated  in  the 
March,  1907,  issue  of  M.\chi>ery,  for  making  washers  at  one 
stroke),  has  recently  added  an  improvement  to  the  dies  fur- 
nished with  this  machine.  The  purpose  of  this  improvement 
is  to  countersink  the  washers  produced.  The  countersink  is 
deep,  extending  one-third  or  one-half  way  through  the  stock 
from  which  the  washer  is  made.  It  is  formed  by  a  conical 
shoulder  on  the  punch,  which  forms  the  countersink  while  the 
washer  is  held  firmly  on  the  die.  thus  making  a  very  neat 
job. 


BESLY  NO.  40  PLAIN  MOTOR-DRIVEN  GRINDER. 
Chas.  H.  Besly  &  Co.,  13,  15,  17,  21  South  Clinton  St.,  Chi- 
cago, 111.,  have  built  what  they  believe  to  be  the  largest 
motor-driven  disk  grinder  ever  constructed.  This  is  shown 
In  the  accompanying  halftone.  It  is  a  No.  40  plain  machine, 
using  26-inch  disk-wheels  driven  by  a  20-horse-power  General 
Electric  direct  current  motor.     The  motor  alone  weighs  a  ton. 


Heaviest  Motor-driven  Disk  Grinder  BuUt. 

Four  of  the  builders'  patented  spiral  groove  disks  are  provided 
with  the  machine,  which  is  fitted  with  their  regular  adjustable 
tilting  table.  The  controller  and  starting  box  are  placed  in 
the  base  of  the  machine,  and  may  be  reached  by  the  door 
shown  in  the  illustration.  This  prevents  these  parts  from 
becoming  clogged  or  short-circuited  by  powdered  steel  and 
abrasives. 


BENOLD  SILENT  CHAIN  DRIVES  OF  UNUSUAL  SIZE. 
The  Link-Belt  Co.  of  Philadelphia,  Pa.,  has  recently  deliv- 
ered a  Renoid  silent  chain  drive  of  very  unusual  proportions 
to  the  Seattle  Brewing  &  Malting  Co..  Seattle,  Wash.  This 
drive  is  the  largest  of  this  type  in  the  country.  It  transmits 
325  horse-power  from  the  motor  to  the  refrigerating  machin- 
ery. Two  chains,  as  shown  in  the  cut,  are  run  side  by  side 
on  single  wheels  spaced  14  feet  from  center  to  center.  The 
load  is  uniformly  distributed  by  Dodge  spring  centers  on  the 


driven  wheel.     The  peripheral  speed  of  the  chain  is  1,100  feet 
per  minute. 

The  Renoid  silent  chain  was  fully  described  and  illustrated 
in  the  August,  1901,  issue  of  Machinery.  Among  its  advan- 
tages are  the  facts  that  the  load  of  the  chain  is  uniformly  dis- 
tributed over  all  the  teeth  of  both  driving  and  driven  gears 
which  are  in  contact  with  it;  that  the  stretch  resulting  from 
wear  of  the  teeth  is  compensated  by  the  construction  of  the 
chain,  which  automatically  assumes  a  larger  pitch  diameter; 


A  325  Horse-power  Silent  Cham  Transmission. 

and  that  the  noise  common  with  ordinary  chain  drives  is 
entirely  overcome.  Even  when  the  Renoid  chain  becomes 
worn,  the  maximum  efficiency  will  be  maintained,  although 
the  demands  may  be  severe  enough  to  incapacitate  ordinary 
drives.  The  chain  will  run  in  either  direction  and  is  not 
adversely  affected  by  heat  or  cold,  dampness  or  oil. 

Another  installation  also  of  unusual  interest  has  been  fur- 
nished for  the  city  of  Columbia.  S.  C,  under  the  supervision 
of  Wm.  M.  Piatt,  the  assistant  city  engineer.  This  drive  oper- 
ates a  Worthington  centrifugal  pump,  and  is  driven  by  a  hori- 
zontal turbine  at  the  unusually  high  surface  speed  of  1,755 
feet  per  minute.  The  shafts  are  11  feet  7  inches  from  center 
to  center,  and  224  horse-power  is  transmitted. 


A  LINE  OF  SCREW-THREAD  MICROMETERS. 
In  its  work  of  making  tools  for  accurate  screw  cutting, 
the  Wells  Bros.  Co.,  of  Greenfield,  Mass.,  has  developed  a 
line  of  micrometers  for  the  measurement  of  screw  threads. 
These  tools  have  proved  so  useful  in  their  own  work  that  they 
have  decided  to  place  them  on  the  market.  The  system  of 
measurement  employed  differs  radically  from  that  used  in 
any  other  commercial  thread  micrometer.  As  may  be  seen  by 
examining  either  of  Figs.  1,  2  and  3  (in  which  various  styles 
are   shown)    the   measurement   is   taken   between   two    points 


Pigr.  1.    Screw-thread  Caliper  made  in  Hand  Micrometer  Style. 

formed  to  the  angle  of  the  thread,  generally  60  degrees.  The 
measuring  point  in  the  anvil  has  a  side  adjustment  by  microm- 
eter screw,  by  which  means  it  is  set  off  from  the  center  line 
of  the  spindle  by  a  distance  equal  to  one-half  the  lead  of  the 
screw,  for  single-threaded  screws,  or  adjusted  baclt  to  a  cen- 
tral position  for  a  double-threaded  one.  The  micrometer  spin- 
dle has  a  conical  point  similar  to  that  in  general  use  with 
thread  micrometers.  Both  measuring  points  are  flatted  enough 
to  clear   the   bottoms   of   all    United   States   standard   threads 
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within  the  range  of  the  tool.  This  method  or  measurement,  it 
will  be  seen,  gages  the  threads  on  their  inclined  sides,  and  so 
gives  what  may  be  called  the  "pitch  diameter,"  which  is  the 
only  measurement  of  any  value  in  determining  the  fit  of  a 
thread. 

This  principle  is  applied  to  the  three  forms  of  micrometer 
shown.  In  Fig,  1  is  what  the  makers  call  their  "hand  thread 
micrometer."  This  is  made  in  two  sizes,  one  having  a  capacity 
up  to  and  Including  1  inch,  while  the  larger  one  will  measure 
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Fig.  2.    Thread  CaUper  with  Base,  for  General  Shop  Use. 

threads  from  1  to  2  inches  diameter  inclusive.  In  Fig,  2  is 
shown  a  "thread  micrometer  caliper  for  shop  use,"  It  is 
made  somewhat  heavier  than  the  hand  style,  and  is  mounted 
on  a  base  of  its  own.  It  is  considered  to  be  preferable  to  the 
micrometer  style,  in  some  ways,  for  the  use  of  manufacturers, 
and  is  made  in  two  sizes,  the  first  having  a  capacity  for 
screws  from  %  inch  to  1  inch  in  diameter,  and  the  larger 
one  from  ^i  inch  to  IV2  inch.  The  device,  which  is  shown 
in  Fig.  3.  is  made  to  cover  a  large  range  of  sizes,  the  block 


Fig.  3.     Form  of  De 


Wide  Range  for  General  Manufacturing. 


carrying  the  micrometer  screw  being  arranged  to  clamp  down 
at  1  inch  intervals,  and  set  to  position  by  means  of  standard 
end  gages  placed  between  hardened  steel  plugs.  As  usually 
made,  this  style  has  a  small  size  limit  of  U-.  inch  diameter, 
with  the  upper  limit  at  any  reasonable  point,  as  desired  by  the 
purchaser. 

Wells  Bros.  Co.  has  issued  a  separate  catalogue  of  gages, 
and  has  established  a  well-equipped  department  for  the  man- 
ufacture of  these  tools.  This  firm  would  be  pleased  to  for- 
ward a  copy  of  its  gage  catalogue  on  request. 

The  cost  of  fireprooflng  office  buildings  from  9  to  14 
stories  high,  in  our  larger  cities,  has  recently  been  the  sub- 
ject of  an  investigation,  and  the  results  have  been  published 
by  the  National  Fireprooflng  Association.  The  figures  show 
that,  in  general,  the  cost  of  the  foundation  and  masonry  work 
in  such  buildings  is  about  one-third  of  the  total  cost.  The 
steel  frames  cost  about  one-sixth,  and  the  mechanical  equip- 
ment and  the  furniture  about  one-fifth,  the  remaining  part,  or 
more  than  one-fourth,  being  expended  for  trim  and  finish. 
The  experiences  at  Baltimore  and  San  Francisco  show  that 
buildings  of  this  kind  in  a  conflagration  may  sustain  damages 
in  all  respects  excepting  foundations  and  steel  frames.  As 
these  two  items  represent  a  comparatively  small  percentage 
of  the  value  of  the  building,  the  average  fireproof  building  in 
a  conflagration  may  easily  sustain  damage  amounting  to  70 
per  cent  of  its  value. 


James  Vose.- 


BRITISH  TRADE  TOPICS. 

The  general  aspect  of  industry 
in  Great  Britain  points  to  a 
continuance  of  activity  for 
some  time  to  come.  Consider- 
able unrest,  however,  prevails 
among  large  bodies  of  workpeo- 
ple in  several  industries.  Engi- 
neers on  the  northeast  coast  are 
agitating  for  increased  wages; 
in  other  parts  the  emploj-ment 
of  the  premium  system  is  a 
cause  of  rupture,  and  in  most 
districts  resentment  is  still  felt 
at  the  comprehensive  scope  of 
the  conditions  in  the  Engineer- 
ing Trade  Agreement,  which 
makes  for  the  security  of  employers.  Railway  employes  of  all 
grades  are  making  efforts  to  improve  their  conditions  as 
regards  wages  and  hours.  It  is  conceded  that  such  a  course 
\s  desirable,  but  the  reduction  in  railway  dividends  likely  to 
follow  such  concessions  is  considered  excessive  by  the  railway 
managements.  However,  it  is  hoped  some  slight  benefit,  at 
any  rate,  will  be  reaped  b.v  the  men,  A  five  per  cent  advance 
has  been  granted  the  cotton  spinners,  though  weavers  have 
been  unsuccessful  in  their  application.  On  the  Continent, 
engineering  labor  is  inclined  to  insist  on  advances  in  wages 
or  reduction  in  the  number  of  working  hours,  and,  in  certain 
branches,  trade-union  working  conditions  are  being  increas- 
ingly insisted  on.  In  fact,  the  comparative  docility,  with 
which  the  Continental  workman  was  often  credited  when  labor 
topics  were  under  discussion  in  other  countries,  is  not  now  to 
be  confidently  counted  upon.  In  Italy,  in  many  instances,  the 
somewhat  sudden  introduction  of  mechanical  industries  has 
upset  the  industrial  equilibrium,  and  strikes  or  lockouts  are 
frequent  occurrences.  The  government,  in  order  to  assist 
the  new  industries,  endeavors  to  discourage  the  emigration  of 
labor  to  America.  The  utilization  of  hydro-electric  power  in 
Italy,  which,  it  is  realized,  is  a  great  national  asset,  is  likely 
:o  cause  considerable  and  beneficial  economic  changes  in 
that  tax-ridden  country. 

The  spring  and  early  summer  has  been  cold  and  wet  both 
in  Great  Britain  and  on  the  Continent,  with  quite  marked 
effects  on  the  automobile,  cycle,  and  allied  businesses.  In 
these,  the  clothing,  and  other  industries,  effect  has  followed 
cause  very  rapidly,  many  being  thrown  out  of  employment  or 
faced  with  considerable  loss. 

The  Cargo  Fleet  Co,  Steel  'Works, 

In  a   previous  article   we  mentioned   the   progress   recently 

made  in  the  equipment  of  a  number  of  British  iron  and  steel 

furnace  plants  and  mills,  and  some  particulars,  as  furnished 

to  the  JIanchester  Association  of  Engineers  on  a  recent  visit 

to  the  works  of  the  Cargo  Fleet  Co,,  Ltd.,  Middlesboro,  may 

be  of  interest.    These  works  are  situated  about  two  miles  from 

Middlesboro   and   consist    of   blast   furnaces,   with    gas-driven 

blowing  engines,  coke  ovens,  steel  furnaces,  and  rolling  mills. 

The  iron  ore  for  the  furnaces  is  obtained  from  the  company's 

mines,    about   twenty   miles   away.     The   blast   furnace    plant 

consists   of  two  furnaces.   90   feet   high,   with   twelve  Cowper 

stoves,   each  furnace  capable   of  producing  nearly  1,500  tons 

of  pig  iron  per  week,  all  of  which  is  taken,  molten,  to  the 

steel  furnaces  for  conversion.     There  are  seven  Cockerill  type 

gas  blowing  engines  working  on  the  single-acting  Otto  cycle. 

each  engine  delivering  14.000  cubic  feet  of  free  air  per  minute 

at  a  pressure  up  to  IS  pounds  per  square  inch.     The  cooling 

•  .Tames  Vose  was  horn  in  Rolton,  Lancashire,  England,  1.S02.  His 
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water  for  the  pistons  and  cylinder  jackets  is  pumped  by  two 
electrically-driven  pumps  to  the  cooling  tower.  The  gas  for 
the  blowing  engines  passes  through  three  Theisen  gas  wash- 
ers, two  of  which  are  capable  of  dealing  with  the  gas  from 
both  the  furnaces,  amounting  to  about  20,000  cubic  feet 
per  minute.  Each  washer  is  driven  by  a  150  H.  P.  motor. 
Steam  for  two  1,000  H.  P.  turbo-generators  and  two  Brown 
hoists  by  which  the  materials  are  automatically  dumped  into 
the  furnaces,  is  furnished  by  nine  water-tube  boilers.  Sixty 
tons  of  coal  per  hour  is  dealt  with  by  the  coal  washing  plant. 
The  coke  oven  plant  consists  of  100  Kopper  ovens  fed  by  two 
double  box  coal  compressors.  The  gas  from  the  ovens  passes 
to  the  by-product  plant  where  sulphate  of  ammonia  and  tar 
are  recovered.  Sufficient  gas  is  produced  to  supply  3,000  H.  P. 
through  gas  engines. 

The  electric  generating  plant  consists  of  a  350  K.  W.  com- 
pound steam  direct-driven  plant,  two  steam  turbo-generators 
each  of  750  K.  W.,  two  gas  engines  using  coke-oven  gas,  each 
directly  connected  to  300  K.  W.  generators,  and  two  gas  en- 
gines using  blast  furnace  gas,  each  directly  connected  to  375 
K.  W.  generators.  All  the  generators  run  in  parallel  at  220 
volts  continuous  current.  The  steel  smelting  shop  contains 
three  175  tons  Talbot  furnaces.  The  gas  for  these  furnaces 
is  supplied  by  ten  mechanically  stirred  producers  giving 
150,000  cubic  feet  of  gas  per  ton  of  coal.  The  furnaces  are 
charged  by  an  electrically-driven  charging  machine  and  two 
40-ton  overhead  hot-metal  cranes,  while  two  75-ton  steel  cast- 
ing cranes  are  provided  on  the  casting  side  of  the  furnaces. 
One  150-ton  gas-fired  mixer  is  installed. 

Two  rolling  mills  are  at  work.  The  cogging  mill  has  40- 
inch  center  of  rolls,  with  8  feet  6-inch  rolls  driven  by  a  three- 
cylinder  compound  condensing  engine,  45  x  52-inch.  The 
finishing  mill  consists  of  four  stands  of  rolls  direct  driven  by 
an  engine  exactly  similar  to  the  cogging  mill.  The  central 
condensing  plant  is  capable  of  dealing  with  steam  from  three 
mill  engines  of  the  size  already  mentioned.  The  pump  house 
is  equipped  with  electrically-driven  circulating  pumps,  steam- 
driven  dry  air  pumps,  condensor  water  pumps,  steam-driven 
hydraulic  pumps,  and  boiler  feed  pumps.  The  works  are  also 
provided  with  very  extensive  river  frontage,  and  a  wharf  at 
which  the  products  of  the  company  can  be  loaded  into  deep- 
sea  craft. 

Factors  Governing-  Selection  of  Special  Tools. 
It  is  often  the  case  that  tools  introduced  with  a  view  of 
showing  some  working  advantage  over  existing  types  may 
prove  their  claims  within  certain  limits,  but  the  increasing  use 
of  the  new  style  does  not  preclude  the  simultaneous  growth  of 
the  older  ones.  We  may  instance  portable  drilling  machines, 
etc.,  driven  electrically  or  by  compressed  air.  The  question  of 
which  class  to  select  may  easily  be  governed  quite  as  much 
by  the  particular  shop  conditions  as  by  the  relative  economy 
or  efficiency  of  the  drills  themselves.  In  one  shop  compressed 
air  may  be  used  quite  freely  for  a  number  of  purposes,  and 
electricity  scarcely  employed.  The  use  of  air-driven  drills  is 
thus  governed  by  factors  more  or  less  apart  from  its  merits 
as  a  tool.  In  the  next  shop,  current  may  be  universally  avail- 
able, while  compressed  air  may  not  be  called  for,  and  the 
electrical  drill  is,  of  course,  employed.  In  other  shops  both 
sources  of  power  are  at  disposal,  and  it  may  be  a  convenience 
to  have  both  types  of  drills  in  use,  but  that  which  is  found 
to  be  the  most  economical  in  working  cost  is  selected  as 
the  standard  shop  tool.  Even  then  it  may  pay  to  retain  the 
old  rope-driven  portable  drill  in  some  instances.  We  have 
been  led  to  make  the  above  comments  by  the  fact  that  con- 
cerns formerly  identified  with  the  production  of  one  par- 
ticular type  now  offer  both,  without  attempting  to  draw  in- 
vidious comparisons,  an  attitude  which  might,  with  advantage, 
be  more  widel.v  adopted. 

Small  Lathes. 
Several  firms  over  here  make  quite  a  specialty  of  small 
lathes,  etc.,  worked  by  treadle  or  power.  Drummond  Bros., 
Ltd.,  Guildford,  Surrey,  are  making  a  feature  of  such  lathes 
with  special  reference  to  their  employment  for  motor  car  re- 
pairing, etc.  The  saddles  are  arranged  to  act  as  boring  car- 
riages, if  required,  and  generally  the  lathe  is  so  designed  as 


to  adapt  it  to  a  wide  range  of  duties,  such  as  met  with  in 
repair  shops.  The  owners  of  many  large  English  country 
houses  find  it  advisable  to  install  such  a  tool  for  the  use  of 
their  chauffeur  or  engineer,  as  the  number  of  motor  cars  kept 
at,  and  the  mechanical  equipment  of,  such  large  houses  is 
often  quite  extensive.  Many  cars  being  of  Continental  manu- 
facture, the  lathes  mentioned  are  arranged  to  cut  metric  as 
v.'ell  as  ordinary  screw  threads.  These  tools  being  produced 
in  large  quantities,  are  sold  at  remarkably  low  prices,  con- 
sidering the  good  work  put  into  them.  We  hope  later  to  give 
some  further  particulars  of  these  lathes. 

Amateurs'  Lathes. 

G.  Birch,  Salford,  Manchester,  has  for  many  years  devoted 
special  attention  to  the  production  of  amateur  lathes  made 
to  suit  customers'  individual  requirements.  The  class  of  users 
for  whom  these  tools  are  made  does  not  so  much  consider 
price  as  all  round  adaptability  and  accuracy.  They  are  used 
for  experimental  work  of  a  precisional  nature  by  scientists. 
Others  are  used  by  wealthy  men  simply  as  a  hobby,  many 
of  these  users  turning  out  beautiful  specimens  of  medallion 
work  by  profiling  methods,  in  ivory,  ebony,  etc.  Some  of  the 
work  done  is  perhaps  scarcely  to  be  classed  as  turning,  as 
the  lathes  are  equipped  also  to  act  as  milling  and  drilling 
machines,  slotters,  shapers,  etc.,  in  fact  they  become  practi- 
cally complete  machine  shops  in  themselves.  We  were  re- 
cently informed  of  such  a  lathe  which  was  forwarded  to  an 
almost  inaccessible  part  of  India  for  the  purpose  of  providing 
congenial  occupation  during  the  leisure  hours  of  a  military 
officer  of  high  rank.  It  has  been  remarked  that  probably 
only  good  would  result  if  such  a  class  of  users  could  be 
created  among  the  many  extremely  wealthy  men  found  in  the 
United   States.  James  Vose. 

Manchester,  England,  June  29,  1907. 


MISCELLANEOUS  FOREIGN  NOTES. 
BRrriSH  Exports  of  Machixert. — The  year  1906  marks  a 
record  in  British  exports  of  machinery,  and  to  those  who 
regard  foreign  trade  as  an  index  of  prosperity,  the  present 
state  of  the  British  machine  building  trade  is  the  best  pos- 
sible. The  total  value  of  exported  machinery  was  approxi- 
mately 5130,000,000.  This  figure  is  more  than  50  per  cent 
larger  than  that  of  five  years  ago,  and  more  than  25  per  cent 
larger  than  in  1904.  The  increase  from  the  previous  year  was 
15  per  cent. 

British  IxDrsTRijo,  Combixatioxs. — Ever  since  the  forma- 
tion of  the  steel  trust  in  this  country,  amalgamations  have 
been  the  order  of  the  day,  even  in  Europe,  the  latest  instance 
of  this  movement  being  the  joint  working  agreement  between 
the  Belfast  firm  of  Harland  &  Wolff  and  John  Brown  &  Co. 
of  Clydebank  and  Sheffield.  If  the  report  referred  to  by  the 
London  Times  is  correct,  this  combination  will  be  the  most 
important  amalgamation  that  has  ever  taken  place  in  the  ship- 
building world. 

Trade  Coxditioxs  ix  Austria. — Consular  reports  from  Aus- 
tria indicate  that  during  the  year  1906  there  was  an  unusual 
industrial  activity  throughout  the  country.  The  output  in 
the  most  important  industries  increased  from  10  to  20  per 
cent  as  compared  with  the  previous  year,  and  factories  were 
enlarged  in  numerous  cases.  Wages  increased  about  10  per 
cent  and  the  general  prosperity  of  the  country  was  greater 
than  ever.  The  only  drawback  was  the  increased  cost  of  raw 
materials,  as  well  as  the  higher  cost  of  living, 

Machixe  Tool  Trade  ix  Hollaxd. — A  report  by  Consul 
F.  D.  Hill,  Amsterdam,  states  that  American  machine  tools 
are  subjected  to  a  keen  German  competition  in  Holland  on 
account  of  the  fact  that  American  tools  are,  relatively,  priced 
somewhat  higher  than  German  tools  sold  in  that  country. 
The  actual  price  charged  for  the  best  tools  made  in  Europe 
is  about  the  same  as  the  price  of  American  tools,  but  the 
Germans,  in  general,  use  harder  material  for  their  machines, 
which  insures  longer  life.  Mr.  Hill  states  that  the  packing  of 
American  machine  tools  is  considered  very  good  and  much 
better  than  that  of  European  tools,  a  thing  that  is  gratifying 
in  view  of  so  many  consular  complaints  of  late  in  regard  to 
poor  packing  of  American  merchandise  in  general.     The  gen- 
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eral  complaint  of  slow  and  delayed  delivery  is,  however,  as 
prominent  in  this  report  as  In  almost  all  other  reports  by  our 
consuls  in  Europe. 

The  AuTOsroBiLE  Industry  in  Eubope. — A  French  statisti- 
cian, Mr.  Faroux,  estimates  that  in  1906  there  were  55,000 
automobiles  built  in  France,  28,000  in  Great  Britain,  22,000 
in  Germany,  19,000  in  Italy,  and  12,000  in  Belgium.  Until  a 
year  ago  France  led  the  world  in  the  production  ot  motor 
vehicles,  but  during  the  last  year  the  United  States  has  taken 
the  lead,  the  number  of  motor  cars  manufactured  in  this 
country  being  estimated  at  60,000  in  1906.  In  1901  the  United 
States  built  only  314  cars,  and  France  in  the  same  year  23,711. 
It  is  said  that  in  all  550,000  cars  have  been  manufactured 
since  the  experiment  with  self-propelled  vehicles  succeeded, 
and  these  cars  have  been  sold  for  a  sum  exceeding  $1,000,000,- 
000,  or  for  a  price  averaging  about  $2,000  a  car.  Many  of 
the  present  European  cars,  however,  sell  tor  considerably  less 
than  $1,000,  the  average  price  of  German  automobiles  being 
$1,080  in  1906. 

The  Present  Prospect  of  Machine  Tool  Building  in  Gee- 
many. — According  to  reports  from  Germany,  the  conditions  in 
the  machine  tool  trade  appear  to  be  steadily  improving.  Many 
works  report  that  it  is  quite  impossible  for  them  to  take  any 
new  orders  for  delivery  during  1907.  There  has  been  some 
anxiety  that  the  continually  increased  price  of  machine  tools 
would  be  harmful,  but  it  has  been  found  that  the  customer 
is  more  concerned  about  the  period  of  delivery  than  about 
the  increase  of  prices.  However,  although  the  machine  tool 
builders'  product  commands  a  higher  price,  it  is  not  probable 
that  this  will  bring  any  higher  profits,  inasmuch  as  the  rise 
in  raw  material  has  been  proportionally  as  great  as  the  in- 
crease in  the  selling  price  of  the  finished  product.  It  is  not 
likely  that  German  machine  tool  builders  will  increase  their 
plants  to  any  great  extent  at  the  present  time,  but  rather 
wait  until  there  will  be  a  less  general  prosperity,  and  a  possi- 
bility offered  of  making  additions  at  cheaper  rates  than  could 
now  be  done. 

German  Manufacturers  Copy  American  Trust  Methods. — 
Consul-General  Richard  Guenther,  of  Frankfort,  writes  that 
scarcely  a  day  passes  but  the  German  newspapers  report  a 
new  trust  or  syndicate  in  some  line  of  German  manufactur- 
ing. The  causes  assigned  for  these  centralization  movements 
are  the  increased  cost  of  materials,  the  greater  demands 
of  employes,  and  the  losses  brought  about  by  injudicious  com- 
petition among  manufacturers  and  dealers.  The  object  aimed 
at  is  to  protect  and  promote  the  interests  of  the  individual 
members  of  the  trade.  In  the  pursuing  of  this  aim,  however, 
the  restrictions  established  cannot  but  cause  a  reaction  in  the 
trade,  inasmuch  as  the  rise  of  prices  may  be  followed  by  a  de- 
crease in  demand  or  a  limitation  of  output.  One  of  the  im- 
portant amalgamations  at  the  present  time  is  the  bicycle  trust. 
The  keen  competition  in  this  trade  has  brought  down  prices 
to  a  very  low  level,  and  leading  bicycle  firms,  wanting  to 
keep  prices  up,  have  concluded  that  the  only  possibility  for 
doing  so  is  syndicate  work. 

Ernst  Schiess,  Werkzeugmaschinenfabbik  A.  G.,  Diissel- 
dorf,  Germany,  has  brought  out  some  new  machine  tools,  two 
of  which  are  of  particular  interest.  One  is  a  cylinder  boring 
machine,  designed  for  boring  cylinders  up  to  9  feet  in  diameter 
and  intended  for  high  speed  cutting  tools.  This  machine  con- 
sists of  a  head  and  tail-stock  mounted  on  a  heavy  base  plate, 
the  center  of  the  spindle  being  5  feet  4  inches  above  the  base 
plate.  The  machine  is  driven  by  a  15-horse-power  motor.  The 
boring  bar  has  an  automatic  feed  varying  from  0.020  to  0.600 
inch  per  revolution.  The  revolutions  of  the  spindle  range 
between  0.54  and  3.6  per  minute.  The  maximum  boring 
length  is  10  feet.  The  other  machine  mentioned  is  a  hori- 
zontal boring  and  shaping  machine,  consisting  of  a  bed  with  a 
movable  column  placed  upon  it,  on  which  is  mounted  the 
counterbalanced  head-stock.  This  machine  is  driven  by  a  12- 
or  15-horse-power  motor.  The  diameter  of  the  boring  spindle 
is  7  inches,  the  length  of  the  boring  feed  is  5  feet  4  inches, 
the  vertical  traverse  of  the  head-stock  is  10  feet,  and  the 
horizontal  traverse  of  the  column,  20  feet.  The  revolutions 
vary  from  10  to  110  per  minute. 


The  Condition  of  Germany's  and  Great  Britain's  Foreign 
Trade. — Consul  Thos.  S.  Norton,  of  Chemnitz,  reports  that 
while  the  German  foreign  trade  has  been  comparatively  small 
in  regard  to  machinery  during  the  past  year,  the  German  ma- 
chine industry  is  in  an  exceptionally  flourishing  state,  and 
the  falling  off  in  exports  simply  proves  that  the  demands  of 
the  home  market  are  so  immense  as  to  require  all  the  atten- 
tion of  the  machine  builders.  The  inability  of  Germany,  as 
well  as  of  the  United  States,  to  supply  the  world's  market  with 
machine  tools  to  the  full  amount  of  the  demand  has  been 
very  favorable  to  Great  Britain,  the  foreign  trade  of  which 
has  in  regard  to  machine  tools  been  much  greater  during  the 
last  year  than  ever  before.  There  have  often  been  expressed 
optimistic  views  in  England  on  account  of  this  fact,  but  one 
of  their  leading  technical  journals  calls  attention  to  the  fact 
that  while  the  past  year  has  been  exceedingly  prosperous, 
England  may  nevertheless  meet  with  difficulties,  when  the 
high  tide  of  prosperity  recedes  in  Germany  and  in  the 
United  States,  because  these  two  countries  will  then  bring 
their  competition  to  play  against  Great  Britain  more  severely 
than  they  are  able  to  do  at  the  present  time,  and  is  warning 
English  machine  tool  builders  from  expecting  too  much  of 
the  future. 

*     *     * 

OPENING  OP  KEUPFEL  &  ESSER  CO.'S 
NEW  FACTORY. 

The  formal  opening  of  the  new  factory  buildings  of  the 
Keuflel  &  Esser  Co.,  in  Hoboken,  N.  J.,  took  place  on  July  20, 
in  the  presence  of  the  officers  and  employes  of  the  company, 
and  many  invited  guests.  The  new  buildings,  which  will  be 
devoted  exclusively  to  the  manufacture  of  the  company's 
well-known  products  of  engineers'  and  draftsmen's  supplies, 
consist  of  two  very  handsome  reinforced  concrete  construc- 
tions, one  five  and  the  other  six  stories  high,  and  represent, 
without  exaggeration,  the  latest  progress  in  factory  design. 
They  are  entirely  fireproof,  even  the  window  sashes  being 
made  of  metal,  and  provided  with  wire  glass.  When  open, 
the  windows  are  fastened  on  fusible  links,  so  as  to  close 
automatically  in  case  of  fire.  Besides,  there  is  an  extensive 
system  of  automatic  fire  sprinklers. 

One  of  the  new  buildings  is  primarily  intended  for  offices 
and  storerooms,  and  the  general  offices,  hitherto  located  at 
127  Fulton  St.,  New  York,  will  in  the  future  be  located  here, 
the  building  in  New  York  being  retained  only  as  a  general 
store,  and  for  showrooms. 

The  opening  of  the  new  factory  also  marks  the  forty  years' 
anniversary  of  the  establishment  of  the  firm  of  Keuffel  & 
Esser,  the  business  of  the  firm  having  been  started  July  19, 
1S67.  by  William  Keuffel  and  Hermann  Esser.  In  commemora- 
tion of  this  as  well,  the  company  had  invited  all  its  employes 
to  take  part  in  the  opening  exercises,  and  afterward  gave  a 
luncheon  and  entertainment  on  one  of  the  floors  in  the  new 
building  for  its  force,  amounting  to  upward  of  700  persons. 


PERSONAL. 
Will  Mr.  William  C.  Terry  please  send  his  present  address? 
Mail  addressed  to  him  at  Boston,  Mass.,  was  not  delivered. 

R.  E.  Fox,  Jr.,  has  resigned  his  position  as  manager  of  the 
New  York  office  of  the  Piatt  Iron  Works  Co.  to  become 
secretary  and  manager  of  the  sales  department  of  the  Engi- 
neer Company,  New  York. 

Maurice  Gesundheit  and  Henry  Osgood  have  united  under 
the  firm  name  of  Gesundheit,  Osgood  Co.,  with  offices  at 
43  Cedar  Street,  New  York,  as  manufacturing  engineers  and 
business  methodizers. 

The  many  friends  of  Mr.  P.  E.  Montanus.  the  president  of 
the  Springfield  Machine  Tool  Company  of  Springfield,  Ohio, 
and  secretary  of  the  National  Machine  Tool  Builders'  Associ- 
ation, will  hear  with  regret  of  the  sudden  death  of  Mrs. 
Montanus,  which  occurred  last  month.  This  estimable  lady 
was  greatly  esteemed  in  Springfield,  where  she  had  spent 
many  years  of  her  life,  and  where  she  had  been  prominent 
socially  and  in  charitable  work. 
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BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE,   R.   I.,   U.  S.  A. 

Why  the  Constant  Speed 
Drive   Milling   Machine  ? 

In  order  that  an  unvariable  power  for  any  given  dia- 
meter of  cutter  on  any  spindle  speed  can  be  available. 


How  then  can  this  Power  be  Obtained  ? 


By  means  of  a  wide  belt 
running  at  a  high  con- 
stant speed  over  a  machine 
pulley  of  large  diameter 
and  a  countershaft  pulley 
of  equal  diameter.  This 
gives  large  belt  contact 
and  high  belt  velocity,  the 
two  requisites  of  Power. 


ADDITIONAL  ADVANTAGES 

No  belts  to  shift.  All  changes  of  spindle  speed  made  at  the  side  of 
the  machine  by  the  simple  adjustment  of  index  slide  and  lever. 
Feeds  independent  of  spindle  speeds. 


Detailed  description  and  specifications  of    any  of  the  Constant  Speed 
Drive  Milling  Machines  sent  upon  application. 
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MASTER  BLACKSMITHS'  ASSOCIATION  CONVENTION. 

The  fifteenth  annual  convention  of  the  International  Rail- 
road Master  Blacksmiths'  Association  will  be  held  at  Bath 
Hotel,  Montreal.  Canada.  August  20  to  22,  inclusive.  The 
subjects  are:  Flue  Welding,  John  Connors,  chairman;  Tools 
and  Formers  for  Bulldozers  and  Steam  Hammers,  G.  M. 
Stewart,  chairman;  Piece  Work,  Grant  Bollinger,  chairman; 
Discipline  and  Classification  of  Work,  S.  Uren,  chairman; 
Case-hardening  Methods,  Time  Taken  and  Samples,  Geo.  Mas- 
ser,  chairman;  Best  Fuel  for  Use  in  Smith  Shop,  Joseph 
Jordon,  chairman;  Frame  Making,  Either  Steel  or  Iron,  Also 
Repairing  Same,  Grant  Bollinger,  chairman;  Thermit  Weld- 
ing. Geo.  Kelly,  chairman;  What  Can  Each  Member  do  to 
Increase  the  Usefulness  of  the  Association,  G.  F.  Hinkens, 
chairman. 

The  world's  automobile  record  was  broken  by  Xazzaro   in 

a  Fiat  car  at  Dieppe,  France,  July  2.     He  made  an  average 

speed  of   70%   miles  an  hour  for  6  hours  46i,o   minutes,  the 

total  distance  traveled  being  478V,  miles. 

*     *    * 

FEESH  PROM  THE  PRESS. 

Peoceedisgs   of   the   A5iebic.\x   Water   Works   Assochtios  at   the 

-bth   annual    convention    held   at    Boston,   Mass..    July    1906       669 

pages,  6x9   inches.      Published   by   the  secretary,  John   M.  Diven. 

Charleston,  S.  C. 
Ax    I-S-VESTiGATio.v    OF    THE    BoRiDEs    A.ND    SiLiciDE.s       By    Oliver    P 

SW.^-..   :fi^    pages.    6 1  9    inches.       Five    pages    of    bibliography; 

Published   by  the   University   of   Wisconsin,   Madison,    Wis      Price 

.':0  cents. 
IxicoMOTivE  Data.     <io  pages,  3  x  .t  inches,  illustrated.     Published  by 

Humham,  Williams  &  Co..  Philadelphia,  Pa. 
This  little  booklet,  issued  in  the  interest  of  the  Baldwin  Locomotive 
«oi;ks,  gives  in  condensed  form  much  valuable  information  on  loco- 
motives. The  system  of  locomotive  classification  used  by  the  Baldwin 
i-oconiotive  Works  is  explained.  The  booklet  contains  diagrams  of 
tram  resistance  formula,  grade  resistance,  curve  resistance,  tractive 
power  of  locomotives,  both  simple  and  compound,  useful  tables,  etc. 
Precision-  Grixdixg.     By  H.  Darbyshire.     162  pages,  5%  xSW.  inches 

^°   cuts.      Published   in   the  United   States   by   the  Hill   Publishing 

Lo..  Aew  lork.  Price,  ?2. 
"The  work  treats  of  the  advantages  of  grinding,  grinding  wheels  and 
tneir  manufacture,  methods  of  grinding  compared,  economy  of  grinding 
wheels  and  quality  of  finish,  causes  of  defective  work,  the  preparation 
ot  work  for  the  grinding  machine,  plam  cylindrical  grinding,  the  uni- 
versal head,  plain  surface  grinding,  cutter  grinding,  laps  and  lappmg, 
measuring  tools  and  gages,  etc.  The  work  is  one  that  should  be  wel- 
comed by  the  grmding  machine  operators  and  all  who  have  to  do  with 
the  use  of  the  grinding  machine. 
Effect  of   Scale  ox   Tbaxsmissiox  of   Heat  Throlgh   Locomotive 

Boilee  TtBES.     By   Edward  C.   Schmidt   and   John   X.   Snodgrass 

-4  pages,  b  X  9  inches,  illustrated.     Published  by  the  University  of 

Illmols,  Urbana.  111. 
This  bulletin  is  No.  11.  issued  by  the  Engineering  Experiment  Sta- 
tion ot  the  Iniverslty  of  Illinois,  and  is  an  account  of  tests,  extending 
over  a  period  of  years,  made  to  determine  the  effect  of  scale  on  the 
transmission  of  heat  in  locomotive  boilers,  especially  through  the  tube 
walls.  These  tests  show  that  the  effect  of  scale  on  heat  transmission 
is  extremely  variable,  and  that  it  has  been  largely  over-estimated  in 
many  cases.  The  tests  show  that  the  character  of  the  scale  is  all- 
important  and  that  mere  thickness  is  not  a  measure  of  effect  The 
general  conclusions  are  that  with  various  thickhess  of  scale  up  to 
^  inch  the  loss  in  heat  transmission  may  vary  in  individual  cases 
from  insignificant  amounts  to  as  much  as  10  or  12  per  cent  ■  that  the 
loss  increases  somewhat  with  the  thickness  of  the  scale  ;  the  mechanical 
structure  of  the  scale  is  of  as  much  or  more  importance  than  the 
thickness  in  affecting  heat  transmission  ;  and  that  the  chemical  com- 
position of  the  scale,  except  in  so  far  as  it  affects  the  structure  of 
the  scale,  has  no  direct  influence  on  its  heat-transmitting  qualities. 

NEW  TRADE  LITERATURE. 

„f '^^^HM'^'^?  States  Electrical  Tool  Co.,  Cincinnati.  O.  Catalogue 
nnrf.h?.  J^if''^''"""^^'  *°°'^'  "Iistrating  and  giving  specifications  for 
portable  drills,  grmders,  etc. 

The  Hermax  Pxecmatic  Machine  Co.,  Zelienople.  Pa.  Catalogue 
ot  pneum.itic  molding  machines,  rotary  sand  sifters,  pneumatic  eauip- 
ment  for  factories,  etc.  •*    f 

Emmekt  Mfg.  Co..  Wa.vnesboro,  Pa.  Catalogue  No.  7,  describing 
and  Illustrating  Fmmert  patent  universal  vises.  A  price  list  for  the 
different    sizes    is   included. 

^„Ff,^^^l^  ^^?-  S°-  -0^  So.  Geddes  St.,  Syracuse,  X.  T.  Booklet 
n?  !!i^H...?^''*"'^''"„  *i^^-"?°l'"  df'scribing  the  Franklin  die  cast  process 
ot  producing  small  finished  castmgs.  A  number  of  different  styles  of 
finished  castings  n-ade  by  this  method  are  illustrated. 
ir,P^"^^  Bearixo  Co.,  Buffalo,  N.  T.  Illustrated  catalogue  contain- 
ing a  comprehensive  statement  regarding  the  standard  alloys  produced 
by  this  company  the  conditions  under  which  they  work  most  advan- 
tageously,  and   their  limitations.  au.au 

Niles-Bejiext-Poxd  Co.,  Trmity  Building,  111  Broadway.  New  York 
i^'i^'fil  'd  '^jy^r^?^^!^P'"'*^':  for  July.  190".  gives  information  regard- 
!^fo.l  1  ""  '^  Whitney  2x26  open  turret  lathe,  10-foot  double 
rotary  planmg  maehme,  Pratt  &  Whitney  automatic  grinding  machuies. 
IN  lies  gantry  crane,  etc. 

"^^V^-  .Sekies  No.  3,  being  "Tariff  on  Machinery,  Machine  Tools 
??5  1  •  '^Xi'^^^^-^  '^^"^<'  ""y  *^^  Department  of  Commerce  and  Labor, 
"asmngton,  U.  C.  This  compilation  gives  the  tariff  schedules  of  all 
countries    imposmg    import    duties    on    machinery,    machine    tools    and 

t,J^°l:^l^"''"°l.  Thermit  Co.,  90  West  St.,  New  York.  Pamphlet  enti- 
JI.1  *K  -J"'*  S'^*^'  1°'  Welding,"  bemg  an  illustrated  description  of 
tne  tnermit  process  for  repairing  broken  parts  of  machinery.  Several 
des"b  d ^  '^'^'''oP'fS  of  work  repaired    by   thermit   are   illus'trated   and 

.NoRrox  Co.,  Worcester.  Mass.  New  1907  edition  of  catalogue  on 
tirmdrng  \\  heels  and  Machinery.  This  catalogue  supersedes  all  pre- 
vious editions  and  contains  a  comprehensive  description  ot  the  pro- 
ducts of  the  company.  It  also  includes  an  account  of  the  testing  of 
the  wheels,  before  shipment. 


The  R  K.  Le  Bloxd  Machixe  Tool  Co.,  4605  Eastern  .\ve.,  Cin- 
cinnati. O.  Catalogues  on  20-mch  High  Speed  Lathes,  24-inch  High 
bpeed  Engine  Lathe  and  Reducing  Lathe,  and  Le  Blond  Turret  Lathes 
and  Lquipments,  respectively.  These  catalogues  contain  illustrations, 
specifications  and  general  descriptions  of  the  various  types  ot  these 
lathes.  " 

Beowx  &  Sharpe  Mfg.  Co.,  Providence.  R.  I.  Jooklet  of  gears, 
castmgs.  and  pumps,  compiled  with  special  reference  to  the  needs  of 
automobile  manufacture.  It  illustrates  hardened  gears  and  various 
other  varieties  of  gears  for  motor  vehicle  construction.  The  company 
makes  gray  iron  castings,  peculiarly  well  suited  for  air-cooled  and  water- 
cooled  automobile  cylinders. 

CtoLDscHMiDT  THERMIT  Co.,  00  West  St.,  New  York.  Pamphlet  de- 
scribing fire-brick  molds  for  welding  locomotive  frames  by  the  thermit 
process.  These  molds  are  now  made  in  a  variety  of  "shapes  to  fit 
various  parts  of  locomotive  frames  liable  to  fracture,  and  their  use 
considerably  simplifies  the  thermit  process,  as  it  eliminates  much  of 
the  preliminary  work  m  preparing  a  mold,  which  was  necessary  before. 

.^.MERiCAx  Spiral  Pipe  Works,  Chicago,  111.  Catalogue  of  forged 
steel  flanges,  said  to  be  the  most  complete  work  of  its  kind  ever  pub- 
lished on  the  subject.  It  contains  illustrations  of  full  size  cross- 
sections  of  extra  heavy  hub  flanges,  extra  heavy  companion  flanges, 
standard  companion  flanges,  welding  flanges,  boiler  flanges,  tank 
flanges,  riveted  pipe  flanges.  A.  S.  .M.  E.  standard  riveted  pipe 
flanges,  riveted  pipe  manufacturers'  standard  :  and  the  dimensions  ot 
extra  hcayy  boiler  flanges,  double  riveting  boiler  flanges,  etc. 

Ixgersoll-Raxd  Co.,  11  Broadway,  New  York  Citv.  Bulletin  on 
"Cron-n"  Pneumatic  Hammers.  These  hammers  are  fully  described, 
each  detail  of  construction  being  shown,  and  every  operation  given 
attention.  The  design  of  the  hammer  is  new  and"  the  construction 
simple.  Five  sizes  of  hammers  are  made  for  chipping,  calking,  scaling, 
flue-beading,  etc.,  and  four  sizes,  long  stroke,  for  driving  rivets  from  the 
smallest  up  to  1%-inch  diameter.  The  bulletin  also  describes  a  dis- 
placement air  meter,  by  which  the  performances  of  these  tools  have 
been  tested  and  verified. 

Uxiox  TWIST  Drill  Co.,  .\thol.  Mass.  Illustrated  book  of  informa- 
tion on  gear  and  milling  cutters.  Cutters  for  gear  wheels,  twist  drills, 
taps,  reamers  and  formed  cutters,  which  can  be  sharpened  without 
changing  the  form,  are  listed  ;  also  milling  cutters,  metal  slitting  saws, 
angular  cutters,  end  mills,  screw  slotting  cutters,  inserted  tooth  cutters, 
etc.  The  book  contains  full-size  diagrams  of  involute  gear  teeth  from 
20  diametral  pitch  to  1  diametral  pitch,  inclusive,  formulas  in  gearing, 
valuable  tables,  directions  for  grinding  cutters,  etc.  Mechanics  will 
find  it  an  indispensable  work  of  reference  for  the  machine  shop. 

The  McCoxway  &  Torlet  Co.,  Pittsburg,  Pa.  Pamphlet  entitled 
"Car  Repairman's  Guide,"  being  a  list  of  the  repair  parts  required  for 
the  Janney,  Kelso  and  Pitt  freight  couplers,  and  the  Buhoup  three- 
stem  equipment  for  passenger  cars.  The  company  calls  the  attention 
of  railway  officials  to  the  desirability  of  ordering  repair  parts  from  the 
manufacturer  of  the  used  couplers.  .\  great  deal  of  unnecessary 
trouble  and  delay  in  making  repairs  is  caused  by  attempts  to  use 
repair  parts  that  were  not  made  by  the  manufacturer,  and  which 
are  frequently  incorrect  to  pattern  and  inferior  in  material  or 
workmanship.  The  object  of  this  pamphlet  is  to  place  deflni"> 
information  in  the  hands  of  the  men  so  that  the  proper  repair  parts 
may   be  secured. 

MANUFACTURERS'  NOTES. 

Browx  &  Sharpe  Mfg.  Co..  Providence.  R.  I.,  will  close  its  works 
for  the  regular  annual  vacation  from  Au^rust  2  to  August  12.  During 
the  vacation  the  offices  will  be  open  as  usual. 

The  Pittsbceg  Automatic  Vise  and  Tool  Co.,  Pittsburg.  Pa.. 
recently  shipped  a  number  of  the  largest  vises  ever  constructed  to  the 
Portsmouth  Navy  Yard.  N.  H.  These  vises  weigh  GO^i  pounds  each, 
and  are  specially  designed  for  heavy  and  severe  service. 

Carxegie  Technical  Schools.  Pittsburg.  Pa.,  report  that  their 
department  of  mechanical  engineering  practice  is  starting  a  catalogue 
file,  and  they  request  manufacturers  to  send  their  catalogues  in  care  of 
T'rnf.  Trinks.  Complete  information  is  desired  on  all  lines  of  mechan- 
ical work,  from  boilers  and  engines  to  automatic  and  special  machinery. 

Independent  Pneumatic  Tool  Co..  First  National  Bank  Building, 
Chicago,  111.,  reports  that  its  business  has  shown  a  remarkable  increase 
over  the  corresponding  period  of  last  year.  Its  Aurora.  III.,  plant  has 
been  enlarged,  the  capacity  being  increased  about  50  per  cent.  The 
plant  is  now  running  in  full  operation  day  and  night,  and  sufficient 
orders  are  on  hand  to  keep  the  plant  running  for  several  months. 

Crocker-Wheeler  Co.,  Ampere,  N.  J.,  announces  that  on  account 
of  the  large  volume  of  business  in  electric  generators  and  motors  in 
southern  Ohio,  it  has  been  found  necessary  for  the  Cleveland  office  to 
open  a  sub-office  in  the  Columbus  Savings  and  Trust  Co.  building,  Ci> 
lumbus.  Ohio>  The  sub-office  will  be  in  charge  of  Charles  W.  Cross, 
formerly  of  the  Cleveland  office. 

The  Cincinnati  Planer  Co.,  Cincinnati.  O.,  has  increased  its  capital 
stock  from  $2u0.000  to  $400,000.  The  additional  capital  will  be  used 
to  cover  the  cost  of  the  new  plant  now  being  built  at  Oakley.  Ohio, 
which  is  a  suburb  of  Cincinnati.  This  plant  will  be  equipped  complete 
with  new  machinery,  and  will  be  operated  exclusively  on  large  planers 
from  6  to  12  feet  square.  The  company  will  continue  to  operate  its 
present  plant  on  the  smaller  sizes.  The  new  Oakley  plant  is  now  well 
under  way,  and  will  be  completed  some  time  in  September. 

Lumen  Bearing  Company,  Buffalo,  N.  Y.,  is  erecting  a  two- 
story  building  125x80  feet,  to  be  used  for  the  storage  ;ind  manufac- 
turing of  wooden  patterns,  and  as  a  carpenter  shop.  This  building  is 
connected  by  a  passageway  with  the  main  foundry,  and  is  of  fireproof 
construction,  steel  and  concrete  only  being  used.  The  windows  are 
of  wire  glass  and  the  door  cases  are  made  of  pressed  steel.  This 
addition  will  greatly  facilitate  the  company's  work,  as  it  gives  them 
a  storage  capacity  for  50,000  patterns  of  the  ordinary  run  for  brass 
foundry  work. 

A  new  engineering  society  has  been  organized  in  Philadelphia  called 
The  Engineers'  and  Constructors'  Club.  The  membership  is  limited 
to  the  engineers  composing  the  organization  of  Dodge  &  Day.  The 
officers  are  Harold  T.  Moore,  president  ;  George  Walters,  secretary ; 
F.  C.  Andrews.  H.  F.  Sanville,  John  E.  Zimmerman,  C.  N.  Lauer. 
managers.  The  object  of  the  club  is  to  discuss  subjects  relating  to 
engineering  and  construction,  and  to  give  all  the  members  the  benefit 
of  the  experience  gained  by  each  in  his  particular  line  of  work.  The 
proceedings  of  the  club  will  be  published  regularly. 

American  Blower  Co.,  Detroit,  Mich.,  made  an  exhibit  at 
the  recent  Atlantic  City  convention  of  the  Master  Mechanics  and 
Master  Car  Builders  Associations,  which  attracted  much  attention. 
It  consisted  of  an  American  high-pressune  blower  in  operation,  emit- 
ting from  the  discharge  a  blast  of  air  at  high  velocity,  which  held 
suspended  about  four  feet  above  the  outlet  a  ^all  of  12  inches  diam- 
eter. Just  why  the  ball  remained  at  that  point  instead  of  flying  off 
into  the  ocean  was  a  question  that  puzzled  the  crowd.  Those  who 
are  interested  in  the  answer  should  write  the  company  for  an  explana- 
tion. 

Barnes  Drill  Co..  Rockford.  111.,  has  been  organized  for  the  manu- 
facture of  up-to-date  upright  drills  and  gang  drills  of  high  grade, 
with   the   following  c ffi:rers  :     B.    F.   Barnes,  president:   D.   J.    Stewart. 
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Flang'es    of  Curved   Pipe 

Sections 


,^/^ 


Are  milled  by  the  Blanchard  Machine  Company,   Cambridge,   Massachusetts, 
on  a  No.  4,   PLAIN  CINCINNATI   MILLER  as  shown  above.     The  pipe 
is  made  of  close,  hard  grey  iron.     This  section  is  8  ft.  4  in.  radius,  has  flanges 
13-'/"   diameter;    the  depth   of  cut  is  3-16".     The  cutter  is   14"  diameter, 
makes  fifteen  revolutions  per  minute — feed  .134" — table  travel  2"  per  minute 
on  the  roughing  cut.     For  finishing  the  feed  is  reversed,  counter  shaft  shifted 
to  fast  speed,   twenty-six  revolutions 
per    minute,     table    travel,    3^2"    per 
minute,  producing  a  smooth  cut,  satis- 
factory for  an  air-tight  leaded  joint. 
The    pieces    are    brought    exactly    to 
gauge. 

Total  time  for  chucking  and  milling 
one  piece  complete,  fifty-five  minutes. 

How  would  you  do  such  work? 

Are  you  using  "Cincinnati"  Millers? 

WE    ARE    HILLING   SPECIALISTS 

THE  CINCINNATI  MILLING  MACHINE  CO. 

Cixicinnatiy   OKiOf   U.  «$.  A. 

European  j4^(?«/j— Schuchardt  &  Schutte,  Berlin,  Vienna,  St.  Petersburg,  Stockholm.  Alfred  H.  Schutte,  Cologne,  Brussels,  Liege, 
Milan,  Paris,  Turin,  Barcelona  and  Bilbao.  Chas.  Churchill  &  Co.,  London,  Birmingham,  Manchester,  Newcastle-on-Tjme  and 
Glasgow.    Canada  Agent — H.  W.  Petrie,  Toronto  and  Montreal. 
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vice-president ;  J.  E.  Andress,  secretary ;  M.  A.  Love,  treasurer.  The 
company  has  rented  about  2.S.000  square  feet  of  space  in  the  old 
Emerson  plant,  but,  as  soon  as  its  new  line  of  tools  is  on  the  market, 
It  expects  to  build  a  new  plant,  modern  in  all  respects  to  suit  the 
needs  of  machine  tool  manufacturina.  The  rented  plant  will  he  fitted 
out  with  modem  equipment,  all  the  heavier  machines  to  be  motor- 
driven  and  self-contained.  The  compan.v  is  in  the  market  for  a  com- 
plete line  of  small  tools,  such  as  are  necessary  for  a  machine  shop. 

The  new  Machinery  Club,  organized  in  New  York  by  those  interested 
in  the  various  branches  of  the  machinery  and  metal  trades,  is  making 
satisfactory  progress,  and  has  engaged  quarters  on  the  20th  and  21s 
floors  of  the  Fulton  Terminal  Building,  on  Church  St.  The  space  pro 
Tided  for  the  club  is  -36,000  square  feet,  and  there  is  a  possibility  thai 
the  19th  floor  of  the  building  also  will  be  reserved,  in  which  case  the  tota 
area  available  will  be  .^4,000  square  feet.  The  organization  will  be  prim 
arily  a  lunch  club,  but  it  is  expected  that  the  conveniences  of  the  loca 
tion  and  the  home-like  appointments  will  make  it  a  general  rendezvous 
of  the  machinery  trade  in  New  York.  Resident  membership  will  be  lim 
ited  to  750.  and  will  consist  of  members  residing  in  Manhattan  or  hav 
Ing  a  regular  office  there.  The  suburban  membership  will  be  limited  to 
500,  and  will  be  confined  to  those  having  a  regular  office  outside  o" 
Manhattan,  but  within  fifteen  miles  of  New  Y'ork  City  Hall.  The 
non-resident  members,  limited  to  1,000,  will  be  those  residing  or  having 
a  regular  office  outside  of  the  suburban  membership  limits.  No  limit 
Is  placed  on  the  number  of  commissioned  officers  of  the  ,\rmy  and 
Navy,  either  active  or  retired.  The  membership  committee  is "  J.  R. 
Vandyck,  chairman  ;  fleorge  L.  Gillcn  and  Charles  H.  Crook.  The 
temporary  quarters  of  the  Machinery  Club  are  at  26  Cortlandt  St.,  New 
York. 


MISCELLANEOUS. 

Ad'oeriisements  In  this  column.  25  cents  a  line,  ten  'coords  to  a  line.  The 
money)  should  be  sent  luith  the  order.  Anstuers  addressed  to  oar  care  'will  be 
forwarded.  Original  letters  of  recommendation  should  not  be  enclosed  to  un- 
known correspondents. 

ADVICE. — Mechanical,  both  Practical  and  Technical.  Tell  me  your 
needs :  I'll  tell  vou  the  cost.  Results  or  no  fee.  JOS.  V,  WOOD- 
WORTH,  M.E.,  Arbuckle  Building,  Brooklyn,  N.  Y.,  U.  S,  A, 

A  M.^NCFACTtlRING  COMPANY  long  established  can  show  300 
per  cent  increase  now,  are  looking  for  the  following  men  :  Assistant 
General  Manager,  Superintendent  of  Works,  Secretary,  Treasurer  and 
Chief  Accountant,  Office  Manager,  .\ssistant  Superintendent,  Purchas- 
ing Agent,  Mechanical  Engineer,  Shipping  and  Receiving  Clerk,  Fore- 
men, etc.  Persons  who  are  capable  of  filling  these  positions  and  who 
can  invest  from  $2,000  to  $20,000,  please  communicate  to  P.  O,  Box 
No.  725,  Bridgeport,  Conn. 

AMONG  THE  FIRMS  who  rely   upon  us  to  supply  them  with   high 

trade  men  are  many  of  the  leading  technical  employers  of  the  country 
ome  of  them  need  men  «oir  for  responsible  positions,  salarv  $1,000- 
$5,000 :  service  strictly  confidential.  Write  us  to-day.  II.A,i'G001)S, 
.305  Broadway,  New  Y^ork. 


-VRE  YOU  M.\KING  $25  to  $30  PER  WEEK?  Be  a  draftsman. 
Mechanical  and  Structural  Drawing  taught  by  experts.  Graduates  in 
demand.  Low  tuition,  including  Free  Books,  Drawing  Instruments, 
Lectures,  etc.  Send  for  circular.  COLUMBIA  CORRESPONDENCE 
SCHOOL,    Drexel  Buildmg,   Philadelphia,    Pa. 

DETAIL  DR.\FTSM.VN. — One  who  has  had  experience  on  machine 
tool  work  preferred.  Preference  also  given  Swedish,  Danish  or  Nor- 
wegian technical  graduates.  State  whether  married  or  single,  age, 
experience  and  salary  expected.  Address  Box  135,  care  Machikeey, 
49-55  Lafayette  St.,  New  York. 

DRAFTSMAN. — Mechanical,  wants  position ;  experienced  on  higli- 
class  automatic  machinery,  or  as  assistant  superintendent.  References. 
"J.  P.  H.,"  care  Machikeey,  49-55  Lafayette  St.,  New  York. 

DRAFTSMEN  AND  MACHINISTS.— American  and  foreign  patents 
secured  promptly  ;  reliable  researches  made  on  patentability  or  valid- 
ity, twenty  years'  practice  :  registered  ;  responsible  references.  ED'SVIN 
GUTHRIE,  Corcoran  Building,  Washington,  D.  C. 

DRAFTSMEN  AND  TOOLMAKERS. — Draftsmen  on  mill  construc- 
tion, $25-$30  per  week.  Toolmakers  on  small  tools,  37%  cents  per 
hour.  Five  punch  and  die  makers.  40  cents  per  hour.  MacGREGOR'S 
ENGINEERING  AGENCY,  Springfield,  Mass. 

FIRST-CLASS  GREEN  S.\ND  MOULDERS,  45c.  per  hour.  Open 
shop.  None  but  first-class  moulders  need  apply.  Married  men  pre- 
ferred.    Address  P.  O.  Box  1139,  Seattle,  Washington, 

FOR  IMMEDIATE  DELIVERY,  lathes,  drills,  shapers,  all  new,  all 
sizes,  best  makes.  Address  Box  94,  care  Machinery,  49-55  Lafayette 
St.,  New  Y'ork. 

FOR  SALE. — Seven  Marburg  Rotary  Pumps,  new ;  capacity,  300 
gallons  per  minute  ;  800  R.  P.  M.  Will  sell  cheap.  ELECTRIC  BOAT 
CO.,  Quincy,  Mass. 

FOR  SALE. — Cyclopedia  of  Modem  Shop  Practice.  A  complete 
reference  work  for  machinists,  foundrymen,  etc.  Leather  binding. 
Four  volumes.  Cost  $18.00.  Will  sell  for  $6.00.  Address  "M.  R.  T.," 
Box  425,  Chicago,  111, 

FOR  S.\LE. — Cyclopedia  of  Engineering.  Four  volumes.  Bound  In 
three-quarters  red  morocco  leather.  Used  but  little  and  are  in  first- 
class  condition.  Cost  new  $19.00.  Will  sell  for  $9.00.  Address 
"F.  T.  B.,"  care  Machinery,  49-55  Lafayette  St,,  New  York. 

FOR  S.\LE. — A  twelve-volume  engineering  library.  Steam,  electrical, 
mechanical.  Cost  new  $60.00.  Is  in  first-class  condition.  Will  sell 
tor  $IfS.(iO.  Address  ".i.  R.  F.,  care  Machinery,  49-55  Lafayette  St., 
New  Y'ork. 


FOR  S.\LE. —  Nine  dollars  gets  an  up-to-date  set  of  books  on  elec- 
tricity. Five  volumes.  Bound  in  morocco  leather.  Cost  new  $19.00. 
.\re  in  excellent  condition.  Address  "A.  M.  L.,"  care  Machinery, 
49-55  Lafayette  St.,  New,  York. 

FOR  SALE. — Time  clock  made  by  the  International  Time  Recording 
Co.,  late.ft  pattern,  used  only  30  days.  Address  FAT  &  SCOTT, 
Dexter,  Maine. 

IMMEDL\TE  DELIVERY'  on  new  planers,  best  makes.  Address 
Box  95,  care  Machinery,  49-55  Lafayette  St.,  New  York, 

MACHINIST'S  AND  DRAFTSMAN'S  TABLE  of  U.  S.  Standard 
steam,  gas  and  water  pipe  and  tapping  sizes  ;  5c.  in  stamps.  B.  E. 
MEYER,   Allegheny,   Pa. 

M.\STER  MECHANIC  desires  change  as  superintendent,  assistant 
superintendent  or  mechanical  engineer.  Technical  graduate,  draftsman 
and  designer,  successful  manager  of  men,  and  organizer.  Good  refer- 
ences. Address  Box  137,  care  Machinery,  49-55  Lafayette  St.,  New 
York. 

PATENTS. — H.  W.  T.  Jenner,  patent  attorney  and  mechanical 
expert,  60S  P  Street,  Washington,  D.  C.  Established  1S83.  i  make  an 
examination  free  of  charge,  and  report  if  a  patent  can  be  had  and 
exactly  how  much  it  will  cost.  Send  for  circular.  Member  of  Patent 
Law   .Association. 

PRACTICAL  .\ND  THEORETICAL  ADVICE  on  mechanical  or  manu- 
facturing problems.  Write  me.  Cost  given.  Results  guaranteed. 
W.  M.  DOLLAR,  Industrial  Engineer,  Buffalo,  N.  Y. 

SUPERINTENDENT  OR  MASTER  MECH.ANIC  ot  over  20  years' 
experience  in  both  mechanical  and  electrical  manufacturing,  well 
informed  of  up-to-date  tools,  fixtures,  etc.,  for  duplicate  and  inter- 
changeable manufacturing,  .\ddress  SUPERINTENDENT,  136  Myrtle 
Ave.,  Stamford,  Conn. 

W.\LL  COUNTERSH.\FTS  for  jewel  makers,  dentists,  etc.  Three- 
quarter  or  one-inch  belts.  Circulars  on  application,  ARTHUR  L, 
HILL,  32  Dartmouth  St.,  Waltham,  Mass. 


WANTED. — Agents  in  every  shop  to  sell  Calipers.  Liberal  pay. 
.\ddress  E.  G.  SMITH  CO.,  Columbia,  Pa. 

W.4.NTED. — Copy  of  Machinery,  Engineering  Edition,  for  January, 
1907.  .\ddress,  with  price,  FOREIGN  DEPT.,  The  Industrial  Press, 
49  Lafayette  St.,  New  York  City. 

W.\NTED. — .\gents,  machinists,  toolmakers,  draftsmen,  attention ! 
New  and  revised  edition  Saunders'  "Hand  Book  of  Practical  Mechan- 
ics" now  ready.  Machinists  say  :  "Can't  get  along  without  it."  Best 
in  the  land.  '  Shop  Kinks,  secrets  from  note  books,  rules,  formulas, 
most  complete  reference  tables,  tough  problems  figured  by  simple 
arithmetic.  Valuable  information  condensed  in  pocket  size.  Price 
postpaid  $1.00  cloth;  $1.25  leather  with  flap.  -Agents  make  big 
proflts.  Send  for  list  ot  books.  E.  H.  SAUNDERS,  216  Purchase  St., 
Boston,  Mass. 

W.VNTED. — First-class  Machmists,  both  floor  and  machine  hands. 
Pay  from  40  to  45  cents  per  houi-.  according  to  ability.  Address 
P.  O.  Box  1139,  Seattle,  Wash. 

W.ANTED. — Bv  well-equipped  and  up-to-date  machine  shop — manu- 
facturing specialties.  Desires  to  secure  the  manufacture  of  hardware 
specialties,  tools,  special  model  machinery,  etc.  Address  "W.  H,  S.," 
care  Machinery,  49-56  Lafayette  St.,  New  York. 

WANTED. — First-class  salesman  for  high-speed  tools.  Must  be 
practical  man.  capable  of  demonstrating  tools  in  shops,  factories,  etc. 
.\ddress.  Box  138.  care  Machinery,  49-55  Lafa.vette  St„  New  York. 
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During  our  59  years  of  file  selling 
we  have  heard  a  good  deal  of  file 
talk;  the  manufacturer,  the  expert 
mechanic,  the  novice  and  the  file 
crank,  have  poured  into  our  ears 
their  tales  of  file-woe. 

^  We  have  absorbed  some  of  this, 
much  that  it  is  good,  and  you  get  the 
benefit  of  it  when  you  buy  files  of 
us.     We  know  files  from   A  to  Z. 

^  Send  in  your  specifications  and  let 
us  quote. 

^  Let  us  also  send  Catalog  No.  2298. 


HAMMACHER,  SCBLEMMER  &  CO. 

HARDWARE,  TOOLS  AND  SUPPLIES 

NEW  YORK  SINCE   1848 

4th  Avenue  and  13th  Street  (Block  South  of  Union  Square) 
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If  You  Are  Planning  a  New  Forge  Shop,  or 

Want  to  Increase  the  Efficiency  of 

Your  Present  Plant: 

Write  for  our  Brown  Catalogue  which  illustrates 
hundreds  of  machine  made  forgings,  by  the 


AJAX 


FORGING 
MACHINE 
PROCESS 


It  will  be  worth  your  while  to  learn  how  our 
machines  differ  from  all  others,  and  you  will  then 
understand  the  reason  there  are  more  AJAX 
FORGING  MACHINES  in  use  than  all  other 
makes  combined. 

The  size  of  forgings  doesn't  matter,  because 
we  build  Upsetters  from  3_^-in.  to  6-in.  sizes  and 
Bulldozers  from  No.  3  to  No.  12  sizes  ;  and  all  our 
other  machines  are  made  in  corresponding  sizes. 

The  Nature  or  Shape  of  forgings  doesn't 
bother  us,  because  we  can  roll  or  taper  pieces  in 
our  Forging  Rolls  ;  do  upsetting  in  our  Headers, 
and  bending  on  our  Bulldozers. 

Our  representatives  are  especially  trained  in 
telling  how  forgings  can  be  made  most  econo- 
mically, and  will  call  on  you  if  you  will  but  say 
the  word. 


The  Ajax  Mfg.  Company 

CLEVELAND,  OHIO 

CHICAGO  OFHCE:   621  Marquette  Building  NEW  YORK  OFHCE:  149  Broadway 

LONDON   OFnCE:    15  Leonard  St. 
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LIFTING  MAGNETS 


SAVE  MONEY 


The  cuts  shown 
herewith  illus- 
trate three  of  our 
Type  P"-5  Mag- 
nets attached  to 
a  spreader,  used 
to  transport  ship 
plate  J4^  to  I  inch 
thick,  8  ft.  wide 
and  40  feet  long 
from  the  hori- 
zontal position 
on  the  dock  to 
vertical  position 
at  the  side  of  the 
of  the  ship  where 
it  is  to  be  riveted. 

Equipments  of 
this  type  have 
also  demon- 
strated their 
value  in  unload- 
ing plates  from  a 
horizontal  posi- 
tion in  a  car  and 
transferring 
them  to  a  ver- 
tical position  in 
stocking  racks. 


SAVE  TIME 


Magnets  pay  for  themselves  with- 
in three  to  five  months  from  date 
of  installation.     Send  for  Catalogue. 


We  also  manu- 
facture other 
types  of  mag- 
nets for  handling 
all  classes  of 
magnetic  mater- 
ial such  as  pig 
iron,  crop  ends, 
rail  ends,  bolts, 
nuts,  rivets  and 
all  miscellaneous 
melting  stock. 

When  lifting 
magnets  are 
used  no  labor  is 
required  other 
than  the  crane 
operator. 

Car  loads  of 
scrap  are  un- 
loaded with  de- 
spatch impossi- 
ble by  any  other 
known  method 
and  transferred 
to  stock  pile  or 
charging  boxes 
direct. 


US 
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For  Construction  Work, 
Bridge  Building,  Railroad 
Shop,  Engineering  Work 
of  all  kinds 

Goes  latest  size  Key  Model  is  not 
only  the  biggest  kind  of  a  wrench, 
but  the  biggest  kind  of  a  success. 

Hardly  seems  possible  that  a  72- 
inch  wrench  with  a  i  2-inch  opening 
between  the  jaws  could  be  adjusted 
as  easily  as  a  small  wrench — but 
it's  so  with  a  Goes.  Let  us  show 
you  if  you  doubt  it.  28,  36,  48 
and  72-inch  sizes  this  style. 

Goes  Genuine  Wrenches  are 
made  in  four  other  styles  and  49 
sizes  all  told,  ranging  from  a  72- 
inch  Key  Model  to  the  4-inch 
Steel  Handle,  and  every  wrench 
guaranteed. 

Order  from  your  dealer,  or  direct  from 

Coes  Wrench  Company 

Worcester,  Mass.,  U.  S.  A. 

AGENTS:  John  H.  Graham  &  Co. 

113  Chambers  Street.  New  York. 

14  Thavies  Inn.  Holburn  Circus.  London,  E.  C. 

Copenhagen,  Denmark. 


AGENTS  :  J.  C.  ricCarty  &  Co. 

10  Warren  Street,  New  York. 
San  Francisco,  Cal.      Denver,  Col. 
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THe  V 


FACTS 


FICTION? 


Prove  which 

YOURSELF. 

Victor  blades  will 
cut  from  1 5  to  400 
per  cent. 

Quicker 
Last  Longer 

and 

Work  Smoother 

than  any  other 
blade  made. 

Send  for  samples. 


Massachusetts  Saw  Works 


Chicopee,  Mass. 


New  York  Store : 
126  Chamber!  Street. 


London  Store: 
8  White  Street,  E.  C. 


VIM 


DON'T 
BREAK 


OAK 


Leather  packings  show  their  first 
wear  at  the  shoulder  or  bend. 
Oak  leather  when  bent  at  a  sharp 
angle  with  the  smooth  or  grain  side 
out  will  break  and  for  this  reason 
many  oak  cups  are  made  grain 
side  in.  In  order  to  prevent  oak 
leather  from  cracking  when  it  is 
formed  into  packings  it  is  soaked 
in  water  until  it  is  almost  a  pulp 
and  then  baked  dry  after  forming. 

VIM  leather  will  not  break  if  bent 
at  the  sharpest  angle,  grain  side 
out  and  hammered  flat.  As  it  is 
impervious  to  water  it  cannot  be 
softened  to  a  pulp  but  is  moulded 
to  shape  under  a  hundred  tons 
hydraulic  pressure.  Oak  leather 
would  not  stand  such  a  pressure. 

The  above  illustration  shows  a 
piece  of  oak  and  a  piece  of  VIM 
Hydraulic  Leather  bent  in  the 
same  way.  The  breakage  of  the 
oak  on  the  grain  and  the  perfec- 
tion of  the  VIM  is  clearly  shown. 

This  is  merely  one  of  many  reasons 
why  VIM  Leather  packings  wear 
from  three  to  thirty  times  longer 
than  the  best  oak  packings. 
Send  for  catalogue  and  get  the 
whole  story. 

E.  F.  Houghton  &  Co. 

240-250  W,  Somerset  Street,  Philadelphia 
175-177  Lake  Street,  Chicago 
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NAME  PLATES 
FOR  MACHINERY 


OirpiWCHlNEIlV,    MOTORS, 


;m:ANTIC^VE.1^BOSTgN^ASS. 


We  make  a  specialty  of  name 
plates  for  machines  of  all  classes 
and  shall  be  glad  to  give  you  the 
benefit  of  our  expenence  and  supe- 
rior facilities. 

The  August  Becker  Engraving  Go. 

248  ATLANTIC  AVE.,   BOSTON 


Another  Handy  Machine 


This  is  our  No.  2  Horizontal  Boring, 
Drilling  and  Tapping  Machine 

It  is  very  rigidly  built  and  strongly  geared  for  heavy  work. 
Spindle  is  2    1-16  inches  in  diameter  and  has  1 9  inches 

travel. 
Complete  details,  price  and  delivery  upon  request. 


B.  F.  BARNES  COMPANY,  Rockford,  I 

European  Branch  :  149  Queen  Victoria  St.,  London,  E.  C. 


BLUE    PRINTS 

EVER   SEE    ONE    A    MILE    LONG? 


We    make   them   two   miles 

long    on    the    Everett- 

McAdam  continuous  electric 
machine.  Prints  day  or  night, 

always  ready, 

quick  printing, 

perfect  prints, 

small  cost. 


See  long  list 
of  users  in 
July  issue  of 
Machinery. 


REYOLUTE  MACHINE  COMPANY,  518  West  45th  Street,  N.  Y.  City 
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^NE  of  the  meanest  of   Machinery  Problems 
^^     is  how  to  Lubricate  the  Loose  pulleys. 

It  has  to  be  done,  yet  oil  won't  stay  at  the 
center  of  a  rapid  running  loose  pulley — it's  thrown 

off  as  quick,  or 
quicker  than  you 
can  put  it  on,  and 
then  there's  all 
kinds  of  trouble. 


;  Pulley  Equipment 
PATENTED 


Arguto  Oilless  Bearings 

permit  loose  pulleys  and  friction  clutches  to  be 
run  absolutely  without  oil  or  other  lubricant. 
They  are  the  solutioti  of  the  problem,  wear  in- 
definitely, require  no  attention  and  have  proved 
their  worth  in  the  largest  and  most  progressive 
plants  in  the  country.  Arguto  Oilless  Bearings 
will  eventually  be  specified  with  every  order  for 
loose  pulleys  or  friction  clutches — why  not  get 
in  line  now  ?     Booklet  for  the  asking. 


Standard  Cylindrical  Bushings  and  Thrust  Washei 


ARGUTO  OILLESS  BEARING  COMPANY 

WAYNE  JUNCTION,  PHILADELPHIA,  PA. 

See  our  Exhibit,  Seclion  6,  Machinery  and  Transportation  Building,  Jamestown  Exposition. 


(( 


pguto'' 


Kua.  L".  S.  Pat.  Of. 


Blanki 


ing 


by  hand  with  ONE  DE- 
GREE of  clearance  and 
have  it  so  accurate  that 
the  blanks  will  fall  out  as 
soon  as  they  are  cut  free  ? 

We  are  doing  it  with 
the  "SIMPLEX"  Filing 
Machine,  and  in  ONE- 
HALF  the  time  required 
to  file  dies  with  x  degrees 
of  clearance  by  hand. 

The  "ONE  DE- 
GREE "  die  can  be 
ground  repeatedly — 

How  many  times  can 
the  ordinary  hand  Jiled 
die  be  ground  ? 

Consider  this  matter. 
It  means  DOLLARS 
TO  YOU,  both  in  first 
cost  of  dies  and  in  their 
increased  life. 

We  shall  be  glad  to  send 
a  list  of  firms  -I'ho  '^  have 
discovered^''  the  Simplex 
Combination  Bench  Filer 
and  Hack  Sa-u;  ij you  milt 
let  us  know  your  address. 


The  Simplex  Manufacturing  Company 

90  WEST  STREET,  NEW  YORK  CITY 
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The  importance  of    grinding    has    multiplied    within  the    last 

few  years. 

In  the  old  days  grinding  operations  were    limited  chiefly    to 

taking  off  the  rough  of  castings, polishing,  sharpening  tools,  etc. 

The    grinding    wheels    of   fifteen    years    ago    were  not    good 

enough  to  do  more  than  that — 

But  there  was  a  demand  for  something  better — 

And 

CABB(@NDUM 

came  along  to  meet  it.  Carborundum  is  the  ideal  abrasive — 
as  superior  to  emery  and  corundum  and  other  old  time 
abrasives  as  they  were  superior  to  the  grindstone  of  still 
earlier  days. 

Carborundum  has  revolutionized  grinding,  and  today  hun- 
dreds of  operations  that  were  formerly  done  with  steel  tools 
are  being  done  faster,  better  and  more  economically  by  Car- 
borundum grinding  wheels. 

The  reason  for  it  all  is  that  Carborundum  is  very  sharp  and 
very  hard — 

It  doesn't  really  grind  at  all — it  cuts — 

And  it  cuts  so  fast  and  lasts  so  long  that  it  is  immeasurably 
more  economical  than  any  other  abrasive  wheel  ever  produced. 


Let  us  send  you  the  book 
'  The  man  who  didn't  know 
when  he  had  failed.  " 


The   Carborundum    Company 

Niagara  Falls,  N.  Y. 
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The  Advantage  is  Yours 

By  adopting  the  Graham  Chuck 
and  the  Graham  Grooved  Shank 
System  of  tools  you  stand  to  save 
1 0"o  per  cent,  in  time  and  1  00,% 
on  your  chuck  bill.  Isn't  this  an 
advantage  ? 

The  Graham  Chuck 

holds  the  tools  so  there  is  no 
danger  of  slipping  or  working  loose. 
A  single  turn  of  the  sleeve  tightens 
or  releases  the  tool — no  wrench, 
screw  or  hammer  required.  It  is 
strong  and  durable,  can  be  made 
to  fit  the  spindle  of  any  drill  press 
or  lathe,  and  one  chuck,  with 
reducers,  holds  a  complete  range 
of  sizes  from  3/32"  to  254"  — 
drills,  taps,  reamers,  etc. 


New  Catalogue  on  request 


Detroit  Twist  Drill  Co. 

630-646  Fort  Street,  West 
DETROIT,  MICH. 

Manufacturers  of  all  kinds  of 

Twisl    Drills,  Reamers  and  Special  Tools 


THERE'S  A  PLACE  FOR 
THIS  DRILL  IN  YOUR  SHOP 


The  design  is 
new.     All 
improvements 
incorporated. 
Drills  to  the 
center  of  a 
2 1  -inch 
circle  and  is 
quick  and 
accurate  in 
operation. 


We  shall  be  gla.a 
to  send  you  a  spe 
cial circular  of  the 
2 1 -inch  Back  Gear 
Po'wer  Feed  Dfill 
if  you  'will  'Write 


SUPERIOR    MACHINE   TOOL    CO. 

KoKomo,  Indiana 


REGISTERED 


TRADE  n^l  MARK 


THE  BEST  BEARING  METAL 
FOR  ALL  PURPOSES 


mm 


CHEAPER  AND  BETTER 

THAN  THE  HIGH  PRICED  TIN  ALLOYS 

HOMOGENEOUS 
UNIFORM         NEVER-CHANGING 


A    LARGE    STOCK    ALWAYS    ON  HAND  FOR 


IMMEDIATE  SHIPMENT 


ASK  FOR  GLYCO  BOOK-JUST  PUBLISHED 


AMERICAN  GLYGO  METAL  CO. 

SOLE  MANUFACTURERS   IN    AMERICA    OF 


CLYCO   METAL 


GLYCO  PATENTED  SKELETON  BEARINGS 


Joseph  T.  Ryerson  &  Son 

CHICAGO  NEW   YORK  PITTSBURC 

GENERAL    DISTRIBUTORS 
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THE  FIRST  ELEVEN 

5,000   SETS   READY   FOR   MAILING 


These  Sheetsare  Copyriehted. 

Data  Sheet  No.  1— September,  1S98. 
Spu.'    gears  :      Diametral    pitch  :    circular 
pitch    diameter  :    outside    diameter  ;    pitch 
circumference  :   thickness  of  tooth  ;   clear- 
ance •  addendum,  etc. 
Laying  out  blanks  for  bevel  gears. 
Worm  gearing  practice  :      Involute  tooth  ; 
lead :     face :     pitch :     throat :     diametral 
pitch  :   angle   of  tooth,   etc. 
Diagram  :       Allowances    for    force,    drive 
and  running  fits. 

Data  Sheet  No.  2— December,  1S9S. 
Tables  :      Morse    tapers  :    standard    pins  ; 
Brown  &  Sharpe  tapers  ;   tapers   per  foot 
and  corresponding  angles  :  standard  hexa- 
gon  beads  and  nuts. 

Tables :  Tap  drills  :  machine  screws ; 
wrought-iron  pipe ;  twist  drill  and  steel 
wire  gage  :  taper  of  pipe  thread. 
Tables  :  Decimal  equivalents,  4ths.  8ths, 
16ths  and  64ths  of  an  Inch  ;  decimal  equi- 
valents 3ds,  6ths,  tilths  and  24ths  of  an 
inch  :  decimal  equivalents.  Tths,  ]4ths  and 
2Stbs  of  an  Inch  ;  depth  of  space  and 
thickness  of  tooth  of  spur  gears  when  cut 
with  Brown  &  ShaiTJe  cutters. 
Tables  :  Wire  gages  in  common  use  ;  let- 
ter size  drills. 

Data  Sheet  No.  3— March,  1899. 

Formulas   for   strength   and   deflection   of 

common  springs. 

Table  :     Strength  of  materials. 

Formulas  and  constants  for  loaded  beams, 

etc. 

Data  Sheet  No.  4— June,  1S99. 

Table :      Decimal    equivalents   of   millime- 
ters. 

Table  :     Equivalents  of  inches  in  millime- 
ters. 

Tables  :     Decimal  equivalents  of  fractions 
of  millimeters,  metric  conversion. 

Data  Sheet  No.  5— Sep:ember,  1899. 
Mechanics  :      Motion  ;    center   of    gravity  ; 
moments  of   inertia  :    radius   of   gyration  ; 
work ;     momentum  :     energy ;     centrifugal 
force  ;  compound  pendulum  ;  friction. 

Data  Sheet  No.  G— January,  1900. 
Mechanics  (continued)  :  Moments  :  safety 
valves;  scale  beams:  principle  of  work; 
I'rony  brake  :  tackle  block  ;  strap  brake  ; 
eplcyclic  gear ;  ratio  of  pulleys :  crank 
and  connecting  rod  :  toggle  joint  ;  differ- 
ential pulley  ;  parallelogram  of  forces ; 
catenary  curve  or  suspended  cable ;  fric- 
tion clutch ;  triangle  of  forces ;  polygon 
of  forces  ;  stresses  in  crane. 

Data  Sheet  No.  7— March,  1900. 

Diagram :  Horse  power  transmitted  by 
leather  belt  per  inch  of  width. 
Diagrams  :  Strength  of  gear  teeth  ;  belt 
transmission  ;  strength  of  gears. 
Tables :  Horse  power  of  shafting  and 
working  proportions  for  shafting  of  me- 
dium steel  ;  horse  power  transmitted  by 
ropes. 

Data  Sheet  No.  S — September.  1900. 
Table:     Surface  speed  in  feet  per  minute 
from    y^    inch   to   10  feet  diameter :   revo- 
tions  5  to  500  per  minute. 
Tables :      Lathe      work  :      screw      machine 
practice  ;  milling  cutter  speeds. 
Tables  :      Drilling    speeds  ;    lubricants    for 
cutting  tools. 

Data  Sheet  No.  9— March.  1901. 

Table  :      Tapers  per  foot  and  correspond- 
ing angles  :   measurement  of  tapers. 
Table  :    U.  S.  Standard  screw  threads  and 
formulas. 

Table :      Standard    metric    screw    threads 
and  formulas. 

Data  Sheet  No.  10 — June,  1901. 

Change  gears  for  the  engine  lathe;  single 
and  compound  gearing. 
Taper  turning  :  speed  of  pulleys  and  gears. 
T'se   of  index   centers   on   the  milling  ma- 
chine. 

Change   gears   for    cutting   spirals   on    the 
milling  machine. 

Data  Sheet  No.  11— September,  1901. 
Grant's  odontograph  :  cycloidal  and  invo- 
lute systems. 

Table  :     U.  S.  Standard  bolts  and  nuts. 
Formulas  for  laying  out  bevel  and  miter 
gear  blanks. 


There  must  be  not  less  than  30,000  Ma- 
chinery readers,  past  and  present,  whose  sets 
of  data  sheets  are  complete  with  the  exception 
of  the  first  eleven  in  the  series;  and  they  will 
be  glad  to  learn  that  these  can  now  be  obtained 
for  the  first  time  in  nearly  three  years.  New 
plates  have  been  made  and  a  very  large  edition 
printed,  so  that  for  the  first  time  in  three  years 
we  are  able  to  offer  the  complete  set  of  Data 
Sheets,  not  only  from  No.  i  to  11,  but  also  from 
No.  I  to  61,  \\ithout  a  break. 

One  dollar  will  enter  a  new  or  extend  an  old 
Shop  Edition  subscription  one  year,  or  an  En- 
gineering Edition  subscription  six  months — and 
bring  you  the  first  eleven  Data  Sheets  by  return 
mail.  And  under  offer  No.  4  in  a  Data  Sheet 
Index  just  issued  (sent  free  on  request)  you  can 
get  all  the  sheets  and  the  adjustable  cloth  binder. 

NOT    SOLD    ELSEWHERE. 

Machinery's  Data  Sheets  are  copyrighted 
and  cannot  be  obtained  elsewhere;  but  it  is 
practicable  to  secure  them  from  us  on  the  most 
liberal  terms.  The  right  to  reprint  them  belongs 
to  us  exclusively,  the  plates  are  ours  and  we  can 
furnish  the  sheets  at  a  fraction  of  their  real  value 
and  original  cost.  This  is  made  possible  by 
M.A.CHINERY,  and  we  prefer  to  limit  the  oppor- 
tunity to  Machinery's  subscribers.  The  accept- 
ance of  any  one  of  the  four  Offers  in  our  new 
Data  Sheet  pamphlet  makes  you  a  subscriber 
for  Machinery. 


The  Industrial  Press 

Publishers  of  MACHINERY 
49-55  Lafayette  Street,  New  York  City 
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New  Bench  Milling  Machine 


We   are  pleased  to  call    your  attention   to    these   different 
views  of  our  New   Bench  Miller 

The  Chicago  Machine  Tool  Company 

CHICAGO,  ILLINOIS 


DOMESTIC  AGENTS :  Hill,  Clarke  &  Co.,  Inc.,      Boston,  New  York,  Chicago,  Philadelphia 

FOREIGN  AGENTS  :  A.  H.  Schutte.  Paris.  BrusseU.  Milan,  Cologne.  Barcelona;       Schuchardt  &  Schutte,  Berlin  and  Vi< 
Chas.  Churchill  &  Co..  London,  Manchester,  Glasgow  and  Birmingham 
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merican 
wivS/filevS" 


We  are  pleased  to  announce  that 
Otir  New  File  "Works 

are  in  perfect  working  order, 

and  their  constantly  increasing  output  of 

"American  S\viss"  Files 

will  enable  us  to  abolish  the  Waiting 

Li^s 

and  fill  orders  promptly. 

Ovir  SalesTnen 

whose  traveling  expenses  we  pay  with 

pleasure, 

because  they  always  talk  to  the  point, 

are 

Sample  Packages  of  Six  Files, 

and  our  Price  Li^  with  Discounts. 

Your  permission  to  send  you  one  of  these 
quiet,  modest, 

unpretentious  but  efficient  Salesmen 
will  much  oblige. 


K.    P.   ReicHHelm    (El    Co. 

Principal  On^ners  and  Selling  A.gents  of  the  A.mei-ican  S-wiss  File  and  Tool  Co» 

24  JoHn  Street,  N.  Y.  City 
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EacH  circle  represents  the  size  of  a  Cleveland.    "We  maKe 
parts  from  bars  wei^hin^  from  1  ounce  to  lOOO  pounds. 

Cleveland  Automatic  Machine  Co.,  Cleveland,  Ohio,  U.  S.  A. 

Eastern  Representative— J.  B.  Anderson,  2450  North  30th  St.,  Philadelphia,  Pa.    Western  Representative— H.  E.  Nunn,  igg  Lake  St.,  Chicago,  111. 

Canadian  Representative— G.  H.  Howard,  Dundas,  Ont.  o  ^      >.     j..    <. 

Foreitrn  Representatives— Messrs.  Chas.  Churchill  &  Co.,  London,  Birmingham,  Newcastle-on-Tyne  and  Glasgow.      Messrs.  Schuchardt  & 

Schutte,  Berlin,  Vienna,  Stockholm  and  St.  Petersburg.     Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Pans,  Milano  and  Bilbao. 
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Heavy 

Milling  Machines 

Exclusively 


"Our  twenty  years'  experience  in 
building-   Heavy  Type  Milling  Ma- 
chines   certainly  has   put  us   in   the 
front  rank,  so  that  we  can  furnish  you 
not  only  a  first-class  machine  but  the 
very    best.      All    sizes 
and  types,  suitable  for 
the  very  lightest  auto- 
mobile aluminum  gear 
cases,  up  to  the  heavi- 
est kind  of  work  found 
in   any  large  machine 
shop. 


48>inch   Double  Vertical  Spindle  Milling  Machine. 


One,  Two,  Three  or  Four  Spindle 
arrang'ed  any  way  to   suit  requirements. 


This  Horizontal 
Machine  with  our 
Vertical  Spindle  At- 
tachment covers  a 
wide  range  of  work. 


standard    Horizontal   Tj'pe    All    Sizes 


The  Ingersoll  Milling  Machine  Company 

ROCKFORD,    ILLINOIS.   U.  S.  A. 

Eastern  Branch,   114    Liberty  Street,   New  York,   Walter  H.  Foster,  M^r. 
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TRADE-MARK. 

N°'  €f2,316.  REGISTERED  APR.  30,  1907. 

NEWTON  MACHINE  TOOL  WORKS   INCORPORATED. 

CERTAIN  MACHINERY. 

AFPLIOATIOK  FIL£D  APB.  36,  190S. 


NEWTON 
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If  you  are  looking  for 

QUALITY 

in  your  Taps,  Dies,  Screw  Plates,  etc. 

Specify  Card  Tools 


A  Card  Tap  will  outwear  and  out- 
work any  tool  of  its  class.  It  is  true  to 
size  and  pitch,  produces  accurate  work 
and  can  be  relied  on. 

Same  with  all  other  Card  Tools, 
because  the  quality  of  material,  quality 
of  workmanship,  quality  of  design  is 
"Card  Quality"  and  that  stands  for  Best 
in  the  mechanics'  code. 

^//  standard  styles  ami  sises  in  stock. 
Special  tools  to  order.  Scud  for  latest 
catalogue. 

f  S.  W.  Card  Mfg.  Company 

MANSFIELD,  MASS.,  U.  S.  A. 
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BECKER-BRAINARD 

Milling  Machines 

AND 

Milling  Cutters 

The   Hig'hest   Efficiency 
of  Production 

is  secured  when  the  size  and  design  of  the  machine 
is  exactly  suited  to  the  work.  We  build  two  dis- 
tinct types  of  Milling  Machines — 

The  Horizontal  and  the  Vertical 

— and  are  therefore  in  a  position  to  furnish  whichever 
is  be^  adapted  to  the  work.  We  have  reason  to 
believe  that  our  own  experience  will  be  of  material 
assiftance  to  the  purchaser  in  selecting  the  machine 
best  suited  to  meet  his  requirements.  To  this  end 
we  are  always  pleased  to  study  specific  cases,  offer 
suggestions  for  improvement,  determine  the  mo^ 
desirable  sizes  of  machines  and  design,  and  make 
special  cutters  to  accomplish  the  desired  result. 


Becker -Brainard  Milling  Machine  Company 

HYDE    PARK,   MASS.,  U.  S.  A. 

BRANCH  OFFICES  :  THE  BOURSE,  PHILADELPHIA,  PA.        WILLIAMSON  BLDG.,  CLEVELAND,  O. 

AGENTS:  McDowell,  Stooker  &  Co.,  Chicago.  Chas.  G.  Smith  Co.,  Pittsburg.  J.  L.  Osgood,  Buffalo.  A.  B.Bowman,  St  Louis  A  R 
Williams  Machinery  Co.,  Toronto  and  Montreal,  Canada.  Ludw.  Loewe  &  Co.,  Berlin.  Bevan  &  Edwards  Proptv  ,  Ltd  Melbourne  '  Se'litr' 
Sonnenthal  &  Co.,  London.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg.  A.  H.  Schutte',  Coloene  Brussels'  1  ie^V 
Paris,  Milan,  Bilbao  and  Barcelona.  "  '         *^' 
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Water  Emery  Grinder 


INCH  WHEEL 


NO  VALVES 
NO   PUMPS 

Always  ready  for  use 


nPHIS  grinder  is  most  efificient  in 
use,  simplest  in  construction, 
and  size  of  wheel  best  adapted  for 
tool  works ;  a  wheel  of  less  diameter 
or  wider  face  gives  all  kinds  of 
trouble ;  we  know  by  experience 
and  our  experience  saves  the  cus- 
tomer money. 


Can  furnish  ^vith 

Electric  or  Countershaft  Drive 

For  electric  drive  we  use  a  2-H.P.  motor 
SEND  FOR  CATALOGUE 


These  two  tools  make  a  pretty  good  start  for  a  small  machine  shop.     The  drill  is  our  No.  7 — 15-inch 
Swing  Drill,  a  stiff  tool  for  its  size  and  well  adapted  for  light  medium  work;  just  note  the  combined  lever  and 

wheel  feed  I  The  lathe  is  our  No.  13  Lathe,  swinging  13  inches  over  the  face 
plate,  and  made  in  beds  of  5  to  10  feet  long;  has  automatic  cross-feed  and 
compound  rest ;  very  stiff  tool  carriage  and  changes  of  feed  without  remov- 
ing a  gear.     We  can  furnish  Lathe  with  foot  power  if  wanted. 

A  good  deal  less  than  $200  will  buy  this   Drill  and  the  Lathe  with 
5-foot  bed.     Write  for  catalogue. 


W.  F.  AND  JOHN  BARNES  COMPANY 


231  Ruby  Street 


Established  1872 


Rockford,  Illinois 
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250  Bicycle  CranKs  an  Hour 


Have  you  any  work  of  this  kindonhand  -d  -  yo.Mnteres^^^^^ 

engraving  will  serve  as  an  object  lesson  in  ^^^^^^^^^'^^^ ^[^"^cTanks  (500  surfaces)  an 

Spiral  Ofooved  Disc  Grinder  .t  is  a  simple  matter  to^^^^^^^ 

h?ur-the  forgings  low  carbon  steel,  ^f^i'/^^^^^-^^^^J^e  Operated  by  unskilled  labor 

"me  size  of  marine  and  composition  of  spiral  circles  used. 

Charles  H.  Besly  ®.  Company 

15-17-19-21  South  Clinton  St,  Chicago,  111.,  U.  S.  A. 
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"MORSi:"  DRILLS 


A  GOOD  RECORD  FOR  THEM. 

108  MORSE  DRILLS,  same  size,  in 
a  recent  test,  drilled    93,450   holes. 

These  are  HONEST  TOOLS  of  UN- 
QUESTIONED   RELIABILITY. 

Every  shop  should  be  equipped  with  them. 


Arbors,    Chi 

jcks,    Counterbores, 

Countersinks 

,     Cutters, 

Dies, 

Drills, 

Gauges,   Machines 

Man- 

drels. 

Mills, 

Reamers, 

Screw 

Plates, 

Sleeves,    Sockets, 

Taps, 

Taper 

Pins, 

Wrenches. 

Morse  Twist  Drill  (Si  Machine  Co. 


Ne^v   Bedford,    Mass.,    U.  S.  A. 
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"NOVO" 

MILLING  CUTTERS 

ARE  ON  TOP 


We  carry  a  complete  stock  of  Novo  Spiral  Milling 
Cutters,  Side  Milling  Cutters,  Nicked  Tooth  Milling 
Cutters,  Novo  Gear  Cutters,  and  Novo  End  Mills. 


Novo  High  Speed  Milling  Cutters 

DOUBLE  YOUR  OUTPUT 

We  absolutely  guarantee  all  our  Novo  Milling  Cutters.     A  Novo  Milling  Cutter  will  outlast  at  least  two  dozen  of  the 
Carbon  Steel  Cutters.     Novo  Milling  Cutters  will  mill  the  hardest  and  sandiest  steel  or  iron  castings. 


Send  us  a  trial 
order.  Write  for 
price  list  with 
full  particulars. 


All  Novo  Milling 
Cutters  furnished 
subject  to  trial 
and  approval. 


HERMANN  BOKER  &  COMPANY 


SMALL  TOOL  DEPARTMENT 


Chicago  Warehouse 

57  N.  Desplaines  Street 


New  York  City 

101-103  Duane  Street 
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Rainbow  Packing 

Makes  Steam,  Flange  and  Hot  Water  Joints  Instantly. 


TTiousands  of 

Imitations 

No  Equal. 

Will  Hold  Highest 

Pressure* 


Don't  have  to  use 

wire  and  cloth 

to  hold 

Rainboiv. 

Can't  bloiv  it  oat. 


THE  COLOR  OF  RAINBOW  PACKING   IS  RED 


Notice  our  Trade  Mark  of  the  Word  "RAINBOW"  in  a  diamond  in  Black  in 

Three  Rows  of  Diamonds  extending  throughout  the  entire  length  of  each  and  every  roll 

of  Rainbow  Packing 

««/||   I      i^ADDV    llil    Q.'Tf^fl/    It  is  an  undisputed  fact  that  Rainbow  Packing  is  the  only  Sheet  or  Flange 
TtILL   V«AKKi     111    O  I  UL/I\   Packing  in  the  World  that  will  carry  in  stock  for  months  and  years  with- 
out hardening  or  cracking. 


The  Peerless  Spiral 
Piston  and  Valve  Rod  Packing 


Once  ^ried  Al%>ays 
Used. 

It  yoill  hold  400  lbs. 
of  Steam. 


Will  ran  t'welve 
months  in  high 
speed  engines. 

In  Boxes  3  to  8  lbs. 


Made  in  Three  Different  Shapes:   Straight,  Spiral  and  Square  Spiral,  in  sizes  from  1-4  inch  to  2  inches. 


WRITE    FOR    CATALOG 

MANUFACTURED,  PATENTED  AND  COPYRIGHTED  EXCLUSIVELY   BY 


The  Peerless  Rubber  Mfg.  Co., 


24  Woodward  Ave.,  Detroit,  Mich. 
202-210  S.  Water  St.,  Chicago,  111. 
18  S.  Capitol  Ave. ,  Indianapolis.  Ind. 
111-121  W.  Main  St.,  Louisville,  Ky. 
1218  Farnam  St..  Omaha,  Keb. 
1323  E.  Main  St.,  Richmond,  Va. 
220  S.  Fifth  St.,  Philadelphia,  Pa. 
177  Elm  St.,  Dallas,  Texas. 


Cor.  Common  and  Tchoupitoulas  Sts.,  New  Orleans,  La. 
17-23  Beale  St.  and  12-24  Main  St.,  San  Francisco,  Cal. 
Railroad  Way  and  Occidental  Ave.,  Seattle,  Wash. 
228  Front  St.,  Memphis,  Tenn. 
1213  Locust  St.,  .^t,  Louis,  Mo. 
1621-1639  17th  St.,  Denver.  Col. 
I22I-I223  Union  Ave  ,  Kansas  City,  Mo. 
70Q-711  Austin  Ave.,  Waco,  Texas. 


16  Warren  Street, 
New  York. 

r.  Long  and  Third  Sts.,Columbtis,  O. 
12-214  S.  Clinton  St.,  Syracuse,  N.  Y. 
634  Smithfield  St..  Pittsburg.  Pa. 
7-9  S.  Broad  St.,  Atlanta.  Ga. 
61  Frankfort  St  ,  Cleveland,  O. 
55  E.  Main  St.,  Rochester,  N.  Y. 
iioFederal  St.,  Boston.  Mass. 
43-43  Pearl  St. ,  Buffalo,  N.  Y. 
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In  the  Sturtevant  Hiith  Pressure  Blower 

there  is  no  heavy  load  to  be  transmitted  by  gears  because  the  idler  has  no  work  to  do. 
No  careful  and  frequent  adjustment  of  bearings  necessary  to  keep  impellers  trued  up. 
No  loss  of  efficiency  through  rubbing  of  impellers ;  because  they  never  touch. 

SEND  FOR  BULLETIN  127. 

B.  F.  STURTEVANT  CO.,  Boston,  Mass. 


NEW  YORK 


General  Office  and  ^VorRs,  Hyde  ParR,  Mass. 

CHICAGO 


PHILADELPHIA 


CINCINNATI 


Designers  and  Builders  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus ;  Fan  Blowers  and  Exhausters. 
Rotary  Blowers  and  Exhausters ;  Steam  Engines,  Electric  Motors  and  Generating  Sets ;  Pneumatic  Separators,  Fuel 
Economizers,  Forges,  Exhaust  Heads,  Steam  Traps,  etc. 


the:  whiton 

Revolving  Centering  Machine 

For  Acctirately  Centering;  FinisHed  Shafts 


The  cut  shows  new  Revolving 
Centering  Machine — a  large  size 
of  the  well  known  machine  of  this 
type.  It  is  heavier  throughout  and 
has  capacity  to  center  shafts  up  to 
5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the  spe- 
cial features. 

Circular  and  prices  sent  upon 
application. 


TKe  D.  Er.  WHiton  MacHine   Coinpan>^, 


Ne\v  Ivondoxi,  Connecticut 
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A  Big   Lathe  for  what? 


You  haven't  work  for  it  all  the  time. 

Why,  then,  should  you  pay  $1,000  more  for  an  ordinary  big  Lathe,  lacking 
facilities  McCabe's  "2-in-l  "  DOUBLE-SPINDLE  has  for  doing  your  small  work? 
A  big  Lathe  would  only  do  your  big  work. 

The  McCabe  "2-in-l  "  DOUBLE-SPINDLE  would  do  it  all. 
Your  48-inch  Lathe  changed  in  three  minutes  to  a  26-inch  Swing — 
and  the  26-inch  Swing  is  the  "  second  some- 
thing" a  shop  like  yours  requires. 

You  can  be  sure  about  it,  for  most  all  the 
shops  in  your  line  have  McCabe's  "2-in-l" 
DOUBLE-SPINDLE  now. 


J.  J.  McCABE 

"The    Double  •  Spindle   Lathe   Man" 

14  Dey  Street,  NEW  YORK  CITY 

FOREIGN  AGENTS  :  Chas.  Churchill  &  Co.,  London,  Birmirg- 
hatn,  Manchester  and  Glasgow.  R.  A  Herver,  Sydney,  N.S.  W.- 
Sole  Agents  for  Australasia.    F.  W.  Home,  Yokohama,  Tapan. 


the 


"The  Lathe 
that  is  twice 
itself." 


McCabe's  "New  Style"  Z-in-l  DOUBLE 
SPINDLE  LATHE    26-48-in.  swing. 


Shapers  that  Plane  to  the  Line 

One  advantage  an  Eberhardt  Shaper 
has  over  the  planer  is  that  the  im- 
proved crank  motion  insures  accur- 
acy and  permits  planing  to  the  line. 
A  shaper  is  also  much  quicker  in 
operation,  takes  up  far  less  room 
in  the  shop,  and  work  can  be  more 
easily  adjusted. 

Eberhardts'  Patent 

"D.  T.  q;* 

StroKe  Crank  Shapers 

are  exceptionally  accurate  machines, 
very  powerful,  adapted  to  obtain  the 
best  results  from  high  speed  steels, 
smooth  running. rigid  even  under  the 
heaviest  cuts  and  have  every  im- 
provement tending  to  save  time  and 
labor,  and  to  increase  output. 

Sizes:  14f  16,  20,  24  and  34  in. 

GOULD   (Q.   EBERHARDT,  NEWARK,  N.  J.,  U.  S.  A. 


Foreign  Agents — Schuchardt  &  Schutte,  Berlin,  Vi( 
(ilbaoand  Paris.   C.  W.  Burton,  Griffiths*  Co.,  London. 


nna,   Stockholm,    St.   Petersburg.    Alfred   H.  Schutte,  Cologne,  Milan,  Brussels,  Liege, 
England.     F.  W.  Home.  Yokohama.    Adolfo  B.  Horn.  Havana.  Cuba. 
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M      TYPE 
TEN 


IMPERIAL 

AIR  COMPRESSORS 


A  powerful,  compact,  self-con- 
tained machine  of  high  efficien- 
cy- with  Corliss  Intake  Valves, 
Cushion  Discharge  Valves  and 
automatic  bath  lubrication  and 
with  a  greater  capacity  per  unit 
floor  space  than  any  other  type. 

OIL  ECONOMY 

The  enclosed  self-oiling  fea- 
tures of  the  "Imperial"  result 
in  an  oil  economv  unecjualed  by 
any  other  tvpe"  A  RECENT 
RECORD  SHOWS  WHERE 
12-IXCH  STROKE  •IMPER- 
IAL" RAX  FOR  EIGHT 
MONTHS.  18  HOURS  PER 
DAY,  WITH  A  TOTAL  CON- 
SUMPTION OF  TEN  GAL- 
LONS OF  OIL  (MACHINE 
AND  CYLINDER)  OF 
WHICH  SIX  GALLONS 
WERE  RECLAIMED  AND 
FILTERED  FOR  FURTHER 
USE.  This  is  but  one  of  the 
dividend  earning  qualities  of 
Ingersoll-Rand  product. 

Other  exclusive  featiires  are 
described  in  Catalogiie  X-3o. 


PNEUMATIC   TOOLS 


2  9r>(j 


'  Imperial  "Type  Ten  Air  Compressor  in  the  Shops  of  the 
Illinois  Central  R.R.  at  Memphis,  Tenn. 


PNEUMATIC   HOISTS 


INGERSOLL-RAND  CO. 


Chicago 
Cleveland 
San  Francisco 
Montreal 
London 


Philadelphia 
Hougfhton,  Mich. 
Birmingham 
Halifax,  N.  S. 
Johannesburg 


Butte 

Toronto 

Berlin 


11    BROADWAY 

NEW  YORK 


Salt  Lake 

Rossland,B.C. 

Kalgoorlie 


St.  Louis 

Pittsburg 

Los  Angeles 

Vancouver 

Valpariso 


El  Paso 
Boston 
Denver 
Mexico 
Paris 


Are  you  interested  in  the  Best 

Pinch  and  Shear? 

Then  ask  us  about  the 

ROYERSFORD 

BUILT  FOR  SERVICE. 

VARIOUS  SIZES.     REQUIRES  LITTLE  FLOOR  SPACE. 


No.  I  Automatic 


ROYERSFORD  FOINDRY  AND  MACHINE 
COMPANY, 

ROYERSFORD,     PA. 


No.  3  Heavy  Duty,  12.in.  Throats 


\       ^--  ^>  .>^  .CINCIHNAT!.OHiaU;S.A. .     ;  -         -    .  f,   -       .♦^. 


m-t 


RTICAL 


TURRET- 
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THE  TRIPLi:   GEARS 


The  New  Bickford  Radial 

is  equipped  with  triple  gears  mounted 
directly  on  the  head  between  the 
spindle  and  tapping  attachment. 

One  conveniently  located  lever 
operates  this  mechanism  and  gives 
instantly,  while  the  machine  is  run- 
ing,  three  positive  changes  of  speed 
without  the  use  of  a  single  friction 
clutch. 

This  is  another  reason  why  BICK- 
FORD RADIALS  are  cutting  drill- 
ing costs  wherever  installed. 


Improved  Plain  R.adial. 


'^Votildn't  you  liKe   to   see   our   R.adial   catalog. 

The   Bickford    Drill   <Q.   Tool   Co. 

CINCINNATI,  OHIO,  U.  S.  A. 

Foreign  Agents— Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  New  York.  Al£red  H.  Schutte,  Cologne,  Brussels' 
Liege,  Paris,  Milan,  Bilbao,  New  York.  Charles  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Newcastle-on-Tyne  and  Glasgow- 
Andrews  &  George,  Yokohama,  Japan.     H.  W.  Petrie,  Toronto,  Canada.     Williams  &  Wilson,  Montreal,  Canada. 


WARNER  &  SWASEY  TURRET  LATHES 

FOR  EVERY  REQUIREMENT  — BAR  OR  CHUCK  WORK 

Particulars  upon  request— or  representative  will  call. 


No.   2   Hollow  Hexagon  Turret  Lathe — 2^x24"  Capacity 


THE  WARNER   &    SWASEY    CO., 


CLEVELAND,    OHIO 
U.  S.  A. 


NEW  YORK  OFFICE,  SINGER   BUILDING,  149  BROADWAY. 
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Wkmd 

7]Ls 

^xO^c/jia 

ijv.  Philadelphia,  Pa. 

LABOR  SAVING  MACHINE  TOOLS 

^^^S^^Sb 

Our  Patent  Improved  Drill  Grinding 
Machine    with     Pointing     Attachment, 
shown  in  cut,  is  capable  for  all  sizes  of 
drills  from  1  / 16  to  3  "  diameter  inclusive. 

iJ 

i^HH^ 

.    c 

Drills  ground  and  pointed  by  it,  last 

^S^ 

BJHr^ 

l(N^   .4.    = 

longer  and  do  much  more  work  before 

% 

R 

^f) 

regrinding  is  necessary,  require  less  power 
of  feed  and  cut  faster,  than  when  ground 
in  any  other  way. 

The  machine  is  extremely  simple,  and 
does  not  require  a  mechanic  to    handle 
it  as  nothing  is  left  to  the  judgment  of 

4 

B 

► 

the  operator. 

SHALL    WE    SEND    YOU    A    CATALOGUE? 

New 

Fireproof 

Fadlory, 

New 

Machinery 

and  Improved 

Methods 


HEADQUARTERS     FOR 


HIGH  GRADE  DRIVING  CHAINS.  KEYS  AND 
CUTTERS  FOR  THE  WOODRUFF  PATENT 
SYSTEM  OF  KEYING,  HAND  MILLING  MACHINES 


The  Whitney  Mfg.  Company, 


Hartford,  Conn. 
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I^eBlond    QuicK    CHange    Lathe 

1906  design  with  "simplicity  "  for  the  watchword,  backed  by  nineteen  years  experience  in  Lathe  building. 
This  Lathe  has  18  spindle  speeds,  double  friction  back  gears,  head  stock  has  largest  possible  cone  diameters. 
Carriage  has  extra  wide  slide,  and  heaTV  compound  rest  and  is  furnished  with  chasing  dial.  Apron  is  box 
section;  quick  change  box  for  feeds  and  threads:  no  splined  shafts  or  key-wayed  gears  sliding  or  running 
on  the  shafts:  impossible  to  mesh  gears  on  the  corners.  Tliis  Lathe  is  made  with  an  independtnt  feed 
rod,  the  screw  is  not  splined.     Further  details  in  Catalog. 

The  R.  K.  LeBlond  Machine  Tool  Company,  S?ncinnat?.  ohTo 

Agents  :  Germanv,  De  Fries  &  Cie.,  Akt.  Ges..  Dusseldorf.  Berlin,  Stuttgart.  Italy.  De  Fries  e.  C,  Corso  Prinzipe  Umberto,  Angolo  Via 
Moscova.  Milano.  France,  De  Pries  &  Cie  19  ru3  de  Rocrov,  Paris.  Bel-,'ium,  De  Fries  &  Cie,  36  rue  Fosse  au.K  Loups,  Brussels.  Spain, 
De  Fries  y  Cia.,  660  Calle  de  las  Cortes,  Barcelona. 


The  Flather  Quick  Change  Gear  Lathe 

Latest  and  Best. 

Strong  and  Simple. 
Greatest  number  of 

Threads  and  Feeds. 
Least  number  of  Gears. 


Send  for  descriptive  circular. 


Flather  ®  Company,  Incorporated,  Nashua,  N.  H. 
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20"  Lathe. 


We  make 


10" 

12 

U 

16 

18" 

20" 

22" 

24' 

27" 

30 


Engine  Lathes. 


F.  E.  Reed  Company, 

Worcester,  Massachusetts, 
U.  S.  A. 


Also  ntimerotxs  other  Kinds  of  lathes.    Otxr  specialty  is  R££D  LatHes. 


The  2-in.  Gridley  Automatic 

Turret  Lathe 

Does  not 
require  an 
expensive 
outfit  of 
tools,  and 
it  does  worK 
twice  the 
length  of 
any  other 
Automatics. 

Windsor  MacHine  Company,  Windsor,  Vt. 

Manning,  Maiwell  &  Moore.  Inc.,  Sales  Agents,  New  York,  Boflon.  Syracuse,  Pillsburgh,  PhUadelphia,  Cleveland.  Si.  Louis.  MQwaukee.  Chicago  and  Birmingham. 
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In  the  wake  of  Time, 
We  have  stood  the  test; 

We  make  the  Most, 
Likewise  the  Best. 


I 


Seamless  Steel  Rims,  Rings,  Bands  and  Flanges 

Our  products  have  been  accepted  by  the  lau"gest  and  most  criticzJ 
manufacturers  and  users  in  the  country,  and  we  can  make  them  appeal  to  you. 

Send  us  your  specifications  for  future  deliveries  and  we  will  gladly  quote  you 
prices  consistent  wath  the  quality  of  material  you  will  demand. 

WE  WELD  BY  ELECTRICITY  I 

'    A  r^  Our     enninment     i.s     unenualed    for  .^B  ^ 


Our  equipment  is  unequaled  for 
welding  specieJ,  irregular  and 
unusual-shaped  parts  for  all  kinds 
of  mechanical  purposes. 

We  make  a  one-piece  construc- 
tion, impossible  by  any  other 
method,  and  hold  the  parts  in  true 
alignment. 

If  you  are  not  familiar  with  our 
method  of  welding,  we  would  like  to 
demonstrate  our  ability. 


'Our  weld  once  cold 
Is  sure  to  hold." 


YOUR  INQUIRIES  WILL  HAVE   PROMPT  ATTENTION. 


I 


The  Standard  Welding  Company 


Western  Representatives 

McCLERNAN  &  ORR 

1064  Monadnoct  Block 

CHICAGO 


CLEVELAND 


Repre 

L.  D.  ROCKWELL 

L'ailed  Slates  Express  Bi<lg. 

2  Rector  St.,  -  NEW  YORK 
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ARMSTRONG 

TOOL  HOLDER* 

will  do  more  work  and  cause  less  trouble  than  any  other  tools  you  can  put 
on  your  lathes  and  planers.  Experience  counts  in  making  tool  holders  just 
as  it  does  in  any  other  line,  yours  for  instance.  It's  easy  for 'us  to  make 
better  tool  holders  than  anybody  else;  that's  been  our  specialty  for  years, 
and  it  don't  cost  us  (or  you)  one  cent  extra.  We  maKe  a  complete  line. 
A  Tool  Holder  for  every  operation  on  the  lathe  and  planer. 

Cutter  is 
Extra  Large 


and  is  supported  di- 
rectly under  strain 
of  cut. 

Our  Patented 
Relieved  Seat 

prevents  chattering 
and  breaking  of  cutter. 


Armstrong  Universal  Ratchet  Drill 


Sectional  View  of 
Head  and  Spindle 


Two  inches  of  motion,  at  end  of  handle,  in  any  direction 
will  drive  the  drill.  No  lost  motion — cuts  faster  than 
common  ratchet.     Write  for  special  circular.  : 


A  Few  of  tKese 
R^atcHets 

in  your  erecting  or  repair  de- 
partment will  repay  their  cost 
many  times  in  the  course  of  a 
year.  They  have  a  special  field 
of  their  own  in  which  neither  air 
or  electric  drills  nor  the  common 
ratchet  can  compete. 


The  Arffl= 
strong 
Improved 
Tool  Post 

FOUR  SIZES 

OUR  Improved 
Tool  Post  com- 
bines in  itself  the 
strength  and 
holding  power  of 
the  Strap  and 
Stud  Tool  Clamp 
with  the  convenience  of  the  "open  side"  and  ordi- 
nary Set  Screw  Tool  Post.   Write  for  special  circular. 


3-Ba2*  Boring'  Tool 


FOUR  SIZES 


Increases  production  and  reduces  cost  of  tool  main- 
tenance. Cutters  cannot  jar  loose.  High  Speeds 
and  Big  Feeds  only  set  tliem  tighter.  Write  for 
special  circular. 


Do  yotx  %vant  ot»r  i»ewr  catalog?     It's  A  Tool  Holder  Encyclopedia. 


Armstrong  Bros.  Tool  Co., 


"The  Tool       113  N.  Francisco  Avenue, 

Holder  People"    CHICAGO,      U.     S.     A. 


Imitations  are  Unsatisfactory    :::    Infringements  are  Unla-wful 
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TURRET  AND  BRASS  LATHES 


IN  THIS  LINE  WE  CALL  SPECIAL  ATTENTION  TO  OUR  NEW 

20-inch  Full  Universal  Monitor  Lathe 

OF  W^HICH   NOTICE  THE  FOLLOWING  FEATURES: 


20-inch  Full  Universal  Mo; 


Specially  adapted  for  general  brass  and 
similar  work. 

Geared  feed  so  proportioned  to  cut  8, 
11  If,  14  and  18  pipe  threads  and 
others  without  change. 

Friction  back  geared  head  of  the  most 
approved  and  simple  design. 

Eight  changes  of  geared  feed  obtained 
instantly. 

Detachable  pilot  wheel  to  turret  slides. 

Screw  feed  to  turret  slide  for  fine  ad- 
justment. 

Removable  taper  attachment. 

Straight  and  taper  in  and  outside  turn- 
ing and  screw  cutting  by  means  of 
turret  and  power  feed. 

Semiautomatic  turret. 

Chasing  bar  cuts  right  and  left  hand 
threads  without  changing. 

Three  point  principle  support  of  bed  to 
assure  alignment. 


DRESES  MACHINE  TOOL  CO.,  Cincinnati,  Ohio,  U.  S.  A. 


REPRESENT 
TheMotch&Me 

burg.     Pacific  Tool  and  Supply  Co  .  San  Fraocisi 


5ifel.  Milan.  Italy.    Alfred  Herbert.  Ltd..  Paris.  France.    ^^Tiite.  Child  i  Beney.  V 


Selig.  Sonnenthal  i  Co..  London.     E.  Sonnenthal.  Jr..  Berlin  and  Koln.     Wilh.  Sonesson  &  Co..  Malmo,  Sweden.     Stu: 


^V 


THE 


JOBBING 
MILLER 

GARVIN 

No.  15  Plain  Milling  Machine 

Suitable  for  every  kind  of  plain 
milling.  Our  catalog  describes 
its  many  advantages  including 
our  SOLID  TOP^^:SS?K.>EE,  write  for 
it.  Quotations  made  now  in- 
clude August  deliveries. 

The  Garvin  Machine  Co. 

Spring  and  Varick  Sts.,  N.  Y.  City. 

AGENTS  :  CkUagv.  CievelaKd and  De!r,^:;,  Manning.  .Maxwell  i 
Moore.  Inc.  Prwidtnet,  Thornion  .Macjiiner>-  Co.  Boston^  Thos. 
Crowther  &  Co.,  170  Oliver  St.  PkUa<Ulfi>ti^.  E.  L.  Eraser.  :o 
North  6th  St.  ChtirUltt.  ,V.  C  Textile  MUl  Supply  Co.  Sin 
J-'ranetsco,  J.  L.  Hicks.  967  Howard  St.    I^s  Mn^Us.  L.  Booth 


MtxicOt    Ma 


Paris,  L.  Strasbureex  &  Cie.  73  Rue  de  Maubeoge.  Sertin. 
Heiarich  Orever.  Kaiser  wilhelm  Strasse.  47.  DrtiJtm,  (A-3I, 
Hermann  Haelbig.    .l/..'.:'i.  Teodoro  Koelliker. 
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Thirty=two  Changes  of  Feed 


Without  Shifting   a   Belt   or  a 
Gear.    Does  this  feature  of  the 


"OWEN 


99 


No.  2-A  Universal  Miller 

Strike  you  favorably?  There  are  other 
points  that  will  make  an  equally  good  im- 
pression if  you  will  inquire  into  them. 
"OWEN"  Milling  Machines  are  the 
modern  millers;  built  for  high  speed  work; 
accurate,  rigid,  powerful.  Gear  drive, 
double  bearing  surfaces  to  table,  column 
extra  heavy  at  front  spindle  bearing. 

Special  Circular  mailed  on  request 

THE  OWEN  MACHINE  TOOL  CO.         ^  ^^ 

Springfield,  Ohio,  U.  S.  A.        4^^/!^^ 

Foreign  agents— Alfred  Herbert,  Ltd.,  Coventry,  * 

England.  DeFries  &  Co.,  Akt.  Ges.,  Dusseldorf,  Berlin 
and  Stuttgart,  Germany;  Milan,  Italy;  Barcelona,  Spain. 
Louis  Besse,  Paris,  France.  Wilh.  Sonesson  &  Co., 
Malmo,  .Sweden. 


FOX  MILLERS 

We  make  a  .specialty  of  Milling  Machines  for  light 
work  which  are  particularly  designed  for  such  ser- 
vice as  requires  extreme  accui-acy  to  be  coupled 
with  low  cost  of  production.  For  the  manufacture 
of  instruments  of  all  kinds,  sewing  machines,  small 
firearms,  typewriters,  talking  machines,  telephone 
and  telegraph  instruments  and  all  classes  of  light 
electrical  work,  the  machines  are  ideal. 

Illustrated  catalog  free. 

1-1  »«  !•  f^  815  N.  Front  Street 

r  ox  JVlaCnine  ^O.   Grand  Rapids,  Mich. 


No  Tool  Room   is  complete 
«'ithout  a 

VAN  NORMAN 

"DUPLEX"  Milling  Machine 


No.  O  Size 


saves  Time 
saves  Money 
saves  Cutters 
saves  Fixtures 


Right  Angle  Mills 
can  be  used  to  cut  at 
all  angles. 

Ram  on  which  cutter 
head  is  mounted  moves 
in  and  out  over  column 
and  may  be  set  and  lock, 
ed  at  any  point  desired. 

The  No.  0  size  is  a 
powerful,  handy  and 
accurate  machine 
especially  valuable 
for  quick  changes  of 
operation. 


^Valttiam  "Watch  Tool  Cotnpany 

Sprineffield.  Mass..  U.  S.  A.. 

No,  5  Bench  Lathe 

The   V.ia    Norman 
5   Bench    Lathe 
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BELT  OR  MOTOR 

drive  it  makes  no  difference — if  it's  a 

Stockbridge  Patent 
(Two-Piece)  Crank  Shaper 

it's  the  best  money  can  buy. 
Built   by   People  "WHo    Care 
STOCKBRIDGE   MACHINE    CO.,  Worcester,  Mass. 


'It's  a  AVorKer" 


'  It's  a  WorKer' 


Automobile  Gas  Engine  Fly  Wheel 

Automatically  MacHined  as  sHo^vn  on 

Potter  ®  Johnston  Manufacturing  Automatics 


Piece  finished  complete  at  one  holding.     One  attendant  operating  four  machines.     Machines  adapted  for  handling  other 
equally  interesting  subjects.     Estimates  of  production  on  the  MANUFACTURING  AUTOMATICS  cheerfully  furnished. 


POTTER  ®  JOHNSTON 


MACHINE 
COMPANY, 


Pawtucket,  R.  I.,  U.  S.  A. 


Land.     Alfred  H.  Schutte.  Cole 


r  York  Office.  114  Liberty  St..  Walter  H.  Foster.  Manage 
i:  Chas.  Churchill  &  Co..  Ltd..  London.  Birmingham.  M; 
Schuchardl  &  Schutte,  Berlin.  Stockholm.  Vienna.  St.  Pe 


Robbins  New  Model 
Standard  Engine  Lathes 

This  cut  represents  our  15"  lathe  with 
compound  rest. 

These  machines  have  all  the  advantages 
for  economic  production,  without  expensive 
complicated   attachments. 

The  head  and  tail  spindles  are  cast  crucible  steel. 

The  head  is  powerfully  back-geared,  with  four  step 
cone  for  extra  wide  belt,  and  speeds  arranged  in  regxilar 
gradation.  The  rest  has  extra  long  bearings  on  tlie 
ways  and  is  securely  gibbed  to  the  bed. 

The  workmanship  is  of  the  best. 

The  Robbins  Machine  Company 

149  Lagrange  St.,  Worcester,  rtass. 
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Special 
Attachments 

Swivel 
Box  Table 

Tilting 
Box  Table 

Circular  Planing 
Attachment 

Convex  Planing 
Attachment 

Oil-Pan  and 
Pump 


Special  Tool  Room  5haper  with  Attachments 

Printed  matter  on  request 


Special 
Attachments 

Concave 

Planing 

Att-achment 

Automatic 

Stop  for 

Saddle 

Rack-Cutting 
Attachment 

Index 
Centers 


The  Mark  Flather  Planer  Co.,  Nashua,  N.  H.,  U.S.A. 


Walcott  Improved  Shapers 


Our  new  line  machines  are 
very  powerful,  compactly 
built,  convenient  and  rapid 
producers. 

Look  this  34-inch  Triple 
Geared  Shaper  over — it  has 
a  heavier  ram  than  the  older 
model,  new  table  support 
and  T-slot  base,  quick  stroke 
and  all  facilities  for  handling 
modern  work  with  speed 
and  accuracy. 

Tull  line  of  sizes. 
Also  Rack  Cutting  Machines. 

Walcott  %  Wood 
Machine  Tool  Co. 

JacKson,  MicH. 

Succeeding  GEORGE  D.  WALCOTT  &  SON. 

Agents— Yrnxztx  Machinery  Co.,  New  York 
Chandler  &  Karquhar  Co.,  Boston.  Chas.  G 
Smith  Co.,  Pittsburg.  Strons-,  Carlisle  & 
Hammond  Co.,  Cleveland.  H.  A.  Stocker 
Machinery  Co.,  Chicagfo. 

Foreign  ^.{'^n/j— Fen  wick  Freres  &  Co., 
Paris.  Buck  &  Hickman,  Ltd..  London. 
Heinrich  Dreyer,  Berlin,  Germany. 
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THis   is   our 

i*"^! 

Power  Forcing  Press        jQ 

with  Motor  Drive                      JSm 

can  be  set  up  on  your  e/rch'nc  /^oor  vvhere                        IflB 

I 

you  put  your  work  tog^ether  and  SA\"E  ITS                         1  IH 

"     B 

I 

COST  in  a  short  time  BECAUSE                                       III 

1 

L4B0R  is  Expensive.    POWER  is  Cheap.                     Ill 

1 

Pressure  insta^itly  available  and  under                          ll^l 

(^^>im\ 

I 

absolute  control.                                                                                H^l 

I 

QuicK  Vertical  Adjustment  to  Ram.              ^^^   H^f 

1 

NO  TIME    LOST  adjustin.^  press  for    Jtg^fk  IH 

■ 

I 

liigrh  or  low  jobs.     If  you  haven't  seen  or    viSlR^Si^BHWI 

^^^^^!5^hB| 

■ 

used  it,  you  will  be  surprised  to  learn  how       ^^^^^^k_^H 

H^^bmIH 

much  you  have  missed.                                             '^flj^g^^l^l 

^^^^^^^^H 

Two  Standard  Sizes,  15  and  30  Tons  Capacity.                   ^^^^^^^^^^H 

^^^^^^^H 

Lucas  Machine  Tool  Co.          "^H 

^^^^^^1 

CLEVELAND.  OHIO.  U.  S.  A.                                              iMR 

Foreie"  Affents :    C.  W.  Burton,  Griffiths  *   Co.,  London.     Alfred 
H.  Sehutte,  Colosme,  Brussels.  Liege,  Pans,  Milan,  Bilbao.Barcelona. 
Sehuchardt  &  Sehutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg. 

HKl^^^Hp: 

Stewart  Improved  Combination  Furnace 


Their  construction  permits  the  maintenance  of  a  uniform 
temperature  under  all  conditions  because  the  heat  is  abso- 
lutely controlled.  They  are  compact,  clean,  burn  but  a  few 
cents  worth  of  gas  an  hour,  and  are  doubly  economical  be- 
cause there  is  no  spoiled  work  to  reckon  against  them. 

Let  us  explain  the  Stewart  method.     Sold  with  the 
proviso  of  a  30  days'  trial  to  prove  their  worth. 

Chicago  r  lexible  Shaft  Company 


Have  you  steel  tools  to  heat  or  harden? 
Small  machine  parts,  high  grade  steel 
to  temper?  Have  you  been  worried 
over  the  vv^ork — uncertain  of  results? 

A  Stewart  Gas  Blast  Furnace  will  heat  steel  of  all 
kinds,  do  it  properly,  do  it  quickly  and  relieve  your  mind 
of  all  anxiety. 

These  furnaces  are  made  in  such  a  variety  of  styles  and 
in  so  many  sizes  that  they  are  adapted  for  almost  every 
heating  purpose. 


149  LASALLE  AVENUE, 


CHICAGO,   ILLINOIS,  U.  S.  A. 


Foreijrri  .-J,fd'«/.r— Niles  Tool  Works  Co.,  London,  England.    Fenwick  Freres  &  Co..  Par-s, 
France,  Agents  lor  France,  Italy,  Belgium,  Spain,  Portugal  and  Switzerland. 


Crucible  Furnace  for  high  speed  Steels 
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UPSETTERS 


HIGHLY    IMPROVED 


THIS  MACHINE  HAS  SOME  VALUABLE 
IMPROVEMENTS  OVER  OTHER  MAKES. 
WE    INVITE    INQUIRIES. 


GET     OUR     CATALOG 


WILLIAMS,    WHITE   tc    CO. 

MOLINE,    ILL. 


Power  Punching 


Shearing 
Machines 

Belt,  Steam  and 

Electrically 

driven. 


LONG  &  ALLSTATTER  CO. 


HAMILTON,  OHIO,  U.  S.  A 


Our  machines  are  made  in  over 
350  sizes  and  varieties. 

SINGLE, 
DOUBLE, 
UPRIGHT, 
HORIZONTAL, 
GATE, 
MULTIPLE, 

FOR 

Railroad  Shops, 
Locomotive  Sbops, 
Bridge  Works, 

Etc. 


The  Morse 

Rocker  Joint 
High   Speed   Chain 

The  Most  Efficient 

The   roller   bearing  in  ever\-    joint  prac- 
tically eliminates    friction    at    this   point. 

The  Most  Durable 

The    hardened  steel  rocker-joint  reduces 
wear  to  a  minimum. 


Morse  chains  should  be  carefully 
considered  for  all  powers  where 
high  efficiency  and  a  noiseless,  com- 
pact and  positive  drive  is  desired. 


Send  for  our  Chain  Drive  Catalog  No.  7. 


MORSE  CHAIN  CO. 

ITHACA,  NEW  YORK 

Licensees  for  Great  Britain  and  Europe  :  The  Westioghouse 
Brake  Co.,  Ltd.,  32  York  Road,  Kings  Cross,  London,  N. 
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If  You  Wished  to  Use  a  Piece  of  Metal 

and  its  strength  and  adaptability  for  the  purpose  you  had  in  mind  were  unknown  to  vou, 
you'd  test  it,  wouldn't  you  ? 

When  you  buy  a  grinder,  the  facts  of  the  machine  are  unknown  to  you;  yet  you  take  the 
"  say  so  "  of  manufacturers.  Why  not  insist  upon  actual  tests  of  your  work  being  made  ? 
We  urge  you  to  let  us  take  some  work  just  as  it  lies  upon  the  benches  in  your  shop  and 
show  what  a  Norton  Grinder  will  do  for  you. 

Norton  Grinders  have  a  wide  range  of  speeds,  which  can  be  changed  without  the  least 
trouble  and  without  stopping  either  work  or  wheel. 

Ample  provisions  are  made  for  a  large  water  supply,  and  they  have  no  pipes  or  channels  to 
become  clogged. 

Backed  by  20  years'  experience.     Ask  for  Catalog  N-7,  1907. 

NORTON  GRINDING  COMPANY,  Worcester,  Mass.,  U.S. A. 

48  So.  Canal  Street,  Chicago 

Ludw.  Loewe  &  Co.,  Ltd.,  London,  Berlin,  European  Ag-ents.     F.  W.  Home,  Yokohama,  Japan.  4  N. 


No.  2j^  Grinder- 
Complete. 


////i 


The  BATH 
GRINDER 


There  is  an  end  to 
trouble  in  the  grinding 
department    after    you 
install    Bath    machines. 

These  grinders  are 
strongly  built,  accurate, 
rapid  in  operation,  rigid 
under  all  conditions  and 
will  handle  a  range  of 
work  that  cannot  be 
equalled  by  other 
methods. 

Catalogue  No.  6 
on  7-cquest. 

The  Bath 
Grinder  Co. 

Fitchburg,  Mass. 
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YOUR   GRINDER 


Is  directly  responsible  for  the  Quality  and  Quantity  of  work  to  be  turned  out  economically. 
YOU  can  help  HIM  by  himishing 

NORTON  GRINDING  WHEELS 

Made  of 

ALUNDUM 


Will  grind  any  kind  of  work  satisfactorily  if  you  have  the  right  grade  and  grain. 
It  is  not  enough  to  buy  ONE  Grinding  Wheel  and  use  that  for  all  kinds  of  work 
— we  make  many  grades  of  wheels  suitable  for  many  kinds  of  work.  Give  us  the 
opportunity  to  help  you  in  the  selection.    Booklet  on  Alundum  will  interest  you. 

NORTON   COMPANY 


New  York 
26  Cortlandt  Street 

Havcitjer  Hide. 


Main  WorKs:  WORCESTER,  MASS.,  U.S.A. 
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It  is  to  your   advantage   to  know  whether   or  not  the 

Ransom  Disc  Grinder 

will  save  you  money.  You  can  easily  find  out  by  send- 
ing us  samples  of  your  work  to  be  ground  free  of  charge. 
Our  style  "D"  Grinding  Circles  remove  more  metal  and 
last  longer  than  others. 

Ransom  Mfg.  Company,  Oshkosh,  Wis. 

European  .\getits:  Ludw.  Loewe  &  Co.,  Berlin,  Germany 


Saxon  Surface  Grinder 

For  producing  accurate  flat  surfaces  at  a 
low  cost.  Feeds  at  each  end  of  the  stroke. 
No  lost  time.  Well  designed  and  thor- 
oughly built.  Low  repair  cost.  Has  made 
good  in  the  manufacturing  department  as 
well  as  the  tool  room.  Adapted  to  either. 
The  price— well  that  is  just  as  attractive 
as  the  other  features.  The  circular  comes 
at  your  request. 

SAXON  MACHINE  COMPANY 

HOLYOKE,    MASS. 


Kelly  26-inch.  Shaper 

BacK  Geared  or  Plain  Just  as  You 
Prefer  or  Your  'WorK  Requires. 


Adapted  for  severe  service.  Strong  and  Durable. 
Eight  cutting  speeds  vrithout  stopping  the  machine. 
Equal  rigidity  on  long  or  short  stroke.  Table  support  a 
part  of  the  machine. 

Write  for  Crank  Shaper  Catalogue. 

15,  17  and  SO"  stroke  Plain. 

16,  20,  24  and  26"  stroke  Back  Geared. 

THE  R.  A.  KELLY  CO.,        Xenia,  Ohio 


Our  CATALOG  shows 
nearly  50  styles. 

May  we  send  it? 


Do  you  know  a  tool  that  is  more  ABUSED  than  a 
twist  drill"?  Ground  by  hand,  so  one  lip  does  all  the 
cutting,  it's  rammed  through  metal  as  if  it  were  a 
punch.  No  wonder  they  drill  holes  larger  than  they 
oueht  to  be.     No  wonder  they  break. 

Its  because  the  NEW  YANKEE  DRILI.  GRIN- 
DER grinds  drills  so  the  cutting  is  evenly  divided  be- 
tween the  two  lips  that  drills  thus  ground  do  so  much 
more  work  than  others.  They're  also  hard  to  break, 
for  there's  no  undue  strain  on  them.  And  as  to  the 
time  it  takes  to  grind  them,  this  is  far  less  than  by 
hand,  so  there  is  a  saving  all  around. 

Wilmarth  &  Morman  Co. 

580  Canal   Street,         GRAND    RAPIDS,    MICH. 
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Landis  Grinding  Machines 


No.  29  Plain  Grinding  riacliine— 20'  Swing— 144'  between  Centers 

On  the  Landis  Grinding  Machines  the  operator  is  at  all  times  enabled  to  note 
when  contact  takes  place — this  being  true  when  grinding  the  largest  pieces  the 
machine  will  take.  Consequently  we  point  out  this  valuable  feature  especially 
when  grinding  large  work.  The  Emery  Wheel  Feed  Up  Hand  Wheel  is  in  a 
convenient  position.     This  is  important. 

I^andis  Tool  Company,  Waynesboro,  Pa.,  U.S.A. 

AGENTS— W.  E.  Flanders,  300  Schofield  Bldg.,  Cleveland,  O.,  and  933  Monadnock  Block,  Chicago,  111.  Walter  H.  Foster  Co.,  114  Liberty 
St.,  New  York.  C.  W.  Burton,  Griffiths  &  Co.,  London.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm  and  St.  Petersburg.  Alfred  H. 
Schutte,  Cologne,  Brussels,  Liege,  Milan,  Paris,  Bilbao.     A.  R.  Williams  Mchy.  Co.,  Toronto.     Williams  &  Wilson,  Montreal,  Canada. 


Two  to  One 

Two  ordinary  keyseats  can  be  finished  on  the  Giant  Key- 
seater  before  one  piece  can  be  fastened  ready  for  keyseating 
on  any  other  style  machine.  The  grooved  post  which  holds 
the  work  and  forms  a  guide  for  the  tool  is  the  distinctive 
feature  of  this  machine,  making  it  possible  to  obtain  perfectly 
true,  straight  keyways  whether  the  hole  is  straight  or  taper, 
or  whether  the  hub  is  faced  true  or  left  rough  as  it  comes 
from  the  foundry.  Each  job 
is  accurately  set  and  fastened  ' 
by  its  bore  only.  Another  im- 
portant point  is  the  solid  sup- 
port of  the  tool  so  it  cannot 
spring. 

Made  in  Six  Sizes. 


Giant 
Keyseater 
No.  5 

Stroke  25  inches.  Cuts 
key-sets  up  to  3^  inches 
in  width. 


IVn'fe  for  Kcy-seater  Book. 


MITTS  ca 
MERRILL, 

843  "W^ater  Street, 

Sa^ina^v,  Mich. 

Foreign  Agents— C.  W.  liurton,  Griffiths  & 
Co.,  London,  Eng.  Adler  &  Eisenschitz,  Hilano 
Italy.  Alfred  H.  Schutte,  Barcelona,  Spain 
Heinrich  Dreyer.  Berlin.  Germany  and  .\ustria 
I.  E.  Chabert  &  Co.,  114  .-\ve.  de  to  Republique 
Paris  France.  R.  H.  Hunccr  &  Co..  Osaka 
Japan.  Palmer  &  Co.,  Wellington,  New  Zealand 
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Quint  Improved 
Turret  Drill   No. 


2. 


6   to   1 2   spin- 
dles. 

Adapted  for 
light  or  me- 
dium work, 
w  here  short 
cuts  andawide 
range  in  the 
sizes  of  holes 
is  desired. 
This  machine 
is  fitted  with 
ratchet  lever 
feed,  back 
gears  which 
can  be  clutch- 
ed in  and  out 
while  running, 
and  reverse 
motion  for 
tapping. 
Other  good 
features  we 
shall  be  gladto 
explain  if  you 
are  interested. 

QUINT  DRlLLS—4  Sizes  and  35  Styles. 

A.  £.  QUINT,  Hartford,  Conn.,  U.S.A. 

Foreign  Agents:  Ph.  Bonvillain  &  E.  Ronceray.  Paris. 
G.  Koeppen  &  Co.,  Moscow.  Alfred  H.  Schutte,  Cologne,  Brus- 
sels. Liege,  Milan  and  Bilbao  Herman  Haelbig,  Dresden. 
Andrews  &  Georg^e.  Yokohama. 


.<fv,- 


A  RAPID  REDUCTION  LATHE 


The  Von  Wyck  15"  Engine  Lathe 

is  especially  adapted  for  this  class  of  work. 
It  is  fitted  with  instantaneous  Change 
Gear  Device,  has  a  verj^  massive  head- 
stock,  preventing  chatter  or  vibration 
under  heavy  cuts,  and  is  equipped  with 
all  improvements  for  rapid  and  convenient 
operation. 

CATALOGUE  OX  REQUEST 

Von  >Vyck  MacHine  Tool  Co. 

Cincinnati.  OKio,  U.  S.  A.. 


All  the  Latest  Time  and  Labor  Sav- 
ing Improvements  are  Embodied 
in  the  New  15-in.  Sebastian  Lathe 


This  is  an  essentially  high  grade  ma- 
chine adapted  to  meet  the  require- 
ments of  up-to-date  manufacturing. 
All  parts  are  heavy  and  substantial, 
workmanship  and  material  unsur- 
passed, operation  rapid  and  easy. 
Screw  and  rod  feed  as  well  as  power 
cross  feed.  Cuts  right  or  left  hand 
threads.     Feeds  right  or  left. 

Shall  'te>e  mat/  a  special  circular  ? 

iSebastian     LatHe    Company 

129-131  Culvert  St.,  Cincinnati,  O. 


Duplicate  Drilling,  Reclining,  Tapping,  Etc. 

can  be  accomplished  on  this 


New   Cylinder  Turret 


in  less  time, 
with  less  power 
and  with  less 
labor  than  on 
any  similar 
machine. 

All  operations 
performed 
without 
changing:  the 
tools  or  the 
work. 

Permanent 
alignment 
maintained. 

Strain  passes 
from  turret  to 
the  frame  of 
machine  as 
soon  as  the 
power  is  ap- 
plied. 

Feed  can  be 
changed  in- 
stantly. Tiu-ret 
turns  either 
way. 

An  ideal 
tool  for  high 
speed  steels. 

Write  for  new 


National  Separator  and  Machine  Co. 

CONCORD,  N.  H. 
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The  StmdardTool  Co. 

REAMERS 

All  Kinds 


for 
All  Purposes 


Highest 
Quality. 


Properly 
constructed    of 
steel    especially    well 
adapted    to    the    purpose, 
carefully    tempered,    ground    to 
correct     size,      making    a     combina- 
tion    of     Accuracy    and     Durability    that 
cannot  be  excelled. 


NEM^  YOR-K,  04  R-eade  St. 
CLEVELAND,  6900-7000  Central  Ave.,  S.  E. 


THE  No.  19  Rule  which  re- 
sembles the  letter  "  S "  in  the 
accompanying  illustration  is  the 
Sawyer  Flexible  Spring  Tempered 
Rule — made  from  watch  spring  stock 
— a  handy  rule  for  measuring  curves 
or  irregular  surfaces.  The  two  ends 
of  a  six-inch  rule  can  easily  be  brought 
together  without  breaking  it. 

Write    for    catalogue    of    Machinists'    Tools 
and    insist    that  you  see  "  Sawyer "    make. 


Soiuyer 

Tool  Mfg.  Co. 

Fitchburg,  Mass.,  U.  S.  A. 
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STARRETT 
HACK  SAWS 
DON'T  OFTEN 
SAVE     LIFE 


Miner  HicKs  and  tKe  HacK  SaAV 

In  the  show  window  of  a  Hardware  store  down  in  Bakerslield, 
there  is  displayed  a  number  of  articles  of  clothing  and  tools  used  by 
Miner  L.  B.  Hicks,  who  was  entombed  for  fifteen  days  in  the  nar- 
rowest and  darkest  of  subterranean  cells  in  the  heart  of  the  moun- 
tains near  Bakersfield. 

Among  the  tools  that  are  shown  in  the  window  is  one  that  played 
a  very  important  part  in  saving  the  man's  life,  so  that  he  might  live 
until  his  companions  could  reach  him.  This  tool  is  Starretts  Hack 
Saw  Blade.  When  this  man  was  buried  seventy  feet  below  the  sur- 
face, and  he  was  pinioned  under  a  heavy  car  by  iron  rods,  he  used 
the  Hack  Saw  to  cut  himself  free,  thus  saving  his  life  until  more 
heroic  measures  could  be  taken. 

— T/ie  HarJii'are  Journal,  San  Francisco,  Jan.,  igoj. 


BUT  THEY  SAVE 
TIME  AND  MONEY 
EVERY    DAY 

Ask  for  Catalog  No.  1  7-D. 

The  L.  S.  Starrett  Company,  Athol,  Mass.,  U.S.A. 
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Why  the 
Superintendent 
specifies  Jacobs 
Drill  Chucks 


Jacobs  Improved  Drill  Chuck  No.  4 


"  The  Jacobs  Improved  Drill  Chuck  is  not  only  the  mo^  convenient, 
but  after  tw^o  years  of  service,  has  proven  to  be  the  most  durable 
Drill  Chuck  we  have  ever  used." 

Superintendent  of  a  large  Fire  Arms  Concern 

"  We  are  constantly  replacing  old  style  chucks  with  the  Jacobs 
Chuck,  because  the  Jacobs  Chuck  is  more  handy  to  manipulate,  is 
more  powerful  and  more  durable." 

Works  Manager,  Ptatt  6^  Whitney  Company 

"  I  have  always  found  the  Jacobs  Chuck  superior  to  others,  for  it 
can  be  more  positively  tightened,  and  in  my  opinion  is  far  more  con- 
venient, for  the  knurled  sleeve  can  be  used  to  bring  the  jaws  of  the 
Chuck  down  to  the  Drill,  using  the  toothed  key  for  the  final  tightening  " 

Superintendent  Hartford  Suspension  Company 

AND  THERE    "ARE   OTHERS" 


The  Jacobs  Chuck  is  now  made  in  FIVE  Sizes.     Ask  us  for  the  book. 


The  Jacobs  Manufacturing  Company 


HARTFORD,  CONN.,  U.  S.  A. 
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The  Practical 
Economy 

of  the 

Favorite  Reversible 
Ratchet  Wrench 

is  becoming  more  generally  recognized 
every  day.  It  is  simple,  nothing  to  get 
out  of  order ;  durable,  stands  the  hardest 
service;  handles  all  sizes  square  or  hex- 
agon nuts  by  merely  changing  the 
heads,  can  be  used  in  close  quarters, 
instantly  reversed,  and  motion  is  con- 
tinuous till  the  nut  is  seated  or  re- 
moved. 

Almost  indispensable  for  construc- 
tion   work,    or    where    many   nuts  of 
uniform   size  must  be  handled,  and  a 
time    saver    for    the 
railroad     or     heavy 
machine  shop  work. 


Write  for 
circulars. 


GREENE,  TWEED  ®  CO.,  109  Duane  St..  New  YorR,  U.S.A. 


ACCURATE  GAUGES 


As  essential  to  the  equipment 
of  the  modern  machine  shop  as 
the  engine  lathe  and  high  speed 
steel. 


Our  line  of  Gauges  is  backed 
by  years  of  experience  in 
the  manufacture  and  use  of 
precision  tools;  they  are 
made  from  the  best  stock, 
carefully  prepared,  and  are 
fully  guaranteed. 

Send  for  Catalogue  No.  7 

and  our  new  List  of  High  Speed  Rcaintn. 

The  John   M. 
Rog'ers  WorRs 

Gloucester  City,  N.  J.,  U.S.A. 

English  ACENXS-Chas.  Churchill  &  Co.,  Ltd.,  London, 
E.  C.  Selig,  Sonnenthal  &  Co.,  London,  E.  C.  C.  W.  Bur- 
ton, Griffiths  &  Co.,  London,  E.  C.  DeFries  *  Co.,  Dussel- 
dorf,  Germany.     V.  Lowener,  Copenhagen,  Denmark. 


Rog'ers  Gaug'es 


are  made  in  a  wide  range 
of  styles  and  sizes  and  will 
meet  every  and  all  require- 
ments of  machine  shop  prac- 
tice. 
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OVEN   FURNACES 

For  Hardening'  and  Annealing'  Metal  Work 


These  furnaces  are  made  in  a  wide 
range  of  sizes ;  are  designed  to  heat 
square  or  oblong  space  of  any  de- 
sired dimensions  to  the  required  tem- 
perature and  maintain  a  uniform  heat 
under  all  conditions.  The  Oven  Fur- 
nace is  generally  more  satisfactory 
than  a  muffle  furnace  because  there  is 
a  complete  absence  of  oxidization. 
The  No.  I  Furnace  as  shown,  is 
adapted  for  general  hardening  and 
annealing — the  No.  i6-a  smaller  size, 
is  much  used  in  tool 
rooms  for  heating  cut- 
ters, dies,  lathe  and 
planer  tools  and  like 
work. 


Oven  Furnace  No 


Air  Blast  under  pres- 
sure of  one  pound  to 
the  square  inch  indis- 
pensable. 


Positive  Pressure 
Blower 


"American" 
Gas  Blast  Forces 

For  the  machine  shop  and 
tool  room  will  heat  the  work 
quickly  and  uniformly,  with 
little  or  no  scale,  and  danger 
of  overheating  stock  is  prac- 
tically eliminated.  They  are 
ready  at  all  times,  develop  the 
required  amount  of  heat  in  a 
few  minutes  and  are  both  con- 
venient and  economical. 


Qas  Forge  No.  7 

For  Cutlery,  etc. 


Oven  Furnace  No.  16 


We  shall  be  glad  to  forivard  Catalogue  shozvi7ig 
full  line  of  Furnaces. 


AMERICAN  GAS  FURNACE  CO. 

24    JOHN    STREET,   NEIV  YORK 

AGENTS:  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester.  Glasgow.  Schuchardt  &  Schutte,  Berlin.  Vienna,  St.  Petersburg, 
Stockholm.    Alfred  H.  Schutte,  Cologne,  Brussels,  Milan,  Bilbao.    Glaenzer,  Perreaud  &  Thomine,  Paris,  for  France  and  Switzerland. 

Chicago.  Machinists'  Supply  Co..  16-18  South  Canal  St.  St.  Louis,  W.  R.  Colcord  Co..8ii-82^  North  Second  St.,  W.  H.  Kelsey  &  Co., 
6^6  Prospect  ."^t.,  Cleveland,  Ohio.,  and  Gas  Companies  in  nearly  all  Cities  and  Manufacturing  Towns 
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KempsmitH 


Milling  Machine 
Attachments 


EXTRA    HEAVY  VERTICAL    MILUNG    ATTACHMENT 


SLOTTING  ATTACHMENT 


The  attachments  are  capable  of  the  full  pulling  power  of  the  main  spindle  of  the  miller.     These  are  only 
samples     of    the    character    of     attachments     we     are     able    to    furnish    with    our    milling    machines. 

THE    KEMPSMITH    MFG.    CO.,      MilwauKee,    Wis. 

European  Agents:    Selig,  Sonnenthal  &  Oo.,  London.  E.  C.      Canadian  A.fijents :  London  Machine  Tool  Co.,  Ltd.,  Hamilton,  Ont. 
Agents  for  Holland  :  R.  S.  Stokvis  &  Zonen,  Rotterdam. 


POWERFUL--RIGID--ACCURATE 
MACHINE  TOOLS 

for 

HEAVY  DUTY 


115  Liberty  Street, 

New  York. 


BOSTON,  HASS, 


BrancK  Offices: 


SYRACUSE,  N.  Y. 


BUFFALO,  N.  Y. 
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MONBY     MAKERS     IN    THE     MACHINE:     SHOP 

The  Robertson  Drill  Presses 
^^!?  Rapid  Cut  Saws 

That  Universal  table  is  worth 
a  lot ;  you  don't  pay  any  more 
for  it  when  you  buy  a 
Robertson,  and  the  machine 
will  pay  for  itself  in  a  few  days. 


12-INCH  SENSITIVE  DRILL 

It  is  a  dandy  for  fastdrilling. 


SOLD  BY  ALL  THE  LEADING  DEALERS. 


No.  3 
Rapid  Cut 
Saw 

The  kind  that 
cuts  fast  and 
true.  We  make 
eight  sizes. 


BETTER.   ASK    FOR   THEM 


M^aebx  The  Robertson  Manufacturing  Company, 


BUFFALO,  N.  Y. 
U.  S.  A. 


Rapidity,  Accuracy,  Durability  and 
Ease  of  Operation 

are  the  features  most  prominent 
in  the 


Morton 
Key  Seater 


It  centers  the  work  by  the  bore 
and  can  be  set  to  cut  a  keyway 
of  a  given  size  and  taper,  with- 
out a  rule  and  before  it  is 
placed  on  the  machine. 

Investigate  the  Morton 

Morton  Mfg.  Co. 

Muskegon  Heights,  Mich. 


104  MACHIXERY.  August,  19D7. 


The'LICHTNINC "  TAPPER  TAP 

Is  the  most  used  and  best  Tapper  Tap  on  the  market 

MADE     OF     THE     FINEST    STEEL,     CAREFULLY    HARDENED     AND    TEMPERED 

Give  them   a  trial.     Send  for  catalogue   No.  33  E   and  prices 
MADE    BY 

WILEY  &  RUSSELL  MFG.  CO.,  Greenfield,  Mass.,  U.  S  A. 


VANADIUM    STEEL 

WE  RECOMMEND  AND    CAN    FURNISH    DIFFERENT    GRADES    OF  THIS  REMARKABLE 
STEEL    FOR    DIFFERENT    PURPOSES 

For  Locomotive  and  Motor  Axles      For  Piston  Rods  and  Crank  Shafts 


(I 


'r„ 


-=-    X,  Tjk       For  Locomotive  and  Tender  Springs      For  Automobile  Parts 

fSf    /  /mW  Prompt  Shipment  of  all  Standard  Sizes 

^^  COLONIAL     STEEL    COMPANY 


PITTSBURGH,     PA. 


FIRTH  S^l-i^g  COMPANY 

McKEESF»ORT,    F>A. 

Manufacturers  of  High  Grade  Crucible  Tool  Steel 


Have  your  tools  made  of  BLUE  CHIF*  STEEL  and  you  will  get  satisfactory  results 


FINISHING   MOTOR   CRANK   SHAFTS 
BY  THE  TINDEL  SYSTEM  OF  LATHE  AND  GRINDING  MACHINE 

Beyond  all  comparison  the  cheapest  way  to  finish  motor  crank  shafts  m  quantity  from  the  rough  forgings,  is  by  thf*  use  of  the  Tindel- 
Albrecht  Lathe  for  rapid  cutting  down  the  rough  forgings  to  grinding  size  and  finishing  in  the  Tindel-Albrecht  Special  Crank 
Shaft  Grinding  Machine.  Co^  of  installation  is  less  than  any  other.  No  accessory  fixtures  are  required  The  output  is  much 
the  larger.     The  wear  of  grinding  wheels  is  trLflmg.     The  accuracy  of  the  work  is  unequaled.     Write  us  for  paiticulars. 

THE  TINDEL-MORRIS  COMPANY,      -      EDDYSTONE,  PENNSYLVANIA,  U.  S.  A. 
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We  are  devoting  all  our  time  and  energy  to  just  one  thing — 

"CLEVELAND" 

OPEN  SIDE  PLANERS 

— to  make  them  as  good  as  they  can  be  made.  We  use  only  the  best 
materials,  employ  the  best  mechanics,  and  make  a  planer  that  will  do 
any  class  of  work  for  which  a  planer  is  intended. 

Many  manufacturers  are  finding  they  cannot  run 
their  plants  successfully  without  an  open  side  planer. 
Many  more  will  see  it  the  same  way. 

You  may  be  considering  the  matter  now.  Write 
us  any  way.  Get  our  illustrations  for  your  files. 
They'll  come  in  handy  some  day. 

Manufactured  bv 

Cleveland 

Planer 

Works 

3150-3158  Superior 
Ave.,  N.  E. 

CLEVELAND 

OHIO,  U.  S.  A.  36   in.  .X   36  in.  X    12   ft. 


You  Cannot  Turn  Out  Good  Work 
With  Poor  Tools 

THE  UNITED  STATES  BORING  TOOL 

excels  all  others  in  the  convenience  of  using.  The  shank 
is  very  rigid.  The  head  is  designed  for  the  use  of  boring 
cutters,  drills,  taps,  reamers,  etc.,  of  a  wide  range  of 
sizes.  The  cap  will  hold  tools  without  slipping,  and  luill 
not  mash  down  the  shanks.  Our  catalog  tells  more 
about  them. 


THE    FAIRBANKS    COMPANY 

Springfield,   Ohio 
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FOR  DIE  MAKING 


and  work  requiring  extreme  ac- 
curacy, also  for  finishing  small 
duplicate  parts,  use 

The  Cochrane -Bly 
Filing  Machine 

It  is  saving  money  in  the  best 
equipped  shops. 

The  table  tilts  to  give  the  exact 
angle  and  the  filed  surfaces  are 
true.  A  coarse  file  gives  a 
smooth  finish  and  removes  the 
stock  very  rapidly.  An  air  pump 
blows  away  the  chips. 

Ask  for  catalogue  and  list  of  representative  users. 

Cochrane -Bly   Company 

ROCHESTER,  N.  Y. 


Ten  Reasons  why  you  want  the 

PEERLESS    HOIST 

I.     ^qX.  some  but  all  working  parts  are  enclosed  in 
dust-proof  cases.     This  prevents  wear  and  makes 
it  smooth  and  easy  running. 

2.  L  i  gh  t  in 
weight. 

3.  It  is  noise- 
less in 
operation. 

4.  It  lifts 
quickly. 

5.  The  load 
is  sustain- . 
ed  by  a 
friction 
that  neith- 
er jams 
nor  slips. 

6.  All  gears 
are  Sp  u  r 
Gear  s — 
made  of 
steel  with 
cut  teeth. 

7.     All  parts  are  interchangeable. 

S.      Each  one  is  thoroughly  tested  and  is  absolutely  safe. 

9.  Sizes  from  500  to  40,000  lbs.  capacity. 

10.  Your  dealer  will   send   one   on    30   days'    trial — 
we  know  you'll  be  satisfied. 

EDWIN  HARRINGTON,  SON  &  CO. 

Ii\corporate<l 

PHILADELPHIA,   PA.         ] 

iilliiiiiiiiiiiiiiillllilllliiiliiiiiiiilllllllllllllliiNiiiiiiiliillllllllllllllllllllililiiiiiiiillillllllliiiiilllllliiiiilliliiiiiiig 

I  The  Price  of  a  Franklin  i 
I  Portable  Crane  and  Hoist  | 

is  small  enough  to  put  it  within  the  reach  of  any  shop        1 
or  factory,  and  its  usefulness  will  soon  wipe  out  the  cost.         | 


\  Cam  be  handled  by  one  man.     Lifts  and  carries  loads  | 

E  of  any  shape  or  size  up  to  two  tons  weight.     Compact,  | 

I  convenient  and  one  of  the  time  and  labor  savers  of  the  | 

I  day.     Send  for  booklets  and  new  discount.  | 

i  FranklinPortableCrane&Hoi^Co.  | 

I  FRANKLIN,    PENNSYLVANIA  | 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiniHiiiiiiiiiiiiiiiiiiiiiiiiii I iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinS 
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THE  CURTIS 

LigHt    Bridge     Crane 

witH 

Curtis  Air  Hoists 


AIR   HOISTS  IN  STOCK 

PNEUMATIC   ELEVATORS 

AIR  COMPRESSORS 


Curtis  ft  Co.  Mfg.  Co.,  St.  Louis 


Hercules  Portable 

Crane  and  Hoist 

The  Modem  Model 

When  you  buy  a 
Portable  Crane,  lake 
a  "Hercules"  with 
Steel  frame. 
The  "Hercules"  does 
all  the  crane  jobs  in 
the  quick- 
est, easiest 
way,    with 
least  labor. 

Standard 
Sizes. 


Order. 

Circtila. 


William  S.  Nicholls,  254  Broadway,  NewYork 


An  Absolute  Level 
in   Ten  Seconds 

Compare  this 
with  the  old 
way  —  ten  to 
twenty  min- 
utes saved, 
and  results 
certain. 

BowsHer's 

Patent  Balancing  "Way- 
is  tKe  New  "Wav 

Made  in  3  sizes  and  styles,  for  bench  and 
floor  use.  Ways  chilled  and  ground, 
spirit  levels  attached. 

Circular  " BW"  for  details. 

^/ye    N.    P.    BO"WSHER    CO. 

SoutH    Bend,     Ind. 


f 

PATENT.  UNIVERSAL 

SCREW'CUTTING     „ 

-o  TWIST  DRILL  GAGE! 
J.WYKE8iC0.EBosTONMAss.U.S.A.i 

MFR'S   FINE  MACHINISTS    TOOLS,    r 
.  FOREIGN  AGTS. •« 

CHASCHUHCKILUCO..             lONDON,  ENGLAND    i 
SCHUCHAHDT  &  SCHUTTE.SPANDAUER  S7RflSS[ 

BERLIN.     GERMANY 

Y  &  T  CHAIN  BLOCKS 

For  Handling  Machinery 


This  illustrates  a  TRIPLEX  chain  block  on  a  track  crane  in  a 
structural  shop  handling  a  pneumatic  riveter. 

Delicate  machines  require  careful,  safe  handling.  Economy 
demands  speed.  The  sturdy  construction  and  automatic  brake 
make  the  TRIPLEX  perfectly  safe.  The  spur-geared  mechanism 
and  elimination  of  brake  friction  make  it  very  fast.  Oftimes  a 
block  on  a  short  I-beam  for  installing  machinery  will  save  its  cost 
in  a  day  or  two, 

Sometimes  a  plant  needs  one  chain  block — sometimes  a  hundred 
would  be  a  profitable  investment.  We  have  had  large  experience 
in  planning  hoisting  systems.  This  experience  is  at  your  service 
for  the  asking.  Give  us  some  data  regarding  your  work — size  of 
plant,  kind  of  goods,  weight  of  loads,  average  height  of  lift,  and 
distance  to  be  transported.  We  will  tell  you  what  Y  &  T  Chain 
Blocks  and  Electric  Hoists  will  do  for  you — and  at  what  cost. 

Chain   Blocks — y^  to  40  tons. 
Electric  Hoists — 1  to  30  tons. 

The  Yale  and  Towne  Manufacturing  Co. 

9  MURRAY  STREET.  NEW  YORK 

don  and  Hamburg.    Fenwick  Freres  &  Co., 
F.W.  Horne,  Yokohama,  Japan. 
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Shaw 


Cranes  have  led  in  every  step  of  progress  in  the  crane  industry. 
The  First  Multi-motor  Electric  Traveling  Crane  ever  built 
was  a  SHAW— the  First  to  adopt  the  steel  cable  in  place 
of  the  chain  was  the  SHAW,  and  the  First  in  every  fea- 
ture of  advantage,  efficiency,  durability  and  economy  IS  the 
SHA\\\     ^\"herever  you  find  a  SHAW  you  find  the  Best  of 


Cranes 


NEVER   BUY   A   CRANE   BEFORE   INVESTIGATING  THE   SHAMT 

MANUFACTURED    BY 

SHAW  ELECTRIC   CRANE   CO. 

SOLE    AGENTS 

Manning,  Maxwell  (Si  Moore,  Inc. 

85-87-89    Liberty  Street.  New  YorR 

22-26  S.  Canal  Sl.  72l.'^rchSl.  1 28  Oliver  St.  Frisco  Bide.  Park  Bids.  Williamson  Bldg,  Kirk  Bldg.  Woodward  BIdg. 

Chicago  Philadelphia  Boston  St.  Louis  Pittsburg  Qeveland  Syracuse  Birmingham.  Ala. 

Majestic  Bldg.  Detroit  Merrill  Bldg..  Milwaukee  Tokio.  Japan  Meiico  City.  Meiico 


j 

MANY  FIRMS  HAVE  FOUND  A 

"BrownHoist"  Locomotive  Crane 

the  most  profitable  tool  about  their  yards.     Equipped  with  grab  buckets  or  without. 

Manufacturers 
1        of 

Hoisting 

Machinery 

for 

all 

Devices 

P  V 

jJL                           ^^^^    ^^^::^Bk  j^H^I 

■ 

Manufacturers 

of 

Hoisting 

Machinery 

for 

all 

Devices 

The  Brc 

■h^' ~^^  '    _.J__^...-.- 

We  icould  be  pleased  to  demonstrate  their  tttility  to  you. 

>wn  Hoisting'  Machinery  C 

Office  and  "WorRs,  Cleveland,  Ohio.  U.  S.  A. 

BRAXCHES:  PITTbBURG  AXD  NEW  YORK 

Company 
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ALL  KINDS 

ALL  CAPACITIES 


Oet   Catalogs 


NtDRfflERN 

cranes! 


Electric 
Direct 


Alternating 
Current 


ELECTRIC 
HOISTS 

Get  Prices 


NortHern  Engineering  "Works,  26  Chene  St.,  Detroit,  Mich. 


New  York  :  120  Liberty  St 


Philadelphia:  Land  Title  Buildii 


Chicago  :  405  Monadnock  Block 


CRANES 


ELECTRIC  @.  HAND 

OPERATED  FROM  THE  FLOOR 


3  tons,  2  motors.    Hoist  ana  Bridge  motion  by  power.    Trolley  motion  by   hand  chain. 

A  handy  crane  for  erecting  floors  In  machine  shops  and  for  all  service  where  loads 
are  to  be  handled  quickly  and  at  low  cost.  Made  with  one,  two  or  three  motors, 
for  power  hoist,  power  hoist  and  bridge  travel,  or  power  hoist,  bridge  and  trolley 
travel. 


MARIS    BROS. 


56tH  St.  and  Gray's  Ave., 


PHILADELPHIA,  PA. 


ell  &  Jloore,  Inc.,  Agents,  New  Vork— Pittsburg- Chicago  -  Boston— Cleveland. 


TRAVELING 

CRANES 


AND 


HOISTS 

1-4  Ton  to  200  Tons  Capacity 

PAWLING  tt  HARNISCHFECER,    -    Milwaukee,  Wis. 


2000     MACHINES    IN     USE. 

Repeated  orders  from  exten- 
sive users  prove  our  claims  for 
superior  design,  workmanship 
and  completeness  in  all  details. 
We  manufacture  and  assemble 
every  part  and  test  the  complete 
machine  befo-e  shipment. 


110 


MACHINERY. 


August,  1907. 


A  Little  List  of 

Akron  Friction  Clutch 

Advantages 

Simple,  compact,  easy  to  adjust. 

Xo  special  pulley  required. 

Action,  smooth  and  positive. 

Runs  noiselessly  and  without  vibra- 
tion. 

Needs  no  attention  beyond  oiling. 

Light  in  weight  and  takes  up  very 
little  room  on  the  shaft. 

Starts  the  machinery  instantly  or 
gradually  as  desired. 

Will  slip  automatically  when  the  load 
exceeds  the  horse  power  of  clutch. 

Will  positively  do  the  work  on  ex- 
tremely low  or  extremely  high 
speed  shafts  where  other  clutches 
have  failed. 

Stands  rough  usage.  All  working 
parts  protected  from  dust  and  dirt. 

Especially  adapted  for  driving  ma- 
chine tools,  dynamos,  gas  engines 
and  for  other  service  where  a 
powerful  clutch  is  required. 

Glad  to  send  full  details. 

Akron  Clutch  Company 

AKRON,  OHIO 

Successors  to  Williams  Electric  Machine  Co. 


Power-Transmitting 

MacHinery 


We  design  and 
install  complete 
rope  drives.  Our 
machine  -  molded 
sheaves  are  per- 
fect in  balance, 
accurately  fin- 
ished and  free 
from  flaws  injuri- 
ous to  the  rope. 
Rope  drives  de- 
signed by  us  are 
successful. 


We  cast  and  finish  Sheaves  (English  or  Am- 
erican System),  Pulleys,  Band  Wheels,  Fly 
Wheels,  Gears,  Sprocket  Wheels,  etc.  We 
manufacture  Shafting,  Pillow  Blocks,  Hang- 
ers, Floor  Stands,  etc. 

H.  W.  Caldwell  ®  Son  Co. 

CHICAGO:  Western  Avenue,  lyth-iSth  Street 

NEW  YORK .  95  Liberty  Street. 
5  Woodward,  Wight  &  Co.,  Ltd.,  Xew  Orleans. 


FINISHED   STEEL 

Screws 

AND 

Bolts 


In  the  larger  sizes — 
regular  and  special — 
made  from  steel  of  the 
bestquality,  guaranteed 
accurate,  stronger  and 
better  than  any  you 
have  ever  used. 

The  electric  welding 
process  places  us  in  a 
position  to  be  of  decided 
service  to  you 

Some  of  you  have 
been  slow  about  figur- 
ing with  us. 

Don't  you  care  about 
saving  the  dollars  and 
cents  coming  to  vou? 


THE  CLEVELAND  CAP  SCREW  CO. 

CLEVELAND,     OHIO 
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Electric  and  Hand  Power  Cranes 


Hoists — Jib  Cranes — 
Trolleys 

Standard    and   Special  designs 

Alfred  Box  ®  Company, 


Philadelphia,  Pa. 


STANDARD                                 A 

/ 

R-AILWAY                            J^ 

LOCOMOTIVE          jBJ; 

CRANE              JS^ 

_^^_*        j^r 

t 

«^hHHh  ^     ^-.  r     WITH 

^^ 

l^^^^OL  ^if^^^lFT  MAGNET  ^^^ 

■  ^^^^^^^B^-^^                ...—  '' 

^^W^       ^ 

Write  for  specification  and  price   on 

Browning  Standard  Locomotive  Cranes  with  Clam 
Shell  Bucket  or  Lift  Na^^net 

The  Browning  EngineeringCompany 

CLEVELAND,  O. 


Mueller  Radial  Drills 

are  noted  for  their  rapid  production  of  high 
grade  work.  Tlie  improved  design  includes 
every  feature  for  efficient  operation.  The 
stationary  column  insures  the  utmost  rigi- 
dity to  the  work  spindle.  16  spindle  speeds 
are  under  instant  control  of  the  operator. 
Wide  range  of  feeds.  One  lever  serves  to 
start,  stop  or  reverse  the  spindle,  and  also  to 
raise  or  lower  the  arm. 

Writu  for  latest  Catalogue. 

Mueller   Machine  Tool  Co. 

•216  W.  PEARL  ST.,   CINCINNATI,  O. 


A  Good  Drill  Press  is  a  Tool  of 
Many  Uses* 

A  Sibley  Drill  in  your  shop  is  rarely  idle.  With  proper 
jigs  these  macliines  will  accomplish  a  very  large  amount 
of  work  at  a  very  low  labor  cost.  They  are  rapid,  accu- 
rate, liave  a  wide  range,  are  adapted  for  light  or  heavy 
work  as  occasion  requires,  and  are  fitted  vrith  all  the 
latest  improvements. 

Write  jor  Catalogue  showing  Styles  and  Sizes  oj  Power  Drills. 

Sibley  Machine  Tool  Co.,  South  Bend,  Ind. 

Succe.'isors  io  Sibley  i3  Wdre* 


13" 

DRILL 

PRESS 
No.  30 

^■p-imnr-^^ — u 

\ 

strong 
Accurate 

Francis     .  \ 
Reed  Co. 

Will  drill 
}^"  holes 
easily. 

WORCESTER               ' 
MASS.,  U.S.  A. 

f' 

:::% 

u[ 

i§ 

>^ 

^k! 

i 

w 

The 

Knight 

Drilling 

and 

Milling 
Machine 


From  20  to  50  per  cent,  saved  in  making  dies, 
jigs,  cams,  models,  patterns,  and  in  circular, 
experimental  and  tool  room  work. 

Send  /or  catalogue. 

MANUF.\CTURED   BY  THE 

W.  B.  Knight  Machinery  Co. 

2019-202S  Lucas  Ave..  ST.  LOUIS,  MO. 


Bound  Volumes  of  Machinery 

Vol.  12  -  -  1905  - 1906  now  ready. 
The  Indtastrial  Press,   New  YorK. 
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TEMPER 

in  a  Twist  Drill  is  a  good  deal  like  temper  in  a  man.  If  it  is  not 
even  the  drill  will  not  stand  up  to  the  work  it  is  called  upon  to  do  ; 
it  soon  goes  to  pieces.  But  when  the  temper  is  just  right  the  best 
results  are  obtained  from  either  man  or  drill.  In  making  "Diamond" 
Twist  Drills  special  attention  is  given  this  essential  feature  with 
the  result  that  they  wear  longer,  do  more  work  with  less  grinding 
and  show  less  breakage  than  any  other  Twist  Drills.  Selected 
stock,  proper  milling,  correct  clearance  and  grinding,  also  help  to 
make  "  Diamond  "  Twist  Drills  the  best  on  the  market. 


o 


Trade  Marks 


The  Whitman  S  Barnes  Mfg'.  Company 

Factories  :    Akron  O.     Chicago,  III.     St.  Catharines,  Ont. 
General  Sales  Office  :  Chicago,  111.        New  York  Office  :  59  Center  Street 


Export  Representative : 
A.  J.  BARNES,  no  West  Strt-L-t,  New  York. 


European  Representative: 
THKO.  P.UTLER,  149  Queen  Victoria  Street,  London,  Eng. 


Mr.  Superintendent 


If  you  will  spend  but  ONE  fllNUTE  each  day  in  noticing  the  operator  trying  to 
drill  small  holes  in  a  large  press  it  will  not  be  long  before  we  have  an  order  for 


one  of  our 


Drill  Speeders. 


rATENTED 


They  increase  the  speed  of  small  drills  to  what  it  should  be,  without  overspeed- 
ing  the  main  machine,  and  they  have  sensitive  feeds  and  safety  frictions  to  tell 
just  what  the  drill  is  doing. 

Try  to  run  a  3-16"  drill  at  1000  R.   P.   M.  and  feed  it  with  a  coarse 
mechanism  and  you  will  appreciate  what  we  are  driving  at.. 


Graham  Drill 
Vise 

Always  a  good  vise  for 
general  shop  use  and 
at  the  same  time  holds 
work  for  duplicate  drill- 
ing without  the  cost  of 
a  jig- 

Write  for  cinulai . 


The  GraHam    Mf^.   Co.,    Providence,  R.  I. 
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THE  TOOL  THAT  WILL  REDUCE 
YOUR  DRILLING  COSTS 

The  Henry  &  Wright  Ball  Bearing  Drill 

The  most  popular  drilling  machines  on  the  market 
because  they  "  make  good "  on  all  essential  points. 
Stronger  and  heavier  than  other  machines  of  like 
capacity.  Require  less  power  for  operation.  Ball 
bearing  construction  eliminates  friction  and  makes  them 
practically  indestructible.  The  belt  system  is  so  simple 
and  oiling  so  infrequently  needed  that  the  minimum 
attention  on  these  pomts  is  required.  They  are  built 
on  the  interchangeable  plan,  are  especially  adapted  for 
high  speed  steels,  and  will  drill  hom  200  to  400 
per  cent,  more  holes  in  a  given  time  than  any  other 
drill  using  the  same  amount  of  power. 

DRILL     BOOK     FOR      THE     ASKING 

The  Henry  &  Wright  Mfg.  Co. 

HARTFORD,  CONN.,  U.  S.  A. 


1 

1 

. 

T 

1 

'pn 

ipyijip 

1 

'? 

) 

Rice                    Bi^H 
Patents               li^B 

No.  5X  Sloan®  Chace  Bench  Lathe 


-in.  between  Centers,    ^-in.  Chuck  Capacity. 


A  new  size  in  our  line  of  Precision  Lathes,  with  improved  form  of  bed,  adding 
to  its  strength  and  rigidity,  off-set  tail  stock,  and  increased  capacity  of  split  collet. 
These  machines  insure  the  acme  of  accuracy,  yet  are  strongly  built  and  will  stand 
severe  service.  They  are  designed  with  every  convenience  for  rapid  handling,  and 
save  time  and  labor  in  the  general  everyday  work  as  well  as  in  special  high  grade 
manufacturing.       IVriff  for  Bulletin.      We  build  a  complete  line  of  Precision    Tools. 

Sloan  ©•  Chace  Mfg'.  Company,  Ltd, 

NEWARK,    N.  J.,   U.  S.  A. 
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141-149   Commerce   Street 
NEWARK,  NEW  JERSEY 


BURROUGHS 
HYDRAULIC 
MACHINERY 

EVERY  STYLE 
FOR  EVERY  PURPOSE 

There  is  an  individual- 
ity of  design,  a  quality, 
and  a  grade  of  efficien- 
cy about  our  machines 
that   will   interest    you. 

ESTIMATES   GIVEN 
SPECIAL  DESIGNS 

TheCHARLES 
BURROUGHS 
COMPANY 


.^•-^T^. 


n                   NEWARK     N.J  r~ 
-■%»». r^ 

Weighted  Accumulator 


Belt  Power  Wheel  Press 

rOR  THE  MACHINE  SHOP 


An  improved  type  of 
press  with  four  rods — 
two  at  top  and  two  at 
bottom — an  arrangement 
which  permits  handling 
larger  work  than  is  prac- 
ticable with  the  two  rod 
type,  and  overcomes  the 
eccentric  strains  that 
would  otherwise  result 
when  work  is  not  trued 
up.  Three  speeds  can  be 
obtained  from  the  pump 
which  is  of  the  plunger 
type, and  the  Press  is  pro- 
vided with  all  necessary 
valves,  gauges,  etc. 

Sptrla/  Circular 
sent  on  request. 


The  Watson-Stillman  Company, 


26  Cortlandt  St.,  New  YorK 

CHICAGO    OFFICE,    4S3    ROOKERY 
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Did  you  ever  watch  a  man 
with  a  chunk  of  an  emery 
wheel  ''  li'orrying^'  down  by 
hand  a  casting  trying  to  clean 
it  up  ? 

They  cleaned  castings  that 
same  way  400  years  ago. 

Why  not  do  it  four  times 
as  good  and  fotir  times  as 
quick  by  machine. 

Use  a  drill,  scratch  brush, 
surfacing  or  snagging  wheel 
on  the  same  outfit. 


Unit-Link 

Flexible 

SHaftin^ 


Send   for  booK  20  H. 


COATES  CLIPPER  MFG.  CO..  Worcester,  Mass.,  U.  S.  A. 


Calorex  Fuel  Furnaces 

(a)  Compressed  air  to  thoroughly  atomize  the  oil. 

(b)  Fan   Blast  to  furnish  air  for  combustion. 

(c)  Fan  shaped  combustion  chamber— outside  of  charging  space,  in  which 
the    atomized    oil    and    oxygen    are 
thoroughly    united,  and    by    which    the 
products  of  combustion  are  distributed 
over  the  charging  space  of  furnace. 

(d)  Curved  form  of  furnace  roof,  which 
imparts  reverberatory  movement  to  the 
heat. 


W.  N.  Best  American 
Calorific   Company, 

11  Broadway,  New  York.  U.S.A. 


'Calorex"  Liquid  Fuel  Furnace  for  rivet 
making  and  bolt  heading:. 
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They  Get  Right  Down  to  Business 

Those  PORTABLE  ELECTRICAL  DRILLS  of  ours 


No    time    wasted 
holes  in  awkward 


getting  the  work  to  the  machine — no  trouble  to  drill 
corners.     The  Cincinnati   Electrical   Drill  can  be  taken 
anywhere  and  will  handle  any  kind  of  drilling — 
all   you  need  is  the  connection  with  an  incan- 
descent lamp  socket  and  you 
are  ready  to  begin  operations. 


Save  time — save  bother — 
Save  money — Air  cooled — 
Direct  current. 

Same  advantages  apply  to  our  Electrical  Tool  Post  Grinder.       write  for  Bulletin  p-4. 

THE   CINCINNATI   ELECTRICAL  TOOL   COMPANY 


NewYorK  Ofiice : 
05   Liberty  Street. 


CINCINNATI,   OHIO.   U.  S.  A. 

EUROPEAN  LICENSEES: 
Selig.  Sonnenthal  ix  Co..  London,  who  carry  stock 


IT    IS    NOT   THE    PRICE,    BUT   THE   WORTH 

Van  Dorn  "Hard  Service"  Portable 
Electric  Drills  and  Reamers 

ARE.    WORTH    THE    PRICE 


Manufactured 
by  ...  . 


The  Van  Dorn  Electric  ®  Mfg.  Co. 


CLEVELAND. 
OHIO 


TAP  &  DIE  COMPANY 

PAWTUCKET,  R.I. 


CARPENTER'S  ROUND  DIE  SET 

with 

Carpenter's  Patent  Adjustable  Die  Stock  and 
Nichols  Tap  Wrench. 

No  collets  required  with  the  Carpenter  Stock. 
Jaws  remain  in  any  position  to  which  adjusted. 

Ask  for  catalog,  ^^  Tools  for  Cutting  Screw  Threads." 

The  J.  H.  Carpenter  Tap  &  Die  Company 

TradeWMark  PAWTUCKET,    R.    I.         Trade \C/ Mark 
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IT'S  THE 

DISCRIMINATING 

MAN 


The  man  who  thoroughly 
and  carefully  inspects  every 
detail  of  tool  construction 
from  outer  casing  to  inner- 
most working  part 


WHO  ALWAYS  BUYS 


DUNTLEY 
SINGLE  MOTOR 
TYPE  DRILL. 


DUNTLEY 


AIR  COOLED 
PORTABLE 


ELECTRIC 


TOOLS 


Write  for  Catalogue. 


MOST  POWERFUL 
PORTABLE  DRILL 
EVER  PRODUCED. 


WE   MAKE   THEM 
IN  ALL  SIZES 


EVERY  TOOL  IS   GUARANTEED 

to  perform  the  service  for  which 
it  is  designed. 

WE    SHIP    THEM    ON    TRIAL 

to  responsibie  parties  anywhere. 


DUNTLEY  ELECTRIC  GRINDER 
Built  in  Two  Sizes. 


WOUND    FOR    ALTERNATING    OR    DIRECT   CURRENT. 

FRANKLIN  AIR  COMPRESSORS 


Are  being  built 
and  installed  at 
the  rate  of 

60  PER  MONTH 


We  build  them 
in  more  than 

100 

STYLES  AND  SIZES 


STEAM  DRIVEN  FRANKLIN  AIR 
COMPRESSOR. 


CHICAGO   PNEUMATIC  TOOL 


Fisher  Building 
CHICAGO 


COMPANY 


95  Liberty  Street 
NEW  YORK 


We  manufacture  "Boyer"  and  "Keller"  Riveting,  Chipping  and  Calking  Hammers,  "Little  Giant" 
Air  Drills  and  a  complete  line  of  pneumatic  tools  and  appliances. 
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HAND  WHEEL 

OR  SPROCKET 

FOR 

SPEED  CONTROL 


LINCOLN 


Variable   Speed    Motors 

No  Controller.    Wide  Speed  Ranges.    Constant  H.P. 
Light  Weight.    Cool  Running. 

Any  speed  obtaineil  at  will,  and  when  set  for  such  speed 
it  is  maintained  constant  under  varying  load.  The  ideal 
motor  for  individual  motor  drive. 

The  Lincoln  Motor  Works  Co. 


Caxton  Building, 


CLEVELAND,  OHIO 


"The  Standard"  Motors 


We  are  making  20  Standard  Motor  Frames  for  all 
kinds  of  work — open,  gauze  enclosed  or  solid  enclosed, 
vertical  shaft,  back  geared,  variable  speed,  with  sliding 
base,  or  with  broad,  fiat,  planed  feet — in  short,  any 
kind  of  Motor  you  want  of  15  H.P.  to  1-30  H.P. 

We  have  made  over  16000  of  these  standard  Motors, 
and  we  know  the  small  Motor  business  as  few  ever  can. 
'  •  The  Standard  "  Motors  are  made  right.  Our  engineer- 
ing advice  is  yours  for  the  asking ;  state  your  case. 

The  Robbins  &  Myers  Co., 

Main  Office  and  Works:  SPRINGFIELD,  OHIO. 

New  York : 


)  Purchase  Si. 
Philadelphia;  1 103  Arch  St. 
Dallas  :  Opera  House  Bldg. 
Cleveland:  337  Frankfort  Ave 


ith  and  Locust  SL 


;  Westmglwusi 


Motor 
Drive 


Westinghouse  Motor  Driving  Lenox  Bevel  Shears 


All  of  the  advantages  of  electric  drive  may  not  apply 

to  all  machines. 
But  some  of  the  advantages  will  apply  to  all  machines. 
And  all  of  the  advantages  will  apply  to  some  machines. 

Send  for  a  copy  of  our  Application  Folder  No.  32. 

Westingliouse  Electric  &  Mfg.  Co. 


Atlanta 

Baltimore 

Boston 

Buffalo 

Chicago 


Cincinnati 

Cleveland 

Dallas 

Denver 

Detroit 


Canada:  Canadian  Westinght 


Kansas  City 
Los  Angeles 
Minneapolis 
New  Orleans 
New  York 
Philadelphia 
:  Co.,  Ltd.,  Ha 


Mexico  :  G.  &  O.  Braniff  &  Co.,  City  o£  Mexico 


Pittsburg 
St.  Louis 
Salt  Lake  City 
San  Francisco 
Seattle 
Syracuse 
nilton,  Ontario 


A  Motor  Driven  Lathe 


Has  "the  call"  over  a  belt  driven  machine 
every  time  and  when  the  motive  power  is  a 
Thompson=Ryan  Variable-Speed  Motor 
the  equipment  approaches  the  ideal. 

Some  advantages  of  the  Thompson-Ryan 
are :  Wide  range  of  speed  variation.  Field 
control,  requiring  no  complicated  con- 
troller or  complex  wiring.  Sparkless  com- 
mutation.    Uniform  speed. 

Write  for  bulletin  on  machine  tool  drive. 

Rid^way  Dynamo  tL  Engine  Co. 

Riagway.     Pa. 


by  3  H.  P.,  450  to  1800  R.  P.  M.  Motor. 
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When  Tired  of  Motor  Troubles 


Use  C"W  motors.  They 
are  built  especially  for  ma- 
chine tools  by  EXPERTS 
with  1 8  years'  experience. 
Bulletin  64R  and  78R  ex- 
plain them  in  detail. 


Lathe  Driven  by  Form  I-F  Motor. 


^ 


COMPANY 
AMPERE.    N.  J. 


^^ 


INDIVIDUAL 
MOTOR  DRIVE 


FOR   MACHINE  TOOLS 

Will  save  25  to  50  per  cent,  on  your 

power  cost.     It  will  in- 
crease the  productiveness 
of  your    plant.     These    are 
questions    which    should  be  of 
vital  importance  to  you. 


Write  for  our  Bulletins  Nos.  3056-D 
and  3065-D  today.    We  can  convince  you. 

WESTERN  ELECTRIC 
COMPANY 


CHICAGO         NEW  YORK         PHILADELPHIA         PIHSBURG 

CINCINNATI        ST.  LOUIS        ST.PAUL        KANSAS  CITY 

DENVER        LOS  ANGELES        SAN  FRANCISCO 

ATLANTA         SEATTLE 
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More  Work    and   Better   Work 

CAN  BE  COUNTED  ON  FROM 

Colburn    Boring   and   Turning    Mills 

than  any  other  make  because  tliey  are 
rigid,  strong,  have  the  power  for  hi^li  speed 
steels ;  are  accurate  and  very  rapid  in  opera- 
tion.    Sizes  from  34"  to  72".     Write  its. 

Colburn  Machine  Tool  Co.,    Tranklin,  Pa. 

Fiu;-ij^ii  Ageii/s  .   Ludw.  Loewe  &  Co.,  Berlin  .ind  London. 


No.  4  Fourteen  Inch 
Vertical  Drill 

with  square  tilting  table 
for  drilling  at  any  angle, 
round  table,  vertically 
adjustable  on  column, 
cup  and  crotch  centers. 

One  of  the  most  con- 
venient tools  for  sensi- 
tive and  rapid  drilling. 
The  pulleys  are  larger, 
belts  longer  and  the 
power  increased.  It  will 
drill  holes  up  to  J^" 
diameter,  has  counter- 
balanced spindle,  sliding 
head,  lever  feed  and 
finest  workmanship 
throughout. 

Write  for  special  cir- 
cular   of    this   machine, 
one    of    over    50    styles 
Single    and 
Multiple  Drills 
manufactured 
by 


H.  C.    BARR,  Worcester,    Mass. 


OUR   LINE 


No.  1 
No.  2 
Friction 
Drills 


Mechanics   Machine   Co., 

Wyman  and  Mill  Sts., 
ROCKFORD,  ILLINOIS,  U.  S.  A. 


The  All  Embracing  Dill 


The  range  of 
work  an  ordinary 
size  Dill  Slotter 

will  cover  is  a 
matter  of  amaze- 
ment to  a  person 
unacqu  a  i  n  t  e  d 
with  the  special 
features  of  this 
machine. 


But  a  little  consideration  of  the  traveling  head,  quick 
traverse  gear,  new  quick  return,  automatic  knock-off, 
hand  wheel  controllor,  new  intermittent  feed,  and 
other  exclusive  Dill  points,  soon  shows  the  reason 
and  explains  why  it  is  the  most  economical  tool  of 
its  class  you  can  have  in  your  shop. 

Send  for  Catalogue 

The  Dill  Slotter  People,  Philadelphia,  Pa. 
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"Dallett" 

Motor-Driven 

Portable   Drills 


The  Handiest  Tools  for  any  Shop 

Our  No.  1  MOTOR-DRIVEN,  just 
out,  has  a  capacity  of  1  inch  in  steel 
and  weighs  only  225  lbs. 

Write  for  Xew  Bulletins, 

Thos.  H.  Dallett  Co. 

23(1  and  York  Sts.,       PHILADELPHIA,  PA.     I 


tA  A; 


<  Waltham  z 

bRVC 


OUR   LINE  OF   WORK: 

Automatic  Pinion  and  Gear  Cutting 

Machines 

Machines  for  Watch  and  Clock  Factories 

Machinists'  Bench  Lathes 

Sub  Press  Dies 

DesigningandBuildingSpecialMachines 

NEW  DESIGNS.     BEST  QUALITY. 


Standard  Engine  Lathes 

12-inch,  14-iiich  and  16-inch  Swing 


This  14-inch  x  6-foot  Engine  Lathe 

is  an  example  of  our  line  of  Standard  Engine  Lathes 

powerful,  heavy  and  rigid  machines,  built  on  good 
common-sense  lines  and  adapted  to  stand  hard,  everyday 
service.  The  14  in.  x  6  ft.  machine  weighs  1630  pounds,  is 
fitted  with  every  convenience  and  has  proved  itself  rapid, 
accurate  and  durable.     Catalogue  "B"  gives  all  the  details. 


' 


We  also  build  the  9  and  1 1  '  Star  Lathe, 
Speed  Lathes,  Bench  Lathes,  Wood  Turning 
Lathes   and   a   line   of   Foot  Power   Lathes. 


The  Seneca  Falls  Mfg.  Co. 

330  Water  Street,  Seneca  Falls,  N.  Y. 


New   Haven   Mfg'.   Co. 


Manufacturers  of 


Slotters,  Planers, 
Lathes,  Drills,  Etc. 


NEW    HAVEN,    CONN..    U.    S.    A. 


12S 


MACHINERY. 


August,  1907. 


NORTON 


UNIVERSAL   TOOL   AND 
CUTTER  GRINDER 


Specially  Adapted  for    Tool    Work 


Provided  with  attachments  that  are 
easily  adjusted  for  the  various  opera- 
tions of  grinding  Milling  Cutters, 
Reamers,  Counterbores,  Taps,  End 
Mills,  Holes,  Arbors,  etc.,  and  for  sur- 
face grinding. 

Made  in  two  sizes. 

Send  for  Catalog  T.  C.  which  gives 
full  details. 


NORTON    GRINDING    COMPANY 

Main  "WorRs,  "Worcester,  Mass.,  U.  S.  A. 

CKica^o  Store,  48  So.  Canal  Street 


ABRASIVE 
GRINDING  WHEELS 

make  friends  wherever  introduced,  because 
of  their  excellent  qualities,  such  as  cool  cut- 
ting, extreme  durability,  perfect  safety  and 
uniformity. 

Another  factor  of  their  success  is  due  to 
our  policy  of  selecting  from  our  great  as- 
sortment, just  the  right  'wheel  for  the  pur- 
chaser's needs.  Twenty  years'  experience 
has  taught  us  how  to  do  it,  and  you  get  the 
benefit  of  this  experience  without  extra 
charge.  Tell  us  about  your  work  and  let  us 
send  you  a  trial  wheel. 

ABRASIVE    MATERIAL   CO. 

PHILADELPIA,  PA. 

H.  A.  Stocker  Machinery  Co..  Chicago,  111. 


The  Universal 
Cutter  and  Tool 
Grinder 

Grinds  every  kind  of 
Cutter,  Reamers,  Dies, 
Chasers,  and  -will  handle 
a  wide  range  of  Internal 
and  Surface  Grinding. 


A  special  advantage 
of  this  machine  is 
the  accuracy  of  work 
turned  out,  and  the 
ease  with  which  ad- 
justments can  be 
made.  Rigidity  is 
another  strongpoint. 
All  working  parts 
are  protected  from 
dust  and  dirt. 


Our  catalog 
shows  the  wide 
range  of  work. 
Let  us  mail  you 
a  copy. 


DAYTON  MACHINE  ®  TOOL  WORKS.  DAYTON.  0. 


J^ 


STAR    CORUNDUM    WHEEL    CO 

DETROIT,   MICH.,  U.  S.  A. 

VITRIFIED,  SILICATE   AND   ELASTIC   CORUNDUM   AND   EMERY   WHEELS. 
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Round  Holes  at  a  Minimum  Cost 

One  of    the    difficulties  that  confront    the    automobile    and    gas    engine 
manufacturer  is  how   to   obtain   a  round,  straight,  smooth  bore  in    the 
cylinder  at  a  reasonable  cost. 

THE  HEALD  CYLINDER  GRINDER 

Solves  the  problem  on  every  point — is  especially  designed  to  do  accurate 
internal  grinding  in  a  special  way,  and  has  unusual  features  that  permit 
rapid  handling,  overcome   the  every-day  difficulties  of    such  work    and 
reduce  the  cost  to  the  lowest  limit. 

It  is  also  a  valuable  tool  for  the  machine  tool  builder,  as  the  work 

not  being  revolved,  holes  can  be   finished  in   castings  of  any  shape. 

If'e  shall  be  fftad  to   forttuird  our    Treatise  on   Internal  Grinding^  if  you  are  interested. 

The    Heald    Machine   Company 

147   BOND  STREET                                                                    WORCESTER,  MASS. 

A 

i     . 

tl^a— 

c 

u! 

* 

VITRIFIED 
CORUNDUM    WHEELS 


THE  COOLEST  CUTTING  WHEELS 

on  the  market  and  the  most  satisfactory  on  every  other  count. 
Made  from  almost  pure  corundum,  by  the  vitrified  process,  they 
are  50  per  cent,  more  efficient  than  other  abrasive  wheels,  cut 
faster  and  cleaner,  will  not  glaze  and  never  draw  the  temper 
of  the  tool  being  ground. 

Sent  on  trial  when  desired. 

The  Vitrified  Wheel  Company 

WESTFIELD,  MASS. 


STOP, 
LOOK. 
LISTEN 


••OUR   GUARANTEE" 


The  Ney  Disk  Grinder  is  the  equal  of  any 
made,  in  Cutting  Speed.  We  do  not 
"guarantee"  this  only,  but  we  5/a/e  it  and 
it's  a  fact. 

The  ordinary  loose  guarantee  simply  means 
that  if  a  machine  doesn't  fulfill  the  maker's 
claims  you  can  return  it  —  and  try  some- 
one else.  Now,  where  do  you  come 
in  on  that? 

*'  OUR"  guarantee  means  that  if  our 
machines  are  not  as  represented  we  will 
send  you  one  that  is  right.  Our  first 
complaint  is  yet  to  arrive. 

PRECISION    DISK   GRINDERS 

ROSCOE  W.  NEY,  Kingston,  N.Y. 


Emery  Wheels  and 

Grinding  Machinery 


Write 

for 

Illustrated 

Catalog. 


Foreign  Agents: 

Pfeil  &  Co.,  London. 

F.  Lowener,  Copenhagen,  Stockholm. 
Adler  &  Eisenchitz,  Milan,  Italy. 

Defries  &  Co.,  Act.  Ges..  Berlin,  DusseldotI, 


THE  SAFETY  EMERY  WHEEL  COMPANY,  Springfield,  Ohio,  I.  S.  A, 
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Why  not  use  the  abrasive  wheel 
best  suited  to  your  worlc? 

Sterling  Emery  and 
Corundum  Wheels 

Are  made  in  every  grade  from  the 
finest  to  the  coarsest. 

SAFE  RAPID  EFFICIENT 

Write  far  Catalogue. 

STERLING  EMERY  WHEEL  MFG.  CO. 

Factories  and  Offices,  TIFFIN,  OHIO 


With  a  DIAMO-CARBO 
EMERY  WHEEL  DRESSER 

Grinding  wheels  can  be  shaped  to  any  of  the  forms  shown, 
or  to  any  other  desired  shape,  without  danger  of  injuring  the 
most  delicate  edges.  The  Diamo-Carbo  is 
a  perfect  substitute  for  the  black  diamond, 
can  be  used  with  all  tool  grinding  wheels, 
wears  indefinitely,  cannot  get  lost  or  broken 
and  is  one  of  the  successful  tool- 
room economies. 


Made  in  three  lengths :  8",  10"  and  12"  respectively. 

Prices     $3.00,  $3.50  and  $4.00; 

Let  us  send  a  Dresser  on  ten  days'  trial. 
Booklet  and  testimonials  for  the  asking. 


Desmond-Stephan  Manufacturing  Company,  Urbana,  Ohio 


DRY  GRINDER  one  end. 

IMPROVED  TOOL 

GRINDER  the  other. 

Thoroughly  practical,  saves  space, 
saves  money. 

Further  details  by  mail. 

The  Bridgeport  Safety  Emery 
Wheel  Co.,  Inc., 

BRIDGEPORT,  CONN.,  U.  S.  A. 


Emery  Wheel  Dressers  and  Cutters 

Cutters  uniformly  tempered.    Made  of  the  best  Tool  Steel 
and  not  stamped  but  milled. 

GEORGE  H.  CALDER.  -  LANCASTER.  PA. 


The  Sherman  Emery  Wheel  Dresser 

THE  BEST  riECHANICAL  DRESSER  HADE 


Sent  on  fifteen  day 

Cuts  faster  and  lasts  longer  than  any  other  n 
hardened.  Cutters  made  of  tool  steel  tempered  and 
face  remains  the  same  until  worn  out. 

Price  $1.50  with  extra  set  of  cutters.    Cutter 


COKEIlSSIEatS 

trial.    Write  for  circular, 


p«t    Nov.  Z4,  1903. 
roi-  Apr.  10,   1906. 


15  cts.  set;  Per.  doz.  sets,  $1.50 


Sherman  Manufacturing  Co.,  S'ilRo.^t.'iil;"". '.": 


HAVE  ONE 
AT    HOME 


HTHIS  GRINDSTONE  is 
■'■  admirably  adapted  for 
grinding  small  tools  used  by 
mechanics,  jewelers,  etc.,  as 
well  as  for  household  or 
hotel  purposes. 

The  frame  is  strong  and 
well  made. 

The  stone,  14  in.  x  i  :''4 
in.,  is  carefully  selected  of 
the  proper  grit  to  do  the 
work  intended. 

Weight,  60  lbs. 

Price,  $4.50. 

Send  for  new  catalog  of 
Vises,  Grindstone  Frames, 
Mechanics'  Tools,  etc. 

Athol  Machine  Co,, 

ALTHOL,  MASS.,  U.S.A. 


No  Weak  Places 


Reid 


Drill 
Chuck. 


One  part  is  as  strong  as  another.  Out- 
wears any  other  kind  of  chuck.  Made 
riglit  and  sold  at  the  right  price.  Circulars 
and  price  list  mailed  on  request. 

R.  H.  BROAVN  (SL  CO. 

Ne'vtr  Haven,  Conn. 
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Hade  in  sets  of 
nine  and  will  fit  any 
sized   hole    from    one    to 
seven   inches.    Catalogue  for 
full  particulars. 


Nine  Times  out  of  Ten 

The    time  required  for  a  man  to  hunt  through  a   pile  of  solid  man- 
drels for    one    just  the  right  size  for  the  job  in   hand,    would    be 
sufficient     to    get    the    work     half     done    with     Nicholson's 
Expanding     Mandrels.       Isn't      this      worth      investiga- 
ting?       Nicholson's       Mandrels      are       strong,      dur- 
able,      compact       and       convenient.        All       parts 
interchangeable. 

W.  H.  Nicholson  ®  Co.,  ™-  ^^"^ 


I.,  U.S.A. 

FOREIGN   Houses— C.  W.  Burton,  Griffiths  &   Co.,  London.     Schuchardt 
Schutte,  Berlin,  Cologne,  Vienna,  Brussels,  Stockholm,  St   Petersburg. 


Tabor  Molding  Machines. 


Cut  shows  13"  Cylinder 
Power  Squeezer  designed  to 
squeeze  the  sand  to  the  pro- 
per density  instead  of  ram- 
ming by  a  blow. 

Machine  is  adapted  for 
use  with  Vibrator  Frame, 
Board    or    Plated 


Paraffine 
Pattern. 


Write  for  Catalogue. 


The  Tabor  Mantifacturing'   Co., 

18th  and  Hamilton  Streets 

PHILADELPHIA.  PENNSYLVANIA 


Pattern  Makers'  Specialties 


Frazer's  Adjustable 

Malleable  Iron  Flask  Pin 

saves  time,  expense,  and  makes  true 
castings.  Quickly  applied  and  easily 
adjusted. 


Leather  Fillet  Cutter 

One  of  the  liandiest  tools  for  the 
pattern  maker,  a  double  ended 
reversible  knife  that  will  cut 
Fillets  any  size  or  shape  required. 


Milwaukee  Foundry  Supply  Co.,    Milwaukee,  Wis. 


CINCINNATI"    PUNCHES 

THE  CINCINNATI  PUNCH  &  SHEAR  CO..  Cincinnati.  Ohio 


5"  ADJUSTABLE    REAHER 

We  make  them  to  all  sizes  from 
1"  to  8  '  or  larger,  shell,  solid 
sliank   and  hand  Reamer  style. 

THE  LAPOINTE  MACHINE  TOOL  CO. 

HUDSON,   MASS. 


Foundry  Material 


FACINGS  AND  PLUMBAGO 

Everything  from  a  Molding  Tool 
to  Cupola 

Our  Catalog  describes  everything 

J.    W.    PAXSON    CO. 

Phiiadeiphia,  Pa. 


COMPLETE  INDEX  TO 

Machinery's  Data  Sheets 

SENT  ON  REQUEST. 
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Stop 

just  long  enough 
to  say  yes  or  no 
to  a  Williams 
query. 


Are  you  using 
the  right  sorts 
of  Wrenches 
in  their  places  or 
areyou  forgetting 
the  "get  there" 
wedges  ? 

We  know  you're 
busy. 


Have  you  time 
to  look  over 
Book  "B" 

J.H.Williams&Co. 

Superior 
Drop-forgings 


The  Shop  Operation  Sheets 

This  series  began  with  the  May  issue.     Begin 
your  subscription  with  that  number. 

MACHINERY,    -   A.LL  EDITIONS. 


A  Franklin  Finished  Casting 


Represents  time  gained,  money  saved,  accuracy  preserved 
and  a  lot  of  fuss  and  bother  entirely  eliminated  Cuts 
out  all  the  machine  work — each  piece  is  die  cast  and 
comes  to  you  finished  ready  for  assembling.  There  is 
no  chance  for  differences,  every  piece  is  a  facsimile  of  the 
other.   Do  you  see  the  advantage  for  small  duplicate  parts? 

Glad  to  mail  catalogue  with  full  particulars. 


Franhlin  Mfg.  Co., 


203  So.  Geddes  St. 
SYRACUSE,      N.    Y. 


"  Economo  "  Emery  Wheel  Dressers 

Length 

Shorter  lengths  on  application, 
"COMBINATION" 

^'^'^%':^^^^     nil      ■  i-^resser 

»&?^^:R&-"     "^'^    •         placed  i 

the'-Eo 

e"  steel 


Made  of  an  abrasive  nearly  U 
hard  as  the  black  diamond.  Will 
true  and  shape  any  wheels  ex- 
cept  the  verj-  hard   and   carbor- 


'  Combination"  ar 

ency  any  dresser  hi 

Sent  on 


ofore  made. 


fi/'<i 


'rial.     If'rite  for  circular. 

INTERNATIONAL  SPECIALTY  CO..  363  Holden  Ave..  Detroit.  Mich 


32"  DOUBLE  HEAD 
FACING  MACHINE 


Tills  machine  is  designed  to  be  used  for  fac- 
ing the  flanges  of  pipes,  pipe  fittings  and 
similar  work,  held  in  stationary  fixtures  on 
the  bed.     Ask  for  circular. 

Fay  9.  Scott,  Dexter,  Me.,  U.S.A. 


WE  MANUFACTURE 

SHARERS 

EXCLUSIVELY. 
12  TO  31  INCH  STROKE. 


SMITH  &  MILLS. 

Cincinnati,    Ohio,    U.  S.  A. 


Vertical  Miller 
and  Slotter 

Two  Sizes 

Slotter  always  ready 
to  use  and  never  in  the 
way  of  milling. 
It  will  cut  out  those 
square  corners  quicker 
than  any  other  ma- 
chine. Prompt  delivery. 

Pall  particulars  and 
prices  sent  on  request' 

R.  M.  CLOUQH, 

TOLLAND.  CONN. 


THE  BLACKSMITH'S  GLIDE 

By  J.  F.  SALLOWS 

Over  One  Hundred  and  Fifty  Illustrations 
Price,  $1.50 

A  Book  that  Tells  How  by  a  Han 
Who  Knows  How 

Tells  how  to  do  machine  forging ; 
weld  iron  and  steel :  weld  a  ring 
true  to  size :  forge,  harden  and 
temper  lathe,  planer  and  hand 
tools;  harden  cutters,  taps,  dies, 
punches,  broaches,  etc. :  treat 
high-speed  steel:  anneal  steel; 
case-harden ;  pack-harden ;  mot- 
tle and  color  steel ;  braze ;  bend 
pipe ;  straighten  sheet  steel ;  and 
do  general  blacksmithing. 

Contains  fall  directions  for  making  an  oven  for 
hardening  and  tempering;  for  making  a  braz- 
ing furnace:  and  a  special  forge  for  high-speed 
steel.  Complete  working  drawings  for  a  fur- 
nace that  can  be  built  at  small  expense  for 
case-hardening  and  coloring  metals:  two  color 
charts  as  guides  in  hardening  and  tempering: 
and  a  colored  plate  showing  the  beautiful  re- 
sults in  coloring  obtained  by  Mr.  Sallows  by 
methods  explained  in  his  book. 


Sm  en  ,i//r.r.i/  /,.  .i.n  ri.i.itr  If-  .\r.-tcj//.viFj;>: 

The  Technical  Press,  Brattleboro,  Vt. 


»  year  courses  : 


Steeun  and  Machine  Design 

Applied  Electricity 

Applied  Chemistry 

Machine  Construction 


Brooklyn,  N.  Y. 


ANY   MACHINISr 


ng-  a  good  set  of  books  on 

should  have  the" Rogers  Library", 
consisting  of  three  volumes;  price 
$:.oo.  payable  $i  co  a  month. 
Complete  catalog  on  request 

WRITE    TO-DAV 

THEO  AUDEL  &  CO  .  PuB. 
03    FIFTH    AVE.  NEW  YORK 


August,  1907. 
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Standard   E^ngine  loathes 


16  to  24  incH  Swing 

Built  by 

Greaves,  Klusman  &  Co. 

S.  E.  Cor.  Cook  &  Alfred  Sts. 
CINCINNATI,  OHIO,  V.  S.  A. 

Also  Builders  of  Pattern  Makers'  Lathes  and 
Machinery  and  Metal   Spinners'  Lathes 


The  Baker  Improved 
Turret  Head 


Saves  Dollars  and  Makes  Dollars — 
Applicable  to  any  speed  or  engine  lathe. 


mBm^  jmf-J'  '~^—* ' 


This  device  gives  all  the  advantages  of  a  turret  lathe. 
Holds  the  regular  turret  head  tool  s  and  handles  turret 
lathe  work  as  quicklv,  accurately  and  profitably  as  a 
full-fledged  turret  machine.     Two  sizes.     Write  us. 

The  BaKer  Machine  Corporation 

Ne-w  Bedford,  Mass. 


>1 
Fortin  JIk  and  Samples  of  Work 


TIME  SAVED— MONEY  SAVED 


The  bother  and  vexation  of  get- 
ting up  special  jigs  can  be 
avoided  by  using  the 

Fortin  Universal  Jig 

Patent  applied  for. 

This  thorough!  y  practical  device 
is  easily  adjusted,  works  accur- 
ately and  covers  all  ordinary 
work  within  its  range.  Let  us 
send  you  particulars.  Made  in 
10  sizes. 

THE  B.  P.  FORTIN  TOOL  CO. 

WOONSOCKET,  R.  I. 


PATTERNS 


of  Every  Description. 

Penn  Pattern  Works,  Chester,  Pa 


ACCURACY 
FINISH 

PRICE 

Are  our 

CARDINAL  POINTS 


DELAY  IS  SUCH 

A  BUSY  RASCAL 

WRITE    US   TODAY   ABOUT 
YOUR    RACK 

It  will  cost  you 
real  monev 


ELIMINATE  CHANCE    INTRODUCE  SCIENCE 


To  turn  this 
down 


standard   Gauge   Steel   Co.,   Beaver  Falls,  Pa.,  U.S.A. 

Pacific  Tool  &  Supply  Co.,  San  Francisco,  Cal.         Seattle  Hardware  Co.,  Seattle,  Wash. 
Hall  &  Picliles,  64  Port  St.,  Hanlhester,  England. 


Forged  Steel 


The  Government  Machine  Shops 
are  using 

LANG^S 

BOLT 
HEADS 

and  it's  a  good 
tool  that  can  run 
the  gauntlet  of 
Uncle  Sam's  in- 
spection. 

For  the  boring  mill,  planer,  mill- 
ing macliine  or  other  tool  where 
work  is  clamped  to  the  table,  these 
"T"  Bolt  Heads  save  incalculable 
time  and  trouble  No  need  to  clean 
out  the  slot  before  putting  on  a 
new  job.  Lang's  "  T  "  Heads  can  be 
set  where  needed  after  the  work  is 
in  position.  They  are  used  with 
studs  instead  of  bolts  so  a  good  supply 
can  always  be  kept  on  hand,  they 
have  a  smooth  bearing  against  the 
T  slots,  are  strong,  will  not  slip  or 
bend  and  work  so  clamped  is  firm 
and  stiff. 

A  dozen  Lang's  "T"  Heads  -sVill 
take  the  place  of  a  hundred  bolts  and 
do  more  work. 

Maij  we  send  otn-  circular  ? 

G.  R.  LANG  CO. 

MEADVILLE,  PA. 

Bailey- Smith  Mchy.  Co.,  San  .Francisco. 
C.  W.  Burton,  Griffiths  &  Co.,  London, 
England. 


A  LITTLE  SHAPER 

FOR  YOUR  LIGHTER  WORK 

All  the  essential 
features  of  the  high 
priced  machines  are 
incorporated  in  the 


RHODES 

7in.  CrankShaper, 

and  it  will  take  care 
of  small  tool,  die, 
model  and  light 
s  h  a  p  e  r  work  in 
general, quickly  and 
accurately.  Micro- 
meter adjustment 
^' "  both  screws  ; 
ick   adjusting 


vise. 


be  used  as  ; 


when  desired. 


L.  E.  Rhode 

Hartford,  Conn. 


SPECIAL   MACHINERY 

And  Machines  Built  on  Contract. 

Jigs  and  Fixtures,  Punches,  Dies,  general  machine 
work.  Fifteen  years  experience  on  work  of  this 
character.  Send  blue  prints  and  let  me  estimate 
on  3'our  work — it's  money  saved. 

CHAS.  S.  DEXTER 
30  Railroad  St.,  Attleboro,  Mass. 
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NEW  AND 

SECOND 

HAND 


MACHINERY 


TOOLS 

AND 

SUPPLIES 


Send  for  New  List  No.  13. 

Second=Hand  Machinery. 


11"  X  5'    6"  PI.   R. 

13x6  R.  &  F.,  Blais- 
dell. 

14x6  R.   &  P..   Ta- 
per, Fitfhburg. 

14x6  C.  E.,  Fitch- 
burg. 

15x6  R.  &  F.,  Blals- 
dell. 

16  X  6  C.  R.  &  Taper, 
Pltchburg. 

16x6  R.   &  P.,  Blals- 
dell. 

16  X  8   C.   R.  &  Taper, 
Reed. 

18x8  Plain    R., 
Wright  &  Powell. 

18  X  10  Plain    R.. 
Wright  &  Powell. 

20  X  12   R.   &    F.,    Put- 
nam. 


26  X  12  Plain  R.,  L.  W. 

Pond. 
26x14  Plain   R. 
26  X  17  Plain  R.,  L.  W. 

Pond. 
40  X  10  C.  R..  Steams. 
21  &  48   X  8  Gap,  Har- 
rington. 
.35  ft.  Pit  Lathe. 
9x4  Washburn  Speed 

Lathe. 
10  X  4  Bancroft  Speed 

Lathe. 
11x4  Automatic 

Speed  Lathe. 
15x6  Blaisdell   Speed 

Lathe. 
]6x  10  Hand  Lathe. 
20  X  12  Hand  Lathe. 
24  X  14  Hand  Lathe. 


RAILROAD  TOOLS. 


48"  300  Ton  Wheel 

48"  150  Ton  Wheel 

Press. 
36"  Bement   Carwheel 

Borer. 
24"  Bement    Drill. 


Bement  Double  .\xle 

Lathe. 
Niles   Double   .\xle 

Lathe. 


TURRET  MACHINERY. 


No.    0,    %"    P.    &    W. 

Wire  Feed. 
No.    1,    %"    P.   &    W. 

Wire  Feed. 
No.    2,   5/6"   P.   &   W. 

Wire  Feed. 
No.  2%,  1"  P.  &  w.. 

Draw-back. 
No.  214,  1%"  Fri.  Hd. 

P.  &  W.  Wire  Fd. 
No.  3,  1%"   Fric.   Hd. 

P.  &  W.,  Plain. 
No.  00  .into.,  Hart- 
ford. 
No.  0,  Auto.  Hartford. 
No.  1,  Auto.  Hartford. 
No.  2,  Auto.  Hartford. 
No.  3,  Auto.  Hartford. 


No.  1   Single  Turret, 

Spencer  Auto. 
No.   1   Dbl.  Turret, 

Spencer  Auto. 
No.  2   Single  Turret, 

Spencer  Auto. 
No.  2  Dbl.   Turret, 

Spencer  Auto. 
No.  4.  1  n-16"  Bardons 

&  Oliver.   W.   F. 
No.    2%    Auto..    Hart- 
ford. P.  &  W. 
No.   3   No.    1    Fri.    Hd. 

P.  &  W.  Plain. 
No.    2.     %"    Tummg 

Mch.,  Cleveland. 
24"   Conradson  Turret 

Lathe. 
24"  Gisholt  Lathe. 


'.0  X  30  X  24    Sellers,    2 

hds. 
56  X  36  X  20    Sellers,   1 


BORING  MILLS.  PLANERS  AND  SHAPERS 

9"  Sellers  Trav.  Head 

Shaper. 
12"  Miles  Trav.   Head 

Shaper. 
18"     Cincinnati      Dbl. 

Head  Shaper. 
16"  B.G.,  Crank,  Niles. 
12  X  17  X  17  Crank 

Planer.  Whitcomb. 
16  X  16  X  4  P.  &   W. 

Planer. 
17x17x4    Whitcomb 

Planer. 


20  X  20  X  4  N.  y.. 
Steam    Eng.    Co. 
Planer. 


26  X  26  X  6  Pond,  1  hd. 


9"  Bench.  P.  &  W. 
24"    Upright    Slotor, 

Hill  Clark. 
24"   Vertical,   Bement. 
32"   Vertical,   Pond. 
21^'    Radial.    Hilles  & 

Jones. 
3'    Radial,   Hilles  ,t 

Jones. 
4'  6"  Radial,  Hilles  & 

Jones. 
13"    Sensitive    Motor. 

Hill  Clark. 

MILLING  MACHINES 

No.  0  Plain.  Carter  & 

Hakes. 
No.   1    Plain,   Oarvin. 
No.  2  Plain,  all   feeds 

&  vert,   att.,   Le 

Blond. 
No.  2  Univ.  Cincin- 
nati. 
No.  12  Plain,  Brown 

&  Sharpe. 
No.  2  Lincoln,  P.  &  W. 
Small      H.and      Miller, 

Garvin. 
Small      Index     Miller, 

Brainard. 


48  X  4S  X  n    Hughes    & 

Philips.  1  hd. 
72  X  72  X  24   Sellers,  4 

hds. 
72  X  72  X  24  Bement,  3 

hds. 
S4  X  48  X  20  Hughes  & 

Philips.  2  hds. 
36"    Vertical    Mill,    B. 

&  S. 
21'    Vertical  Mill, 

Pond. 
Spec.  Horiz.  Cyl.  Bor. 

Mch. 
2"    bar  Horiz.    Mill, 

Kelley. 
LS. 
10"  2-sp.  Slate. 
10"  3-sp.   Slate. 
14"    3-sp.    Gang,    Hen- 

dey. 
14"    4-sp.    Gang,    Gar- 
vin. 
17"  4-sp.  Gang,  J.  &  L. 
14"  6-sp.   Sens.  Foote- 

Burt. 
10-sp.    Type   H.,    P.    & 

W..   Motor. 

AND  GRINDERS. 

Sins!e-Sp.   Profiler, 
Garvin. 

No.    13   Single-  Pro- 
filer, P.  &  W. 

8"   Bench   Grinder. 

Cutter    Grmder,    Gar- 
vin. 

Univ.    Cutter   Grinder, 
Cincinnati. 

IS"  Wet  Tool  Grmder, 
Stiles. 

24"  Wet  Tool  Grinder, 
Barnes. 

110  V.  Hisey-Portable 
Parallel  Gr. 

No.  6  Blount  Buff. 


MISCELLANEOUS  MACHINERY. 


Small   Screw   Slotter. 

100  lb.  Compact  Ham- 
mer, Bradlev. 

300  lb.  Drop  Hammer, 
Blundell. 

2"  Pipe  Machine. 

1"  X  16'    Bending 
Rolls. 

l"x%"    cap.    Bement 
Horiz.  Punch. 


Spiral   Spring  Winder. 

Shuster. 
Colladay  Tipping  Saw 

Bench. 
5  HP.  110  V.  Con. 

Speed  Motor. 
71/2    HP.    110    V.   Con. 

Speed  Motor. 
110  V.  Edison  40 

Light  Dynamo. 


MIscellaneoua  Department, 

Niles-Bement-Pond  Company, 

I  I  I  Broadway,  New  York. 


SECONDHAND 
MOTORSdy^Tmos 

V/c  carry  a  stoclc  of  TOO  Machines. 

All  finished  like  new  and    (uUy   Kuaian- 

iccd    Low  prices. iii.iimmccliaie  drhvciy 

Guarantee   Electric  Co.,  Chicai;o 


Complete  Machine  Shop  Equipment. 

Stock  continually  changing  :  let  me  know  your  wants 

LATHES 

72"x54'      Dav 


Triple   geared. 
42"  X  12'    Putnam. 
36"  X  12 '  Putnam,  rod 

feed. 
32"  X  12'   Nicholson  & 

Waterman. 
32"-58"xl6'      Gap 

Lathe. 
30"xl4'    Fitchburg. 
.30"  X  12'   Betts. 
24"xl4'    Betts. 
24"xl2'  Fifleld. 
22"xl2'    Betts. 
22"  X  13'    Betts. 
21"xl4'    Prentice. 
21"  X  12'     Bement- 

Miles. 
20"  X  10'    Fitchburg. 
20"  X  8'  Flather. 

NEW  LATHES. 

20"  X  10'       Rahn-Car- 


penter, 
8"  X  I 
penter 


8 '     Rahn-Car- 


16"  X  8'  Rahn-Car- 
penter. 

PLANERS. 

42"  X  42"  X  18'  Pitch- 
burg. 

38"  X  38"  X  10'  New 
Haven. 

37"  X  33"  I  10'  Be- 
ment. 

26"  X  26"  X  6'  Be- 
ment-Mfles. 

24"  X  24"  X  6'  Pratt 
&  Whitney. 

20"  X  20"  X  5'  Be- 
ment. 

22"   X   22"   X  4'    Pow- 


SHAPERS. 

24"     Gould     &     Eber- 

hardt,    latest    type. 
14"    X    34"    Bement, 

Travers,  two  tables. 
14"    X    24"    Fitchburg, 

one  table. 
13"     X     22"     English, 

one  table. 

DRILLS. 
42"  Betts  Radial. 
60"   Post   Drill. 

MISCELLANEOUS. 

P2  and  P3  Ferracute, 
new. 

No.  2  Cincinnati  Uni- 
versal Milling  Ma- 
chine, Vertical  At- 
tachment. 

No.  2  Espen-Lucas 
Horizontal  Boring 
and  Drilling  Ma- 
chine. 

800  lb.  Pratt  &  Whit- 
ney Board  Drop 
Press. 

800  lb.  Bement  Steam 
Hammer. 

No.    45    Crosby    Press. 

No.  6  Farrel  Foundry, 
double   acting. 

No.  41  Bliss  Double 
Acting. 

6'  Baldwin  Boring 
Mill. 

60"  Harrington  Ver- 
tical Boring  Ma- 
chi 


850  lb.  Bement  Steam 
Hammer,     single 
frame. 
Two-Spindle    Pratt    A 

Whitnev  Profiler. 
500  lb.   Drop  Press, 
Peck  Lift. 
Photographs  and  Specifications  on  application. 

Hundreds  of  other  Tools. 
Full  Stock  of  New  Drills,  Lathes,  Shapers  and  Planers. 
7-131  North  Third  Stri 
PHILADELPHIA,  PA. 


FOR  SALE 

On  account  of  extensive  alterations 
in  our  power  plant  we  have  to  dispose  of 

Boilers,  Engines,  Heaters, 
Pumps,  Dynamos,  Motors, 
Air  Compressors,  Shafting, 
Hangers,  Pulleys,  etc. 

A  compute  Cdtalogae  sent  on  request. 

The  Keystone  Watch   Case  Co. 

19th  and  Brown  Sis..  Philadelphia 


FOR    SALE 

Complete 
Manufacturing  Plant 

READY  TO  OPERATE 

Located  at  St.  Anne,  111. ,  on  the  Big 
Four  and  C.  &  E.  I.  Division  of  the 
Frisco  System.  Building  is  brick 
and  concrete,  erected  about  one  year 
ago.  Contains  full  equipment  of 
modern,  first-class  machinery,  very 
slightly  used  and  as  good  as  new; 
also  small  tools  and  miscellaneous 
supplies.  Was  equipped  to  manufac- 
ture automobile  engines.  Has  fine 
steam  and  electric  light  plant,  air 
compressors,  etc.  For  further  de- 
tails,   prices,   terms,    etc.,    apply  to 

THE  E.  A.  KINSEY  CO. 

Cincinnati,    Ohio 


EXTRA    FINE 

Second = Hand  Machine  Tools. 

IMMEDIATE   DELIVERY. 

42  x42  xl4  L.W.  Pond  Planer,  1  head, 
good  as  new. 

48   X  48   X  20  Putnam  Planer,  2  heads. 

60"  X  60"  X  24'  Putnam  Planer,  3  heads. 

24 "  Jones  &  Lamson  Heavy  Turret  Chuck- 
ing Lathe,  3  '  hollow  spindle. 

4  '  Saunders  No.  4  Pipe  Machine,  good  as 
new. 

6  Steam  Hammers,  up  to  6,000  lbs. 

Send  for  complete  list,  line  lar^e  tools. 

EDGAR  A.  BIENENSTOK,  Inc.  R^lf/Jefpll""* 


SECOND 
EDITION 

(1907) 


A  greater  variety  of  Mechanical  and  EUectricaJ  Engin«r- 
ing  Problems  can  be  solved  with  the  aid  of  this  book  than 
with  that  of  any  other  single  volume  printed  in  Elnglish. 

C.    M.    SAMES 

542  Bramhall  Ave.  Jersey  City,  N.  J. 


A.    G.     BUTLER, 
Pattern  Letters 


im 


For  Iron  and  Brass  Cast- 
ings.    Various  styles  and 
sizes.     For  Machines, 
Bridges,  Tablets,  etc. 
Leather  Fillet. 
All  sizes  in  stock. 


Cpvimonweatth  Bidg..  284-286  Pearl  Street.  New  Yori 
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SECOND-HAN 

BORING  MILLS. 
Bridgeport.  1- 


Bullard. 
DRILL  PRESSES. 
1 — No.    2    Bicklord    Full    Uni- 
versal   Radial. 
1 — -1'    Bickford   Improved   Ra- 
dial. 
1 — .-iO"  Bement-Miles. 
1 — C     Ridgway     motor-driven 

Radial. 
1 — 12-spindle       Valley       City 

Multiple. 
-2 — Dallett  Portable  Drills. 

HAMMERS. 
1 — 200-lb.    Mossberg    &    Gran- 
vUle. 

MILLING  MACHINES. 
1 — No.    7   Becker-Brainard. 


D  TOOLS  FOR  QUICK 

GRINDERS. 

— Xo.  7V'    Diamond. 

— yO"       bouble-Wbeel       Wet 

Tool. 
—Walker    Universal    Tool. 
PLANERS. 

—  16"    Crank   Planer. 

— 22"  X  22"  X  4 '    Powell. 
—58"  X  48"  X  16'  National,  1 
head. 

-  72"  X  60"  X  26 '      Fltchburg, 

4    heads. 
—.30"  X  30"  X  8'   Flather,  2 

heads. 
— 26"x26"xl0'     Powell,    2 

heads. 

SHAPERS. 
—24"   Walcott    Shifting  Belt. 
—24"    Gould   &   Eberhardt. 
—28"   Hendey. 


DELIVERY. 

LATHES. 

1 — 30"xl2'  Lodge  &  Davis. 
1— 36"xl6'  H.  C.  Fish,  E.G. 
1 — 36"x20'    American    Triple 

Geared. 
I — 24"  X  10'  Lodge  &  Barker, 

with    C.    R. 
1—24"     X    8'     Flather,    with 
C.    R. 
MISCELLANEOUS. 
1 — 44"     Gould     &     Eberhardt 
Spur  Gear  Cutter   (heavy 
pattern). 
1 — 15"    Lowell    Slotter. 
1 — Chicago  .Vnnealing  Furnace. 
1 — No.     1    Garvin    Automatic 

Tapper. 
1 — No.     2     Garvin    Automatic 
Tapper. 


Photographs  and  fall  information  sent  on  request. 


■\^>^S>\  '^>J^i!?S^^\V3^^^'^s^^;)^^^     >^. 


707-715  Lakeside  Av 


•*  Gem     Union "     Dra^ving     Instmiments 

Superior  to  all  others  in  Material*  Construction  and  finisb 

MOST  COMPLETE  LINE  OF 

Drawing  Materials  and 
Surveying  Instruments 

Rapid  Printing  Blue  Print  Paper 

Our  416  page  CatalogTae  sent  free  on 
application. 

Cugene    DietZ£>en    Co., 

181  Monroe  St.  -  CHICAGO 

214-220  E.  23d  St.  -  NEW  YORK 

14  First  St.     -  -  SAN  FRANCISCO 

145  Baronne  St.  -  NEW  ORLEANS 


KEUFFEL  ft  ESSER  CO.,  127  Fuiton  st.,  New  York 

CHICAGO.  IDE.  Madison  St.      ST.  LOUIS.  813  Locust  St.      SAN  FRANCISCO,  40  Oak  St.  cor.  Market. 

Drawing  Materials.         Surveying  Instruments. 
Measuring  Tapes. 

FOLDING    TRESTLES 

Especially  adapted  for  use  in  offices  where  space  is 
limited.  The  Drawing  Board  is  made  of  selected  pine- 
wood  and  hinged  to  the  Trestle  on  which  it  can  be 
slanted  by  means  of  supports  catching  in  tooth-plates. 
Board  and  Trestle  fold  up  compactly  and  may  be  easily 
carried  about.  Trestle  of  hardwood.  Two  sizes  eacla 
37"  high  with  Drawing  Boards  respectively  31  x  42"  and 
33 X.55  '. 

Write  for  our  Descriptive  Circtdar  of  Draiving  Tables. 
Our  Complete  (ssopagej  Catalogue  on  request. 

Highest  Awards  :  St.  Louis,  1904 ;  Portland,  1905. 


EVERYTHING 
FOR  BLUE-PRINTING 


Eleclric  Blue-Printers ; 

Automatic    Blue-Print  Washing    and  Drying 

Apparatus ; 
Blue-Print  Trimming  and  Sizing  Tables ; 
Blue-Print  Filing  and  Mounting  Racks ; 
Perfection  Brown  and  Blue  Process  Papers. 

C.  F.  Pease 

Blue-Print    Machinery  &  Supply  Co., 

A-22  Fifth  Ave..  Chicago. 


Drafting  Room  Furniture. 


Send  for  Catalogue 


'  Grand  Rapids,  Hich  , 


THOS.  L.  DICKINSON,  45  Vesey  St.,  New  York  City. 


PATENTS-TRADE  MARKS 

MACDONALD  &  MACDONALD,  lOO  Broadway,  New  York 

Attorneys  and  Counselors  in  Patent  Causes  Solicitors  of  Patents 


J.  H.  Wagenhorst  %  Co. 


nAKERS  OF 


Electric 
Blue 
Print 
MacHines 


Wagenliorst  Blue  Printers  are  used  by  the 
U.  S.  Government,  by  the  Carnegie  Steel 
Co.,  and  by  hundreds  of  drafting  rooms 
throughout  the  country.    Why? 

Write  for  Circular  B. 


Yo»i»g'»t05»rn,    OHio 


WE    BUIIvD 

Keyseaters,  Drills, 
Tapping  MacKines 

Send  for  Catalogues 

BAKER  BROTHERS,  o'Ts^a 


Professional. 


r«  A  •rdkl'TC      SECURED      TO 

PAT  Ei  NTs      PROTECT  INVENTIONS 

ROYAL    E.   BURNHAM 

PATENT  ATTORNEY 
837  Bond  BIdg.       Washington,  D.  C. 


Trade-Marks 


Registered  in 
U.S. Patent  Office 


HOW  SON  &  HOWSON, 
Attorneys  at  Law,  Solicitors  of  Patents, 

32  South  Broad  Street,  Philadelphia,  Pa. 
38  Park  Row,  New  York.       98  F  St  ,  Washington,  D.C. 


P  AT  E  NT  S 

C.  L.  PARKER 

Attorney =at=  Law  and  Solicitor  of  Patents 

.American  and  foreign  patents  secured  prompt- 
Iv  and  with  special  regard  to  the  legal  protection 
of  the  invention. 

Handbook  for  inventors  sent  upon  request, 

200  Dietz  BIdg.,  Washington,  D.  C. 


PATKNTS 

PROTECT  YOUR  IDEAS 

I  Primer. 
Esta 

MILD  B.  STEVENS  &  COMPANY 

792  14th  St.,  Washineton,  D.C. 

Branches  at  Chicago,  Cleveland,  Detroit. 


GEO.  P.  WHITTLESEY, 

Patent  Lawyer  and  Solicitor  of  Patents, 

McGill  Buildinr,  908-914  G  Street, 
Washington,  D    C. 
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The  "Acme"  Melal  Saw  Table 


A  compact,  self-contained,  all  metal  construction 
saw  table  for  cutting  sheet,  rod  or  tube  brass,  copper, 
fibre,  rubber,  etc. 

Catalogue  mailed  on  request. 

The  Hub  Machine  (Si  Tool  Co. 

C21  Cherry  Street,  PHILA.DE:LPHIA.,  PA.. 


H.  B.  Pat.  Cutting-off  Tool. 


SometKing 

New 
and  Good. 

Brass  or  Steel 
foot  rests.    Uses 

regular  Slate 

Blades.     Shank 

same  as 

Slate  No.  2. 


Slate  No.  2  Offset  Cutting-off  Tool. 


Shank 


Slate  No.  2  Cutting-off  Tool. 


Also  Crescent  Cutting-off  Tools.  Straight  shanks,  no 
projectiore,  for  screw  machine  use.  No.  2.  lJ4'sJo".  No. 
3,  l^^xj^"  shank.  No.  3  blades  Jg"  wide.  No.  3,  1"  wide, 
all  thicknesses.     For  sale  by  supply  dealers,  or 

D-wiglit  Slate  Machine  Company 

HAR.TrOR.D,  CONN. 


Accurate  Measurements 
AretheSoulofCoodWork 

Use  SLOCOMB 
MICROMETER  CALIPERS 

and  you'll  get  it  right  to  the  dot.  I  3  styles 
Ml  and  74  sizes,  built  to  meet  the  requirements 

of  every  day  shop  work,  or  the  "  can't-be- 
too-careful  "  special 
job.  Made  for  hard 
service,  long  service, 
good  service. 


Write  for  Cata- 
logue No.  I  I  and 
see  why  the  pecu- 
liar construction  in- 
sures staying  qual- 
ities. The  price  is 
right,  too. 


J.  T.  Slocomb  Co.,  Providence,  R.  I. 

.\GENTS:  Chas.  Churchill  ,S:  Co..  London.  Birmingham,  Manchester.  .Newcastle-on- 
Ti  ne.  Glasgow.    Ludw.  Loewe  &  Co.,  Berlin. 


-.:.;-",iaii--si»L;^--;»;ixs5.>,-: 


Disc  Ventilating'  Fans 

ive  and  E 


Effective  and  Economical 


Cool 


Ventilate 


Hade  in  sizes  and  types  to  suit  all  locations 


Ask  for  catalog'ue  No.  200-M 


American    BIoMrer   Co. 

Detroit,  MicK. 
Ne-w  YorK         Chicago  Atlanta  London 
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Hig'H  Speed  Tw^ist  Drills  and  Tools 


Special  three 
and  four  fluted 


for  reaming  and 
drilling  cored 
and  punched 
holes. 


We  make 
a   Specialty    of 

HIGH 

SPEED 

TOOLS 


Manufactured 
by 


THE  NATIONAL  TWIST  DRILL  tt  TOOL  CO.,  DETROIT,  MICH. 

General  Sales  Agents :   '%VKitaKer    Mfg.    Co.,    Chicago,   111. 


AUTOMATIC    MACHINE    COMPANY, 


THREADED  WORK 

of  all  kinds,  internal  or  external — screws, 
worms,  nuts — right  or  left  hand  threads, 
straight  or  taper,  can  be  accomplished  with 
the 

AUTOMATIC 
THREADING  LATHE 

more  rapidly,  with  greater  ease  and  with 
greater  economy  than  by  any  other  method. 
Does  not  require  special  tools.  Entirely 
automatic  in  operation,  so  one  man  can  look 
after  several  machines. 

Let  us  send  you  catalogue  and  examples  of  rapid  thread 
cutting. 

BRIDGEPORT,   CONN. 


si-  Co..  Lend" 


;  Schuchardt  &  Schutte;  Marshall  &  Husch.irdt  Mchy.  Co.,  Chit 


A  Saving  of   Vs  to   '/z  in  Time 
on  Crank  Shaft  Turning 


PATENTED 


is  assured  with  the  Tindel-Albrecht  Crank 
Shaft  Lathe.  This  is  a  heavy,  rigid  machine 
with  particularly  powerful  drive  and  special 
features  that  put  it  ahead  of  any  other  ma- 
chine for  rapidly  reducing  rough  crank  shaft 
forgings  to  grinding  sizes. 
Uniform  drive  from  end  to  end.  Write  us 
about  it. 


THE    TINDEL-MORRIS    COMPANY,    EDDYSTONE.    PA.,    U.S.    A. 


enl.PondCo..  m  Broadway   New  York. 


dJiiiimiiiHiiiiiiniii iiiiriniiiiMiiiiiiiiii iiitiiii iiiiitiii iiiiiiiiMiiiiitiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiniMiiin iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiimiriiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiB 

I    "CHAMPION" 

14-incH    Engine    LatHe 

I  An  up-to-date  machine,  new  design,  extra  large  ground 

I  spindle,  wide  face  gearing,  T-slots  in  carriage,  rapid  feed 

I  changes,  wide  belt.     It  is  provided  with  an  Index  Dial  for 

i  catching  threads  quickly,  has  automatic  stop  in  either  direc- 

I  tion,  and  cuts  threads  from  2  to  96. 
I  For  other  special  features  see  our  circular. 

Champion  Tool  WorKs  Co. 

i         2422  Spring  Grove  Ave.         CINCINNATI,  O.,  U.  S.  A. 

i  lO,  12  and  14— inch  Lathes  \*»,  1 

^lllllllllllllllllllllimillMIIIIIIIIIII IMIIIIMI Illllllll IIMIIII Illlllllllllllllllll I IIIIUIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllllllll IIIIMIIIIinillMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIN IIIJ Ill IIIIIIIIIIIIIIIIE 
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We  can  furnish  metal  gears  of  any  metal  re- 
quired, in  bevel  gears  up  to  48  in.,  in  spur  gears 
to  36  in.,  with  the  teeth  accurately  planed  and 
spur  gears  to  60  in.  cut  with  rotary  cutter.  Let 
us  submit  estimates  on  your  requirements  in  this 
line.  Our  workmanship  is  unexcelled  and  our 
prices  are  right  for  high  grade  work. 


THE  NEW  PROCESS  RAW  HIDE  CO. 

SYRACUSE,  N.  Y. 


"BEFORE  CLOSING  I  CANNOT  RESIST 
SAYING  THAT  I  HONESTLY  BELIEVE 
YOUR  GEAR  SHAPER  IS  THE  GREATEST 
MACHINE  FOR  CUTTING  ACCURATE 
GEARS  EVER  BUILT  AND  IT  ACTUALLY 
EATS  THEM  UP."        —.4  Satisfied  User. 

We  wish  to  talk  over  with  you  the  matter 
of  rapid  gear  cutting,  and  to  tell  you  ex- 
actly how  fast  the  Gear  Shaper  would  "  eat 
them  up  "  in  your  own  shop.  This  machine 
is  25  to  50  per  cent,  faster  than  any  other 
gear  cutter  on  the  market,  and  it  also  cuts 
sm.oother  running  gears  than  any  compet- 
ing machine. 

Add  to  this  the  fact  of  the  adaptability  of 
the  machine  because  of  the  planing  cutter, 
and  you  have  the  Gear  Shaper  story  boiled 
down,  the  reasons  for  the  efficiency,  accur- 
acy and  adaptability  being  left  out.  These 
we  want  to  give  you  by  mail,  or  a  personal 
interview,  as  you  prefer.  Write:  "Give  us 
the  reasons,"  and  we  will  tell  you  all  about 
it. 

The  Fellows  Gear  Shaper  Co. 

25  Pearl  Street 
SPRINGFIELD,  VT,  U.S.A. 

Foreign  agents— Henry  Kelley  &  Co.,  Manchester,  England. 
Ph.  Bonvillain  and  E.  Ronceray.  Paris.  France.  M.  Koyemann. 
Dusseldorf,  Germanv.  Adler  &  Eisenschitz.  Milan,  Italy.  White. 
Child  &  Beney,  Vieiina,  Austria.  The  C.  &  J.  VV.  Gardner  Co  .  St. 
Petersburg,  Russia. 
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"MADE  IN  SYRACUSE" 


NEW  PROCESS 
NOISELESS  PINIONS 

Have  made  the  name  of  Syracuse  familiar  where- 
ever  gearing  is  used  and  that  means  throughout  the 
civiHzed  world.  New  Process  Pinions  are  used  all 
over  the  world  to  stop  the  racket  made  by  noisy 
gears,  and  they  are  every  where  most  successful.  It 
may  be  that  there  is  some  place  about  your  plant 
where  you  would  appreciate  quiet  running  gears.  If 
so  write  for  our  descriptive  catalogue. 

THE  NEW  PROCESS  RAW  HIDE  CO. 

SYRACUSE,    N.  Y. 
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-^  %  Sprockets 

r    ^>Ja,                  for 
r    ^V^MIIF'    "oiler  and  Block 
^^miw^           Chains 

m 

W(f     IN  STOCK  OR  TO  ORDER 
ftp        Baldwin  Diamond 
1^^    and  Whitney  chains 
M%     on  hand. 

#^-^Jp"                 Catalog  f-ee 

^^^Mf       Cullman  Wheel  Co. 

^SRp             Chicago,  U.  S.  A. 

BEVEL  GEARS. 

Cut  Theoretically  Correct. 

Special  facilities  for   cutting  worm, 
spiral  and  internal  wheels. 

HUGO  BILQRAM, 

Machinist, 

1235  Spring  Garden  Street 

Pliiladelpliia.  Pa. 


GEARS 


Bevel  Gears, 

Planed  Teeth. 

Worm  Gears, 

Hobbed 
Teeth. 


Grant's  Treatise  on  Gears,  $1.00 


Our  New  Modem  Calalog.  just  off  ihe  press,  can  be  had 
on  application— Free. 

PHILADELPHIA  GEAR  WORKS,  Inc. 

Geo.  B.  G.-anl.  Pies,  and  M.  E.         PHILADELPHIA. 


GEARS 

AND  GEAR  CUTTING. 
THE  ARTHUR  CO. 


c  c' 

■«  «  c 

>« 

S<  "" 

TO        <0 

-■*»  o 

«3  3~ 

*  u  ». 
X  O  O 


c  o  CO 

®  >-  . 

•  «  c    . 

£  «  08  4; 
•-  ®  •  .^ 


PLANED 

BEVEL 

GEARS 

For  Every  Purpose 

WM.  GANSCHOW 

12-14  So.  Clinton  St.,  Chicago 


SPUR 

GEARS 

METRIC 

MODULE 

or  Diametral  Pitches  up  to  66"  in  diameter 

QUICK 

DELIVERY 

WERNER  & 

PFLEIDERER 

SAGINAW 

.MICHIGAN 

Hindley  Worm  Gearing 

is  demonstrating  its  ability  to  stand  the  re- 
quirements of  the  mining  engineer  in  de- 
signing machinery  using  transmission  gears 
for  high  power  and  heavy  service. 

Write  for  the  Hindley  Gear  Book. 

Morse.  Williams    <Sl   Co. 

(Department  of  Otis  Elevator  Company) 

Engineers  PHILADELPHIA,  PA. 
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PUT  US  ON  YOUR  LIST  AS  GEAR  EXPERTS 

We  are  prepared  to  furnish  gears  of  all  kinds  and  to  handle 
Gear  Cutting  in  all  its  branches.  Your 
orders — large  or  small — promptly  filled. 


PEERLESS  RAWHIDE  PINIONS 

NOISELESS  AND  LONG  'WEARING 

The  Horsburgh  ^  Scott  Co. 

CLEVELAND,  OHIO 


©EARS 

:::::;::::;ELLiPtrGiiiS.^^^;;:;;: 

S  ^ORMOEARS- 
S  WOllMSiSPIRAW^^ 

FIBER^EARSt 
J6|NT«,ETG; 


hipRFQLK  DoWNSvMASS^ 


■  ■WE  MAKE- 


CUT  GEARS 

of  all  Kinas. 

Accurate  work  and  prompt 
delivery. 

Gef  our pricis. 

H.  G.  TURLEY 

216  Locust  St. 
St.  Louis,  Mo. 


WORM     GEARS 


Worms 
Spiral  Gears 

OUR  SPECIALTIES 


The  F.  H.  Bultman  Company 

CLEVELAND.    O. 


DATA  SHEET  BINDERS 

New  Binders  for  Machinery  Data  Sheets, 

adapted  to  hold  any  number.      Red  cloth, 

black  lettering.     Price  ;^5  cents,  post  paid. 

The  Industrial  Press.  49-55  Lafayette  Street,  New  York 


Grant  Gear  Worhs 

6  Portland  St.,  Boston,  Mass. 


Gear    'WHeels    and    Gear 
Cutting 

of  every  size  and  kind  on  hand  and 
to  order.     Facilities  complete. 
Qrant's  Treatise  on  Oears 

One  dollar — worth  ten. 

Grant's  Qear  Book 

Full  information.     Free. 


EBERHARDT  BROTHERS 

AUTOMATIC 
CEAR  CUTTING  MACHINES 


(P.\TENTEDi 


Eberhardt  Brothers  Patented  Auto- 
matic Qear  Cutting  Machines  embody  a 
positive  indexing  mechanism,  which  in- 
sures accurately  cut  gears;  a  Draw-cut 
Feed-screw  and  efficient  cutter-driving 
mechanism,  which  insure  rapid  produc- 
tion and  smoothly  cut  gears. 

The  operation  is  entirely  automatic 
and  positive  in  action.  We  build  all  sizes, 
covering  practically  all  classes  of  work. 

THE  DESIGN  AND   MANUFACTURE  OF  AUTOMATIC 

GEAR  CUTTING   MACHINES   IS   OUR 

EXCLUSIVE  SPECIALTY. 

EBERHARDT  BROTHERS  MACHINE  CO. 

GEAR  SPECIALISTS 

66  Union  St.,     Newark,  N.  J.,  U.S.A. 


Our  Line  of  Gears  is 
Complete 


les  &  Foote, 
CHICAGO,  ILLINOIS. 


We  have  a  large  capacity  and  range  of  tools. 
Our  prices  are  low  and  deliveries  prompt.  \ 
Bevel  and  mitre  gears  planed. 

Our  catalogue  sent  to  any  firm  on  request. 
The  most  valuable  book  on  gearing  published. 

Foote  Bros.  Gear  &  Machine  Co. 

Successors  to  Ja 
24-30  So.  Clinton  St.. 


W    GEARS 

^^r'2,  Quality, 

—  p  Workmanship, 

\  ] ;.'  Design 

^T       all  ttie  best  and  bound   to 
y  suit    ttie    most    skeptical 

buyer. 

We  excel  in  GEAR  CLITTINQ. 

Special  attention  given  to  Break=(lown  Jobs. 

-Write  as, 

The  Van  Dorn  a  Button  Co., 

Cleveland,  Ohio. 


COMPARE 

with  your  present 
Handle  costs  our 
prices  for  Ball 
Cranks  and  Machine 
Handles  of  every 
description,  from 
bar  steel.  Accurate, 
highly  finished, 
complete    in    every 


The  Cincinnati 
Ball  Crank  Co. 

Cincinnati,   Ohio 

Successors  to  ttiis  deijt.  oi 
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Federal  Steel  Eqiipment 

FOR  THE  MODERN  FACTORY 


We  are  the  acknowledged  leaders  in  Clothes 
Locker  mamufacture.  Our  equipment  has 
enabled  us  to  out-distance  competition  as 
to  price,  delivery  and  quality. 

RECENT  INSTALLATIONS 

Illinois  Athletic  Club Chicago 

Armour  &  Company  .  .  Chicago  and  Omaha 
Griffin  Wheel  Co.,  Chicago,  Pullman  and  Kansas  City 

Each  of  the  above  installations  were  a  different  type 
of  locker:  Federal  Office  Lockers 

Expanded  Metal  Lockers 

Factory    Construction 

Lockers 

Ask  for  our  catalogues   on   Clothes 

Lockers  and  Factor>'  Equipment. 

Federal 
Steel   Fixture   Co. 


The  Service  in  Any  Shop 

will   be   quicker   and   better 
if  this  ■ 

All  Metal   TrucK 

is  part  of  its  equipment. 
Holds  tools  or  work  as 
needed,  is  light  run- 
ning, can  be  quickly 
moved  from  place  to 
place — never  oil  soaked 
or  out  of  repair.  One 
of  the  conveniences  of 
the  day,  and  one  of  the 
most  durable  devices 
in  the  market. 

WRITE  FOR  OUR  NEW  BOOKLET  OF  SHOP  FURNITURE 

New^    Britain    MacHine    Co. 

Ne'^   Britain,  Connec5licut 


Sanitary  Wash  Bowls 


Send  for 
Catalogue 


and 
Price  List 


These  bowls  are  compact,  practical  and 
easily  kept  clean — individual  galvanized 
or  enameled  metal  bowls,  in  single  and 
double  batteries — any  leng-th.  Furnished 
complete  with  all  equipments  ready  to 
connect  with  cold,  tempered  or  hot'and 
cold  water  supply. 

MANUFACTURING  EQUIPMENT 
&  ENGINEERING  CO. 

209  Washington  Street.  Boston,  Hass. 


of  Metal   Factory  Fun 


al  Shop   Equjpn: 


No  wasted  oil,  soiled  hands  or 
clothing  with  the 


3  Non- 
^^  Overfilling 

"  V  Ji^  Factory 


Dispenser 

'•■-■cause  as  soon 
as  the  receptacle 
is  filled  the  over- 
flow is  siphoned 
back  into  the  can 
bv   means   of    the 


L  b  1  f 


ibe 


spout.  The  Del- 
phos  is  adapted 
for  filling  all  styles  of  metal  oilers,  espe- 
cially hand  oilers,  and  pumps  any  kind  of 
machine  oil.  It  is  strong,  durable  conven- 
ient, works  quickly  and  easily  and  can  be 
carried  from  place  to  place. 

Galvanized  iron,  3,  5  and  10  gal.  sizes. 
Let  us  tell  you  more  about  it. 


DELPHOS  MFG.  CO.,  Delphos,  0. 


1 

n_^\lS^^lt"^ 

-.    GET  IN  LINE 

IB                 Our  system  of  Tool  Holders  is  used  e.x- 
|B                 clusively  in  many  of  the  largest  shops  in 
f™                 the  country,  "WMY  1    Because  they  Get 
J|b              Results.     They  have    good  cost-systems 
nh             and  KNOW. 

H  The  0.  K.  Tool  Holder  Co. 

■^               SHELTON.   CONN.,   U.  S.  A. 

^ ii^jjiiiiBiii 

_^^mm<^1SlJ/M 
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It 

Is 


Shop 


Economy 

to  have  a  Cut-Heter  for 
every  machine  tool  With 
this  device  at  hand  there 
is  no  excuse  for  speeds 
below  the  standard.  It 
is  simple,  requires  no 
timing  or  calculation  ; 
adaptable,  can  be  used 
on  any  machine  ;  con- 
venient, can  be  held  in 
any  position— and  shows 
the  operator  instantly 
and  exactly 


Huilt  for  hard  service  and  will  save  its  cost  a 
hundred  times  over  in  a  year. 

Send  for  catalogue. 

Warner  Instrument  Company 

5^'5*t  Roosevelt  Avenue 
BELOIT,  -WIS. 

i6gi  Broadway,  Xew  Vork.    153  Federal  St  ,  Boston 


Radial  Ring' 
Bearing's 

••NOISELESS" 


Bantam 
Anti-Friction  Co. 

Bantam,  Conn. 


Our  Combined  Separator 
and  Filter 

IS   A    PRACTICAL    OIL    SAVER. 

Does  not  require  skilled  attendant. 
Sent   on  30   days'   trial    if    desired. 

National  Separator  and  Machine  Co. 

CONCORD,    N    H. 


STEEL 
BRASS 


BALLS 

KNPC    '  Q^|_,_  BEARINGS 

'i  in.  Shaft  and  up     Xo  fitting,  just  push  them 
on.     ID  cts  in  stamps  for  sample. 

PRESSED   STEEL  MFC.  CO. 

454  The  Bourse.  Philadelphia,  Pa. 


You'll  Find  Hart  &  Cooley  Lockers 


in  shops  and  fadories  where 
modern  methods  prevail,  because 
the  H.  &  C.  Locker  is  essentially 
up-to-date.  They  are  built  on 
the  unit  sy^em,  adaptable  to  any 
space ;  material  is  wrought  ^eel 
perforated  ^ock — smooth,  finely 
finished,  easily  cleaned.  Hooks, 
shelves,  locking  devices  are  of 
the  mo^  approved  order.  Full 
line  of  sizes.  There  are  other 
good-locker  points  made  plain 
in  our  Catalogue  "  C  " — may 
we  send  a  copy  ? 

The  Hart  &  Cooley  Company 

New  Britain,  Conn. 


Kinished   Maclnine   Keys 

Gib  and  Plain  Head 


Cheaper  than  you  can  make  them.       Finished  "  Ready  to  Drive. 


OLNEY  &  WARRIN 

66-68  Center  St.,  New  York 


Tool  Holders 
^  Expanding  Mandrels 
Portable  Stands 
Adjustable  Reamers 
f^    Steel-High  Speed 
and  Self  -  Hardening 
Surfacing  Tools,  Etc.,  Etc. 

JVew  catalogue  just  out — free. 

The  Western  Tool  and  Mfg.  Co, 

SPRINGFIELD,   OHIO,  U.  S.  A. 


POLISHING     BELTS 

MACHINERY   AND    SUPPLIES 


I..  H.  GILMER   COMPANY.    -     Philadelphia 
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AiKnist,  19D7. 


Renold 

Silent 

Chain 


Supersedes  Other  Forms  of  Power=Transniission 

because  its  action  is  positive,  smooth  and  quiet.  Will 
run  in  either  direction  on  long  or  short  centers.  Its 
field  of  application  is  almost  universal.  Ask  us  for  proof. 

Booklet  "  I^"  and  Bulletins  jo,  J2,  57  anj  jS 
give  details. 

LINR-BELT  COMPANY 


PKiladelphia 

New  York 

399  Broadway. 


Chicago 


India>\apoIis 


601  EUicott  Sq. 
Seattle 
D  Neiv  York  Block 


■■You  Want  the  Best    Buy  of  Us." 

"Toledo"  Shears 

Are  j^uaranteed  to  successfuHy 
stand  up  continuously  on  maxi- 
jnum  ivork  ot  listed  capacity. 
No.  45y  has  a  capacity  for  plate 
3-Ui  iach  thick  and  lighter.    Fitted 
with      cam     actuated     automatic 
clamping    or    hold- down    attach- 
ment. Gears  are  machine  cut  from 
the  solid.    Clutch  is  of    the   well 
known    "Toledo"    three  engaee- 
ment    sliding    block    type    with 
patented  gravity  releasing  or  con- 
troling  device. 

Gap  Shears,  Power  Squaring  Shears. 
Rotary  Slildng  Shean.  Power  Presses, 
Hammers.  Dies.  Special  Machmery. 
IVe  make  a  specialty  of  supplying 
Crucibie  Cast  Steel  ana  other  J'org- 
ings  for  dies,  shafts  and  machine 
parts.     Lew  prices.     Quick    de- 
liveries. 


Toledo"  m  inch  Double  Geared  Gap  Shear  Xc.  453. 


The  Toledo  Machine  &  Tool  Co.,  Toledo.  Ohio,  U.  S.  A. 


enthal  .t  Co.,  85  i;)ue 


L  St..  London,  Eng.     Ludw.  l.< 


^111 iiiiiiiiijii mil iiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiin iiiiiiiiiiiiniiiiiiiiiiiiiiii'^ 

Cast  Steel  Cement 

I            A  cement  adapted  for  use  with  iron  or  steel  castings;  fills  cracks,  blow  | 

i       holes  or  other  imperfections.     It  adheres  to  the  iron,  is  the  same  color  and  = 

=       becomes  practically  a  part  of  the  casting  itself.     Expands  and  contracts  | 

I       with  the  metal  and  makes  joints  steam,  water,  gas  or  air-tight.  = 

i             Indispensable  for  foundries,  engineers,  etc.  | 

=                                                     Sample  sent  on  request.  | 

I    The  Clark  Cast  Steel  Cement  Co.,  Shelton,  Conn. 

(riiMiiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMuiiiiiiiiiiiiiiiiiiiiiiiuiiMMiiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiiiiiiMiiiiiiiiMniMiiiiiiiiiiii^ 


GANDY 

PATENTED    1677 


AS    A    BUSINESS 
PROF'OSIXION 

the  Gandy  Stitched  Cotton  Duck  Belt  is  the  best 


fourth  as  much  as  aleatherbelt.  Strong  claims? 
Yes.  but  we  can  make  them  good.  Sendfor  book- 
let—".^.v/^nVM.r^-j'  Ti'ich  Gatidy"  and  see  what 
others  say.  In  buying,  look  for  the  right  trade 
mark— coil  of  belt,  bale  of  cotton  and  name. 


THEGANDY  BELTING  CO. 

BALTIMORE.MD. 


Combination  of 

Stow  Flexible  Shaft 

Hulti-Spded  Electric  Motor. 

Portable  Drilling,  Tapping,  Reaming,  Etc. 


StoMT    Mfj^.   Company, 


BingKamton,  N.  Y. 

Selig.Sonncnlhal  &  Co.,  General  European  Agents. London  Eng, 


It  Pays 

to  use  and 

It  Pays 

u/^  to  sell 


Otir  6-incK 
Double  JawCaliper 


Our  clubbing  proposition  will 
Interest  you. 

E.  G.  Smith  Company 

Columbia,  Pa. 
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The  "Latshaw" 
All  Steel  Split  Pulley. 

Built  to  do  the  work  of  a  double  belt  oast 
iron  pulley  and  without  the  use  of  kej- 
seat  or  set  screws.  The  easiest  pulley 
to  put  on.  True  running  at  all  speeds. 
They  are 
simple  in 
design. 
Similar 
to  cast 
iron  in 
appear- 
ance, 
made 
witliout 
Rivets  at 
arm  fas- 
ten i  n  g  s 
in  hub 
and  rim. 

"  Last  but 
not  least, 
prices  are 
satisfac- 
tory." 
Eightarm  construction,  used  on  pul- 
leys from  30"  to  50"  inclusive,  4"       .Ssi  vour 
to  12"  width  of  face  inclusive.  dealer. 

Latshaw  Pressed  Steei  &  Pnllej  Co., 

Pittsburgh,  Pa. 

BostoD  Stock:  Brown,  Wales  &  Co.    Chicago  Stock:  R.  R. 
Street  &  Co.     .New  York  Stock  :  Henry  J.  McCoy  Co. 


The 


UNIVERSAI 
GIANT    L 


Friction  Clutch 


No  Special  Pulleys  are  needed  with 
this  Clutch,  any  ordinary  pulley, 
solid  or  split  can  be  used,  saving 
expense  and  bother.  It  is  strong, 
compact,  easily  adjusted,  will  run 
at  any  speed  arid  is  the  Clutch  for 
modem  conditions. 

FoT  sale  by  all  dealers  or  direct 

T.  B.  Wood's  Sons  Company 
Chambersburg,  Pa. 

Mfrs.  of  Shafting,  Pulleys,  Hangers,  Couplings,  etc. 


Old  or  Oily  Belts 

Don't  throw  these  away. 

Treat  them  with  CHng-Surface  and  make  them  new  again. 

This  belt  was  old,  full  of  oil  and  dirt  (we  took  30  lbs.  off" 
it)  when  put  on. 

It  was  very  tight  and  wouldn't  half  work. 

We  scraped  it,  treated  and  slacked  it  up  and  it  was  doing 
140  H.P,  when  photographed  and  doing  it  easily. 

The  oil  was  coming  through  the  back  in  drops — pushed 
out  by  the  Cling-Surface. 

You  can  take  any  belt  you  have,  new  or  old,  dry  or  oily, 
use  Cling-Surface  and  run  it  slack,  no  matter  what  its  posi- 
tion, and  pull  fullest  loads. 

We  guarantee  it.     Try  Cling-Surface  and  see. 

Write  us.     W^e  have  a  mighty  interesting  matter  for  you. 

C  LING-SURFACE  CO  1018  Niagara  St  Buffalo  N  Y 

New  York    Chicago    Boston    Philadelphia    St  Louis  London  Thomas  &  Bishop  119-125  Finsbury  Pavement  E  C 


ATLAS  EXTRACTOR  OF  BROKEN  TAPS 

A  strong  and  simple  device  for  re- 
moving taps  broken  off  in  a  tapped 
hole.  Saves  its  cost  in  the  time 
saved  removing  the  first  broken  tap. 

Send  for  catalogue  and  price  list. 

ATLAS  MACHINE  COMPANY,    -    PROVIDENCE,  R.  I. 

Also  Makers  of  the  Atlas  Swivel  Vise  and  Atlas  Tool  IHakers'  Vise. 


r 


V 


AMERICAN 

WROUGHT  STEEL 
SPLIT  PULLEY 

For  all  around  service. 

All  dealers  carry  these  pulleys. 


ghter    in    Weight    and 
Stronger  than  other  Pulleys. 

Save    power    and    are    safe 
under  the  highest  speeds. 

Booklet  sent  on  request. 

The  Affl<?rican  Pulley  Co. 

29th  and  Bristol  Sts.,  PHILADELPHIA.  PA. 


^ 


Patented  in  the  United  States 
and  Foreign  Countries. 
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Bradley  Compact  Hammer. 


If  your  forging  is  of  a  general, 
all  around  jobbing  character  with 
frequent  variations  in  the  size  of 
stock,  or 

If  it  is  of  such  a  nature  that  the 
hammer  is  not  working  continuous- 
ly, but  with  frequent  stops,  or 

If  your  floor  space  is  limited 
but  with  good  height,  a  Bradley 
Compact  Hammer  would  prove  a 
money  maker. 

It  is  compact  in  design,  occu- 
pies but  little  space  and  can  be  run 
at  high  speed. 

As  it  weighs  considerably  less 
than  our  regular  Upright  Hammer 
its  price  is  much  less. 

Made  with  head  weighing  15 
to  200  pounds. 


WE  MAKE.... 

The  Bradley  Cushioned  Helve  Hammer. 
The  Bradley  Upright  Strap  Hammer. 
The  Bradley  Upright  Helve  Hammer. 
The  Bradley  Compact  Hammer. 
Forges  for  Hard  Coal  or  Coke. 


SEND   FOR  CIRCULARS 


C.  C.  Bradley  &  Son,  Syracuse,  N.  Y. 

Wtiitechapel  Road,  London. 


TtlE    BEAUDRY 

Champion  Power  Hammer 

Simple,  Durable.  Efficient  and  Economical. 

Adapted  for  Every  Description  of  Forging. 

Should  be  in  Every  Blacksmith  Shop. 

Send  for  Circular. 

BEAUDRY    (SL    CO.,  Inc. 

141   MilR  Street  BOSTON,    MASS. 


£ngineers.  Electricians,  Tool-Makers,  Model-Makers 

and   workers  iu  other  lines  where  ex- 
treme accui'acy  is  essential  will  find  that 

Stark  Precision  Latlies 

meet  their  requirements  exactly. 
Let  us  send  you  catalogue  B. 
STAR.K  TOOL  COMPANY,   ^^altKam.  Mass.,  U.  S.  A. 


ELECTROTYPER5 

All  Kinds  of  plates  for  printing 


THE  LOVEJOY  CO., 


444-446  Pearl  St..  New  York 


Scranton 

Power  Hammers 

COST  LESS  than 
any  other  hammer 
that  will  produce 
an  EQUAL 
AMOUNT  OF 
WORK. 
By  our  construction 
we  avoid  break- 
downs. 

Send  for  Circular  37. 

^/>e  Scranton 
(EL  Co. 
New 

Coi&ik. 


Spring  Power  Hammers 


These  hammers 
particularly 
convenient  com- 
g   in   one 
ine     the 
stroke  of  a  very 
light    or    heavy 
hammer  as    de- 
sired. 

They  are  strong, 

■well   made,  can 

be   run   at  high 

speed    without 

danger,   require 

ery  little  power 

-  "     —  r  1  k  e    a 

,    true 

der    all 

circumstances. 

Used  in  govem- 

shops    bv 

United 

States.  France 

and    Russia, 

and    sold    all 

overtheworld. 


DIENELT  &  EISENHARDT,  Inc. 

1304  No.  Howard  Street 
PHILADELPHIA,  PA..  U.  S.  A. 
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Steam 
Bammers 


In  all  sizes  and 
for  every  re- 
quirement. 

Single  Frame  & 
Doable  Frame 

Most  complete 
and  extensive 
equipment  for 
their  manu- 
facture. 


Largest  and    most    modern    line    of 
patterns. 

Also  STEAM  DROP  HAMMERS 

in  all  sizes  up  to  12000  lbs. 
Falling  weight. 

CHAMBERSBURG  ENGINEERING  CO. 

Chambersburg,  Pa.,  U.S.A. 


We  Don't 
Boast 

When  we  assert  that  Levia- 
than Belting  will  show  up 
better  than  any  other  belt 
under  any  condition. 

Twenty-five  years  of  manu- 
facturing this  scientifically  con- 
structed belt,  has  proved  so 
conclusively. 

Write  for  sample  and  proofs. 


Main  Belting  Co. 


1217-1237  Carpenter  St. 
55-57  Market  St.       - 
120  Pearl  St. 
40  Pearl  St.     - 
309  Broadway 


Pliiladelphia 

Chicago 

Boston 

Buffalo 

New  York 


Metal  Polish 


Ch 


Highest  Award 

cago  World's  Fair.  1S93. 
Louisiana  Purchase  Expos!- 

tion.  St.  Louis.  )9U4. 
3-oz.    Box  for    10  cent. 
Sold  by  Agents  and  Dealers 
all  over  the  world.     Ask  or 
write  for  FREE  samples 

5-lb,  Pails.  $J.OO. 
GEO.  W.  HOFFMAN 

Expert  Polish  Maker. 
Indianapolis,  Indiana. 


For  Dynamos, 

Trip  Hammers  or  other 

Heavy  Work. 

We  manufacture  a  solid 
web  pulley  especially 
adapted  for  extremely  se- 
vere service  and  guarantee 
that  it  will  do  the  work 
specified,  no  matter  how 
heavy.  Style  D.  built  of 
selected,  thoroughly  sea- 
soned maple,  having  an 
iron  center  fitted  with  key 
seat  and  set  screw,  is  the 
lightest,  strongest,  stiffest 
and  best  finished  Dynamo 
Pulley  on  the  market.  style  d  sj-iiCiAL  pulley 

The  Gilbert  Wood  Split  Pulleys  are  universally  acknowledged  to  be  as 
perfect,  both  in  material  and  construction,  as  it  is  possible  to  make  them, 
and  can  be  used  successfully  wherever  a  leather  belt  can  be  operated. 
Excel  all  others  in  correctness  of  balance  and  trueness  of  running. 

Write  for  illustrated  catalogue  and  price  list. 

Saginaw  Manufacturing  Co. 

Saginaw,  W.  S.  Michigan. 

SALES  AGENCIES  IN  ALL  THE  PRINCIPAL  CITIES  IN  THE  WORLD. 


New  York  Branch,  8S  Warren  Street. 
Cable  Address,  Engrav 


Chicasfo  Branch,  28  32  South  Canal  Street. 
A.  B.  C.  and  Lieber's  Codes. 


Ar  z/ti 


WE.    KNOW    HOW  TO   MAKE.    THEM 
'CKeTVj^ am ■&. i>^  fir   GojrdoivCo. 

'W"OB.CESXEn,>lA.SS.         Cl^EYEIy.S.>!I>,OH10. 


Milling  Machine 

The  Farwell  Miller,  built  for  Planers,  will 
convert  any  planer  into  a  combination  tool  on 
which  milling,  boring  and  planing  can  be  done 
and  at  one  setting  of  the  work. 

Means  are  provided  for  vertical,  horizontal 
and  angular  positions  of  spindle. 

It  is  built  in  four  sizes. 

Send  for  Catalogue  No.  5.1. 

THE    ADAMS    COMPANY 

DubuQtie.  Iowa,  V.  S.  A. 
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Babbitt -Metals 


rOR   ALL   PURPOSES 


Buffalo      LUMEN  BEARING  COMPANY      Toronto 


T""^  Champion  Tapping  Machine 

Beats  them  all  for  light  high  speed 
tapping.  Taps  holes  either  through 
or  to  depth.  Capacity  up  to  hi'  holes ; 
automatic  and  rapid  in  operation — 
saves  the  taps. 

Sent  on  approval— write  to-day 

Blair  Tool  and  machine  Works 

24  West  Street,  NEW  YORK  CITY 


CLEAN  AND  QUICK 
METHOD  OF  BRAZING 


B.  D.  M.  GO'S  No.  101  QAS  BRAZINQ  STAND 

for  tool  room  or  manufactvu-ing  purposes,  has  two 
powerful  gas  blow  pipes  or  burners  adjustable  in 
any  direction.  The  substantial  iron  frame  work 
carries  also  an  air  drum  and  necessary  gas  connec- 
tions as  illustrated.  Equally  effective  for  a  small 
piece  of  soldering  or  for  a  heavy  job  of  brazing  re- 
quiring both  Talow-pipes  and  a  built-up  fire  brick 
backing.  Price.  $35.00.  Catalogue  "B.M."  to  be 
had  for  the  asking  tells  more  about  it. 

Buffalo  Dental  Mfg.  Company 

BUFFALO,  N.  Y.,  U.  S.  A. 


THE  CONVENIENCE  AND 
ECONOMY    or  THE 


TITUS  DRILL-PRESS  VISE 


was  thoroughly  proven  in  our  own 
shop  before  it  was  put  on  the  market. 
It  is  especially  valuable  for  holding 
light  or  irregular  work  for  drilling, 
one  jaw  is  grooved  so  that  round 
pieces  can  be  held  securely.  Guide 
rods  are  tool  steel,  hardened— jaws 
five  inches  wide.  Thirty  days'  trial 
is  a  reasonable  proposition— Shall  we 
send  a  Vise? 


TITUS    MACHINE.    IVORKS,    Marion,    Ohio 


THE  STOW  FLEXIBLE  SHAFT 

may  be  used  where  electric  power  is  not  available, 
in  connection  with  a  rope  drive  as  shown  in  cut.  This 
device  gives  a  large  radius  of  action;  and  permits  the  use 
of  all  the  labor  saving  machinery  shown  in  our  catalog. 
For  drilling,  reaming,  tapping,  grinding, 
polishing,   etc.,  it  is  a  shop  necessity. 

CATALOG   O.V  REQUEST 

STOW  FLEXIBLE  SHAFT  CO.,  Philadelphia,  Pa. 


Machinists'  Swivel  Vise 

with  self-adjusting  jaw  that  is  as  strong 
and  durable  as  any  solid  jaw,  and  a 
Swivel  Bottom  that  gives  any  desired 
adjustment  to  right  or  left,  and  is  solid 
and  fhm  at  any  angle.  We  make  all 
sorts  of  good  vises,  and  have  been 
leaders  in  this  line  for  twenty  years. 
Send  for  catalogue  and  price  list. 

Prentiss  Vise  Company, 

44  Barclay  Street,  New  York. 

Agents  £or  Great  Britain,  Chas.  Neat  &  Co,,  na 
Queen  Victoria  -St.,  London,  E.  C. 


CARR  TOOL  HOLDERS 

Scufrfc^itters  '^^^^^  '^  ^^^  Round  CuLr« 
Righ:  and  left  off-sel  and  straight.  Best  steel,  drop  forged 
and  case  hardened.     Write  for  prices. 

CARR  BROTHERS.    Syracuse,  N.  Y. 


The  Elgin  Tool  Works 


Builders  of 


Light,  High  Grade  Machinery  and  Tools 
Watch  Machinery  a  Specialty 


ELGIN, 


ILLINOIS 
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Plunket  Improved  Vises 

Made  with  Plain  or  Swivel  Base 

specially  adapted  for  the  hard  service  of  the 
machine'shop  Can  be  used  with  every  style  drill 
press,  shaper  and  milling  machine.  Strongest 
construction,  steel  scre'WiSteel  faces  to  J  aw,  cast 
steel  handle.     Write  for  further  information. 

J.   C   PLUNKST,   CKicago,   111. 

33-35  W.  Wasblngton  St. 


WROUGHT  STEEL  BAR 
COMBINATION  BASE 


BROOKLYN,  N.  Y. 


Perfect  Key  »Seats 
in  SHaftin^ 

Anywhere  with  this  machine. 


The  Burr  Portable  Key  Seater 

is  indispensable  for  the  repair  shop. 
Can  be  carried  anywhere,  slipped  over 
heavy  shafting  or  spindles,  has  capac- 
ity for  key  seats  up  to  5  inches  diam- 
eter, and  will  mill  a  key  seat  12  inches 
long  without  resetting. 

This  tool  can  be  used  in  almost  any 
position  and  in  the  most  cramped 
places.  It  is  rapid  in  operation,  cuts 
without  jar  or  chatter  and  produces 
accurate  work. 

Made  in  two  sizes — No.  1,  as  shown, 
$40.00  net. 

Send  for  circular. 

John  T.  Btirr  (Si  Sons, 

34  South  Sixth  Street,  BROOKLYN,  N.  Y. 

Selig,  Sonnenthal  &  Co.,  London. 


CHUCK   IT 


HOLDS   ANYTHING 

anywhere,  at  any  angle. 


TKe   THree   IV's   in   Vise  Bdtication 

*'Reed'*  on  a  machinist's  vise  stands  for 

Reliable  construction. 

Right  design  and  satisfactory  results. 

Ask  your  dealer  for  a  Reed  Vise  and 
take  no  other.  Sold  under  the  strict- 
est guarantee. 

Catalogue  H  on  request  ^ 

K££D    MFG.    COMPANY,    Erie,    Pa. 


Skinner  Drill  Press  Vise 

Designed  on  the  same  general  lines 
as  the  Skinner  Planer  Chuck,  but 
lighter  and  more  easily  used  for 
holding  work  on  the  drill  press  or 
on  other  machines.  It  is  also  pro- 
vided with  lugs  so  it  may  be  tipped 
on  the  side  for  drillingholesat  right 
angles.  A  thoroughly  practical  tool. 
Furnished  in  two  sizes. 

The  SKinner  ChucK  Co. 

Factory,  New  Britain,  Conn.        Neiv  YorK   Office,   94  Reade  St. 


New  Chuck.    Heavy  Universal,  Four  Jaws. 

18  INCH  ANO^UPWARDS. 

NO  EQUAL. 
IS  STRONG. 


IS  ACCURATE. 
IS  RELIABLE. 
IS  DURABLE. 
IS  CHEAP. 


Tke  E.  Horfon  & 
Son  Co. 

Windsor  Locks,  Conn.,  U.S.A. 
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Is  Your  Shop  Crowded  ? 

Put  in  a  countershaft  at  right  angles  to 
the  main  line,  using  an 

Almond  Right  Angle  Transmission 

No  cost  for  maintenance,  no  noise,  dirt 
nor  trouble.  Use  the  floor  space  now 
being  wasted  in  the  end  of  the  shop. 
Write  to  us  sending  details. 


Olmimi/ 

85  Washington  St.,       BROOKLYN,  N.  Y. 

London  Office:  3  White  Street,  Moorfields. 


THE 


SafetyDnll&TapHolder 

is  the  only  attachment  for  the  purpose  that  gives 
universal  satisfaction,  and  is 

T  7""///""^      (iP^^       UNEQUALLED  in  Efficiency. 
\,„_-         \jmmmM  Convenience,  Rapidity, 

V  Accuracy  and  Simplicity. 


^ 


The  Beaman  &   Smith  Co.,  Providence,  R.  I.,  U.  S.  A. 


Nothing  to  Break  or  get  out  of  Order.    Made 
4  sizes,  covering  from  0  to  '2j2  in.  diameter. 


National  Improved  Combination  and      W«^;ft-,«1    \\r\\\    C\i\\r\r 
Jniversal  Lathe  Chuck,  3  or  4  Jaws    l^dllUUdl    Ullll    tllUCli 


HAS    NO    EQUAL 


M&de  Entirely  of  Steel 

THE  STRONGEST  GEAR   LATriE      ^OES  NOT  GET  OUT  OF  ORDER 
CHUCK  MADE  If  you  have  a  dirty  job  try  it.    Money 

Send  for  Catalogue.  refunded  if  not  satisfied. 

ONEIDA  NATIONAL  CHUCK  COMPANY,  ONEIDA,  N.  T. 


SWEETLAND   CHUCKS 


SWEETLAND   CHUCK    No.  4 

WITH   REVERSIBLE  JAWS 

Adapted  for  a  wide  range  of  work.  Screws  relieved 
of  all  strain,  all  the  advantages  of  a  solid  jaw. 


THE  HOGGSON  &  PETTIS  MFG.  CO. 

NEW   HAV£N.   CONN.,    U.    S.   A. 


The 
Cushmao  Chuck  Co. 

HARTFORD,  CONN.,  U.  S.  A. 

Mannfactnrers  of 

Lathe  and  Drill  Chucks 

Catalogue  Free 


DRILL 
CHUCKS. 


For  sale  by 

De  Fries  &  Co., 

Dusseldorf,  Germany. 

Charles  Churchill 
&  Co.,  Ltd., 

London,  Eng 

Trump  Bros.  Machine  Company, 

MANUFACTURERS 

Wilmington,  Del.,  U*  S.  A. 


THe   MARVEL 

Combined  Punch  and  Shear 

Built  LiKe  a  MacHine  Tool 


The  handiest  tool  of  its  kind  for  the  machine 
shop.  Clips  bolts  and  rods  from  y%  to  V^  inch 
without  crushing  or  marring.  Cuts  up  to  H  x  2 
inches  flat;  cuts  angle  iron  up  to  J^  x  2  x  2 
inches.  It  punches  ^s  hole  in  -Vs-inch  iron  and 
J4  hole  in  '^-inch  iron.  The  M A.RVCL  op- 
erates on  the  double  lever  system,  making  it 
quick  and  f?st  on  light  work  and  doubly  pow- 
erful on  heavy  work.  Slade  of 
malleable  iron;  blades,  punches 
and  dies  of  the  best  steel.  AH 
parts  interchangeable.  Equipped 
with  or  without  iron 
legs. 

If'rite /or  Circular  and 
Prices  of  this  and  other 
hand  operated  Punches  and 


ARHSTRONG- 
BLUn  nFG.  CO. 
113  N.  Frandsco 

Ave. 
Chicago.  U.  S.  A. 


HOISTS, 


New  Patent  Whip 
Patent  Friction  Pulleys. 


/OLNEY  W.  MASON  &  CO.,  PROVIDENCE,  R.  I.,  U.SX 
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I  The  Economy  in  Brass  Finishing'  I 

I  To  be  secured  by  the  use  of  this  Adjustable  Hollow  Milling 

I  Tool  is    well  worth  consideration.     No  other  device  will   so 

i  rapidly  produce  accurate,  uniform  diameters.     It  is  made  in 

i  various  sizes  and  can  be  used  on  any  Automatic  Screw  Ma- 

I  chine,   Hand  Turret  Lathe,  or  Rotated  in   any  way  desired, 

i  The  inde.x  permits  rapid  setting  to  any  diameter  within  its  capa- 

I  city,  and  equally  quick  change  from  one  diameter  to  another. 

I  It  will  reduce  work  of  any  length,  will  mill  close  to  a  shoulder, 

i  and  as  sharpening  of  blades  is  done  only  at  the  outer  edges 

I  there  is  very  little  time  lost  in  re-grinding. 

I  If  you  are  finishing  brass  work  of  a?iy  kind  you  will  be  inteiestcii 

I  in     a    full    description    of    this   tool.      Circulars    mailed  free. 


THE  GEOMETRIC  TOOL  CO., 


Westville 
Station 


New  Haven,  Conn.,  U.S.A.  | 


=  Foreign  Agents— Chas.  Churchill  &  Co,  Ltd.,  London,  BiTminghatn,  Manchester.  UlasKOw,  Newcastle-on-Tyre.    Alfred  H.  Schutte,  = 

=  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.     Schuchardt  &  Schutte,  Vienna,  St.  Petersburg.  Stockholm,  Berlin.  = 

ilMIIIIIIIIIIMniMIMMMMIIMIIinMIIIMMIIIIinillMllllllllinMIIIIIMMIIIIIIMIMIIIIIIIIIIIIIMIIIMIIIMIIMMMIMIIMIIMMIIIMMJIIIinilMIMIIIIIIinilMrilllllMIIIMMIIMIIIIIIMMIIIIIIIinnilllMIMIIIIIl^ 


You   Need  the  Pratt  Chuck 

For  high-speed  drilling — or  for  any  class  of  drilling  you  may 
have  in  hand.  The  time  saving,  tool  saving,  trouble  saving 
qualities  of  the  Pratt  Chuck  count  for  a  great  deal  when  com- 
petition is  close  and  the  margin  for  profit  small.  It  holds  the 
drill  or  tap  so  firmly  that  there  is  no  chance  of  slipping  or 
working  loose,  it  insures  quick  and  accurate  work,  it  does 
not  injure  the  shank  of  the  tool.  Nothing  to  gf  t  out  of  order 
— simple  and  strong  in  construction.     Let  us  tell  you  about  it. 


The  Pratt  Chuck  Company,  Franhfort,  NY. 

EuROl'E.\N  AGE.NTS  :  Seli',',  Sonnenthal  &  Co.,  ,'3  Queen  Victoria  St.,  Londcn,  En.^'land. 


Don't  Stop 
the  Machine 


to  change  the  drill,  reamer,  tap  or 
counterbore — that's  a  waste  of  time 
and  a  needless  labor. 


The  "MAGIC"  ChucHs  and  Collets 

permit  the  substitution  of  one  tool  for  another  in- 
stantly, simply  and  without  lessening  the  speed  of 
machine.  Designed  for  use  on  the  spindle  of  upright 
drills    but    applicable    to  lathes  or  other   horizontal 

SpmClle   tools.  ^  luord  from  you  and  we  zvlll  fully  explain  the  ''Magic' 


AGENTS:  The  Prentiss  Tool  and  Supply  Co.,  ii5 
Libedy  St..  New  York.  Frank  H.  Czarniecki  Co..  333 
Fifth  Ave.,  Pittsburgh.  Pa.     O.  P.  Packard  Machinery 


Modern  Tool  Company 

Krie,   Pa. 


D  E 


If  you  want  the  best  Lathe  and  Drill  Chucks-buy  Westcott's 


Little  Giant  Auxiliary  Screw  Drill  Chucks,  Little  Giant 
Double  Grip  Drill  Chucks,  Little  Giant  Improved  Drill 
Chucks,  Oneida  Drill  Chucks,  Spur  Geared  Scroll  Combina- 
tion Lathe  Chucks,  Scroll  Combination  Lathe  Chucks,  Geared 
Combination  Lathe  Chucks.  Geared  Universal  Lathe  Chucks, 
Spur  Geared  Scroll  Universal  Lathe  Chucks,  IXL  Independ- 
ent Lathe  Chucks,  Cutting-otf  Chucks. 

Strongest  Grip,  Greatest  Capacity, 
Great  Durability,  Accurate. 

WESTCOTTCHUCK  CO., Oneida,  N.Y., U.S.A. 

Ask  for  catalogue  in  Enflish,  French,  Spanish  or  German. 
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EXHAUST  I  INLET    EXHAUST  J  OUTLET 


V. 


THE  OTIS 


Tubular  Feed  Water  Heater,  Oil  Sep- 
arator and  Purifier 

is  not  an  experiment  but  a  tried  and  trusted  appliance  that 
the  makers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  (210  to  212  de- 
grees) with  the  exhaust  steam  without  causing  any  back 
pressure,  also  to  extract  the  oil  fiom  the  exhaust,  so  that  the 
exhaust  steam  after  being  passed  through  the  heater  can 
be  used  for  heating  purposes,  and  the  water  of  condensa- 
tion for  the  heating  system  be  returned  to  the  boiler  with- 
out the  additional  expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we  agree  to  pay 
all  cost  of  a  trial — freight,  cartage,  piping,  etc. — if  it  fails 
to  do  all  we  claim  for  it. 

Catalogue  and    Prices   at   Your  Service 

The  Stewart  Heater  Company 


79-99  East  Delevan  Ave., 


BUFFALO,  N.  Y. 


<5^    BALTIMORE.MD.   <^ 

MANUFACTURERS  AND  DESIGNERS  OF  AIL  KINDSOF 

HEAVY  MACHINERY, 

RtquiRiNG  First  Class  Workmaship  and  Materials. 

SlN&^0#NG 

MACHINERYIHWHITE  LEADa-'FERTlLIZER  WORKS, 
L  GRAIN  ELEVATQRS.'*F10URM1LLS.BRAS5. COPPER  i 
^  >'»TIN  PLATE  R0UINCMIllSCABlE/MARINERftlLVVAY5  ^ 

^  POOlE-lLfFELTURBINE WATER-WHEELS  ^ 

>.  -!p    DREDGlNCi    MACHINES.  <*•  > 


Measuring   Machines. 


Measuring:  &cre\«'. 
to  the  inch,  gradu 
andths  or  32ds  w 

The    only 

not    lose 


16  or  20 
tf  d  to  read  tho 
thout  calculat: 


Mi 


accuracy     by     wea 
SYRACUSE  TWIST  DRILL  CO  .  SYRACUSF.  N.  Y. 

las. Churchill  iCo  ,  Ltd., London. Eng..AgeiUs  for  Great  Brita 


Here's  the 
Tenth  Edition 


Dixon's  latest  book,  "  Graphite  as  a 
Lubricant/'  tenth  edition,  explains  the 
modern  practise  of  graphite  lubrication 
and  quotes  experiments  by  scientific 
authorities  and  experiences  of  practical 
men4  New,  fresh,  complete  informa- 
tion in  convenient  form. 

Write  for  free  copy  74-C. 

Joseph  Dixon  Crucible  Co. 

Jersey  Cit>,  N.  J. 


?r.%s  Speed  Indicator. 

An  ingenious  little  instrument  for  ascertaining  the  correct  speed 
of  Dynamos.  Steam  Engines,  Shafting,  Floor  Machines,  etc.  No 
first  "class  mechanic,  superintendent  or  factory  should  be  without 
one.  They  are  adapted  to  hollow  or  pointed  centers,  and  are 
absolutely  correct.  Every  indicator  is  handsomely  nickel-plated 
and  of  convenient  size  to  carry  in  the  pocket. 


PtU 


'■  Split  Cap,  adapted  to  either  pointed  or  hollow  centers,  $1.00, 
Plain  Capt  for  hollow  centers  only,  7Sc, 


We  also  keep  a  Double  Registering  Speed  Indicator.   Prices  on  application. 

The  R.  Woodman  Mfg,  and  Supply  COm  i^s%.'^*Air 


August,  1907. 
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AIR    COMPRESSORS 

Single  or  TJ\ree  Cylinder  Styles.     Belt  or  Motor  Driven 


We  build  Air  Com- 
pressors with  capac- 
ities ranging  from  i 
to  I  GO  cubic  feet  free 
air  per  minute. 

IVritc  for  full  particulars. 


The  F.  W.  SpacKe  Machine  Co.,    Indianapolis,  Ind. 

GEAR  CUTTING       SPROCKET  CUTTING 

Special  department  for  this  division  of  our  business.    Estimates  furnished. 


Build  Your  Own  Gasoline  Motor. 

We  supply  the  csBdngs, 
drawlDgs,  anil  al  I  accea- 
■orles.  A  complete  line 
of  rough  caailnge,  also 
fiDlshed  Motors,  for  Bi- 
cycle. Automobile,  Mar- 
ine or  Stationary.  A 
2-cent  stamp  gets  our 
catalog-lie. 

SteffejMfg.Co.,r.V.S.r.X 


Dynamo  & 
Motor  Co. 


TRADE    MARK 


Belleville,  N.  J. 

Direct  Current. 
1-24  to  20  H.  P. 


Mo  Better  Gas  or  Gasoline 
engines  made  tlian  tlie 


FOSS 

ENGINES. 

Wmple      Substaolial 


Catalog  on  request. 

foss  Gasoline  En- 
gine Company, 
Kalamazoo,  Mich. 


Eye  Benders 


Wallace  Supply  Co. 

6  West  Wasliington  St. 
CHICAGO,  ILL. 


OTTO       ENGINES 


Are  "Otto"  Engines  Dependable? 


Gtnllemen:- 

As  you  will  doubtless  rememijcr,  two  years  ago 
last  fall,  we  installed  one  of  your  21  H.P.  "Otto" 
Gasoline  engines,  and  ran  the  same  103  day.  and 
niglits  without  stopping.  One  year  ago  water  was 
high  and  the  engine  was  not  run.  Last  fall  water  was 
again  too  low  to  enter  our  intake,  and  the  engine  and 
pump  was  started  on  November  2,  1906,  and  has  run 
continuously  for  3523  hours. 
Is  not  this  a  good  record? 

Yours  truly, 

Bristol  Acqueduct  Co. 
Bristol.  N.H.,4-l-'07. 


OTTO  GA5  ENGINE  WORKS, Phila.Pa. 


STANDARD  DF  THE  WORLD 


The  Steiner  Japanning  and  Dryiag  Oven 


Designed  to  meet 
special  conditions. 
Heated  by  gas  and 
adaptable  for  many 
lines  of  manufacture. 
Special  burners  used 
for  drying  materials 
containing  much 
moisture. 

Ovens  for 

Bronzing,         Japanning, 

Blueing,  Enameling, 

Drying. 

nade  in  any  size  required. 
Write  for  prices. 


Emil  E.  Steiner,  50  Ferry  St.,  NewarK,  N.  J. 


Machine  Screw  Taps 


Quality  Accuracy 

Guaranteed 


BAY  STATE  TAP   ®.  DIE  COMPANY. 


Mansfield,  Mass. 
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CUTTING  TEETH! 

That's  what  Universal    and    Utihty 
Blades  have,— "CUTTING"   Teeth 

And  that's  what  you  want  when  you 
buy  Hack  Saw  Blades — good,  sharp, 
highly  tempered,  non-breakable  teeth  ' 
— the  kind  that  will  tackle  any  kind  of 
a  job  and  bite  their  way  right  through 
without  injury. 

That's  the  kind  of  cutting  quality  you 
get  with  every  Universal  and  Utility 
Hack  Saw  Blade.  Skilled  manufacture 
and  fine  material  place  them  far  above 
the  ordinary  kind.  They  wear  better, 
CUT  better  and  are  better. 
Get  a  catalog — Write  right  now. 


WEST    HAVEN    MFG.    COMPANY 

New  Haven,  Conn. 


No.  7  Bar  Cold  Saw 


No.  2  Horizontal  Floor  Boring 
Milling  and  Drilling  IMachine 

WRITE  FOR  CATALOG 


No.  2  I  Beam  Cold  Saw 


ESPEN-LUCAS  MACHINE  WORKS 

Broad  and  Noble  Streets.  PHILADELPHIA.  PA. 


JEFFREY 


ELEVAriNG. 
CONVEYING, 
POWER 
TRANSMISSION  ' 


FOR  CATALOGUE. 


Has  a  -wide  range  of  capacities,  and  lifts  tlie 
■water  promptly  ■witn  kot  or  cola  pipes. 
K-estarts  instani  y  after  a  temporary  inter- 
ruption of  the  steam  or  water  supply. 
Made  of  the  nest  bronze,  and  the  -work- 
manship IS  first-class  throughout.  Has 
external  overflo-w  valve  and  separate  com- 
bining and  delivery  tubes.  It  is  made  to 
standard  gauges,  hence  all  parts  are  inter- 
changeable, and  injector  is  easily  kept  in  re- 
pair at  slight  expense.  ^Vrite  for  booklet  11 1 . 
The  SELLERS  name  on  an  injector  is  a  guarantee  of  the  BEST. 

JEN  KINS  BROS  ,  New  York  Boston  Philidelpliia  C^Kag"   London. 


tau 


B  5 


The 

Crescent 
Angle 
Band  Saw 


Cuts  any  an- 
gle up  to  45 
degrees  with 
table  always 
level. 


The  advantage  of  this  saw  is  readily 
apparent;  it  saves  time  and  labor  in 
handling  large  work  and  insures  ac- 
curacy in  small  work.  A  tm-n  of  the 
wheel  will  change  the  angle  of  the 
saw.  and  change  can  be  made  without 
stopping  the  machine.  Thoroughly 
practical,  simple  and  sold  at  a  reason- 
able price.      H'rite  us. 

The  Crescent  Machine  Co. 


56  Main  St., 


LEETONIA,  O. 


Draw  Cut   Machine 
Saw  No.  2 


Capacity  10  in.  x  10  in. 


Cuts  all  kinds  of  cold  metal,  round,  square 
or  irregular  shaped,  smoothly  accurately 
and  in  less  time  than  any  other  saw  of 
its  kind. 
The  improved  features  of  this  tool  are  : 

Dra'w  Cut,  Geared  Drive,  Combination 

Feed,  Adjustable  Stroke. 

Size  No.   1  cuts  6"  I  6".    Circulars  for  dctait. 

H.  T.  STORY 


30  W.  Randolph  St., 


CHICAQO,  ILL. 
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A  Pipe  Cutting  Equipment 

of  Williams  Machines  will 
meet  all  requirements  of 
modern  work. 


Complete  Line  of  Pipe  Cutting  Machines 


Newly  designed,  strong  consiruction, rapid 
and  convenient  in  cpL-ration.  Quick  open- 
incrand  adjustable  dies.  Six  speed  changes 
wi'hout  shifting  a  gear, 

7  sizes,  capacities  from  ■4'  to  12" 

WILLIAMS  TOOL  CO.,   ERIE,   PA. 


UNIFORMITY  OF  PRODUCT 

CAN  BE  DEPENDED 
ON  WITH  THE 

Merriman  Bolt  Cutter 

Bolts  are  all  the  same  size 
and    equally  well    finished. 


This  machine  is  distinguished  by 
the  very  simple  constru(5hon  of  the 
Head — which  has  but  four  parts 
— its  durability  and  the  few  re- 
pairs needed.  The  square  bear- 
ing of  the  dies  in  the  ring  gives 
them  all  the  advantages  of  solid 
dies.  The  Merriman  machine  is 
very  rapid  and  can  be  run  by 
an  unskilled  operator. 

Catalogue  No.  II  gives  full  details 

THE  H.  B.  BROWN  COMPANY 

Box  B,  East  Hampton 

Connecticut 


Complete  Index  to 

Machinery's  Data   Sheets 

will  be  sent  on  request. 

The  Industrial  Press.  49-53  Lafayette  St.,  New  York 


THE=KR1PS=MAS0N 
Punching  Machine 

will  convert  your  odd  bits 
of  brass,  copper,  fibre, 
scrap  iron  or  steel, 
either  hard  or  soft, 
into  washers,  arma- 
ture discs,  hardware 
and  electrical  special- 
ties quickly  and  at 
small  cost. 

It  is  a  great  time 
saver,  cutting  and 
punching  at  one  stroke, 
single  or  multiple ;  can 
be  arranged  for  shearing 
when  desired,  does  not 
require  a  skilled  operator 
and  handles    material    of 

any  shape.  Write  for  circulars. 

Krips-Mason  Machine  Co . 

1636  North  Hutchinson  Street 
Philadelphia,  Pa.,  U.  S.  A. 


As  nearly  perfect  as  can  be  made 


is  what  we  claim  for  our 

Pipe  Threading 

and  Catting  Machinery 

These  machines  are  the  result  of  forty  years' 
practical  experience  in  this  line  of  manu 
facture,  and  are  unsurpassed  for  efficiency 
of  operation  and  quality  of  workmanship. 
May  we  send  you  our  catalogue  ? 

D.  Saauders'  Sons,  Yonkers,  n.  y. 


G\^ts^ 

You     Can    Double 

Your    Capacit>' 

INjMi|r^^ 

For  Thrtading  and  Cut- 
:mjmm                                          tinsr  Bolts  by  Installing' 

i^l^^Snl^^ 

^l»g<vS;           STANDARD    BOLT    CUTTERS 

^^mi 

■BT^B^fk.'r:  i             The  Standard  Head  is  unequalled 
H't^^^^Han'.      for  simplicity.durability  and  accurate 
Wj^^^t^W'       product;  the  dies  are  adjustable  and 
^^^l^^Br^          easily  set  to  cut  over  or  under  size; 
ihriads  cut  are  equal  to  lathe  work, 
'                    and  once  started  a  Standard  Bolt  Cut- 
ter loons  after  itself. 

^^^^^^^^^^s^ 

Catalogue  / 

^^^^^p*^ 

Standard  Machinery  Co. 

BOWLING   GREEN,   OHIO 

10-fr.  No.  0  Shear 

This  cut  shows  our  No.  0  Shear  built  for 
No.  10  gauge  sheets.  Note  that  it  has 
no  throat,  lience  it  is  ligliter  and  cheaper 
than  our  regular  Mill  Shear,  but  it  is  just 
as  serviceable  for  some  classes  of  work. 
We  build  a  complete  line  of 

5Kears,   Punches  and 
Bending  Rolls, 

all  sizes,  for  hand  or  power  drive. 

BE.RTSCH  <SL  CO. 

Cambridge  City,  Ind. 
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Take  the  Machine  to  the  Work 

If  it  isn't  convenient  to  bring  the  work  to  the  machine. 

All  sizes  of  Armstrong  Pipe  Cutting  and  Threading  Machines  up  to  4 

inches  are  portable  and  can  be  easily  moved  to  the  work  outside  or 

inside  the  shop. 

All  sizes,  even  the  6-inch  machine  can  be  turned  by  hand  when  power 

is  not  available. 

Catalogues  and  prices  on  application. 


The  Armstrong  Mfg.  Co., 


297  Knowlton  Street, 
Bridgeport,  Conn. 


Chicago  OflBce,  23  South  Canal  Street. 


The  Hoefer  Adjustable  " 
Pipe  Threading  Machine 


and 
Power 


Adjustable  Hand  Power  Pipe  Threading  Machine 


will  thread  pipes 
of  any  material, 
requires  but  one 
man  for  its  opera- 
tion and  does  the 
work  quickly  and 
accurately.  The 
Dies  are  fed  for- 
ward, and  with- 
drawn automatic- 
One  set  of  dies  will 


ally,  insuring  perfectly  clean  cut  threads 
cut  all  sizes  of  thread  within  the  capacity  of  the  machine,  savicg 
much  time  and  the  trouble  of  changing  dies,  and  by  a  quick  and 
simple  adjustment  can  be  set  to  cut  over  or  under  standard  size. 
The  machine  is  simple  in  operation,  does  not  get  out  of  order 
and  all  moving  parts  are  protected  from  dirt  and  chips. 

Our  full  line  of  manufacture  includes  Drill  Presses,  Hetal 
Saws,  Horizontal  Drilling  and  Boring  Hachines,  Vertical 
Boring  machines.  Wire  Straighteners,  Pipe  Threading 
ilachines,  Furniture  and  Bed  Spring  machinery. 

CATALOGUE  ON  REQUEST 

Hoefer  Manufacturing  Company 

Corner  Chicago  and  JacHson  Sts.,  Freeport,  111. 

FOREIGN  .-VGENTS— C.  W.  Burton,  Griffiths  &  Co.,  London,  England.  Schu- 
chardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petershurg.  Alfred  H.  Schutte, 
Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.  J.  Lambercier,  Geneva, 
Switzerland. 


Pipe  Threaders  and  Cutters 

with  efficiency  as  well  as  beauty. 

Heavy— none  more  so ;  bed  cast  in  one  piece,  no  stands  nor 
Ugs  to  work  loose.    No  oil  soaked  floors  ;  fire  risk  reduced. 

Single  speed  pulley  ;  all-gear  speed  changes  through  semi- 
•teel  cut  gears. 

Deep  chasers  cutting  long  taper  perfect  threads  in  one  cut 
as  easily  on  steel  as  on  iron  pipe. 

Let  us  prove  to  you  that  the  higher  cost  for  a  modem  tool  is 
jnatiSed  by  the  character  and  quantity  of  its  product.  Circulars 
for  the  asking. 

Standard   Engineering  Co., 

Ellwood  City,  Penna. 

St.  Louis  Office:  1012  Chemical  BIdg. 


21-inch  Gang  Drill 
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"TRIMO" 


Strongest  of  All 

CHain  WrencHes 


Gold 
Medal 
St.  Louis 
1904 

Send  for  Catalogue 

No,  33  sho'wing 

full  tine 


REVERSIBLE 


Handle  constructed  to  give  greatest  strength  with  least  weights 
Drawing  Stress  entirely  on  Handle  instead  of  Jaws,  allowing  in- 
creased capacity.  Jaws  and  Chains  made  of  equal  strength.  A 
thoroughly  reliable  tool.     Guaranteed.     Order  from  your  dealer. 


TRIMONT    MANUFACTURING    CO., 


55  to  71  Amory  Street, 


ROXBURY,   MASS.,  U.  S.  A. 


HERE  are  many  argu- 
ments in  favor  of  Forbes 
Patent  Die  Stocks. 


Before  the  Forbes  machine  was  invented  the  pipe 
threading  proposition  was  a  serious  problem.  With  the 
Forbes  instrument  it  is  possible  to  cut  and  thread  pipe 
up  to  sixteen  inches  by  hand  power.  The  operation  is 
extre-nely  simple — one  man  can  do  the  tvork  o/  four 
and  do  it  better. 

Interesting  catalogue  if  you'll  tvite.   ■ 

THE  CURTIS  &  CURTIS  COMPANY, 

8  GARDEN  ST.,  BRIDGLPORT,  CONN. 


m 


^vitH.  •' KEYSTONE" 
SAFETY 
SHACKLE- 
MOOR 

You  are  free  from  all 
anxiety  about  the  load 
guick  Acting.  slipping  or  becoming 

detached. 

There  is  positively  no  chance  for 
such  an  accident,  because  the 
"  Keystone"  is  ab- 
solutely safe.  Saves 
lives,  saves  property 
and  adds  to  the  effi- 
ciency of  your  equip- 
ment. 

Write  for  price  list. 
Especially    valuable    in 
the     construction    and 
operation  of  railroads. 

Keystone  Drop  Forge  WorRs 

CHESTER.,    PA. 


CAN  PUT  THE  PIPE  IN  THE  MACHINE 
FROM  EITHER  END 

If  you  have  a  Sliding   Die    Head.      Just   push  the 
head  to  one  side   and  there  is  no  danger  of  hurting 
the  dies  by  dragging  the  pipe  across  them. 
You  can  cut  off  closer  to   the  gripping  chuck,  too ; 
this  will  often  save  the  time  of  rechucking  the  pipe. 

(The  4-inch  motor  driven  machine  shown 
has  our  Steel  Clad  Sliding  Head.) 

The   Stoever   Foundry  &  Mfg.   Co. 

JfYERSTOWN    PA, 
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A  STRONG    CLAIM-READ    IT 
A  GREAT  MACHINE— TEST  IT 


YY/E  say — any  Merrell  Pipe  Threading  and 
^  Cutting  Machine  turned  out  of  this  shop 
will  not  only  equal — but  better — the  record  of 
any  other  pipe  threading  and  cutting  machine 
ever  built. 


And  we'll  ship  this  Merrell,  anywhere,  for  30 
days  free  trial  to  prove  it. 

Now  do  your  part. 


This  Combination  Hand  and  Power,  Portable 
or  Stationary  Merrell  is  the  only  machine  made 
that  will  cut  and  thread  satisfactorily,  10  and 
1  2  inch  pipe  when  in  use  as  a  hand  machine. 

It  operates  simply,  easily  and  economically — 
and  it  always  operates — without  hitch,  or  break- 
down. 

Cuts  any  style  or  pitch  of  thread,  and  any  size 
or  kind  of  pipe  up  to  12  inches. 

In  writing  for  farther  information  please  address 


THE  MERRELL  MFG.  CO.,  15  Curtis  St.,  TOLEDO,  OHIO 


Murchey 
Double 
Head 
Nipple 

and 

Pipe 

Threading 

Machine 


MOTOR  DRIVE 

LEAD   SCREW 
ATTACHMENT 

NEW  STYLE 
DIE  HEADS 


SEND   FOR  NEW  CATALOGUE 


MURCHEY  MACHINE  &  TOOL  CO.  ^^ 


'.  4th  and 
Porter  Sts. 


These  machines  are  four 
times  as  rapid  as  the  old 
style  pipe  machmes  and 
the  most  efficient  and 
convenient  tools  of  their 
class. 

Thread  and  ream  at  one 
operation. 

Automatic  Dies  insure 
perfect  threads  without 
any  attention  after  the 
work  is  once  started. 
Specially  designed  grip- 
ping chuck  jaws.  Im- 
proved nipple  holders. 

We  also  build  the 

Murchey 
Improved 
Tapping 
Machine 

with  patented  frictioniess 
driving  head. 


Detroit,  Mich. 
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Best 

for 

your 

Purpose 


The  Loew 
Victor  Pipe 
Machine 

Adaptable  to  all  classes 
of  pipe  threading  and 
its  low  cost  places  it 
within  the  reach  of 
every  one  having  use 
for  a  power  machine. 

Let  us  tell  you  about 
it — it's  worth  investi- 
gating. 

The  Loew 

Manufacturing 

Company 

Cleveland,  Ohio 


SIZE  No.  4.    Cutting  and  Threading  I  to  4  in.  Pipe. 


PEERLESS    SPECIAL 


For  a  combined  PIPE  and 
I'OLT  threading  machine  up 
to  two  inches  this  machine 
has  many  advantages. 

With  the  PEERLESS  DIE 
HEAD  the  dies  can  be  in- 
stantly released. 

Extra  LONG  BED  for  cut- 
ting   long    threads    on    bolts. 

UNIVERSAL  GRIPPING 
CHUCK  on  the  front,  and 
SCROLL  CENTERING  on 
the  rear  of  the  arbor. 


EIGHT  SPEEDS. 
CIRCULAR    IF    YOU    WANT    IT. 


Bignall  ®  Keeler  Mf^.  Co.,  Edwardsville,  111.,  U.  S.  A. 
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The  Rivett-Dock  Threading  Tool 


Has  beaten  the  old  single  point  tool  to  a  standstill  and  is 
still  rolling  up  new  records.  When  you  have  accurate 
threading  to  do,  and  duplicate  work  this  tool  is  practically- 
indispensable — it  not  only  does  better  work  but  will  do  it  in 
from  1-3  to  I -10  the  time  formerly  required,  can  be  operated 
by  unskilled  labor  and  needs  very  infrequent  grinding. 


1 

lite 


Let  us  send  a  tool  on  thirty  days  probation.     A  trial 
will  convince  you.      Send  for  latest  catalogue. 

The  Rivett-Dock  Company,  Brighton.  Boston,  Mass. 


For  Toolmakers,  Makers  of  Fine  Instruments,  For  Experimental  Work 

For  all  classes  of  work  which 
require  the  extreme  of  accu- 
racy, 

The  Rivett 

Precision  Lathe 

comes  nearer  to  the  ideal 
than  any  other  tool  made. 
Though  designed  and 
adapted  for  the  most  delicate 
operations  it  has  strength 
and  rigidity  to  stand  much 
heavier  work  and  is  equipped 
with  every  improvement. 
Send  for  latest  catalogue. 

Rivett  LatHe  Mfg;.  Company,  Brignton,  Boston,  Mass. 


WORKING   END  OF  A 
3-INCH  RAACHINE. 


Hurlbut's  Patent 
Cutting-off  Machine 


Made  in  2-inch,  3-inch, 
4-inch,  5-inch,  6-inch, 
8-inch  and  lo-inch  sizes. 


Circulars  on  appllcatloa. 

HURLBUT-ROGERS 
MACHINE  Q. 

So.  Sadbnry,  lasi 


• 


Although  we  talk  crucibles  oftenest,  we  make  other  plumbago  articles  such  as  stoopers,  nozzles, 
covers,  phosphorizers,  etc.,  w^ith  the  same  care  and  good  materials  that  have  made  our  crucibles 
famous.    Write  for  prices. 

McCULLOUGH-DALZELL  CRUCIBLE  CO,,  Pittsburgh,  Pa. 
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